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Preface

For the twenty-third year, the Research and Theory Division of the Association for
Educational Communications and Technology (AECT) is sponsoring the publication of
these Proceedings. Papers published in this volume were presented at the National AECT
Convention in Denver, CO. A limited quantity of these Proceedings were printed and
sold. It is aso available on microfiche through the Educational Resources Clearinghouse
(ERIC) system.

For the first time, these Proceedings are published in two volumes. This volume contains
papers primarily dealing with instruction and training issues. Papers dealing primarily
with research and development are contained in the companion volume, which also
contains over 60 papers.

REFEREEING PROCESS: Papers selected for presentation at the AECT Convention and
included in these Proceedings were subjected to areviewing process. All referencesto
authorship were removed from proposals before they were submitted to referees for
review. Approximately fifty percent of the manuscripts submitted for consideration were
selected for presentati on at the convention and for publication in these Proceedings. The
papers contained in this document represent some of the most current thinking in
educational communications and technol ogy.

M. R. Smonson
Editor
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COLLABORATIVE DESIGN AND | MPLEMENTATION OF
A LARGE UNIVERSITY'SWEB-BASED COURSE

ChongHo Yu
Angdl-Jannasch-Pennell
Samuel A. DiGangi
Ruvi Wijesuriya
Arizona Sate University

Abstract

Thispaper discussesissuesrelatingto thedesign, devel opment, and delivery processes of multimedia
modul es such as Macromedia Flash®, Shockwave movies®, and Quicktime movies®. These modules
were employed to teach an undergraduate plant biology class at alarge southwest university. Each
medium has different strengths and weaknesses. Their proper use resulted from the collaboration
among the content experts, instructional designers, and multimedia devel opers.

Equipped with modern web technologies, instructional designers have abundant resources to
deliver courses based in amultimedia and rich with interactivity. However, design is only one of several
crucial factors of a successful web-based course. No matter how rich the media features are, obstacles
during implementation hinder students from effective learning. For example, faculty without experiencein
multimedia devel opment and distance education may under-estimate the required cost and resources, which
may result in adelay of delivery and frustration. In addition, inexperienced Web devel opers might not
realize the diversity of user computers. Web pages ook good in aparticular platform, aparticular browser,
and a particular setting might look different in other computers. Further, digital movieis said to be auseful
illustration tool, however, lack of appropriate plug-ins and bandwidth may make the media unusable.
VanHorn (2000) realized that bandwidth limitation would worsen the digital divide. Unfortunately, Web-
based multimedia devel opers might not be aware of thislimitation. Inlight of these potential obstacles, this
paper discusses how amajor university designed, devel oped and delivered afeature-rich web-based course
for plant biology. It was found that in this case the design and delivery processes were more problematic
than development. Solutions derived from our experience are suggested.

Course Objectives

Plant biology 108 fulfillsthe Natural Science General Studies Course Requirements (S1 & S2). In
keeping with the criteria of S1/S2 courses, the following are objectives for Conceptsin Plant Biology

1. Toprovideasubstantial introduction to the fundamental behavior of matter and energy asit relates

to plants and to the plants' roleinthe biosphere.

2. Tointroduce the students to the scientific method and to have them gain experience with

application of the scientific method to botanical problems. It is hoped that with such experiences the

student will be able to use the concept of the scientific method for solving problemsin everyday life.

3. Togain an appreciation and understanding of how plants work so that they may be manipulated to

help solve such world problems as hunger, pollution, and globa warming.

In order to fulfill the preceding objectives, use of multimedia animation were considered because
several conceptsin biology are process-based; it is moreinstructionally beneficial to illustrate those
conceptsin animation than plain text. The implementation of this multimedia web-based course was
divided into three stages: Design, development, and delivery (see Figure 1). In the design stage, the focus
centered around curriculum design, content development, and media acquisition. Instructors, including
faculty and graduate assistants of plant biology, served as the content experts. Based on their input,
instructional designers suggested the appropriate media. In the development stage, a positive feedback loop
was established among faculty, instructional designers, and multimedia devel opers. Since the Web content
could not updated easily, in the delivery stage aformative evaluation scheme was implemented. Students
were encouraged to give comments and to report bugs to faculty, graduate assistants, and technical support



personnel. The feedback was re-directed to the instructional designers and multimedia developers for
corrections and enhancements of the courseware. Each stage will be discussed in detail in the next section.

Figure 1. Stages of design, development, and delivery.

Allocation of both human and material resourcesis crucia to the devel opment of a Web-based
class. Besides specifying the task involved in each stage, the team al so estimated the workload of each
group in each stage (see Figure 2). This estimation set a reasonable expectation on each team member to
ensure a smooth collaboration.

Figure 2. Resource allocation
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Design

PLB108 isacollaborative project between the Biology department and | nstruction Support group.
Faculty and graduate assistants in the Plant Biology department served as the content experts. Staff in
Instruction Support served asinstructional designers and multimedia devel opers (design team). The design
team advised and assisted with course design, interface design, and storyboarding. The faculty worked
closely with the Instructional designersto take ideas for concepts and convert them into amanner that best
utilizes the multimedia delivery system. Based on the input from the content experts, the design team
identified three mediafor serving different purposes, namely, MacroMedia Flash (MacroMedia, 2000a),
Director shockwave (MacroMedia, 2000b), and QuickTime (Apple, Inc,.2000). Their capabilities,
liabilities, and proper applications are described below:

Flash

Flash can use vector-based graphics and therefore its file size is much smaller. Unlike bitmapped
graphicsthat are composed of pixels, vector-based graphics define the composition of an image by
algorithms. A typical animated module made in Flash isas small as 10K.

Another advantage of vector graphicsistheir scalability. Keeping the appearance of a Web page
consistent is a challenge to Webmaster because monitor size, resolution, and browser size vary from
computer to computer. Vector-based graphics answer this challenge. No matter what the monitor size and
the resolution are, vector-based graphics are displayed at a pre-specified percentage, and they will resize
themselves according to the browser size.

Asmentioned before, consistency and bandwidth limitation are considered major hindrancesfrom
course delivery. Vector-based graphics are definitely one of theideal mediafor the Web.

However, vector-based graphs carry lessinformation than their bitmapped counterparts.
Therefore, they are best-suited for drawing-based imagesrather than photo-realisticimages. It doesn't mean
that Flash cannot import pixel-based graphics for photo-realistic illustration, but including bitmapped
images will definitely inflate the file size. Moreover, Flash lacks the interactive features and programming
capabilities asthat of Director.

In the course, Flash is primarily used for modularized presentations. When a complex processis
presented, a continuous and linear animation such as QuickTime may cause confusion among learners. An
interactive step-animation isdesigned with thelogical break-down of the process. For example, the Meiosis
process was broken down into three steps. In each step, the animation is co-presented with descriptive text.
Thelearner has the freedom to replay a particular step of animation (Figure 3).



Figure 3. Meiosis process presented in Flash
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This approach is aso useful to illustrate complex structure. In the Flash module displaying a
flower structure, different components are showed in different steps, but the transition between steps
overlay translucent components so that students understand how different parts of aflower are related to
each other. In addition, Flash can also be used to associate geographical regions with biomes, which are
worldwide groups of similar ecosystems that can be defined by their major vegetation type. In aFlash
module, the user can click on several hot spots of amap to zoom in the region and photos of the region will
be revealed (see Figure 4). Without an interactive module, the student may find it difficult to go back and
forth between amap and photos.

Figure 4. Map of biomes
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Shockwave

Shockwave is made by Macromedia Director, a multimedia authoring system with a powerful
programming language, Lingo. Therefore, complicated modules such as highly interactive tutorials are
better created in Director. Multimedia modules may involve atime-based process (e.g. growth of aplant,
environmental change), a structural relationship (e.g. cell structure), or both. Every multimedia authoring
package adopts some type of analogy, which istemporal or/and spatia oriented, to display the



programming environment. For example, HyperCard, HyperStudio (Knowledge Adventure, Inc., 2000),
and SuperCard (IncWell, DMG, Inc., 2000), obviously, use a card analogy with an emphasis on spatid
structure, in which different layers and objects represent different functions. Authorware (Macromedia,
2000c) uses a flow-chart analogy with afocus on temporal transition, in which icons"flow" along the
decision tree. Director uses a movie frame and channel analogy. This programming environment
incorporates both temporal (frame) and spatia (channel) dimensions. Therefore, it is considered more
powerful than other authoring packages, which use either temporal only or spatial only metaphor. However,
since graphicsin Director are pixel-based and thus the final product, Shockwave, may be bandwidth-
consuming.

In this course, shockwave is used for interactive tutorial s that require user interactions. For
example, in theillustration of natural selection, users are asked to drag adark moth and alight moth to a
light-colored tree. Later on, the same moths are dragged to a dark tree darkened by pollution. Before the
pollution, the light moth is more likely to survive for its protective color in relation to the tree. After the
pollution, the survival chancestip toward the dark moth (Figure 5). The objective of thisexerciseisto let
learners see how environment affects natural selection. Although this concept can beillustrated by text, the
camouflaging function of moth’s color is more dramatic to learners when they actively move the moths
from one background to another. This drag-and-drop approach is also used for testing purposes. For
example, after students learned the lesson on herbaceous stem anatomy, they were asked to identify the
internal organization of astem by dragging the text into the right position. The exercise has a built-in
correcting mechanism. If the student failsto drop the text into the right place, the text will revert to the
original position and thus the student hasto start it over until all components are correctly identified (see
Figure 6).

Figure 5. The Peppered moth presented in Shockwave

4

Drag both moths
to tha troe

Then click the
HEXT bution

Screan 1ol &




Figure 6. Stem anatomy exercise presented in Shockwave
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QuickTime

The strength of QuickTime isits ability to show realistic movies within alow bandwidth because
certain third-party software utilities such as Media Cleaner Pro (Terran, Inc., 2000) are able to compress
QuickTime fileswithout losing viewable quality. One of the drawbacks isthat QuickTime does not have
many interactive features. Among the three chosen media, QuickTime is the most bandwidth-intensive.

QuickTimeisaproper medium for realistic movies. For example, many biology students may not
have a chance to use a high-powered el ectronic microscope to observe objects at the molecular level such
ashow anew lifeisformed through the fertilization of an egg by a sperm, and how the movemert of a cell
(see Figure 7). Thisweb-based course includes QuickTime movies, which were converted from footage
taken from microscopes. In addition, QuickTime can be used for illustrating a time-lapsed process such as
the growth of aplant. The purpose of this QuickTimeillustration isto explain that each organism hasa
finite size that it can achieve (see Figure 8).

Figure 7. Movement of acell showed in QuickTime




Figure 8. A growth processillustrated in QuickTime

Another use of digital videoisthe re-creation of historical events. Reading text about history may
be dry, however, dramatization of history by actors and actresses gain students’ attention. In this class,
Mendel and Darwin, prominent figuresin biology, come alivein digital videointerview.

Software and hardware requirements were imposed on registered students. All the preceding
multimedia modul es were designed to run on the combination of these specific software and hardware
configurations. The minimum requirements are;

Windows 95/98/NT or Mac OS 7.5

Multimedia Pentium or PowerPC

28.8 modem

800X 600 resolution, 256 colors (8-bit)
Netscape 4.0 or Internet Explorer 4.0 or AOL 4.0
QuickTime Player 3.0

Shockwave/Flash Player 7.2

The design team was aware that students might not have QuickTime or/and Shockwave/Flash
plug-ins. Technical assistance to studentswill be discussed in the section of delivery.

Development

At the development stage, instructional designers worked with multimedia developersto convert
the storyboards into multimedia and upload the course to the web. With each release, the faculty proofread
the media and provided feedback and changesif necessary. To simulate arealistic learning environment
for beta-testing, testers accessed the web content through a dial -up modem and viewed them in a 15-inch
monitor. It was found that download time of QuickTime movieswas excessive. To counteract this problem,
QuickTime movies were burned into a compact disc and offered to students as an aternative. To increase
the user-friendliness of the CD, afront end writtenin MacroM ediaDirector wasinserted so that userscould
easily navigate across movies. Taking bandwidth into consideration, the development team had decided to
convert QuickTime movies to QuickTime streaming and Red streaming moviesin the next release. The
difference between a digital movie and adigital streaming movie isthat the latter can play almost
immediately while more signals are being “ streamed” to the destination.

The copyright issue was a major concern during the devel opment process. Besides using royalty-
free images, the devel opment team created many drawings and diagrams. Approximately haf of the
development time was spent in creating original artwork for the course.



Delivery

The course was delivered through Blackboard' s Coursel nfo, which has built-in features for Web-
based courses such aslogin, quizzes, grade book, chat room, bulletin board, user access tracking, and many
others. Students were required to log in, and their movement within the course website could be tracked.
Tracking website traffic enabl es the network administrators and WebMasters to identify the "rush hours'
and thus to choose a better time for updating webpages. For example, the user log (see Figure 9) clearly
indicates that during lunar hours and in the evening (5-6 p.m.) the server received most hits from users.

Figure 9. Usage of Website by hour of the day
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Despite that hardware and software requirements were specified prior to the course, severa
students were not ableto fully access the course materials due to the absence of aproper Web browser and
plug-ins. Thiswas anticipated and a technical support team had stood by to provide assistance in upgrading
the browser and ingtalling plug-ins. The technical support service was accessible by both email and
telephone.

Summary

Initialy, the design process and devel opment process were |abor-intensive. It isimportant to
structure the material s during the design process so that | ater modifications are minimal for future courses.
Moreover, when the course is well-structured with rich content and media, based on the input from
experienced faculty, agraduate teaching assistant is able to deliver the course seamlessly. Asaresult,
experienced faculty can be released from teaching introductory classes and hence concentrate on research
and teaching of upper division courses.

Examples of multimedia resources mentioned in this article are available at
http://is.asu.edu/plb108. Readers are encouraged to explore the posted modules and give us feedback.
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LEARNING SYSTEM DESIGN CONSIDERATIONSIN CREATING AN ONLINE
L EARNING ENVIRONMENT

Scott Schaffer
Florida State University

I ntroduction

This paper describes the design of aweb-based learning environment for leadership facilitatorsin
aU.S. military organization. The overall aim of this project was to design a prototype of an online learning
environment that supports leadership facilitators knowledge development in the content area of
motivation. This learning environment was designed to provide new learning opportunities for facilitators
to build content knowledge through interactive learning activities and experiences with other members of
their own community. In order for thislearning and performance environment to continually improve and
be effective in the long run, issues concerning diffusion of the technology and ongoing learning community
development should be addressed.

The iterative design phases used to devel op this web-based application areillustrated in Figure 1
below. The processes of analysis, design, and evaluation are often thought of as unique, stand-alone
events. This project was managed as a concurrent solution design process incorporating elements of
strategic thinking, change creation, work environment design, and rapid prototyping. Thefront-end analysis
and impact evaluation were built into the design process.

Performance
Analysis
Prototype .
Design Re-Design
Evaluate

Figure 1. Iterative Design Phases

Theuse of thisiterative solution design process allowed for increased efficiency and effectiveness
in making ongoing refinements and improvements to the prototype. The designers utilized the learning
environment design principlesidentified in the next section to drive the major tasks and to assure project
quality.

Additionally, actions considered necessary for ongoing support of the web-based environment
were summarized in two major areas: 1) Diffusion of the technology into the facilitator community, and 2)
Continuous improvement and adaptation of the site by the community.

K ey learning environment design principles and concepts

The project team agreed upon three broad areas of learning environment design. These
components address a wide array of solution analysis, design, development, implementation, evaluation
and diffusion issues. For the sake of brevity, these principles have been listed, but not fully elaborated
upon, below. These principles are useful as guides to match project needs with learning environment
features.
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Analyzing
I dentify people who are accountable for the results of learners and engage them in the design goal
setting process.

I dentify components and levels of the organizational system where performance-based results are
dependent on learning achievement.

Determine measures of success of learning and performance on an individual and organizational
basis.
Plan how you will evaluate this success (pre-post learning).

I dentify non-training, work environment factorsthat could contributeto the successor failure of
the web-based learning environment.

Create aplan for diffusion and adaptation of the learning environment within the organization.
Create an awareness and knowledge of the analysis process.

Designing
Create learning objectives from performance objectives, based on task, job and/or performance
analyses.
Cresate activitiesthat gain the learners’ attention by engaging them in the learning process.
Create activities that show learners how the instruction will be of benefit to them.
Providewaysfor the learnersto practice learning activities and get feedback on their performance.

Create ways for learners to assess their own performance in a meaningful way that simulates the
actual performance as close as possible.

Create ways for learnersto access a common knowledge base of resources on a given topic.
Provide ways for learnersto interact with instructors and with other learners.

Provide ways for learners to gain multiple perspectives on aparticular problem solving approach.
Provide ameansfor learnersto access knowledge based on previous learners’ experiences.

Engage members of the learning community or organization in adaptaion of the learning
environment for better fit within the current culture.

Continuously Improving

Collect data to measure the success of learners and specific learning environment design
processes.

I dentify non-training, work environment factorsthat could contribute to the successor failure of
the web-based |earning environment.
Adapt learning design processes / adapt environment to optimize performance of learners.

Collect datato measure the success of performers and the organization in meeting goalsasrelated
to learning activities and objectives.

These key design principles were used as the foundation for a pre-prototype evaluation plan. The
plan included questions derived from avariety of performance improvement theories and models. A
solution design decision aid assisted in evaluating the effectiveness of the learning and performance
environment. Tables 1 through 5 are excerpts of this decision aid.
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Table 1: Strategic Organizational Context (adapted from Ely; Kaufman; Rogers) Evaluation

Pr obes

Strategic Linkages

How are project objectiveslinked to the job, work center, and organizational missions and vision?

Has a continuous improvement plan including impact eval uation been completed for this project?

I nnovation-Change Adoption

Isthere aprimary stakeholder, and owner of this project that will support its adoption and diffusion?

What are barriers that may prevent long-term or continued success of the project?

Table 2: Organization-Work Center Context (adapted from Gilbert; Wedman & Graham)

Evaluation Probes

Expectations and Feedback

Do performers know what is expected of them on the job? Do they know when they have done the job
correctly?

Toolsand Information

Will supporting documentation, job aids, and other performance support be avail able?

Istheretime in the work schedule for performers to use new skillslearned in training? (TT)

Rewards and | ncentives

Is completion of tasks rewarded or punished?

Table 3: Performer Context (adapted from Keller; Wedman & Graham) Evaluation Probes

M otivation and Self- Concept

» Do workerswant to do good work?

= Do they monitor their own performance?

Performance Capacity

=  Areworkers physically able to complete job tasks?

»  What degree of flexibility with respect to work pace, structure, and organization is
required of workers?

Skillsand Knowledge

= Do workers have adequate knowledge and skillsto do thejob well?

»  Which skillstaught in training are not being used on the job? Why aren’t they being
used? (TT)

Table 4: Instructional Design (adapted from Dick and Carey; Keller) Evaluation Probes

Practice/ Assessment:

= Does practice seem relevant to on-the-job expectations and performances?

» Do practice items/assessments match objectives?

Feedback:

» Doesfeedback promote learner satisfaction with the learning experience?

= Doesfeedback encourage further exploration? How could exploration be further
encouraged?

Interactivity:

= |f appropriate to objectives, isinteraction among |learners supported?




Table 5: User-Computer Interface (adapted from Nielsen) Evaluation Probes

Visibility of system status

» Doesthelearner know where he/she can/should go next?

Match between system and thereal world

» Doesthe online learning environment represent or support the work environment?

Consistency and standards

» |sthereastandard convention used to identify key areas of the site?

Aesthetic and minimalist

» |sinformation presented progressively from moregeneral to more specific, thusallowing
learnersto drill down to in-depth information as necessary?

To accomplish the objectives of this particular project, theiterative design phases (performance
analysis, prototype design, and prototype re-design) wereintegrated with the design principlesto producea
functional prototype. A review of thisintegration process and recommendationsfor implementation of the
prototype follow.

Performance Analysis

Performance analysiswas a process of defining the results expected by the leadership community
and the facilitator practices that could lead to achievement of those results. Current and desired facilitator
results, practices, and attitudes were analyzed during this phase. Measurable results, critical performance
and learning measures, achievable facilitator practices, and work environment factors and conditions that
support or hinder performance were profiled. Prototype design began after performance objectives and the
flow of information in the leadership facilitator community were identified. The results of analysis were
used to guide the planning for the evaluation, design and implementation of the learning and performance
environment solution.

Prototype Design and Re-design (Continuous I mprovement)

Participatory design processes are effectivein building stakehol der and user commitment to the
success of application systemsthrough their active participation inthe analysis of requirementsand the
specification of the system design. For this project, each design iteration and improvement was based on
discussionswith key sponsors, stakehol dersand potential users. Participantsand designerscollaborated to
develop apotentially valuable product, identify possible product improvements, and generally provide one
another with guidance in the ongoing design of the product.

During thisconcurrent design and eval uation process, interviewsand focusgroupswere conducted
during which visual prototypes clarified concepts that were being discussed. Initial prototypes were
PowerPoint slides, which weretransformed into aprototypeweb site using simple WY SIWY Gwebdesign
tools. Toassistinthistransformation, members of thetarget audience provided initial feedback regarding
thesitelook and feel, and overall concept. Followinginitial feedback, a“joint application design” meeting
was held with sponsors (designers, project managers, directors) during which thefirst relatively primitive
web-based site was reviewed live. The purpose of this meeting was to collect datato assist in design
decision-making. Thisreview followed a somewhat orderly process with a set of structured interview
guestions accompanying the review of each screen. A major goal of thisdesigniteration wasto ensurethat
the organi zational |earning and performance objectives of the site were addressed.

Following this meeting, revisions were made accordingly in order to prepare the site for usability
testing / evaluation. The evaluation process included, but was not limited to, assessment of the aesthetic



quality of the interface, and following redesign, assessment of the content, learning activities, and
achievement of objectives.

The first level of evaluation was with facilitators at a large training unit with more than 100
facilitators. Upon familiarizing the facilitators with the basic goals of the site, they were provided the URL
and asked to provide feedback (we have been requested to not release the results of these evaluation
processes by the client).

Following this process, the evaluation processes listed below were also compl eted:

Learner/Performer Evaluation - A survey was placed on the website to gather input from
facilitatorsregarding their reactionsto site content and learning activities, and suggestionsfor
improvement. Users also had the opportunity to provide feedback on the site discussion
board.

Individual interviewswith novice userswere conducted to observe atypical user interaction
and resolve any barriersto navigation and learning. Theuser went through each activity and
made suggestions for the content and layout of the site.

Specific strategies and recommendations related to utilization and ongoing support of the
prototype that was designed and delivered to the client were proposed. These strategies and
recommendationswerefocused intwo key areas: 1) Adopting and diffusing the product within thetarget
organization; and 2) Continuously improving the design and useful ness of the current prototype onceit has
been adopted by the target organization.

Adopting and Diffusing the Product: I mplementation Strategies

Themost well designed products often go unused or unappreciated within organi zations often due
to the lack of sponsorship and inadequate attention to the diffusion of the new technology. During the
performance analysis phase of this project, many non-training, work environment factors that could
contribute to the success or failure of the web-based learning environment were identified. Critical
diffusion and work environment factorsareidentified below to highlight some of the biggest challengesto
project successwith this particular target audience. Recommendationsrel ativeto thesefactorshave also
been included.

Redefining/Restructuring, and Clarifying Relationships/Roles

These two critical stages in the diffusion of a technology within an organization have been
documented by researchers in many different organizational settings (Rogers, 1995). Following initial
design, development and eval uation of the web-based learning environment, it was expected that members
of thefacilitator community will begin the process of redefining/restructuringanddarifyingrolesrelatedto
this technology. Also see Communities of Practice by Wenger (1998).

Thefollowing recommendationswere put forth in an effort to assist in theinitial adoption, and
redefining/clarifying of the prototype. L ong-term evaluation of thesiteis possible only after adoption and
utilization of the prototype by members of the facilitator community.

Recommendations:

Identify decision-makers that will advocate the site. Thisisthe identification of key
stakehol ders within the facilitator community who take responsibility for the product. The project
sponsor and individual training unitswill beresponsiblefor identifying key adopters, change agents,
and problem-solvers who will champion the use of this innovation by members of the facilitator
community. Theseroleplayerswill beactive participantsinthedesign, re-design, and eval uation of
the application.
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I dentify implementation managers who will diffuse the site throughout the facilitator
community. Thisisacritical aspect of the early design and development of any new product. These
areearly adoptersthat must assumethe burden of “selling” the product to others, aswell astaking on
much of theresponsibility for itssuccess. Onestrategy that stakeholdersmay useistointegratethis
tool with other performance support tools currently in use.

Introduce the site during ongoing activities already existing in the environment.
- Introduce the site during initial mentoring,

- Have trainers and mentors introduce the site as atool for individual and job
development The site could help experienced facilitators mentor and coach less experienced
facilitators. Facilitators may be positively influenced to use the siteif it isencouraged by their
mentors as a useful way to develop skills and build new knowledge.

- Introduce the site as part of facilitator training. Introducing the site as atool that
can be used by facilitators to build knowledge and skills related to job duties and responsibilities
will increase its potential impact and overall effectiveness.

Resour cesfor ongoing design and development
Identification of adequate resources, human and financial, to support the maintenance and
continued growth of the applicationiscrucial to success. Thisisan often-neglected aspect of computer-
based application development, especially if the technology requires frequent updating. Web-based
technologies are easier to update than other technol ogies and thus represent a potential long term cost
savings.
Recommendations:

Form a team responsible for learning and redefining the website. Although time and
monetary requirements are minimal, it will be essential to identify key personnel who will be
responsible for supporting ongoing maintenance of the site. It was suggested that internal facilitators
who arefamiliar with the facilitator community and current practices be trained in change and redesign
processes. A technical support resource responsible for updating and refining software and hardware
will also be required for continual improvement of the site.

Conduct prototype review groups with potential users and opinion leaders. Continual
feedback from the learning community is helpful in redefining and redesigning the site to support and
build on current course content.

Incentives

Incentives and reward systems are one of the least understood yet most effective methods of
improving performanceintheworkplace. Thebenefitsof participating in thelearning environment include
improved performance, self-development, and professional growth.

Recommendations:
Official “release” time for participation in learning activities, and recognition for
participation are highly recommended. The costs of rel easetime can be considerable but the potential
benefits of participation, in terms of improved performance, are well worth the cost.

Facilitators should receive positive consequences and encouragement from their
command to use the site as part of their ongoing skill development.

Process M anagement

Technical and human resource management will berequired to ensure consistent, supportive, and
performance-oriented system implementation. The interrelationship of this new process with other
facilitator processesis part of the role of project leaders.

Recommendations:

Leaders of this project within the facilitator community must be fully engaged in the
processof creating, refining, communicating and using knowledge that is supported by technology.



Periodic feedback should be elicited from facilitators to continually improve and add
areas of interest to facilitators that are actually using the site.

Equipment (see Site Technical Maintenance section)

Hardwareand software, physical information infrastructure, and documentation will berequiredto
support initial and ongoing system devel opment.

Recommendations:

Current computer hardware and software must meet minimum specificationsin order to
capitalize on emerging technologies. This is probably the most expensive (monetarily) of all
implementation factors, but can pay off in learning and performance effectivenessin thelong term.

Continuous I mprovement of the L ear ning and Perfor mance Environment

Thefollowing section liststhe major components of the web-mediated |earning and performance
environment. These components addressthelearning objectives required to achieve selected facilitator
performance requirements or best practices. By addressing the best practicesthat wereidentified through
the performance analysis, thislearning environment hasagreater likelihood of having apositiveimpact on
facilitator, performer, and organization readiness. The pagesthat follow offer abrief description of each
component of the learning and performance environment, and recommendations for continuous
improvement and maintenance of each component onthewebsite. Many of the recommendationsincluded
here were generated during the participatory design processes.

L ear ning Environment Component: Practice

Purpose: To enhance content knowledge and problem solving ability in the area of motivation
through avariety of Self-Assessment/ Content Mastery activities.

These activitiesinclude multiple choice, matching and “ essay” /case study responseformatsin an
effort to enhance situational problem- solving ability.

Recommendations for Ongoing Development:
- Monitor and update self-assessment items to reflect current course content.

- Continually develop new itemsthat challenge usersand reflect current research and practice
in the area of motivation.

- Ensurerelevant, corrective feedback for each item.

- Addtutorialsthat provideareview of classroom material for each level of the course guides
for motivation.

- ldentify current problemsto which facilitators can apply basic problem solving skillsto solve
larger issues/concerns.

- Monitor case study submissionsto ensurelearning opportunities go beyond that presentedin
the classroom.

- Continually add new case studies. 'Expert' facilitators could be identified to update and
maintain relevant case studies.

- Review submissions by peers and revise as necessary.
- Revisecasestudiesasfield experiences change or as current case studies become outdated.
- Hold expert forumsin the chat room and/ or archive interview transcripts.
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L ear ning Environment Component: Discussion Board

Purpose: To provide current learnerswith aplatform to build usable knowledgefor current and
future facilitators and leaders through interaction.

Featuresinclude: Message Board with chat featureto shareideas, experiences, discussions, etc.,
and Synchronous and A synchronous communication options.

Recommendations for Ongoing Devel opment:
Cleaning up/Monitoring
- Continually monitor information for accuracy.
- Delete outdated or incorrect information.

- Review other discussion boardsthat may better suit user requirements (see Ste Technical
Maintenance section).

Maintaining Interactions
Periodically post new discussion topics.
Encourage participation by “graduates’” now on the job.

Provide positive consequencesfor facilitatorsto interact with others on the discussion
board.

- Reward expert facilitators or SME's who participate in scheduled discussions.

L ear ning Environment Component: Help

Purpose: To provide assistance and reduce frustration in navigating through the site. Features
include a Site Map, Technical Help with FAQ’s and site tips.

Recommendations for Ongoing Devel opment:
Updating/Revising

- Asfacilitators become more familiar with the site, Help section will require frequent
review/revision.

- Monitor and delete/update FAQ's. Facilitators should be encouraged to ask questions of
their peers and to respond to questions appropriately.

- Revise site map/navigational tips based on revisions and advancementsto the site.

L ear ning Environment Component: Knowledge Base

Purpose: Where all other features converge to allow for storage of objective (known facts,
theories, procedures) knowledge and to promote constructed (new) knowledge.

Featuresinclude: Library with motivation-related readings, instructional resources, and linksto
other organization web sites.

Recommendations for Ongoing Devel opment:

- Monitor and update/ delete” dead links” toremain current. Many onlineresourcesaredeleted by
the site authorsafter a certain period of time and therefore many links may become " dead" links.

- Linksshouldreflect current course content and should not present views conflicting with current
curriculum,

- Expert contributions should be archived and continuously updated.
- Archived model s/theories should be created and easily accessed.

- Adrop-down menu can be created so that reactions to information found in web links can be
accessed under each link in the Library.



L ear ning Environment Component: Evaluation
Purpose: To provide an opportunity for the user to aid in the continual development of the site.

Users complete a profile that identifies them by location and level experience, among other
factors, and solicits their feedback on the site. This profileisalso suitable asalLevel One (Kirkpatrick)
reaction evaluation tool.

Recommendations for Ongoing Devel opment:

- Evaluation responses should be logged and continuously monitored to assist in
usefulness of data in continuous site improvement.

- Survey questions (aswell asthe profile) should bereviewed based on changestothesite
and evaluation data expected.

- Asupdatesaremadeto thesite, face-to-face eval uations should be conductedin order to
observe interactions and to receive feedback from facilitators regarding ease of navigation and
usefulness of activities.

Site Technical M aintenance

Thefollowingisabrief description of thetoolsand applications used in the development of this
project. Thedesigners provided sufficient information for an Information Technol ogist to understand the
basic architecture and technical features of thisproduct for the purpose of continual technical devel opment.
Where applicable, possible aternative applicationsto the ones used in the prototype design were suggested.

Platform: Windows NT 4 running on Novell Network Server.

= Maintenance Suggestions: All siteHTML and graphicfilesshould betransferredtoaNavy server
for ease and control of ongoing site maintenance.

Web Interface: Thesiteisoptimizedto runon MSInternet Explorer and/or Netscape Navigator
browsers.

Development Applications:

Microsoft FrontPage 20000
Macromedia Fireworks 30

Hypertext Markup Language (HTML)
Macromedia Flash 40

Notepad

Microsoft Access 20000

Adobe Photoshop 5.50

Visual Basic Scriptingd

Web Crossingd

There are various online course development software applications that have also gained
popularity. WebCT, Blackboard Courselnfo, Phoenix Pathlore, and Construe are just afew examples.
Alternatively, this site was created with a variety of COTS products that allowed design flexibility for
ultimate user customization.
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NEEDS ASSESSMENT FOR DESIGN AND DELIVERY OF
SITE-BASED TECHNOLOGY-SUPPORTED SCHOOL | MPROVEMENT DEGREE
PROGRAMS

Jane Zahner
Valdosta State University

I ntroduction

With schools' increasing accountability for student achievement comes increasing pressure on
teachers and administrators to know how to effect the needed changes. This paper describes the needs
assessment activities that informed the design and development of M.Ed. and post-master's degree courses
and programs to be delivered onsite and through distance technology support in rural areas. Two partner
school systems participated in the needs assessment with three more currently involved in the programs.
Participating school systems range in size from less than 1000 K-12 enrollment to just over 3000. The
University partner in this project is Valdosta State University, aregional university in South Georgiawith
an enrollment just under 10,000. VSU has a large teacher education program, enrolling over 3000
undergraduate and graduate students and providing training for a significant percentage of the educatorsin
the largely rural, economically limited 41 county area covering 1/3 of the geographic area of Georgia.

In spring 2000 nearly 200 teachers and administrators enrolled in a needs assessment course
offered by the Department of Curriculum and Instructional Technology. Some of these educators were
aready involved in systematic school improvement processes at their schools, others were not. They
enrolled in the course with the expectation that full site-based graduate programs were in the design and
devel opment phase and would incorporate the needs assessment course as apart of the eventual program of
study. In essence, students began the program on a promise that the University would deliver the goods.
What those goods would be was to be based upon the results of needs assessment activities taking place
concurrently with the course. Thus, students were in a unique situation of simultaneously studying needs
assessment as an academic topic, conducting needs assessment as a part of their own school improvement
process and being involved as subjectsin a needs assessment conducted by the author.

In fall 2000 the promise was fulfilled. Participants began to earn graduate degrees in the School
Improvement Degree Programs by taking innovative courses offered onsite at their rural school systems
and through distance technologies. They are enrolled in degree programs designed and developed to
specifically improve their own schools and systems, while increasing their own professional knowledge
and competence. The programs, courses and modules were designed based on the extensive school -based
needs assessment conducted during the spring course. Partnerships among school personnel, teacher
educatorsand instructional designershaveled to programsthat areinclusive, team building, action-oriented
and flexible. Several other school systemsin the region have asked for the programsto be phased in during
the next two years.

Needs assessment methods

This paper briefly describes the needs assessment methods, procedures and results. Samples and
excerpts fromthe needs assessment instruments areincluded in order to assist otherswho are doing similar
work. While one direct outcome of the needs assessment was an initiation of a design and development
competition for technology-delivered course modules, that process is described only briefly. For more
information about the courses, modules and programs contact the author of this paper.

A systematic curricular and instructional needs assessment was conducted at two rura school
systems during Spring Semester 2000. The purpose of the needs assessment was to gain guiding
programmatic input from all stakeholders. This input was essential in order to identify the educational
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courses and programs required to best meet the educational needs of the individualsenrolled in the program
and to achieve the educational outcomes of the school systemsinvolved. In addition, the needs assessment
process, data and resulting report established the framework for the "charter” degree program proposal
submitted to the University System of Georgia Board of Regents.

Phase One of the needs assessment wasreally a'wants assessment’ (see Phase one: Demographics
and wants assessment). Participants (n=165) were first asked what professional development / coursework
would be most useful to them personaly. They were asked to include the title and content as well as
recommendations for delivery method, instructor, and other participants. This survey also asked for name
and contact information, number of years as ateacher, number of yearsin current position, subjectstaught,
grade levels taught and leadership roles, if any. The results of this survey were compiled, categorized and
distributed to the participants. This served as adiscussion topic for groups as they examined their personal
needs/requests in the context of school improvement needs indicated by the school profiles they were
building during the course. The results of this survey indicated awide variety of professional development
'wants with teaching/managing multiple ability levels, time management and technology most often
mentioned.

Phase Two of the needs assessment consisted of a survey which asked teachers to identify the
grade-appropriate knowledge/skillstheir studentslacked at the beginning of the school year (see Phase two:
Student readiness). Analysis of these data resulted in a narrative that described the observed skill
deficiencies across P-12 educational levels. Reading and math skill deficiencies were observed spanning
the entire curriculum. This narrative was shared with the participants and incorporated into their data
gathering for the ongoing School Improvement process.

Participants in small within-school groups held peer-led discussions in Phase Three of the needs
assessment (see Phase three: Professional devel opment needs based on School |mprovement Plan). Groups
were asked to generate five content areas appropriate for School Improvement Degree programs with
justification based on documented school improvement needs. They included a short description of the
content, target audience and specified delivery options from a given list. Results of this survey generated
the following broad categories of professional development/ coursework have been identified as needed to
support school improvement goals.

School I mprovement Areas of Need

Curriculum Alignment - Motivation
Differentiated Instruction (grouping, at-risk, etc.) - Test Taking Strategies
School-Business Partnerships - Parentd Involvement
Instructional  Strategies (teaching strategies, direct -  Critica Thinking Skills
instruction, specific programs, etc.) - Technology Literacy
Anayzing Test Scores - Reference Materials
Alternative Assessment (portfolios, rubrics, etc.) - Legal Issues

Culturd Diversity - Team Management
Reading Strategies - Interaction With Parents
Writing Strategies - Time Management

Math Strategies and Curriculum - Classroom Management

Phase Four asked individuals to judge and report competence in 11 general computer skillsand 9
computer skills dealing with Internet use (see Phase four: Computer ills/resources checklist). The
Checklist also asked participantsto report on the type and quality of computing resources availableto them
at school and at home as well as their learning preferences in regard to technological delivery of
instruction. Findings from analysis of the data produced by this checklist indicated that some individuals
would need extensive basic computer instruction in order to participate in instruction using significant
technological delivery. However, findings also indicated an overall fairly high level of computer skills
competence and avery high level of computer accessincluding Internet access. Participants also indicated
agreat deal of interest in technological delivery of program instruction, with aconcurrent need for peer and
instructor contact as well.
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In Phase Five of the needs assessment activity, focus groups and peer-led discussion groups
involved al participants in multiple assessments. Participants were assigned to these focus groups and
discussion groups based on the demographic information collected in Phase One. The needs assessment
coordinator facilitated three consecutive focus groups (see Phase five: Needs assessment coordinator-led
focusgroups). Thefirst group consisted of selected counseling, special education, socia work, and speech
language professional s to discuss the needs for content from their areas of expertise to be shared with the
rest of the school. The second focus group brought together reading teachers to generate ideas for
extending reading instruction across all courses/levels. A third focus group, composed of teachers at
'transition’ grades from elementary to middle and middle to secondary, generated ideasfor theimprovement
of communication between school levels. Three peer-led discussion groups were going on concurrently
with the focus groups. Thefirst (see Phase five: Peer discussion group A) guided participantsto respond to
expert-suggested 'best practices’ within content areas, the second resulted in generation of ideas about
professional devel opment needs based on career level and years of service (see Phasefive: Peer discussion
group B), and the third required participantsto create arubric suitable for judging educational computer use
and program ideas for moving teachers to higher levels of computer competency (see Phase Five: Peer
discussion group C).

Needs assessment instruments

Thefollowing are examples of either entire needs assessment instruments or excerpts from them.
In many cases the format of the instrument has been altered to save space in this paper. For more
information concerning the administration of theseinstruments or the analysis of the data collected through
their administration, please contact the author of this paper.

Phase one: Demographics and " wants assessment”

Recall: A need is a gap between what is and what ought to be. In order to design the School
Improvement program and courses to meet your individua needs and the needs of your school, your input
is essential. Tonight and during the next few weeks, | will be asking you to contribute information and
ideas about what will make this program work for you.

I've been asked to design aneeds assessment that includes all relevant stakeholdersin this process.
I'll be asking you to complete short surveys; | may ask that some of you participate in focus groups with
me; | may request short telephone interviews with some of you. All the work you've been doing in
collecting information for your school profile will be used, as will your work on the school mission and
vision. I'll also consult with administrators, college faculty and school improvement professionalsin other
programs. I'll look at the professional literature to see what successful School Improvement degree
programs include and how they are structured.

Anyone who would like to discuss this needs assessment or to contribute ideas for the program
and coursesiswelcometo contact medirectlyat _ ore-mail __. Y our contributionswill betaken seriously
and be held confidential.

Please complete the short survey below and turn it in to the VSU faculty for return to me. Before

you turn it in, please tear this sheet on the dotted line. 1'd like for you to have this needs assessment
description to keep, aswell as the record of my telephone number and e-mail address.

Name e-mail

School work
phone
How many years have you been employed as ateacher? How many years at this
school ?

Subject(s) currently

taught




Grade level(s) currently
taught
Do you currently or recently act asateam |leader, lead teacher or have other similar duties? Briefly explain.

(Onreverse)

Imagine and describe a professional development course/activity designed just for you. Title? Content?
Delivery (in class, hands-on, Internet, etc.)? Length? Instructor (generally, who)? Other participants
(generaly, who?) What need would it serve?

Phase two: Student readiness

Gradelevel: (If system or multiplegradelevels, pleaseindicate)
In aprevious survey, some of you indicated that you are faced with challenges in teaching students of
multiple abilitiesin your classes. Thissurvey isintended to ask your observation of areas for which your
students may need more and/or different instructional preparation. (If you don't teach self-contained
classes, choose any observed student performance). Write about at |east three examples of performance
discrepancies and give as much detail as possible.

What grade-level-appropriate knowledge/skills did your students lack at the beginning of this school year?
Description of content? Description of student performance?

Phase three: Professional development needs based on School I mprovement Plan

This survey should be done in groups of 10-15 with a facilitator leading, organizing, summarizing &

recording. Each group should hand in one document that reflects their collaborative work.

- Generate five content areasfor coursework appropriate for the School |mprovement Degree programs,
both M.Ed. and Ed.S. Be sure that you could justify the content based on documented school
improvement needs.

Include a short description of the target audience for this coursework, if not appropriate for all
participants.

Check the delivery method or combination of methods you think would be most effective for the
content.

___3hr. course offered over entire semester

___3hr. course offered in 1/2 semester

___Multiple-session workshop

____Single-session workshop

___ Self-paced module

___Peer-Supported study group

___ Other

Phasefour: Computer skills/ resour ceschecklist

The School Improvement Degree Programs Needs Assessment is being conducted to investigate
course and module delivery possibilities as well as content needs. There are many ways instructional
technology could assist program delivery including use of the WWW, CD-ROMSs, video, e-mail and on-site
hands-on lab courses. This checklist is to gain information about your current computer skills and the
computing resources you have readily available to you. NOTE: No decisions have been made to use
technology in delivery; thisis exploratory only.

Hereisalist of general computer skills that would be useful for successin technology-integrated
instruction. Read each item and indicate the response which best describes your current ability.

| can:
Start up, reboot, and shut down a computer Yes No
Start and quit a program stored on the hard drive Yes No



Save and retrieve filesto and from afloppy or the hard drive Yes No

Cut/copy text from one source and paste it onto another Yes No
Open and close menus and windows Yes No
Move and resize windows on your desktop Yes No
Navigate a directory structure to find files Yes No
Type at least 40 words aminute Yes  No
Create aword processing document zes mo
Print aword processing document Y : Ng
Use spell and grammar checking to revise my work Yes No
Log onto the Internet Yes No
Retrieve and delete e-mail messages Yes No
Create, send, forward and reply to e-mail messages Yes No
Distinguish between an e-mail address and aweb address Yes No
Send group mailings Yes No
Post messages to discussion lists Yes No
L ocate and access information using a WWW search engine Yes No
Check the credibility of Internet resources Yes No
Locate and use appropriate computer resources and technologieswithina Yes  No
library or media center Yes No

This section asks about the computer resources that are available to you at home and at school.

21. Which of the following describesyour home computer? (Check as many as apply)

____Do not have home computer ___Computer has printer

___Computer has modem ___Phoneline available to computer

___ Computer has CD ROM Drive ____Connected to Internet Servi ce Provider
___ Computer has sound card & speakers ___E-malil account

22. Which of the following describes your classroom computer? (Check as many as apply)

____Donot have classroom computer ____Computer has printer

___Computer has modem ___Phoneline/network line available to computer
___ Computer has CD ROM Drive ___Connected to Internet Service Provider

___ Computer has sound card & speakers ___E-malil account

This section asks about your instructional preferences in the area of course or module delivery via
computer technologies.

23. When | am asked to use software or technologies that | haven't used before (such as e-mail, VCR):
a. | look forward to learning new skills.
b. | feel apprehensive, but try anyway.
c. | put it off or try to avoid it.

24. 1f | had to describe my predominant learning style/preference, | would say itis:
a Auditory - | learn best when | can listen to an explanation of a concept.
b. Visud - | learn best when | can read the course materials or view graphics and other visuals.
c. Tactile- | learn best by “doing”.

25. Having face-to-face interaction with my instructors and peersis:
a. not particularly important to me.
b. somewhat important to me.
C. very important to me.
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What are your ideas about how technology could be useful in delivery of the School Improvement Degree
Programs? What are your concerns?

Phase five: Needs assessment coor dinator -led focus groups

In this activity, held simultaneously with other Phase 5 activities, participants were grouped as described
below. The needs assessment coordinator acted asleader and recorder within a40 minute time period. The
following questions provided the framework for the focus groups.

Focus Group: "Support for You"
Participants: 8-10 selected counseling, special ed, socia workers, speech/language, etc. acrossschoolsand
levels. Groups are homogenous by support function.

General Questions:
In what content from your area do other school personnel need training?
Who needs training?
At what level(s)?
How can your needs be addressed in a school improvement program?
Professional development needs?
Restructuring of time, resources
New curriculum materials?

NS

Focus Group: "Reading for All"
Participants: 8-10 selected reading teachersor personnel in reading support areas (mediaspecialists) across
schools and levels. Groups are homogenous by function.

General Questions:
In what content from your area do other school personnel need training?
At what level(s)?
Who?
How can your needs be addressed in a school improvement program?
Professional development needs?
Restructuring of time, resources
New curriculum materials?

e

Focus Group: "Trangtions'

Participants: 8-10 selected teachers from 5"/6" grades or 8"/9" grades. Groups are homogenous by
teaching assignment in agrade which transitions from elementary school to middle school or middle school
to high school.

General Questions:

1. How can your needs be addressed in a school improvement program?
Professional development needs?
Restructuring of time, resources
New curriculum materials?

2. How can communication be improved between teachers at different schools?

Phase five: Peer-led discussion group activity A

In this activity, held simultaneously with other Phase 5 activities, participants were grouped (maximum of
five persons per group) by content interest and grade level responsibilities. Each group was given alist of
'promising practices' in teaching and learning in their areas earlier identified by experts (teacher educators
and arts and sciences content faculty). They were asked to select a leader and a recorder, conduct a
discussion and construct written evidence of the results of their discussion within a40-minute time period.
The following questions provided the framework for their discussions.



Needs Assessment Summary: Promising Educational Practices
- What methods/ideas were most familiar to your group members? Give examples of ways group
members have used familiar methods/ideas.
What methods/ideas were least familiar to your group members?
Which methods/ideas are applicable across educational levels (s)? Which are not, and why?
How did you rank the attached methods/ideas according to group interest in further study?

Phase five: Peer-led discussion group activity B

In this activity, held simultaneously with other Phase 5 activities, participants were grouped (maximum of
five persons per group) by years of experience in teaching. They were asked to select a leader and a
recorder, conduct a discussion and construct written evidence of theresults of their discussion within a40-
minute time period. The following questions provided the framework for their discussions.

Newcomer, Mid-Career and Seasoned Veteran?

- What are some of the professional development activities by group membersin the last 2 years?
What did the group decide were the top three activities and why?
How might the professional devel opment needs of your career-level category differ from those of other
teachers?
How might the professional development focus of your school/system need to change to facilitate
school improvement?

Phase five: Peer-led discussion group activity C

In this activity, held simultaneously with other Phase 5 activities, participants were grouped (maximum of
five persons per group) by convenience. Each group was given the following activity to complete. They
were asked to select a leader and a recorder, conduct a discussion and construct written evidence of the
results of their discussion within a40-minute time period.

Buildarubric
A rubric is a way of describing what performance 'looks like' at various levels of achievement. For
example, the following might be arubric to evaluate the "Performance of Automobile Drivers'.

Level 1: Novice

Leved 2: Home Town

Level 3: Standard

Leve 4: Expert

Hasdriven afew
times accompanied
by an instructor. Must
be reminded to signal,

Drivesoccasionally in

familiar locations. Often

failsto signal, maintain
steady speed, park

Drivesregularly and
competently in generally
familiar locations both day
and night. Seldom failsto

Drives daily with
confidence and expertise.
Always signas, maintains
steady speed, parks

maintain steady
speed, park correctly
and yield to traffic. Is
worried and
uncomfortable about
having to drive.

correctly or yield totraffic.
Isuncomfortable driving at
night, inrain or fog, orin
moderate traffic.

signal, maintain steady
speed, park correctly or
yield to traffic. Is
uncomfortable driving in
adverse conditionsincluding
unfamiliar locales,
inclement weather and
heavy traffic.

correctly and yieldsto
driving in adverse
conditionsincluding
darkness, unfamiliar

and heavy traffic.

Your Task

What you are to do, as a group, is to build a similar rubric to describe levels of expertise in using

computers, either in the classroom or for your own personal productivity at school or at home. Y ou may
want to discuss computer use as a whole or, even better, choose a more specific topic like Internet use,

word-processing, curriculum/technol ogy integration, database use, etc. Oncetherubricisbuilt you will use
it tolook at your own skill levels and generate ideas for professional development.

Choose your topic.
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Decide on and name your levels of performance.

Discusswhat ateacher 'looks like' at various levels of performance.

Write the description of the teacher performance at the various levels.

Discuss where each of you 'fits within the rubric.

Mark an " X" on the rubric for the current level of performance for each group member (no names).
Generate ideas for what kind(s) of courses/modules offered through the School Improvement Degree
Programs would be needed to move teachers to higher levels of competency on your rubric.

Generate ideas for what kind(s) of resources (hardware, software, facilities) would be needed to move
teachersto higher levels of competency on your rubric.

Groups build rubric on supplied form and answer the following open-ended questions.
What kind(s) of courses/modules offered through the School Improvement Degree Programswould be
needed to move teachersto higher levels of competency on your rubric?
What kind(s) of resources (hardware, software, facilities) would be needed to move teachersto higher
levels of competency on your rubric?

Summary

Program and course development for the School Improvement Programs proceeded based on the
results of the needs assessment. It was decided that the courses had to be flexible in order to address the
documented school improvement needs of the teachers, administrators, resource personnel within the
schools and school systems involved. To meet this need for flexibility some courses in the School
Improvement Degree Programs were constructed from or include modules of varying lengths. Each
program participant selects modules based on relevancy to his/her teaching and the needs of grade level or
content teams or groups. I n order to assure consistency and quality, modul es were devel oped according to a
template. I nstructors were encouraged to adapt existing modul es on the same topic building knowledge and
skills from module to module. Faculty developing modules were given guidance in developing modules
within the template, earned a stipend, and were supported in assembling the modules for duplication,
storage and delivery. Designer/devel opers of modules were required to teach the module the first time
through and revise based on formative evauation data. They may or may not be assigned to teach the
module at later pointsin the school improvement program.

The combination of extensive involvement of teachers and administrators in the design of their
professional development within the framework of student achievement has powerful potential. Each year
school systems in Georgia write consolidated grant applications that are based on and aligned with their
school improvement plans and progress indicators. The integration of this process with the School
Improvement Degree Programs has broadened participation in the process of gathering and analyzing
student achievement data and has increased interest and individual responsibility for the results.

While the results are not in as to whether these School Improvement Degree Programs will have

an impact on the bottom line of student achievement at least the right people are now looking for that
impact -- the teachers and administrators themselves in partnership with the University.
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Session Objectives

The purpose of the presentation is for AECT participantsto learn:
5. About themajor barriersthat teachersface when trying to incor porate web-supplemented and web-
based teaching into the school curriculum;
Practical strategies for providing adequate support and training to teaching staff on implementation of
web-supplemented and web-based instruction in secondary schools.

Background of the Virtual School Project

Over asix-year period, ateam of staff membersin ahigh school in the Phoenix, Arizona, area
explored waysto improve student success while simultaneously reducing instructional costs. Technology as
atool for change played a significant role in most of the solutions that were explored. Increasing access to
computers and the internet by students both at school and off-campus resulted in a proposal for
implementing both web-supplemented and web-based instruction on a school-wide basis.

During thefirst phase of the project, emphasis was on piloting two classes/teachers. One teacher
began to devel op web-supplemented instruction for afreshman English class. The other joined the faculty
of The Virtual High School, a consortium project administered through the Concord School District in
Concord, Massachusetts, that offers web-based, advanced level high-school courses to students from all
across the United States. It is envisioned that the second phase of the project will expand to involve al high
schoolsin the district.

From the start of the project it has been clear that technology is simply atool rather than a
replacement for superior instruction. Teachers have been and will be the primary providers of good
instruction. Y et, the major missing component in most technol ogy-integration projectsin schools has been
alack of adequate teacher training and support (Office of Technology Assessment, 1995; President's
Committee of Advisors on Science and Technology, 1997).

The Teacher-Support Component

The focus of the proposed presentation is on teacher support. Based on the preliminary work of
the school-district technology personnel, it was decided to conduct athorough review of approaches and
strategies for teacher professional development and support in technology integration. It was envisioned
that this study would further inform the decision-making process regarding the implementation of web-
based and web-supplemented instruction at the high school and across the district. The investigation was
carried out as aclass project in an advanced graduate-level instructional -design class. The class project
represents the beginning of a district-university collaborative effort. This presentation will describe the
major findings of the investigation and offer practical strategiesfor teacher professional development and
support.
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Needs Assessment and Content Development

During the teacher-support investigation, data were collected from four main sources. First, a
review of relevant print and online resources was carried out. Secondly, the review of theoretical and
applied articles was supplemented by analysis of individual case studies of professional -development
programs or resources available for teachers on the web.

Interviews were conducted with five teachers at the high school. These teachers were identified
by the campus technology coordinator as the core cluster of teachers who had expressed interest in using
computers in the classroom. The teachers were asked about their concerns regarding the use of computers
in teaching, their training needs and the types of support that they would need for implementing web-based
and web-supplemented teaching in the classroom.

Datafrom five school or district-level technology coordinators and two faculty instructional -
support staff members were also collected through interviews or an e-mail questionnaire. The respondents
were asked about major barriers that teachers face regarding integration of computers, training needs and
best practices for providing professional development opportunities, support, and incentive systemsto
teachers.

Findings
A brief summary of the main findingsis presented bel ow.
Major Barriersto Technology I ntegration

The most common barriers to technology integration in teaching are the increased preparation
time, alack of awareness of the general benefits of distance education, faculty compensation and
incentives, access to appropriate technologies, alack of shared vision for distance education in
organization, institutional barriers and lack of support staff to help course development (Berge &
Muilenburg, 2000; Moore & Keardley, 1996; Office of Technology Assessment, 1995).

According to both the literature sources cited above and the accounts of the teachers and
technology coordinators, the lack of time appears to be the single mgjor factor hindering technol ogy
integration. Robinson (1995) suggeststhat development of information technol ogy in education can be seen
as part of the broader field of educational change in which thereisarich and useful literature (Fullan,
1993). Thus technology-integration efforts should be addressed as part of systematic efforts at improving
classroom practice.

Teacher Training Needs

The University of Illinois Faculty Seminar Report (1999) highlightstwo distinct features of online
pedagogy. First, the teaching paradigm must change from the traditional lecture format to one more suitable
for online instruction. Secondly, the instructor has an important role in moderating the interaction. Porter
(1997) suggeststhat only educators possessing certain qualities can be successful distance-learning
instructors. Such qualities include the ability to learn new technology, a performance personality,
flexibility, and time to create new materials and methods.

Training Models

Teacher training should focus on the use of technology in teaching rather than acquisition of skills
using software (OTA, 1995; The President’s Committee of Advisorson Science and Technology, 1997).
No single approach is best for effective teacher professional development (OTA, 1995) and avariety of
approaches should be used in combination at any given time. Some common strategies are developing
technology rich classrooms as demonstration sites, training master teachers who then serve asresourcesto
their colleagues and providing access to technical support staff.



Support Systems

Support systems should primarily address the major barriers to technology integration mentioned
above. Unless a systemic approach to technology integration is adopted individual teacher training
initiatives are likely to be ineffective. Providing time for experimenting with new technologies, and the
support and incentives for doing so, are some of the most effective strategies. The report prepared by
University of Illinois (1999) emphasizesthe need for recognizing faculty intellectual property rights as the
best way of assuring high quality of online teaching.

Implicationsfor Teacher Professional Development and Support

The literature review, the interviews with the teachers, and the conversations with the technology
coordinators have demonstrated that in order for technology integration to take place a comprehensive and
systemic approach is necessary. A number of practical suggestions for implementing teacher training and
support for web-based and web-supplemented teaching follow. The suggestions are presented in three
broad categories. setting the stage, training strategies and support systems for sustaining change.

Setting the Stage

Set aClear Vision

Have aclear vision of what your priorities are at the school or district level. Then examine waysin
which technology can help you accomplish those broader goals. .Unless teachers see the link between
improving quality of teaching and learning and use of technologiesin the classroom any technology
integration efforts are motslikely to fail.

Start in Small Steps That Ensure Success

Start in small steps by encouraging teachersto initially put their syllabus and class assignments on
the web, or to create brief online quizzes, or begin using electronic grade books. Then provide them with a
bigger picture of what the next stepsin progression might be.

Evaluate Progress Against Initial Goals

Monitor the progress and measure the success of technology integration based on theinitial goals.
Technology integration is not about the number of computersin each classroom or about the number of
internet connectionsit is about a better quality of teaching and learning.

Involve Faculty in Decision Making

Involvefaculty in formulating the vision and setting prioritiesfor your school as much as possible.
Hiring externa instructional designers and web devel opers may seem to be a quicker and more efficient
short-term solution. Y et, this approach does not empower teachersto try out un-conventional instructional
strategies or to model effective technology use to their students.

Establish External Partnerships

Establish external partnershipswith local universities and businesses for additional expertise and
support. For example, graduate students from universities can provide instructional design expertiseto
teachers for course development. Businesses can | et teachers attend their training events or provide
volunteers to coach teachers on technology skills.

Allocate Adequate Resources for Professional Devel opment

US Office of Technology Assessment recommends that at |east 30% of technology funds be spent
on training. Provide teachers with release time for jump-starting new web-based courses, or stipends for
attending training workshops. Compensate teachers instructing their colleagues on technology skills for
planning time and training that they provide after school hours.

Provide a Common Set of Course Development and Delivery Tools

Consider adopting acommonly used courseware package such as Web CT, Courselnfo or others
for the entire school or district. Providetraining and technical support for the users. A common courseware

3C



package provides students with the same interface for all the courses offered and they are not distracted
from core learning tasks having to master avariety of applications. A common set of tools requires fewer
resources for training, support and management of web-based instruction.

Provide Adequate Infrastructure and Technical Support

Ensure that teachers have access to the necessary hardware and software tools for developing and
i mplementing web-based and web-supplemented instruction. One of the models that has proven itself
successful has been providing the teacher with alaptop and equipping the classroom with a minimum of
five workstations with internet connection. In addition, in order for web-based and web-supplemented
instruction to be successful students also need to have access to computers and internet outside the regular
school hours. A high-speed server for hosting web-based course material sisal so an absol ute necessity once
web —supplemented and web-based instruction becomes more widely spread at the school.

Training Approaches

Pick Your Trainees Carefully
Web-based instruction requires considerable investment in training and daily coaching. Select

your trainees carefully, especially at theinitial stages of adopting web-based instruction at your school. For
the traineesto be successful and to serve asrole modelsfor their colleagues they should meet anumber of
criteria. The trainees should be:
- Openr-minded and willing to continually learn new technol ogies and teaching approaches;

Experienced teachers who are familiar with arange of teaching strategiesin face to face situations so

that they have apool of ideasto pull from for web-based instruction;

Familiar with the course content to be delivered entirely or partially over the web;

Comfortable with technology;

Capable of collaborating with others;

Willing to share their experiences and expertise with their colleagues.

Use aVariety of Training Approaches

Provide awide selection of training opportunities to satisfy the varied training needs of the
teachers. Those already familiar with technology will need only additional encouragement and ideas for
classroom applications of technology that can be provided over the web. Novice learners will need very
specific initial training aiming at teaching very specific technology skills and their applications for the
classroom and ample opportunities to practice these skills.

Provide Follow-up Support

Avoid stand-alone training events whenever possible. Instead, offer a series of training events
enabling teachers to come back with questions and to try out the newly learned skillsin practice. Provide
follow-up support at the school or district level by making the trainer accessible at least afew timesa
month or by encouraging the participants to form local support groups.

Focus on Classroom Application of Technologies

Focus al training on the classroom applications of technology rather than mastering specific
software programs. Emphasis on the application of internet or software programsin the classroom will
provide context for the training and will help teachers apply the newly learned skillsin practice.

Provide Plenty of Real-Life Examples

Provide teachers with arange of real -life examples and case studies of successful technology
integration initiatives. Whenever possible, the examples should offer solutions to the challenges and
concerns that teachers face in the classroom on a daily basis, such aslack of student motivation, varied
ability and interest levels of a diverse student population, lack of time to provide immediate feedback on
student assignments and others.
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Model Technology Use

Model technology use during training by choosing the most appropriate delivery medium. If you
are training teachers on web-based teaching then at least part of the training should be delivered over the
world wide web.

Provide First Hand Experiences With Technologies

Best of all if teachers have the opportunity to participate in web-based training themselvesin order
to step into the students' shoes. If that is not possible provide as much hands-on experiences with web-
based and web-supplemented instruction during your training as possible.

Just in Time Training Works Best

Timing of the training isimportant. Target the training primarily at those who will need to deliver
web-supplemented or web-based teaching in the very near future. Best of all, design the training around the
actual course projects that the teachers will be implementing to ensure direct application of the newly
learned skillsin practice.

Allow for Plenty of Time

Learning takes time and opportunitiesfor trial and error. Allow traineestimeto try out smaller
assignments and be successful before launching into larger semester-long course design proj ects. Research
shows that on average it takes around threeto five years for teachers to become comfortable with
technology.

Do Not Have the Same Expectations for Everyone

Do not expect every faculty member to integrate technology into his or her teaching to the same
extent. Each teacher has his or her own set of values and instructional approachesto make him or her most
effectivein the classroom. Web-based instruction requires amgjor change in one' s teaching and learning
approach and the medium might not suit everyone.

Support Systemsfor Sustaining Change

Provide Ongoing Technical Support for Teachers and Students

Once web-supplemented and web-based courses are offered at arelatively large scale at the school
or at the district both teachers and students must have access to a technology help desk by phone twenty-
four hours aday. In addition to campus technology coordinators, school librarians or media specialists
could betrained to provide necessary technical support. Librarians could also provideinstructional support
to teachers by locating useful web sites for instruction or coaching students on internet search skills or
online study strategies.

Use Students in Faculty Support Roles

Ask motivated high school studentswith technology skillsto assist faculty in putting their courses
on the web. Students could undertake these tasks as independent study projects or as part of their school to
work experiences.

Provide Opportunities for Sharing of Ideas and Information

Set up acurriculum and technology resource center at the district level where teachers could
access to additional computers, software and information and advice regarding web-based instruction. Set
up and maintain a support web site for teachers where they could access online tutorial's, share lesson plans
and plan collaborative course projects.

Consider Adequate Recognition and Rewards

Recognize teachers who excel in web-based and web-supplemented teaching as instructional
innovators. Recognition in front of peersisone of the most effective meansfor rewarding an accomplished
teacher.



Develop and Implement a Clear Intellectual Property Rights Policy

Develop and implement aclear intellectual property rights policy at the school or district level.
Teachers should never feel that by developing online courses they will some day lose their jobs or that
someone else will teach their courses. Before devel oping new online materials an agreement should be
signed between the author and the school or the district asto who will own the materialsonceit is
published online and how the materials will be used. The developer should always be asked for permission
when his or her materials are to be used for other courses.
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The Study

The site for this study was the west suburban Chicago metropolitan area. The school district wasa
unit district providing classes for studentsin grades K-12. There were 14 schoolsin thedistrict with anew
elementary school and new high school under construction at the time of this study. The high school, where
this research actually took place, had an enrollment of approximately 3200 freshman to senior students.

For this study, 28 participants were interviewed. Of these participants, 13 were teachers, 11were
students, and 4 were adult support personnel, which included alibrary/media specialist, an assistant
principal, alibrary assistant, and a computer technician. Survey datawere also collected from 40 teachers
who had access to the media distribution system. Teachers reported on how often they used the system,
what devices they used, and responded to evaluative statements on using the system.

The transcripts of the interviews were imported into a qualitative data analysis computer program.
Intervi ews were then coded into 18 categories for retrieval and analysis. The information that emerged

from the interviews and survey was divided into two areas, (a) the positive impact on the classroom and (b)
the areas of concern that participants had about using the system.

Positive Impact
Based on the survey and interview data, the following summarizes what students and staff
reported:

1. Classesdidn’t haveto worry about sending and receiving carts of audio-visua egquipment to and
from classrooms. The ability to access the media distribution system was immediate.

2. Thesystem was easy to use from a staff and a student perspective.

3. Classtimewasinterrupted less by scrolling the daily announcements over the system rather than
someone reading announcements over the PA system.

4. It adlowed classinstruction to be more spontaneous. The “teachable moment” didn’t have to get
away, the class now had immediate access to avariety of multimediatools.

5. Teaching styles became more hands-off while student participation styles became more hands-on.
6. CableTV alowed classesto view world events and late breaking news as it was happening.

7. Themediadistribution system hel ped address the learning styles of visual learners. Teacherswere
ableto present material in avariety of ways.

8. A classroom with amedia distribution system was more efficient than atraditional classroom.
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9. Classeswere morejudiciousin their use of video. Studentswere more likely to view snippets of
video when they had access to a media distribution system.

10. The ability to network classrooms, to view mediain multiple classrooms at the same time, was
beneficial.

11. Teachersreported the positive effects for students using the system that included the following:

Students found it easier to present electronically. Students were able to move from
posterboard speeches/presentations to multimedia presentations.

Using the system placed the attention of the class on the information and not the student.
Using the system allowed studentsto follow their interestsin preparing for presentations.

Survey statements number 1 and 16 related to the overall impact on the classroom environment.
In statement one, 23 participants (72%) agreed that they were very happy with the media distribution
system and its capabilities. And in statement number 16, 24 participants (77%) said that the overall impact
of the system on the classroom environment had been positive.

Finally, the teachers' comments say much about using a media distribution system. For example,
teacher number nine stated that “it has changed teaching and learning in our class.” Teacher number two
voiced, “It makes you a better teacher, it makes your class abetter classroom.” And, teacher number seven
Stated:

Tomel guessit'skind of acontinual development. It's evolved from the television on a cart
thing, to this. What the next step is, I'm not sure. But the point isthat thisis a definite
improvement over where we were.

Areasof Concern
Based on the survey and interview data, the following summarizes what students and staff
reported:

1. Having to give up the control of loading the videotapesinto the VCR was an issue expressed by both
teachers and students. Participants did not like the fact that the VCR was not in the classroom and they
gave up this control to the people in the Resource Center.

2. Teacherssaid that the 27-inch monitor size wastoo small. No student reported having a problem
with the monitor size.

3. Sixty-two percent of the teachers surveyed said they don’t really need al of the bells and whistles
included in amedia distribution system. They just need aTV/VCR in their room and it would
take care of most of their media needs.

4. Therewas astrong perception that the media distribution system isjust for showing videotapes.
Comments like, “Wouldn't it be cheaper to have TVsand VCRsin each classroom?’ reaffirms
this perception.

5. Only 12 teachers (41%) thought the inservice training they had received on the media distribution
system was appropriate for them to use the system.

6. Teacherswereinterested in additional training, 19 teachers (59%) reported they wereinterested in
more inservice training on the media distribution system.

7. Thereare someissuesin running and maintaining a media distribution system including:
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Sensors can come loose.

Thereis no battery indicator in the remote to know when they need replacing.
Human error in scheduling or loading the system.

CCM box at the top of the monitor can be disconnected.

Students “play” with the buttons on the front of the TV.

8. Thewireless keyboard used to access the computer at the head end was very cumbersome to use.
9. Thereisacost of maintaining the media distribution system when the school personnel are unable
to fix hardware or software problems. An outside company needsto comein to completerepairs.
When Buying

Based on the results of this study, there are several important points that a school should consider

before purchasing a media distribution system. These would include the following:

Plan to have acomputer connected to each classroom monitor. A mediadistribution systemisa
presentation system for both students and teachers. A computer will enhance the potential of the
system by: (a) giving the teacher the ability to schedule mediafrom the classroom and (b) the ability to
show computer imagesto the class. Purchase the computer withaTV card. Thiswill alow the user to
connect to the TV with just an RCA cable.

1.

Purchase the largest monitor that is practical for the budget. At the site that this study was
conducted, 27-inch monitors were installed. Some of the teachers thought that this size did not
provide adequate viewing for the entire room. A larger monitor will provide alarger viewing area
for the classroom. A school should also have the option of connecting an LCD projector to the
system. An LCD projection system in the classroom will allow for asignificantly larger viewing
area.

Consider the monitors that accept acomputer signal. Traditionally, to show acomputer image on
aTV screen, ascan converter was needed to convert the computer signal to asignal that the TV
monitor could “understand” or show. Some monitorswill accept the computer signal and provide
much better resolution when showing computer images. Students and teachers will appreciate the
better resolution.

Purchase monitors without buttons on the front of it. Or, some monitors let the user internally
disable the buttons. Thiswill be less of adistraction for students who want to explore what each
button does.

One of the negativesthat came out in the study was that teachers did not like the idea of giving up
control of the videotapes to the personnel operating the system. A school could consider
providing VCRs with some of the monitors, especialy if ateacher uses many videotapes during a
specific class. The price of VCRs have come down to a point that would make thisidea more
possible.

Inservicing the teachersis akey to the successful operation of the media distribution system.
Although the system is easy to use, the more that teachers know of how to use the system, the
greater the potential for teaching and learning. Plan on initial training and also follow-up training
once the teachers have acclimated to the system.

Written Survey Data

Thefollowing are the teacher responses from the anonymous survey.

This study can be viewed on the World Wide Web at: http://www.inil.com/users/bobmm/dissuse.htm




Media Devices Used

Daily Weekly Monthly Never Total Responses
CDI Player-Encyclopedia of 0% 0 0% 4 13% 28| 88% 32
CDI Player- Audio CD's 0 0% 0 0% 5 16% 27| 84% 32
AM/FM Tuner 0 0% 3] % 2l 6% 27| 84% 32
VCR 2l % 14| 44% 16| 50% 0| 0% 32
Laser Disc Player of 0% 1] 3% 4 13% 27| 84% 32
Still Video Floppy Player of 0% 2| 6% 7| 22% 23| 72% 32
Computer to Monitor 0 0% 1 3% 5[ 16% 26| 81% 32

Cable Channels

Daily Weekly Monthly Never Total Responses
History Channel 1| 3% 0 0% 0| 0% 31| 97% 32
CBS 1l 3% 0 0% 4] 13% 27| 84% 32
NBC 1l 3% 0 0% 5/ 16% 26| 81% 32
WTTW 0| 0% 0 0% 6| 19% 26| 81% 32
WCIU 1l 3% 0 0% 1| 3% 30| 94% 32
CNN 0| 0% 2l 6% 9| 28% 21| 66% 32
Weather Channel 0 0% 1 3% 6] 19% 25 78% 32
Arts & Entertainment 1l 3% i 3% 1| 3% 29| 91% 32
CNN Headline News 1l 3% i 3% 6| 19% 24| 75% 32
Discovery Channel 1 3% 0 0% 3 9% 28| 88% 32

Survey Statement Responses

SA&A No Opinion D & SD Total Responses
1) Very happy w/capabilities 23| 72% 4 13% 5| 16% 32
2) Inservice appropriate 12| 41% 7| 24% 10 34% 29
3) Rather teach in an MDS room 22| 69% 8| 25% 2| 6% 32
4) 27-inch monitor is large enough 16| 52% 1 3% 14 45% 31
5) Would like more inservice 19 59% 6| 19% 7| 22% 32
6) Import. use engage learning 26| 87% 4 13% o 0% 30
7) MDS helps engage students 22| 69% 9| 28% 1 3% 32
8) More efficient w/MDS classroom 19 59% 9| 28% 4 13% 32
9) Prefer just TV/VCR 9 28% 11 34% 12| 38% 32
10) MDS provides rich media environ 21| 68% 10] 32% o 0% 31
11) Believe in rich M/environ 28| 88% 3 9% 1 3% 32
12) Prefer traditional classroom 4 13% 9 29% 18| 58% 31
13) Efficient w/lessons using media 14| 44% 9| 28% 9 28% 32
14) Use more media 13 41% 8| 25% 11| 34% 32
15) 21st Century classroom 24| 75% 6| 19% 2l 6% 32
16) Overall impact positive 24| T7% 6| 19% 1 3% 31
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DESIGN, DEVELOPMENT AND EVALUATION OF A VIRTUAL HISTOLOGY COURSE

Regina Schoenfeld- Tache
Sherry McConnell
Colorado Sate University

Abstract

This paper describes the design and devel opment of a distance-delivered, upper-level science
course, and the results of a study conducted to determine its effectiveness relative to the on-
campus sectionof the same cour se. This cour se takes advantage of the unique characteristics of
the Internet by using it to transmit visual information and allow for asynchronous and
synchronousinteractions. The assessment conducted focused on content mastery and the effect of
computer -mediated communication on type and depth of questions. No significant differencesin
academic achievement wer e observed between the two groups. However, the rate at which
studentsand faculty interacted was much greater in the online sessions (chat and review), and a
greater percentage of higher order questions were asked in the online sessions.

I ntroduction

WebCT Inc. recently recognized online Histology as an exemplary course due to its academic
rigor and content robustness. This paper will briefly outline the design and devel opment processesinvolved
in creating the course and subsequently focus discussion on the results of a study comparing virtual
histology to atraditional (on-campus) section of the same course taught simultaneously by the same
instructor.

Cour se Design and Development

A needs analysis to determine the feasibility and value of offering an upper level science course
viathe Internet was conducted by one of the authors (SMC). She discovered aneed for upper division
science courses offered in an asynchronous format in order to meet the needs of students, mainly those of
non-traditional ages and backgrounds, pursuing pre-health majors. Scheduling conflicts madeit particularly
difficult for students with family and work responsibilitiesto attend traditional on-campus science lectures
and laboratories. Having taught Histology, a study of tissues, for many yearsin the on-campus
environment, she was able to recognize its potential for conversion to online delivery. Given the nature of
the subject, the course isimage-intensive, making it idea for Internet delivery. WebCT was selected asthe
delivery system because of its ability to offer controlled access and rapid downloading of images viaits
CDROM tool. The goa wasto create an online course that would preserve the same objectives as the on-
campus course while harnessing the unique properties of the delivery system to allow for other types of
instructional activities. The resulting course emphasi zes the concepts of histology rather than the
development of psychomotor skillsrelative to physical manipulation of a microscope.

Although at the time of the study all required components (including examinations) were offered
asynchronously (participationin chat sessionswasoptional), initscurrent form, the online histology course
offersasynchronous|ecturesand laboratories and synchronous examinations and online discussions (chats).
An expanded syllabus (a combination of a calendar, traditional syllabus and learning objectives) guides
students and permits self-pacing. L ectures are designed to simulatereal lecturesinstead of being amodified
textbook. Clinical examples and everyday analogies emphasizing content applications are frequently
inserted in the lectures. Students are guided by objectives and atext reading assignment for each lecture. At
the end of each lecture, a humorous side of the instructor leads students to the formative quizzes
(“bonehead quizzes’), which provide them withinstant feedback about their level of learning. These
quizzes are not graded because they are designed to scaffold metacognitive skill development and add some
humor to the lectures. Each week at a scheduled time, the students are invited to participate in an online
discussion of current course topics. Chat sessions are well received by the students. The instructor leads



these sessions with questions about content. In addition, students are called upon to ask each other specific
guestions about the material. The result is the creation of a sense of community (there are often humorous
asides and social interactions), where members support each other and value individual contributionsto a
group learning environment. During these sessions, students are confirming their level of knowledge and
gaining insights about “ how the instructor asks questions.” On their own, students have started setting up
additional online discussions each week.

Online Histology addresses a variety of learning outcomes, ranging from simple declarative
knowledge to the development of higher-order cognitive skills, such as scientific problem solving. The
manner in which the characteristics of the Internet were harnessed to address each type of outcome:

Content knowledge: The distance class was a section of the traditional course. For the sections taught
by SMC, both the online and on-campus courses covered the same material, had the same objectives,
and had the same examination questions. The only difference between the online and face-to-face
sections was the manner in which the material was presented. While most of the face-to-face
instruction took the form of adidactic lecture, the bulk of online instruction was presented through
visually stimulating web pages containing practical examplesthat allowed the learnersto control the
pace of instruction.

Problem solving skills: Online science courses have been criticized for lack of laboratory experiences
(Carr, 2000). In the online histology course, this problem has been overcome by the creation of an
interactive online | aboratory that provides an experience very similar to that of an on-campus histology
laboratory. Using the Internet, a series of images captured at various powers of the microscope are
seguenced and linked together to simulate the views from amicroscope at different powers. The only
difference between the online traditional laboratoriesisthat students are not physically manipulating a
glass slide and focusing amicroscope in the online version of the course. Since these psychomotor
outcomes may be of val ue to students pursuing careers in histology/pathology, an on-campuslab is
offered as a supplement. However, the lack of psychomotor learning is more than compensated for by
the increased amount of questions discussed in class and the greater depth of thought (and interaction
with the content) demonstrated by students in the online class.

Metacognitive skills: Learning science at adistance requires studentsto acquire higher order cognitive
skills and metacognitive skills, such as reflective analysis, independent thought, time management and
self-motivation. Frequent e-mail and online chat interactions with the instructor provide support for
students while encouraging them to take responsibility for their own learning.

As part of the development process for this course, differences and similarities of online and or-
campus environments were considered. There was a conscious attempt to create an inviting but challenging
online environment that would parallel the academic rigor expectations of the traditional course. Almost
5,000 images were collected and inserted into the course in order to fully present the content in an
interactive environment. Administrative and colleague resistance was encountered throughout the
development process. Concerns of academic rigor, “seat time,” appropriate generation of official credits,
and how to assess faculty teaching in this medium for purposes of promotion and tenure were and still are
encountered frequently in the development and implementation of this course. Finally, the instructor has
aways enjoyed interacting with studentsin her on-campus courses, and was concerned the opportunities
for thistype of contact might be diminished with the online course. Theinstructor was able to confirm that
instructor-student interactions occurred with at least as much frequency in online environments asin the
on-campus settings.

Course Evaluation

Recent trends (International Data Corporation, 2000) in distance education make it necessary to
explore the effects of online delivery on students' academic and personal growth. Since an ever-increasing
number of courses are being offered at a distanceit isimportant to investigate the quantitative and
qualitative effects of an online delivery medium on student outcomes.

The Histology course gave us a unique opportunity to extend the current research on distance
education into the realm of advanced science courses— atopic of great concerninthe current literature. We
were able to investigate the effectiveness of the Internet as atool to teach science at adistance, aswell as
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how the medium affected interaction among participants (students and faculty) thanks to the availability of
parallel course sections taught by the same instructor.

Study Design

The research questions addressed in the study were:

Isonline delivery as effective as face-to-face instruction for science classes? Specifically, was there
any difference in academic outcomes between the sections?

How does computer-mediated communication affect interactionsin an upper-level science class?
Specifically, does it affect the number or type (depth) of questions asked?

If there are any differencesin interactions, how do these changes affect |earning outcomes?

Participantsin this study were students enrolled in either the on-campus or distance section of
Histology at Colorado State University. Forty-four students volunteered to take part in the study. Of these
students, 33 were enrolled in the on-campus section and 11 took part in the online section. Student
participation was observed in three settings: face-to-face lecture (traditional instruction), online class
(instructor-led synchronous discussion) and online review (student initiated study session, without
instructor’s presence).

In order to answer the af orementioned research questions, students in both sections were asked to
complete a diagnostic quiz. This quiz provided a baseline measurement of al students' prior knowledge.
The academic performance of studentsin the on-campus section was measured by their performance on
relevant sections of alecture exam (materia taught by the participating faculty member). In-class
interactions (questions asked) for this group were recorded by direct observation. Studentsin the online
section allowed the researchers to access their exam results electronically. The conferencing software
automatically recorded online interactions during chat sessions. In addition, students in the online section
completed a course survey addressing their perceptions of this type of instruction.

Results

There was no statistically significant difference (0=0.05) between the experimental and control
groups on either the pre- or post-test. However, the amount of interactions (questions asked) varied greatly
by setting. During face-to-face lecture sessions, an average of 18 interactions took place per hour. Online
class sessions averaged 51 interactions per hour, and online review sessions had an average of 54
interactions per hour. Students assumed a more active role in the online sessions than they did during the
face-to-face lectures, despite being specifically asked to participate in the lecture sessions. Students
initiated 41% of questionsduring online classes, but only 34% during face-to-face lectures. When the topic
of these questions was examined, it was determined that the questions asked during lecture sessions were
amost exclusively focused on content topics (87%), and no social questions were observed in this setting.
A student spontaneously assumed the role of facilitator during the review sessions, whichled to a
comparable amount of management interactions in both online settings (27 — 28%). The main difference
between online class and review sessions was the shift of 10% of the interactions from content topics
during class sessionsto social interactions during the review sessions. An average of 66% of interactions
were dedicated to content topics during the online class sessions, but only 56% during online review
sessions. A more in-depth examination of the content interactions revealed that a substantial amount of
interactions (60%) asked during lecture sessions were of alow cognitive level (levels 1 and 2 of Bloom's
Taxonomy — knowledge and comprehension). Both the instructor and students asked a larger proportion of
high-level questions (levels 5 and 6 — synthesis and evaluation) during the online class sessions than they
did during the face-to-face lecture sessions. The vast mgjority of interactionsin review sessionswere at the
lower levels of Bloom's Taxonomy

Conclusions

The instructor was able to overcome obstacles common to faculty-devel opment of online courses by
persistence and creativity. Her experiences can serve as an example of how faculty can develop exemplary
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online courses regardless of level of computer skills. Ongoing feedback from students, and instructional
design staff have resulted in ongoing modifications to best suit the needs of the students and the medium.

It isinteresting to note that even though the instructor’ s presence had only aminor effect on the
number and topic of interactionsin each setting, her presence did cause amajor shift in the level of thought
reflected in the questions asked in each setting. Although the online review sessions had a higher frequency
of interactions, these interactions consisted primarily of low-level questions which could be answered
rapidly, both in terms of the amount of time required to think about the content and formulate aresponse as
well asinthetime required to physically type an answer.

The “anonymity” afforded by computer-mediated communication encouraged more in-depth
thought and processing in student answers during the chat sessions. Students were more likely to
participate, had more timeto reflect and ask thoughtful questions compared to the lecture settings.

The main conclusion of this study wasthat it is possible to teach upper level science courses
without sacrificing academic rigor. When face-to-face and online sections of the same course were
compared, academic outcomes were the same, but the online classes demonstrated a deeper engagement
with the content, and had a qualitatively different experience.
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RookI1E CAMP:
AN INTRODUCTORY UNIT FOR WEB-SUPPLEMENTED |INSTRUCTION
AT THE HIGH SCHOOL LEVEL
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Wilhelmina Savenye
Arizona Sate University

Abstract

Ease of useiscritical to promoting successin computer-assisted instruction. The Rookie Camp unitis
aimed at preparing high-school students for the WebCT working environment and provides

explanation on how to be successful using WebCT. The unit was developed to introduce high-school

studentsto the use of theicons and related cour se management toolson the " default" WebCT course
homepage. Thispaper includesdescriptions of the design, devel opment and for mative eval uation of the
Rookie Camp unit. Implicationsfor the future are based on the outcomes of the formative evaluation as
well asfindingsfromtheliteraturereview focusing on student support in computer - andweb-asssted
instruction.

I ntroduction and Project Background

Improving student success while reducing instructional costs can be a tremendous challenge for
many higher-education institutions. It isinteresting to note, however, that many high schools across the
country arefacing asimilar challenge.

At one high school in the southwest, two staff members at the school teamed up to search for
solutions to meet thisaswell as other academic challenges. Over asix-year period, they explored many
scenarios, reviewed the literature, and participated in model projects. As aresult of their efforts, they
concluded that the use of technology in the classroom could possibly provide some solutions.

With the recent passing of abond issue by the votersin the school district, funding for necessary
capital equipment was secured. Among other things, the bond issue provided for instdlation of ahigh-
bandwidth, high-speed infrastructure with access to the Internet during the 1998-99 school year. With the
foundation in place, the challenge was on how to successfully utilize this system to meet the high schools
academic goals.

The team devel oped aproposal outlining waysto increase student success rates and decrease costs
by using technology in the classroom. Some of the solutions proposed included providing web-
supplemented additional learning activities and opportunities for studentsidentified as “turnaround
students’, those students that are at risk of failing required courses. Other solutions offered opportunities
for advanced students to take college level courseswhilein high school. Finaly, web-based instruction
could help those students who may not be able to be on campus for health, disciplinary, or other reasons.

Sinceit was unrealistic to expect teachers to become web devel opers immediately, the first
project initiated was the devel opment of aweb-supplemented, rather than fully web-based, Freshman
English class. The decision to begin with aweb-supplemented course would allow for materials to be
developed gradually, tested, evaluated, and revised (Dwyer & Boyle, 1999). Development of the course
materials began in the spring of 1999 and the materials are being used at the present time.

Effortsto Expand the Use of Web-Supplemented Activities

The high school chose WebCT to be the courseware used for web-supplemented instruction. Inan
effort to increase the use of technology in the classroom, members of an Arizona State University graduate
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class, Advanced Instructional Development, were brought in to assist. During the semester, we spent time
at the high school speaking with the school administrators, media director, teachersand students. Based on
our meetings, we outlined several projects that would be of value.

Focuson the L earner

Introducing and actually being successful in implementation of web-based coursesis an arduous
task. Many obstacles can present themselves quickly at the mention of utilizing the web as atool for
instruction. The difficulties may lie not only in gaining agreement with administration and faculty, but
concern has to be given to the students who will be trying to increase their learning in this new
environment.

Though it is probably true that many high-school students have some computer experience,
relatively few have had exposure to using the web as part of their classroom instruction. In order to insure
success, the learners need to be ready to work with this new tool. Learner readinessinvolves gaining
competenciesin using navigation tools and becoming familiar with the learning environment (Twigg, 1999;
Winiecki, 1999).

In order to ease the transition to web-supplemented courses and promote success, the Rookie
Camp unit was developed. This unit will become a“default tool” to be included in all WebCT courses at
this high school. Rookie Camp will be the first unit the high-school studentsin web-supplemented courses
will go through.

Description of the Rookie Camp Unit

Thisunit is centered on aschool or "Camp" environment, including graphics of students taking
notes and a cheerleader |eading the Rookie Camp Cheer. The unit is designed to make learning both
effective and enjoyabl e.

Rookie Camp is aself-instructional unit in WebCT. Directions are provided to the student
throughout the unit, along with reminders of the goals of the unit. The student is also provided a Rookie
Camp Reminder Card. The Rookie Camp Reminder Card is asingle sheet with a graphic of each of the
nine "default"” WebCT course homepage icons. The student is encouraged to write notes next to each icon
on the Reminder Card as he/she is working through the unit.

Rookie Camp Instructional Flow

The unit begins with a screen displaying the Rookie Camp title and asking the student to click on
the "Course Materials" icon to enter Rookie Camp. (Figure 1) After doing this, the student is provided
another screen with directionsto click on the "Course Content™ icon to begin using the Rookie Camp unit.
Thisis the same manner in which the student will access all of their other coursesin WebCT.

Please click your mouse on the "Course Materials" icon to enter Rookie Camp

Course Materials

e Wieb C

Figure 1. Rookie Camp Introduction



The student isthen presented aWel come screen with a description of Rookie Camp unit, followed
by a screen, which shows alist of Rookie Camp Activities. The activities are an overview of the areas they
will be working through in the unit. The student is then provided the actual learning objectives of the unit;
after completing the Rookie Camp unit they will be able to provide the name of each of the nine "default”
WebCT course homepage icons, and describe the tools the icons represent.

Since the student is not familiar with WebCT, WebCT and the "default" course homepage are
explained. Next, the student isintroduced to the Rookie Camp cheer: M cClintock Chargers Can Sure
Learn Cool Stuff As Required. Thefirst letters of each word in the cheer represents the name of one of the
nine WebCT icons. The student will be reminded of the cheer later in the program and told to use it asa
learning tool, asit isamnemonic device.

The student is then presented nine screens, each with agraphic of one of the icons and a detailed
description of the uses of theicon. The descriptions provide information on how the student will use the
tools represented by theicon for various course management functions. This section focuses on the actual
learning objectives. A sample of anicon screen isshownin Figure 2.

Calendar Icon

ey The Calendar icon represents tools that provide a quick
@ and easy way for you to find out about important dates in
YOour course.

You will use this set of tools to find out when assignments
are due, or when a test is scheduled.

The calendar tools will help keep you organized and on
track.

Figure 2. Samplelcon Screen

After working through the Rookie Camp sections concentrating on the names and tools
represented by each of the nine WebCT icons, the student is then directed to work through the practice
section of the unit. The student is again reminded that he/sheis responsible for knowing the name of each
icon and thetoolseach icon represents. The practice section consists of 18 multiple-choice type questions.
For al of the questions, a graphic of one of the nineiconsis shown. In nine questions, the student is asked
to select the name of theicon from the responses provided, and in nine more questions the student is asked
to select the tool s represented by the icon from the responses provided.

When student has completed the practice section, he/sheistold that the Rookie Camp Cheer can
help in remembering the names of theicon. The student is then asked to come up with their own strategy
for remembering the tools theicon represents. Thisisthe review section of the unit. (Inthefinal version
of the unit, the student may be reminded that he/she can go back through the unit to review any of theicons
they may have had difficulty learning. The student can go back to any section by clicking on the "pg back™
button or by clicking on the hyperlink of the section displayed on the left side of the WebCT screen. This
information is not provided in the prototype unit. Dueto time constraints in the formative eva uation or
try-out process, it was best for students to work through the unit in alinear fashion.)
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The unitisthen concluded. The student isthen directed to complete the unit quiz and attitude
survey. For purposes of the formative evaluation, a paper-based quiz was used. In order to program aquiz
inthe WebCT format, it is necessary to "attach” the quiz to information in a student database. This
information was not available during the development of the unit.

Formative Evaluation of the Unit

Procedure

During the Spring 2000 semester, aformative evaluation of the Rookie Camp unit took place at
the high school. The formative evaluation consisted of having students work through the entire unit and
complete the unit assessment and attitude survey. Thetry-out was conducted in a Freshman English
class. The teacher was beginning to develop activitiesin WebCT for her class, so wasvery interested in
conducting the try-out with her students. The classroom was equipped with six computers with Internet
access, so the teacher selected six studentsto participate in the tryout. Of the six students, three were
considered "high-achievers' and three were considered "low-achievers'. All students were ninth
graders.

When | arrived at the classroom | accessed the Rookie Camp unit from each of the six computers.
There were three computers on one side of the room and three on the other side of the room. The teacher
was conducting class while | was readying the computers. Once the computers were ready, each of the
students sat down at a computer. | gave them each a Rookie Camp User Guide and Rookie Camp
Reminder Card. They were asked to read the User Guide and begin working. The Rookie Camp User
Guide stated that Rookie Camp is aunit of instruction focusing on the nine "default” WebCT course
homepage icons. In Rookie Camp they would be introduced to the names of each icon and the tools each
icon represents. Since the unit covers alot of material, it was suggested they take notes on the Rookie
Camp Reminder Card. They wereto work through the unit in its entirety making sure to read each screen
carefully.

Unit Assessment Results

The unit assessment was a paper-based instrument, as indicated earlier. There were nine sections
with each section showing a graphic of one of the nine WebCT homepage icons. In the space next to the
icon, the students were directed to writein the name of theicon, and describe the toolstheicon represents.

Overadl, students did well on the assessment. For all nineicons, al six students were ableto
provide the correct names of theicons, thefirst learning goal. Describing the toolstheicon representswas
dlightly more challenging. The student's scores for this learning goal averaged 67% correct. In fact, one
student did not provide a description for any of the tools of the nineicons; it is not clear if they did not
understand the directions, did not remember any tool descriptions, or ran out of time- the change of class
bell rang while some students were still completing the assessment.

Attitude Survey Results

The attitude survey consisted of 10 4-item Likert type statements, and two opern-ended questions.
Summary of the Likert statements indicated that all six students agreed that the unit directions were clear,
the unit was about the right length, they enjoyed the unit and would recommend it to their classmates.

Thefirst open-ended question asked the students what they really liked about the Rookie Camp
unit. Student responses included the directions being clear and the unit being simple and easy to use.

The second open-ended question asked students what would improve the Rookie Camp unit. The
students suggested using more pictures and color. Thisis very interesting since there are pictures and/or
color on all screens. One student indicated that there was too much content, while one student even stated
that the unit was perfect!

In generd, it appears that the students enjoyed working through the unit. For the most part, they
were successful at learning the names of theicons, but still need additional instruction and practicein order
to learn the tools represented by theicons. A revision to the unit should possibly include providing the
student with practice activities using the icons and related management tools to complete various tasks.



Implications for Learner Support

The Rookie Camp unit in WebCT provides students with an introduction to the elements with
which they will be working in aweb-supplemented learning environment. Ease of useiscritical to
promoting success in computer-assisted instruction. 1f the students continually need help in overcoming
obstaclesin the software, they will become frustrated quickly (Heinich, Molenda, Russell, & Smaldino,
1998). Based on these concerns, students using web-based instruction should become familiar with the
navigational requirements of the system being used, as well as suggested study skillsto enhance their
success.

Additional Implications

In addition to becoming familiar with the computer as a new learning tool, student successis also
predicated on the use of successful study skills and learning strategies. Students participating in distance
education courses have stated that improving study skillsisakey element (Visser & Visser, 2000). The
skillsthat students need in order to succeed in all forms of instruction, especially individual instruction,
play an important role in effective learning in computer-assisted instruction. Some of these skillsinclude
planning and organizing for learning, and learning to apply skills devel oped in the classroom or paper-and-
pencil environment to complete computer-assisted instruction (Cates, 1991).
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Abstract

This paper presents strategies and rationales for implementing certain instructional techniquesto
move a class from cohort to community. The context isthe new Distance Master’s program in
Instructional Systems Technology at Indiana University. The authors give suggestions for
instructional and nor+instructional strategies that have students interacting at the levels of
discussion, cooperation and collaboration. Thesestrategiesare cross-indicated with their intended
outcomes, that is, strengthening the feeling of community as defined by a set of characteristics,
which are adapted from Schwier (in press). Suggestions for evaluation techniques are also
presented, as are questions for further research.

I ntroduction

The shift from traditional classroom education to computer-mediated distance learning poses
enormous challenges to instructors and learners. The concept of the classroom where students meet to
interact with other learnersand theinstructor no longer exists. Theinstructor can nolonger “look” around
theroomto seeif studentsare attending to the material, bored or confused. L earnerslack anatural social
outlet to engage with other learnersthusleading to feelings of isolation. Thelearner isnow engaged with
the computer instead of other learners. Thebig question for our project is* How dowestructure the course
design so learners have mechanisms to connect with each other and form community.” How do we
overcome the characteristics of the medium so that learners feel connected to the instructor and other
learners?

Theliterature on effective teaching and learning promotes several “big ideas’ that we used as
foundationsfor our recommendations. These includeVygotsky’ s(1978) social development theory andthe
Seven Principlesfor Good Practicein Undergraduate Education (Chickering & Gamson, 1987). Vygotsky’'s
social development theory statesthat social interactionisvital to cognitive development; all higher-order
functions originate astherel ationshipsamong individual s. To scaffold learning wemust requirelearnersto
interact with the content, the teacher and each other. Our strategies focus on promoting communication,
social interaction and participation. Many of the principles, theories and strategi eswe encountered reflect
the Seven Principles of Good Practicein Undergraduate education (Chickering & Gamson, 1987). At their
core, each of the seven principles focuses on interaction. In 1996, Moore and K earsley described three
types of interactions that are necessary in distance education: learner to learner, leaner to content and
learner to instructor. We would argue that these three types of interaction are necessary in education
regardless of where or how it takes place.
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Characteristics of Community

Thereismuch discussion of learning communities, communities of practices, and virtual or online
(social) communities. Although each type of community hasitsdistinct characteristics and requirements,
there are many thingsthey sharein common. What we are endeavoring to create will be acombination of
all of the aforementioned communities: acommunity of practice (since our cohort will befrom the same
company) that isinvolved in mutual learning online. Because of these special characteristics, somethings
do not apply. For example, thereismuchtalk inthevirtual community literature about attracting members
and defining the community based on common interests. In our case, this cohort isthrown together and
“forced” to form community. Outside members are not encouraged to participate, mainly because the
common interest inthiscaseis“taking the Distance MastersinIST from [UB.” In aterrestrial community
of practice, members might see each other at work, or meet in person once aweek to deal with issuesin
their work lives. Thiswill not exactly be the case for our community; although they will probably have
somework issuesin common, they are not agroup of “teachers” or “nurses” or “ engineers’ whosharevast
amounts of experience and knowledge. Unlike an informal learning community, which spinsitself from
nothing and isbased on avariety of people coming together for informal learning purposesand wherethe
direction of both thelearning and the community ismalleable, our |earning community will exist within
strict parameters of this coursework. Obviously, memberswill be encouraged to bring other experiences
and knowledgeto bear on their coursework, but at the end of the day, thelearning inquestionwill bemuch
more restricted than an informal |earning community.

Selznik (1996) identifies seven elements of community: history, identity, mutuality, plurality,
autonomy, participation, and integration. With respect to virtual learning communities, Schwier (in press)
adds: an orientation to the future, technology, and | ear ning. Some of these characteristics of community
will be present from the beginning. Others, the cohort will haveto grow into. Wewill describethefeatures
of these 10 characteristics, and discuss how we will use them for our purposes.

Selznik notesthat communitiesare stronger when their members share history and culture, rather
than simply abstract general interests. Unlike an established terrestrial community, the nascent community
forming from the distance education masters program will not have ashared history. Their history, like
their identity, will have to grow and develop through their interactions with each other.
Webelievethat ashared sense of identity will developinthiscohort, and will strengthen their communal
identity. Schwier’ ssuggested strategiesfor fostering identity include team-building exercises, developing
community logos, and public acknowledgement of individual and group accomplishments within the
community. He also notes the importance of articulating the “focus or purpose of the community” and
outlining the requirements and rituals. The structure of the courses allows for frequent and obvious
reiteration of community focus, and events such as orientation can help thegroup defineitsownritualsand
norms.

Thevery fundamental s of alearning community requireinterdependence and reciprocity, what
Selznik terms mutuality. Since our focusison cooperative and collaborativelearning, this mutuality will
develop naturally. Schwier al so recommends asking “leading questions that encourage members of the
community toinvest in concernsheld by other members, and to shareideasand possible solutions” (p. 5).
Thistype of interaction can be encouraged at course-level inthe classforum, and onasocial level inthe
Online Café.

We combined Selznik’ stermshistory, mutuality, and identity into alarger category called group
identity. By combining these three concepts we emphasi ze the fundamental importanceof groupidentity in
fostering community. Although one of our goalsin the next few semestersisto help students begin to
construct ahistory relevant to their community, thisisnot something that can beimposed upon the group
from outside. It hasto grow from the sharing of each individual’s history and the linksthat the learners
form with each other based on their experiences. These links are characterized by interdependence and
reciprocity, in other words mutuality. Group identity results from this history and mutuality, and from
making the budding community history public and available to all, especially newcomers.

Plurality, according to Selznik, results when many different types of interactions amongst
members of a community occur, often rooted by individuals' membership in other communities (work,
neighborhood, church, etc.) that intersect. Wereplaced plurality with social interaction. Given avirtual
community, one that to some extent is externally imposed, the opportunities for plurality are limited
compared to those avail abl e to geographic communities. By providing opportunity for and the expectation
of social interaction among participants, we purport the program will provide the plurality needed.

Autonomy of individual memberswithinthe community, especially within an academic setting, is
important to foster. Wewill encouragethoughtful, personal postingswithintheforum, to avoid group-think
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and “me too, | agree” contributions. Students will receive basic instruction on netiquette and will be
encouraged to continually address evolving group normsto maintain respectful communication andto build
consensus. We useindividual identity in place of autonomy to underscoretheimportanceof both group and
individual identities within avirtual learning environment.

Inthe case of avirtual community, participation, both social and academic, isintegral. Without
active participation in discussions and other class activities, the learner is not part of the community;
indeed, thelearner doesnot even “exist.” Thisisone coredistinction between being apassive member of a
physical community whereyou are seen and your presenceisnoted and registered in themindsof others. In
avirtual community, you must make aconcerted effort to communicate with othersinorder toexist. At the
sametime, allowances must be madefor learnersto shape the participation, both in structure (number/kind
of postings) and in content (managing the discussion of subjects interesting to them).

The future orientation of alearning community can operate at a number of different levels. A
stronger community bond will be formed when a particular cohort goes through a number of courses
together, moving toward their finishing the program and earning adegree. It can be argued that alearning
community can devel op within the constraints of asinglefour-month course, butitismuchmorelikely that
students will form long-lasting academic and social bonds throughout an entire program. Visioning
exercisesand direction of |earning activities (having participants describe how what they learned will help
theminfuturelearning andintheir work) can also give the community afocuson thefuture. In our case,
the community’ s view of the future may be limited to the two or three yearsthey spend in the program.
However, it is possible that they will continue to maintain community ties once they have earned they
degreesand areworking again. It isalso possiblethat membersof the Fall 2000 community would end up
wanting to remain part of the Distance Masterscommunity after they graduate, and would liketo integrate
themsel ves with the new incoming cohorts. This may pose particular problems of negotiation and fit; is
there arole for graduated membersto “return” virtually and engage with students working through the
program?

Schwier notesthat “the natur e of thelear ning can be broadly defined and contextua” (p. 4) butisa
necessary part of avirtual learning community. For our purposes, thelearning involved ismore specific
and structured; the cohort movesthrough aset of core coursestogether, in aparticular order. Our goal isto
foster community among them before they finish the first year, so that although they will go on to take
other courses with other distance learners, they will not only maintain ties with their initial cohort
community, but will also have learned the foundations of virtual community creation and will use these
skillsin other classes. We have changed Schwier’sterm learning to knowledge generation.

According to Schwier, “communitiesare built or dismantled by thosein the communities, not by
the people organizing or managing them” (p. 2). Asthey mature, communitiesdefinetheir own social rules
of conduct and select their own |eaders, assuming owner ship of their governance and norms. Learning
communities, note Pall of f and Pratt (1999), exhibit evidence of socially constructed meaning, willingness
to critically evaluate the work of others, again assuming ownership of their knowledge creation and
sharing.

Integration of all of these elements is necessary for a strong community. Schwier suggests
creating belief statementsand evolving group norms, and adhering to alearner-centered phil osophy that
“supportsindividual expression while building a group identity” (p. 5).

Finally, technology is an important consideration for us: although it is thanks to certain
technologiesthat virtual community-building iseven possible, there are certain limitations put upon the
group because of technology. Although it isthe conduit for discourse, it can also exclude or discourage
people. Toolsthat are complicated, unavail ablefor acertain platform, that are slow and cumbersome can
all render the discussion processlessthanideal, and memberswho do not actively participate essentially
leave the community. Although Schwier recommends using technol ogy compatiblewith older, less costly
equipment to render the community more inclusive, thisis not aconcern for us.

Based on Selznik’s (1996) seven characteristics and Schwier’s (in press) additional three
characteristics of community, we have assembled the af orementioned six key elements of community.
From these elements, we define community as: agroup of people who are brought together to shareand
generate knowledge in a mutually supportive and reciprocal manner. Its characteristics are ownership,
social interaction, group identity, individual identity, participation, and knowledge generation.
Furthermore, integration of all of these elementsis necessary for a strong community.

Having defined some of the particular characteristicsof avirtual community, wewill now turnto some
basic strategies for creating community. Palloff and Pratt (1999) recommend these steps:

Clearly define the purpose of the group



Create a distinctive gathering place for the group
Promote effective leadership from within.
Define norms and a clear code of conduct.
Allow for arange of member roles.

Allow for and facilitate subgroups.

- Allow membersto resolve their own disputes (p. 24)

Inour case, many of these stepsare automatic, but they should still begiven careful consideration. For
example, the general purpose of the community isdefined as“the Fall 2000 cohort for the ST Distance
Mastersprogram.” However, instructors or organi zers may have more specific goalsand purposesfromthe
beginning, and evenif they do not, other purposes may emerge from the community throughout theterm.
Pallof and Pratt (1999), surprisingly, do not put much emphasison the communicative aspect of community
without which avirtual learning community cannot exist.

Wefeel that one of the most important indicators of alearning community isthefirst: when students
communicate not only on an academiclevel but on apersonal level. Working together towardsthe goal s of
the course iswhat they are “ supposed” to be doing. When they begin to talk about their personal lives
(families, hobbies, jobs), their triumphs and trials with being a distance student (scheduling, technical
problems, disagreement with pedagogy), when they seek each other’ s counsel for other areasof their life
(job change, which elective courseto take next, family issues), thisisthe point at which wefeel they are
comfortableasacommunity. Thereisagood chancethat not everyonewill beeveryone el se’ sbest friend.
However, when amajority of the membersfeel they arein asafe enough spaceto “ speak up” about things
in the public forum, rather than in individual e-mail messages, then this is evidence of a successful
community. There may be afew members of the community who do not feel that the Online Caféisan
appropriate place to discuss non-academic subjects, and it isthe role of the mentor and the community
membersto make the Caf € awel coming placefor thistype of discussion. Asinevery type of community,
therewill be some peoplewho opt out of certain discussions, or even out of all “non-official” discussion,
but thisisquitenormal. Therewill probably be smaller communitieswithinthelarger onlineclass, people
who form bonds and discuss the course work and their lives, but not on the general forum. These
differences can appear for a variety of reasons; Eastmond (1995) found divisions on age, gender,
experience, and learning stylelines. However, he also found that the groups often transcended age and
gender, for example, two characteristics that might, in atraditional classroom, be impediments.
Thefinal stepin creation of an online community isto evaluate whether acommunity hasformed, and if
so, inwhat ways has the community aspect contributed to learning. Our project will address methodsfor
performing the first evaluation of whether community has formed.

Definitions
Wewill examinewaysto use certaininstructional strategiestowork to movethe cohort toward a
community. We suggest encouraging interaction at threelevel s discussion, cooperation, and collaboration.

Cohort

The cohort isthe group of students going through the core classesasagroup. They may havean
initial connection, such as acommon employer, but it does not necessarily constitute a strong bond.
Discussion

Discussionisthe basic means of communication in an onlineformat. Students must participatein
discussionto have any sort of presencein the classwhatsoever. Discussion can befocused around readings,
lectures, and any other ideas based on course content or course administration. Discussion can occur
asynchronously in the SSF or viae-mail, or synchronously via chat rooms or telephone.

Cooper ation

Cooperation entails students working in groups or otherwise dividing up tasks. A machine
metaphor can illustrate cooperation in the classroom: different parts of the machine perform different
functions and goals, but work together towards a similar end. For example, students may divide up a
project, but are eventually assigned individual grades for their work. Examples of cooperative tasks
include: dividing up sections of areport to write and doing peer review of each other’swork.
Callaboration

Collaboration isthe most integrated form of group work, and is therefore potentially the most

difficult and the most rewarding. Inthe case of collaboration, the group memberswork toward acommon
goal, one that carries amutual investment. For example, students may each work on every part of the
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report, consulting each other and re-reading each other’ s edits. They areinvested in every part of the
project becausethey will shareacommon grade. Examplesof collaborativetasksinclude group writing and
creating an |D model.
Community

A virtual learning community, asdescribed in theintroduction, isone of the ultimate goals of the
core Courses.
Thethree levels of interactions can be compared by several characteristics, asin the table below.

Discussion Cooperation Collaboration
Learning Informationtransmission | Knowledgetransmission | Knowledge generation
Inquiry Individual inquiry Delegation of tasks Common inquiry
Decision-making Agreeto disagree Vote (mgjority rules) Social negotiation to
consensus
Goals/agendas Multiplegoals/ multiple | One goal/ multiple | One goal/ one agenda
agendas agendas
Accountability Individual accountability | Individual accountability | Group accountability
Learningrelationship | Completeindependence | Partial interdependence | Complete
interdependence

Description of IST Core

Theterm “Core” isused inthe | ST department to denotefour coursesthat all graduate students
takeintheir first year inthe program. Traditionally R511 (2 credits), R521/522 (4 credits), R580 (1 credit)
are offered in the Fall term; R561 (3 credits) is offered in the Spring. It isusually the case that the new
students (both Mastersand Doctoral) take these classes asagroup; they form acohort that goesthrough at
least the first year of courses together. The cohort identity is important to the IST program, and it is
something that will beactively cultivatedintheonline Masters program. Tangential tothecohortidentity is
the community-building that is undertaken to integrate new students into the IST program. The social
aspect of thecommunity isnurtured through happy hours, the ST picnicinthefall andthe Folliesshow in
the spring, and informal pairing new students with old ones. Academically, the IST community is built
through theidentity of the Rookie cohort, through the rookiestaking non-Core classes (R547, Y520, etc.)
with upper year students, through rookieinteraction with upper year Alsin Core and non-Coreclasss, ec.
ThelST department isalso very much linked to itsalumni, through alumni presentationsin R580 (Grads
with Gigs) and networking at conferences.

The pedagogy isrooted in project-based learning and team-based work. Much of thelearning is
hands-on, and students often work with real-world clients. Thereisafocuson anintegrated curriculum and
many of the courses are team-taught. The different research areas of the faculty (for e.g., corporate vs.
higher education vs. K-12) exposeall studentsto multiple academic perspectives. Theinternational nature
of the program (approximately one-third of the students are non-U.S. citizens) exposes all students to
different ways of learning and working. Because of the content, there is an emphasis on technological
competence, although the skill level s of both entering and graduating students vary immensely. Although
the use of technology in education isimportant to | ST, technology isameans, not an end, and itsuseis
firmly rooted in pedagogy.

The associations that IST has with other departments, including Educational Psychology,
Language Education, the Kelly School of Business, the School of Library Science, etc., contributeto an
integrated and i nterdi sciplinary academic environment. M ost of these departments offer online coursesthat
can be used by Distance Masters students as el ectives.

Core Instructional Strategies and Rationales
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V4 v | V1 v v/ Students participate in aface-to- | Face-to-face interactions allow to peopleto

face orientation on campus. create strong initial bonds, which will lead to
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agreater sense of community right from the
beginning.
V4 v/ v/ Studentswill learn about online | Onlinecommunicationisvastly different from
communication, including rules | more traditional forms of communications
of netiquette (Black, 1995).

V4 v/ v/ Studentswill undergo trainingin | To help reduce barriersto effective learning
using SiteScape Forum, e-mail, and establishing social relationships,
majordomo creation, basic web participants should be given the opportunity to
searches, and MS Word for build confidence and competence with the
collaborative writing purposes. distance education process and supporting

technologies (IDE, 2.2).

NARVARY4 Students will post photos of in Connecting people' s names and facesisafirst

SiteScape Forum at Orientation. | big step to forming bonds.
N{R4 v v v/ Studentswill participatein a People will form strong personal and
content-based group project that | academic bonds through shared adversity
requires that they negotiate the (Ruhleder, 1999).
exact content.
N{R4 Students will be required to eat People who have asocia connection to the
lunch asagroup two daysduring | group will work better together (Palloff &
Orientation. Pratt, 1999).
N{R4 Students will be given the People who have asocia connection to the
opportunity to participatein at group will work better together (Palloff &
least two evening social activities. | Pratt, 1999)
/| First posting should be anon- Students need non+threatening, interesting
graded/non-credited assignment | waysto begin creating online community
(e.g. biography). (Funaro, 1999).
V] V] v v/| v/] Create an online café that will People need distinctions between work and
serve as anon-course-specific play (Palloff & Pratt, 1999).
conversation area to encourage
of f-task communication.

v_ | v1 v/| v/] Encourageinstructor and distance | Social interactions between and among
mentors to participatein socia learners enrich the learning community and
interactions, especialy in the should be supported in theinstructional design
early stages of the course. of the course (IDE, 2.5).

v | v1 v v/ Studentswill be encouraged to Reciprocity and help are two important
share, in the online café, hallmarks of community. Students who take
information about their non- an interest in each other’ swell being, both
academic lives, for example, academic and social, will have more of a
offering mutual support interm of | support system of peers than those who do not
how they are keeping up with (Wellman & Gulia, 1999).
their job and school schedule.

Students should be encouraged to
offer successful strategiesto the
class.

R511 Section

Description of R511 (from cour se syllabus)
R511, Instructional Technology Foundationsl, isatwo-credit coursethat has historically been
offered each fall semester. This courseis required by all IST Masters students and is typically taken




concurrently with R521/522, Instructional Design and Devel opment, and R580, | ST Colloguium. Itisteam-
taught by two faculty members and one graduate assi stant who has taken the course.

Theoverall objective of thiscourseisto provide acomprehensiveintroduction to thefield and
profession of Instructional Technology (1T). Sincemost entering IST studentscomefrom fieldsother than
instructional technology, R511 gives newcomers a sense of history and an explanation of how the
componentsof thefieldfit together. Thereisaparticular emphasison the evolution of the*bigideas” of
thefield.

Inthe onsite version of R511, class meetings occur once per week in 2-hour sessions. Directed
readings compiled in acourse packet are provided as practical resourcesto support assignmentsand class
discussion activities in the course. Most class periods are divided into two portions:
1) During thefirst hour, each of thethreeinstructorsfacilitates agroup discussion among 15-20 students
about assigned readings. 2) The remaining portion of the class time is devoted to further lecture and
clarification about topics contained in the readings.

Students are graded according to participation in class discussion, personal synthesis and
reflection (asnoted in weekly minute-papers collected at the end of each class), threeindividual written

essays (one team-based, two individual), and afinal exam or written essay.
R511 Instructional Strategies and Rationales

Ownership

Know. Gen.

Ind. Identity

Shared Iden.

Social Inter.

Strategies

Rationale

<\ |Participatio

A fundamental element for successfor

the distance students is an

understanding of the key expectations

- how much time the course will
require

- thelevel of performancethat is
expected of them

- thedemandsthat participatingin
the core will have on their time.

Students, but especially studentslearning
at adistance, need to have expectations,
assumptions, deadlines, etc., made
explicit and kept clear (Palloff & Pratt,
1999).

Understanding and respecting expecta-
tions for participation and performance
will be critical to the students’ success.
Taking Core online will be more
demanding than doing it face-to-face.

Instructorswill assign discussion roles
(facilitator, summarizer, devil's
advocate, etc.) to encourage shy
membersand force studentsto think in
different ways about the material and
about the discussion of the material.

Students should be challenged to engage
the material from different perspectives;
different roles improve learner-learner
interaction and improvelearner-material
interaction.

Studentswill be expected to take part
in regular peer reviews by critically
evaluating each other’ s papers.

It isimportant to develop a critical eye
towards other community members
work.

Each week, someone from each group
will  summarize their group’s
discussion and post the resultsfor the
other groupsto read.

Bringing from small groupsto thelarger
group providesfor more viewpoints and
better discussion.

Studentswill bedivided into 3-4smdl
groupsfor discussion of readingsand
course projects.

Small groupsfacilitate better discussion
(Hiltz, 1998) for learner-material
interaction.

Students will fill out weekly “1-
minute evaluation” web form, to
instructor only. Possibletopicsinclude
what you liked/disliked about the
week’s work, how you can transfer

To better assimilate and process what
they have learned, students require a
forumto critically reflect on the material
and on themselves aslearners (Pall off &
Pratt, 1999). Keeping in touch with the
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this knowledge to your work, and | professor improves learner-faculty
generally how you are feeling. interaction.
V4 V4 v'| Instructors will require high-quality | Effective learning environments should
online interactions with peers and | provide frequent and meaningful
discussions of readings by making a | interactions among learners. (IDE, 2.1)
portion of the grade dependent onit. | Good practice encourages cooperation
(We recommend at | east 25%). among students (Chickering & Gamson,
1987).
V4 v/ v/ Instructor and/or mentor will model | One of the best ways to keep discussion

ways to produce lively, constructive | on topic and students motivated is to
discussion: questions should beopen- | participate actively in the conversation
ended, but focused on students | (Beaudin 1999).

interpretation of the text.

vivliv V'] Instructor will point out excellent | Good practice encourages prompt
discussion, postings, interactions, etc. | feedback (Chickering & Gamson, 1987).
of other students to continually | Faculty-learner interactionimproved by
promote high expectationsand model | attentive professor.

good interaction.

V4 V{R4 As needed, instructor will revisit | Social negotiation|eadsto the creation of
netiquette and general interaction | a safe space, which is essential for
issues, and stressestheimportanceof | learning (Palloff & Pratt, 1999).
interacting in arespectful way. Have
the community develop group norms
based on emergent issues.

v/| Students will be expected to check | Because of the nature of the evolving
SiteScape Forum and e-mail every | discussion, students should be constantly
two days and post quality | engaged in the course, without any
contributions at least twice a week. | lengthy absences from discussion.
Participation pointswill be calculated | (Caldwell & Taha, 1993)

based on these postings.

V4 VERY4 v/| Theinstructor/Al should makecontact | Students need to actively feel likethey’re
with students who are not actively | part of the community, and that the
participating to find out why and | instructor isinterestedintheir well-being,

address their concerns. academic or otherwise (Palloff & Pratt,
1999).
V4 V4 v/| Studentswill work together at all three | In order for a newly-formed cohort to
levels of interaction: move to community, they must change
- Discussion the quality of their interactions. The

community should move toward
successful use of collaboration, in
addition to the continued use of group
discussions and cooperative tasks.

- Cooperation
- Collaboration

R511 Assignment Specifications

Based on the existing assignmentsfor R511, we have devel oped aset of projectsand assignments
that will both addressthetraditional content of the course, and build community based on the discussion,
cooperation, and collaboration model. Wherewerealizethat collaborationisamorerich form of thinking
and working together, we al so emphasizethe necessity for studentstowork at all threelevelsof interaction
throughout the course.




Discussion

- At the beginning of the semester, studentswill be divided into readings discussion groups of 3-4
people. For purposes of community and continuity, they will remain in these groupsthroughout the
semester.

- InSiteScape Forum, ateam will be created for each readings discussion group. The group will manage
that space, and can create folders for each week’ sreadingsif they so choose.

- Thestudentswill be expected to discusstheweek’ sreadingsin their respective folders. Each student
should post at least twice each week.

- Theroleof facilitator in each discussion group will rotate from week to week. Thefacilitator must start
the conversation, and engage group members to participate.

- Therole of summarizer in each discussion group will rotate from week to week. At the end of the
week, the summarizer must condense the group’ s main discussion points, and post them to the class
forum (outside the team space).

- Therewill be aseparate folder in SiteScape Forum for discussion of the week’ s lecture or class
activity. These posting requirementswill be determined at alater time, dependent on theformat of the
course lecture material.

Cooperation
“Letter Home” Paper

Studentswill review each other’ s papersin formative stages. For the“ letter home” assignment,
studentswill post outlines and rough drafts by set deadlines, and a selected group of peers (ideally from
outsidetheir reading group) will haveto read and give feedback on them. The rationale for anumber of
small deliverablesleading to thefinal paper isthat distance studentstraditionally need regular deadlines
and prompt feedback.
Final Exam Study Guide

Students can still hel p each other out on breaking down the study guide and el aborating on certain
sectionsof it. Thiscould beleft open for studentsto determine, just asinthetraditional R511 class. Simply
make the suggestion to the studentsthat they may want to work together on fleshing out the study guide,
and leaveit to them to decide how they want to do it.
Callaboration
ID Model Paper

The students will collaborate on the ID model paper as in the traditional R511 class (using their

reading discussionteamsasthegroups). Inthedistanceversion, however, it will becritical that this process
bedividedinto small deliverables. For instance, the students might be required to break down thetask into
the following deadlines:

- Week One: Each group member must post initial ideas of possible modelsto evaluate or create. Thisis
not in any formal structure —just a brain dump. Each group member must read and respond to the
discussion.

- Week Two: Group must decide on a model and begin explicating the model and describing its
strengths/weaknesses. All group members should be posting during this week.

- Week Three: Someone in the group should summarize the discussion into a paper outline. Another
group member should devel op a paper draft. One or two group members should make suggested
changes and revisions. The final group member should write the final draft and post it.

“ism” Debate
Students will participate in group debates revolving around behaviorism, cognitivism, and
constructivism. Ideally, studentswill be placed into 3 groupsthat are different from their reading groups.

Each group will be assigned one of the“isms” to represent inthe debate. Here, aproposed timelinefor the

debate:

- Week One: Individualswill writean informal short paper (one page— perhaps even asabulleted list)
highlighting the major strengthsof their “ism” asit appliesto distance education coursesand will post
it for their teammates. Next, the team will enumerate possible rebuttals from the other groups and
responsesto thosearguments. Thefirst week’ sdiscussion and postingswill all takeplaceinsideanew
folder established for that team.

- Week Two: One student from each group will post an argument about why their positionisthebesttoa
debate folder open to the whole class. Each group will respond to each of the other groups.
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- Week Three: Debate will continue.

- Week Four: Eachindividual will writeabrief reflection on how their opinion changed throughout the
debate.

Checklist for R511 I nstructor/Mentor
Orientation
O Attend Sunday night dinner with new DE students.
U Participatein 2-hour R511 class welcome session.
Beginning of Semester
U Createteamsin SiteScape Forum for each readings discussion group. Using a naming structure
like jewels (Opal team, Ruby team, etc.) is an easy identifying factor.
o Divide studentsinto the groups evenly. Make sure the instructor and GA arelisted as
members of all teams.
U In SiteScape Forum, create a Discussion & Document Forum entitled “ R511 L ecture and Class
Activity Discussion.”
O In SiteScape Forum, create a Discussion & Document Forum entitled “R511 Resources &
Tidhits’
U Create aclass majordomo.
Weekly
U Check that all class members have posted at least twice about the readings.
o If not, make decision about contacting that person viae-mail.
U Check that all class members have posted about the lecture/class activity.
o If not, make decision about contacting that person viae-mail.
U Post some comments to the Online Café. This could be
0 Newsstories
Responses to other students
Encouragement
Personal comments
0 |IST/DE news
U Reply to at least 2 postings aweek, to encourage students to post thoughtful responses and to
show that you are present and actively following the discussions.
Beforethe*ism” Project
O In SiteScape Forum, create the following three teams: Behaviorism, Cognitivism, and
Constructivism.
O Divide students equally among the three teams. Make sure the instructor and GA are listed as
members of all teams.
Beforethe“Letter Home” Paper
U In SiteScape Forum, create the following five teams: Peer Review Group 1, Peer Review Group
2, Peer Review Group 3, Peer Review Group 4, and Peer Review Group 5.
o Divide students equally among the five teams. Make sure the instructor and GA arelisted as
members of all teams.
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R521/522 Section
Description of R521/522 (from cour se syllabus)

R521/522, Instructional Design and Development, isafour-credit coursethat hashistorically been
offered each fall semester in an onsite format. This course is required by all IST MS students and is
typically taken concurrently with R511, Instructional Technology Foundations |, and R580, IST
Colloquium. It isteam-taught by at least two faculty membersand oneor two graduate assi stantswho have
taken the course themselves.

Major content and experience objectives of R521/522:
- Knowledge of instructional design principles
- Knowledge and application of the ADDIE model of instructional design and development



- Understanding and application of simple formative evaluation processes

- Ability to recognize and empl oy fundamental principlesand experiencesin team-based approach to
project work

Pedagogical methods used in R521/522:

- Task-oriented learning through “authentic” projects

- Diverse, team-based project groups

- Mentor/coach-based instruction for project team support

- Structured timeline of deadlines and deliverables

- Independent learning, i.e., students take responsibility for their own learning

- Assignmentswith specific criteriathat engage studentsin learning specific course content, with leeway
given for students to identify their own topics

Most of thelearning in the course occurswithin the context of projectsand situationssimilar to
those that instructional designers encounter in professional work. Projects are sequenced such that the
processesand principleslearned in thefirst ones provide foundation of understanding and competencefor
progressively more complex ones that follow. This progression of increasingly elaborated projects
continuesthrough the academic year into R561, Evaluation and Change Management, and isintended to
carry on throughout the student’ s academic experiences in completing the IST MS program.
Intheonsiteversion of R521/522, class meetings occur twice per week in 2.5 -hour sessions. Classsessions
involve one or more of avariety of activities, including lectures or presentati ons about specific topics,
readings discussions, project group meeting time, group project presentation, or hands-ondesign activities.
Directed readingscompiled in acourse packet arereferenced as practical resourcesto support projectsand
class discussion activitiesin the course.

Theinstructorsbelievethat peoplelearn best when they are highly motivated and actively engaged
inlearning tasks, that learning ismost useful whenitisdirectly related to learner needs. Thus, studentsare
expected to take responsibility for their own learning. The course beginswith afair amount of guidance
fromtheinstructors, interms of what information to access and how to facilitate personal |earning, then
gradually decreasesthat guidanceto require studentsto actively seek resourceson their ownto performthe
assigned tasks.

Major projects in R521/522 are completed by groups of three students, each mentored by an
assigned instructor “coach.” To perform most satisfactorily in the course, students must spend many hours
per week outside of classdevel oping and completing these projects. At the completion of aproject, each
member of a given group is awarded the same grade (a “group grade’) as his’her teammates.
Approximately twenty percent of that gradeisawarded for the deliverable producedinthe project (e.g., the
instructional tool devel oped and adesign report), whereas the remaining portion of the gradeisawarded
according to the way membersworked within the team setting. Some students comeinto the program with
extensive background in true teamwork, but most do not. Thus, the instructors devote a portion of
instructional timeearly inthe semester toward preparing studentsfor the team experience. Throughout the
duration of each project, group coaches continue to offer advice and guidance for the team process.

R521/522 Ingtructional Strategies and Rationales

sl 2] ¢ 5] 8
2 8 2|8 g8 : :
7 ‘; g | 5| 5| g Strategies Rationale
S| 2|5 |8l gl €
8 S| B &l & I
V4 Learners will be divided into 3-4 | Small groupsfacilitate better discussion.
groupsfor discussion of readingsand | (Hiltz, 1998)
course projects.
viR'4 V] v/| Providecriteriathat defineappropriate | In order to build community, learners

coursetopics, leaving roomfor choice | need ownership. (Schwier, in press)
and opportunities to leverage work-
related projects as course projects.
Learners select a topic and
procedure for project.
Each team selects 4 readings to
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read and summarizefor thewhole
class (for discussion)

V1 V] v'| Eachweek, someonefrom each group | Bringing from small groupsto the larger
will  summarize their group’s | group providesfor more viewpointsand
discussion and post theresultsfor the | better discussion.
other groupsto read.

V4 V4 V| Studentswill bedividedinto 3-4smal | Small groupsfacilitate better discussion
groupsfor discussion of readingsand | (Hiltz, 1998) for learner-material
Ccourse projects. interaction.

V] V] V'] Instructional activitieswill requirethe | To better assimilate and process what
learner to actively participate in the they have learned, students require a
acquisition and processing of forumto critically reflect on the material
educational content. and on themselves aslearners (Palloff &
- Team-based authentic projects Pratt, 1999). Keeping in touch with the

where the learners learn by doing. | Professor  improves  learner-faculty
Discussing readingsonlineand | Interaction.
role-playing.

Require high-quality online

interactions with peers and

discussions of readings by

making a portions of the grade

dependent on it (25%

recommended)

Groups will be responsible for

posting some of their work in

progress (e.g., each group posts a

description of adifferent aspect of

ADDIE).

Instructor should use open-ended

guestions to encourage dialogue.

Ask learnersto provide URL s that

enhance learning.

V4 v/| Instructor will phone each learner | One-on-one verbal communication
before class begins. (Spear & Bruce, | betweenlearner and instructor solidifies
1997) relationship.

V4 V| Establish a virtual office hour: one | Students like to know the professor is
hour whereinstructor will beavailable | availableat aparticular timeto addresse-
for online chats, officephonecalls, or | mail concerns.
e-mail. Inform learners of the faculty
member's expected e-mail or
voicemail responsetime, e.g., within
24 hours, twice aweek, etc. (Spear &

Bruce, 1997) (Spear & Bruce, 1997)

vl v/] Instructor will be proactive, following | In the distance format, it is easy for
up on the learner who is not | studentstolosetouch with the classand
participatingin chats, discussions, etc. | slowly drop out. Active intervention

from the instructor can lessen attriction.

VR4 VR4 Conduct aphone conferencewith each | Verbal communication between theteam
team at least once during the | andinstructor solidifiesrelationship and
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development of each project. makes for easier clarification.
V{R4 V'] Invite other professors to lead | Students will appreciate input from

discussions (Daviesand Reigeluthon | experts in the field. The will feel less
concept learning) wherelearnerscan | isolated from the rest of the department
interact directly with experts to | when they can interact with other
deepen understanding. instructors.

R521 Assignment Specifications

Based on the existing assignments for R521, we have developed a set of projects and assignments
that will both address the traditional content of the course and build community based on the discussion,
cooperation, and collaboration model. The students will collaborate on production projects, discuss
readings or lecturetopics, and reflect on activities and experiences throughout the course. Whilewerealize
that collaboration isthe richest form of thinking and working together, we al so emphasi ze the necessity for
studentsto work at al three levels of interaction throughout the course.

Discussion

Readings

Discussion activities centered around the course’ smajor themes (e.g., usability, design,

eva uation).

- Atthebeginning of the semester, studentswill bedivided into readingsdiscussion groupsof 5 people
(different from those in their project groups). For purposes of community and continuity, they will
remain in these groups throughout the semester.

- InSiteScape Forum, ateam will be created for each readingsdiscussion group. The group will manage
that space, and can create folders for each week’ s readingsif they so choose.

- Thestudentswill be expected to discussthe assigned readingsin their respectivefolders. Each student
should post at least twice each week.

- Therole of facilitator in each discussion group will rotate from assignment to assignment. The
facilitator must start the conversation, and engage group members to participate.

- Therole of summarizer in each discussion group will rotate from assignment to assignment. At the
end, the summarizer must condense the group’ s main discussion points, and post them to the class
forum (outside the team space).

Cooperation

Group projects

- Atthebeginning of each project, studentswill be divided into groups of three. Each group will work
collectively to completeitsown project. A team “ coach” (aninstructor or graduate assistant) will be
assigned to each group to offer advice and guidance for the team process.

In SiteScape Forum, ateam will be created for each project group (including the courseinstructorsand
mentors). The group will manage that space.
Groups will be required to post al team meeting summaries and other artifacts of
their team processes on the forum.
Callaboration
Group projects
- Foreach project, theteamwill beintentionally diversein gender, nationality and/or job background as
much as possible to encourage multiple points of view.
- Projectswill be assigned group grades, alarge portion of which isassigned to the “ group process.”
- Giveproject rubrics, teamswill be encouraged to brainstorm possibl e topi csand cometo consensusto
identify their own topics for projects.




- Teamswill engagein formative peer reviews of each others' projects and materials for projects
throughout the course.

- Lecturesand coursetopicswill be presented by different instructorsthroughout the course, providing a
model of collaboration for students.

Checklist for R521 I nstructor/Mentor
Orientation
O Attend Sunday night dinner with new DE students.
U Coordinate ateam-based project that emulates the required peer interaction and interdependence
and time-limited working tensions of R521 production projects.
U Post expectations (time, participation, assignments, dates)
Beginning of Semester
U Createteamsin SiteScape Forum for each readings discussion group.
o Divide studentsinto the groups evenly. Make sure the instructor and GA are included as
members of all teams.
U In SiteScape Forum, create a Discussion & Document Forum entitled “ R521 L ecture and Class
Activity Discussion.”
U InSiteScape Forum, create aDiscussion & Document Forum entitled “ R521 Resources & Tidbits’
U Create aclass majordomo listserv and direct all class members to subscribe to it.
Weekly
U Post some comments to the Online Café. This could be
News stories
Responses to other students
Encouragement
Personal comments
Thisweek in IST
Post reflection questions each week
Beginning of Each Project
U Create teamsin SiteScape Forum for each project group.
o Divide studentsinto the groups evenly. Make sure the instructor and GA areincluded as
members of all teams.
U Direct each team to construct and post its own individualized strategies and timeline for
conducting the team process and completing its project.
Throughout Project
U Check that each project team is posting evidence of cooperative work on project at least once per
week.
o If not, make decision about contacting that group via e-mail.
U Replytoat least 1 or 2 postings aweek per group, to encourage students to post thoughtful
responses and to show that you are present and actively following the discussions
U Check that all team members are participating at |east once every two weeks within their own
project teams

O O0OO0OOo0OoOo

End of Project

U Review reflection essays from each team member about lessons learned from the production and
team processes
U Collect peer grading of team members’ participation within each team

Evaluation

Thefinal stepinthecreation of alearning community inthese coursesisto evaluate whether such
acommunity hasformed and, if so, inwhat waysthe community aspect has contributed to learning. Weare



basing our strategiesfor evaluating the success of community-buildinginthese courseson Palloff & Pratt's
(1999) indicators that an online community has been forming:
- Activeinteraction involving both course content and personal communication.

- Collaborativelearning evidenced by commentsdirected primarily student to student rather than student
toinstructor.

- Socially constructed meaning evidenced by agreement or questioning, with the intent to achieve
agreement among students.

- Sharing of resources among students

- Expressions of support and encouragement exchanged between students, as well aswillingnessto

critically evaluate the work of others. (p. 32)

The course evaluations will take two forms. Formative eval uations are undertaken throughout the
course so that necessary adjustments in course delivery and activities can be identified and made.
Summative evaluations are performed at the conclusion of the courseto measurefinal learning outcomes
and student satisfaction. Both formsprovidefundamental indicators of theoverall successof the courseand
its participantsin meeting theinitially stated objectives. Pall off & Pratt recommend employing evaluations
over three distinct elements of a online course: student performance and learning, effectiveness of the
coursein supporting student learning objectives, and overall student experiences of the studentsinworking
inan online environment. For our purposes of assessing community formation, the emphasis on student
performance is most the most important factor on which to focus.

We have stated already that two key indicators that the evolution of acommunity hasoccurred are
evidence of participants accepting ownership of the community and realizing a shared identity. The
metaphor of scaffolding activitiesand course strategi es as mechanismsto foster community impliesthat the
instructor provides modelsand activitiesto course membersthrough which they exercise community-like
tasksand interactions. These scaffolds are erected astemporary measuresto support the desired behavioral
outcomes until observed behavior indicates they are no longer used or needed, then they are gradually
removed. Concurrently, formative evaluation that measures indicators of the extent to which online
community is occurring becomes the key factor in determining the necessity and lifespan of each
scaffolding device.

Suggested methods for formatively assessing the level of online community throughout the
duration of the courses are as follows:

- Continually monitor theamount, type and effectiveness of discussionin all media, particularly student-
to-student discussion
- Administer periodicinterviews and web-based questionnairesto studentsto gather quaitativefeedback
about reactionsto thelevel of community they are experiencing and its usefulnessto their learning
- Look for evidence within all communication media of resource sharing and/or inter-community
encouragement or support
- Compare progression of reflective essays of studentsto identify evolution of self-assessmentsthat
indicate personal commitment to the community or deepening of |earning and thought about key issues
discussed among members
We do not anticipate that amature community will have been generated from this one semester
alone. However, we do expect that the R521 and R511 experiences of these students will create asolid
foundation of an infant community that will continue evolving throughout their career inthe ISTDEMS
program. Summative evaluation in the context of assessing community building isuseful for determining
the overall effectiveness of the online community environment on the students’ experiences both during
these courses and in future ones.
Suggested methods of summative evaluation are as follows:
- Compare pre-and post-course attitudes of studentsregarding confidencewith working collaboratively
with adistributed or online project team
- Compare pre- and post-course opinionsof studentsregarding their comfort level swith and reactionsto
collaborative projects
- Assign afinal reflective essay in which students describe a personal action plan for applying the
experiences and knowledge gai ned through the course, specifically thoserel ating to collaboration and
communities
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- Perform longer-range (e.g., 2-3 monthslater) follow up interviews and surveys with students that
engagethemin reflection on theimpact of community and collaboration on coursestaken after R521
and r511

Finally, weintend these strategies of eval uating community buildingin R521 and R511, although
holistic in spirit, merely as a framework on which more specific and precise assessments can be
constructed. We believe deeper exploration of successfactorsin fostering online community would bea
very fertile topic for further research and warrants further investigation.

Questionsfor Further Research

Beyond the evaluation of the success or failure of community in the Fall 2000 Di stance Masters
Core, there are other topics worthy of research.

What are some valid measures of community development?

If community formed, what wasits effect on the learning?

How can learners be motivated to take part in virtual academic or social community activities?
What are special features of “forced community” like the Masters cohort?

What is the expected/observed life cycle of the Distance Masters learning community?

How does this community develop and maintain its history?

Should the Distance community be integrated with the residential graduate community? If so, in both
academic and socia ways? If so, how can this be accomplished?

How can the community best be mentored?

What are the different roles for instructors, graduate assistants, volunteers, upper-year |ST students,
etc?

What communication/collaboration tools foster the devel opment of alearning community?

What are the best practices for using existing communication toolsin distance education?

What tool features lend themselves to different aspects of collaboration and community-building?

How appropriate were the tools chosen for Fall 2000 in terms of collaboration and community
formation?

Conclusion
Having determined that richer learning takes place within the context of alearning community,
this report provides background descriptions of characteristics of community and, more specifically, a
virtual learning community. We discuss the goal of moving a cohort to alearning community through
scaffolding activities rooted in the communication formats of discussion, cooperation, and collaboration.
Thereport then treatsthe Core classesin three separate sections. Core (principally orientation and
theonline café), R511, and R521/522. The courses are described, instructional strategiesand rationales are
presented, possible assignments are detailed, and an instructor checklist is provided.
Finally we thought it necessary to determine some strategies to eval uate @) whether community has formed
within the cohort, and b) in what ways the community contributed to deeper learning. We also provide
some possible topics for further study.
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Abstract

The purpose of this paper is to provide an overview of what steps were taken to create an
€l ectronic performance support system (EPSS) prototype for Instructional Systems Technology
(IST) doctoral studentsto help thempreparefor the Qualifying exams. Throughout thedesignand
development process of the EPSS, the principles of socio-technical design and knowledge
management wer e used. To allow for a participatory design, we used a qualitative approach to
collect data, and this was followed by interactive designing of the prototype. We used rapid
prototyping and usability testing so that the prototype would be customer driven and meet the
needs of the end users.

1. Introduction

The project described inthispaper was or ganized to build a supportive environment for 1ST doctoral
students at Indiana Univer sity-Bloomington to help them prepare for the Qualifying exams. We seek to
improve productivity by honing the skills and tools they need and providing a supportive environment
wher e students can collaborate and seek advice fromeach other during preparation. During the process,
the concepts of information, collaboration technol ogy, learning and work style, tools and management
becameimportant in building the support system. The per spective of socio-technical design, knowledge
management, and human approach were applied throughout the process.

Thispaper coversthe process of designing this system. With reference to the screen shots and the
reflectionsto the design challenges, we hopeto instigate reader sto continue fromwherewe have | eft off
and/or to explore future devel opments on EPSS design/creation.

2. Design Problem

This section of the paper presents a basic description of the IST doctoral qualifying exam process. It
then discusses some basic features of EPSS. Finally it discusses the semester’ s design challenge’: to build
an EPSS to support doctoral students preparing for the qualifying exams.

2.1 The Qualifying Exam Process

Qualifying examinations are an important milestone for doctoral students in almost any graduate
program. In the IST program, doctoral students must pass a written qualifying exam as well as an ora
qualifying exam before they are admitted as official doctoral candidates and allowed to proceed with their
dissertations. Many students view preparing for the qualifying exams as a hurdle that they must get over
before moving on to more meaningful research/work as a graduate student. It is a process, which
traditionally causes alot of stressfor the individuals preparing for the exams.

Recently, in the IST department, the qualifying exam process changed. In the past, the qualifying
exam was based on a closed book format. Over two four-hour sessions on consecutive days, the students
had to answer a series of short essay questions with the purpose to be able to analyze and synthesize their
knowledge of the field of instructional systemstechnology. The new process, called the “ authentic Quals’
gives students a period of three weeks to write three documents on given topics. The documents are not

! Thisisaone year on going project. Paper was written primarily based on the first version of EPSS we created.
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essays but rather formats (such asgrant proposals, journal articles, etc.) which resemblethetypesof writing
that doctoral studentswill be engaged in as researchers.

2.2 Electronic Performance Support Systems

While there is still some debate regarding the definition and function of electronic performance
support systems (EPSS), the term generally refers to some type of electronic integrated system or
infrastructure which provides access to information and tools which enable individuas to achieve a high
level of performance. Gery (1991) explains that an EPSS is custom designed to provide access to
information, learning activities, and expert consultations at the moment of need. Brown (1996) explainsthe
role of an EPSS: “[An EPSS provides] a context within which work is done. Everything needed to do the
job--information, software, expect advice and guidance, and learning experience—is integrated and
minimal support and intervention by others.....” He addsthat the concept of the EPSSis a shift away from
viewing workers/performers as “ people to be trained” to viewing workers as “people who need support on
the job.” An EPSS concentrates on the performer, the job, and job tasks.

Corporations are benefiting from the implementation and usage of integrated electronic systems
(Borwn, 1996; Raybould, 1995). For example, alarge corporation may combine its many electronic tools
(including databases, word processing, e-mail, calendars etc.) to facilitate easy access. This can increases
the worker’ s efficiency (Gery, 1991; Kavat, 1997; Raybould, 1995). In addition, an EPSS can aso increase
the efficiency and productivity of aworker by providing just-in-time coaching and tutorials that can reduce
the learning curve and improve performance. For example, a manager needs to write a performance
appraisal for an employee. An EPSS can provide this manager the employee’'s profile and work
performance, give the manager advise messages of how to review the employee's performance, and
provide a short learning module on how to write performance appraisals.

2.3 The Quals EPSS

The design problem we were faced with was to design an EPSS that would support doctoral students
in their preparation for taking the qualifying exams. Although EPSS development and use are more
commonly found in the world of business, educators have begun to explore EPSS applications as well
(Chiero, 1996). More recently, integrated electronic systems (EPSS) have been developed for use by
teachersin grades K-12 (Kavat, 1997) as well as for special education teachers in behavior management
(Hung, 1998). For example, an EPSS can provide assistance with the task of creating an individualized
lesson plan for a student assessed with learning difficulties in a particular subject. An EPSS can help
teachers establish, maintain, and facilitate an effective work environment by improving the performance of
their daily tasks. Based on the success of this integrated model, this study isimportant in discovering the
need and benefits of developing a similar system to help doctoral students improve the efficiency of their
work/study performance.

We believe that using an EPSS design for the performance support of qualifying exam takersis a
good match. The main characteristics of doctoral students' work for Quals are to master the skills of
developing their own ideas once they have located, organized, evaluated, and synthesized the existing
literature. This is similar to the work in many large corporations and educational settings that have
benefited from EPSSs in the past. Also the tasks/works that relate to Quals preparation involve vast
amounts of knowledge, technology, and high performance expectations. These features are a few of the
maj or reasons that Brown (1996) mentioned in outlining when an organi zation/institution should choose an
EPSS solution.

3. Design Process
3. 1 NeedsAnalysis

In order to design a product that will enable people to work effeciently, we must define and
understand how they work and what they need to do their jobs, as well as the whole environment. We feel
that conducting a complete and detailed analysis before we begin designing it is premature. The gradual
determination of the finer details of analysis will emerge as the various levels of users interact with a
demonstration prototype. At thisstage, thefocus of the analysisisto list the performed tasks, the process of
detailing work flow, and the process and skills. The analysis techniques include interviews, observation,
and document analysis.



3.1.1 Participants

We collected data from people who are involved in the quals process, including faculty members, the
guals committee, the department chair, and doctoral students. Shown in table 1, the main charactersitics of
doctoral students that we considered based on the deparment profile are gender, marital status, work status,
transfer students, and quals taken.

Table 1. Characteristics of Participant

Quas |Transfer |Work Status Marriage|Gender
Taken |Student® Status

Yes|No [Yes|[No |P/T|F/T|None (M S [M

T

6 (7 |8 |5 12 ]1 |0 6 |7 |6 |7

3.1.2 Multiple-Per spective Anslysis

During the process, detailed tasks, workflow, the process and skills were analyzed from socio-
technical and user-centered desgin perspectives. We determined how each task component contributes to
the product based on Carr’s classification of tasks: accomplishments, ancillary activities, and distractions
(1992.) Thisanalysis helped usto derive efficiencies from electronic support. The effeciency isincreased
by removing distractions, and effectiveness is increased by supporting completion of necessary ancillary
tasks and accomplishments.

4. Designing Principles and Rapid Prototyping

Magjor principlesother than user-centered design principlesfor multi-media, computer system design,
goa —to reduce stress, and change behavior pattern.

With the analysis framework and all the behavior patterns we found, 16 categories of needs were
emerged. They are:
Information
Tools;
Stress reduction
Cooperation & collaboration
Access to resources/information
Suggestions and tips
Writing strategies
Clear expectations
Language needs
Physical organization readings
Individual work
Reading strategies
Useful courses
Time management
Extenuating circumstances
Location for study & writing

Then we created and designed “EPSS solutions’” which are suggested for each “nheed” and would
emerged in various levels in the system. Again, a socio-technical approach was applied through out the
whol e process. We discussed each item (task, process, need, and intervention. etc.) back and forth between
micro-level and macro-level and among those perspectives and design guidelines we mentioned before.
Figure 3 was part of the instrument that we used to facilitate our discussion. It shows a partial log of the
discussion. The category of need could be checked for more than one socio-technical area: Work practice,
people, environment technology.

2 Transfer student indicates the students who have been through the “core course” that is required in the
first year of the|ST master program.
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Figure 3: Example of application of socio-technical principlesto writing strategies

Category: C2 Writing Strategies

. By identifying needs and coming out [“Work People Environment Technology
intervention within border pictures and among | Practice

al possible interaction that we could think of, X

the major conceptual categories that we would

. . EPSS Suggestions
liketo supp(_)rt ae. 1 online debates aound specific quedtions
(& information management (KNOWLEDGE SHARING)
(b) stress management 2. connect to R711 area
(c) collaboration management, 3. examples and tutoridds for each of the writing
(d) productive  through  embedded formats (PERFORMANCE)
guidance, advice, feedback and 4. collaboration with R711 — suggestion to teke
work metaphors; and (KNOWLEDGE SHARING)
(6)a problemsolving environment 5. reference books about how to improve writing.
that integrates basic tools, (INFORMATIONAL) .
information management, 6. contact information for writing labs

collaboration and productivi ty tools (INFORMATIONAL)

in a seamless environment.

The EPSS included conceptual tools such as information managers, collaborative utilities, and
guidance (including suggestions, advices, war stories, reflections) and support mechanismsthat reflected or
embodied “expert behaviors,” that we thought are keys that can lead to good performance in the qualifying
exams and should be devel oped for the quals. They were identified from the interviews with those who had
successfully passed the qualifying exams® and faculty members.

Building around a strong, meaningful metaphor is key in our design. We tried to incorporate a
meaningful metaphor into EPSSto allow students envision the process at the early stage and to alleviate the
stress that students felt during the preparation of the exams. Hoping this strategy has impact on their
behavior, such as start early, clear vision, reduce stress,...etc.. Wewould like our potential usersto actively
participate and buy into the EPSS program.

5. EPSS Prototype and K nowledge M anagement

Inthis general overview section we explain severa strategiesthat wetried to use the EPSS to address
theseissues. Some conceptslearned from knowledge management literature that has been incorporated into
the design will be discussed aswell.

5.1 General Design Overview

Two of the main issues that we wanted to address with the Quals EPSS are:

. reducing the stress involved in Quals process
" making the Quals preparation process more meaningful to the professional development of
the students

One thing that we wanted the EPSS to do was to be a catalyst for changing the way students
per ceived the Qual s process. Wefelt that it wasimportant to hel p students get the bigger pictureearly on
about how the qualifying exams fit into the whole doctoral program and their future professional
devel opment. We hopeto hel p students per ceivethe qualifying examprocessasalearning processthat is
just an extension of the other professional activitiesthey are and will be involved in.

5.1.1 TheBigger Picture

% Mistakes made by all takers also played an important role to help usidentify key behaviors.
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In order to provide a general EPSS tool that would be useful to al students in the IST program, the
Quals EPSS was designed as a part of alarger EPSS. This EPSS would alow students to customize their
profiles and include components such as the Quals componentsif they so desired.

5.1.2 Timeline M etaphor

While the mockup in Figure 3 shows the top level view based on profiles, we also thought that the
use of atimeline metaphor for the doctoral student profile would be useful. Figure 3 shows a screen shot of
how this metaphor might be integrated into the EPSS.

The use of the timeline metaphor has several benefits that help us to reach the goals of the EPSS.
Primarily, it helps to place the Quals EPSS components into the larger framework of getting through the
doctoral degree program. In the ideal situation, students would be able to easily navigate back and forth
between the different EPSS components. Each “mini” EPSS would help support activities specific to
different milestonesin the doctoral student timeline.

Part of the impetus for using the timeline metaphor was also to expose incoming students early on in their
program to information and tools related to the Quals process. We feel that doing this is a step towards
helping students to change their practices of preparing for Quals a semester before.

Figure 3: Timeline Metaphor in the Quals EPSS
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Additionally, combining the components under acommon metaphor allows for emphasis of skillsand
other commonalities between major doctoral program milestones.

Finaly, wthin the Quals EPSS components, we continue using the timeline metaphor. Figure 3
shows how the user interface emphasi zes the steps that need to be taken in order to complete the qualifying
exam process. Prominently featured in the design is the acquisition of skills.

5.1.3 Skills Development Orientation

Another goal of our design was to not only reduce the stress level of studying but to also make the

Quals process more meaningful to the doctoral students. The department has taken large strides in this
direction by moving to the “authentic” Qualsformat. We havetried to take it a step further by highlighting
within the EPSS three specific skills that will help students to pass the qualifying exams. The skills are:

Reading Skills

Writing Skills

Research Skills

Highlighting these three skills is key to the EPSS because these are the same skills that a

student must acquire in order to publish, to get through the dissertation process, and to survive
professionally.



5.2 Tacit vs. Explicit Knowledge Features

Tacit knowledge includes ideas that are created in the mind of the individua. It aso includes the
“mental model” or aframework of how we see and perceive the world. Working mental models can include
“schemas, paradigms, beliefs, and viewpoints® (Nonaka, 1994, p.16). Tacit knowledge is deeply rooted in
the way we behave and think. As aresult, an effort must be made to draw it out of individuals and make it
available to others. Conversely, explicit knowledge refers to knowledge that is “transmittable in formal
systematic language” (Nonaka, 1994, p.16). Hence explicit knowledge may be more readily available to
others. We have tried to apply these principles of knowledge management into our design prototype.

5.2.1 Transferring Tacit Knowledge

As knowledge is not static, but rather dynamic, Nonaka refers to several kinds of knowledge
conversion: Tacit to tacit, Tacit to Explicit, Explicit to Explicit and Explict to Tacit. Tacit to tacit
knowledge creation (labeled socialization by Nonaka) creates types of knowledge such as embedded and
encultured knowledge (Blackler) that tend to be found at more of an organizational level. These types of
knowledge depend heavily on shared understandings to be created. They can also reside in systemic
routines and cultures found within organizations (see Figure 6). We tried to incorporate encultured
knowledge by providing scenarios where the user can read about or listen to the process of how one student
explains to another what steps they took to prepare for the Quals and what things they would have done
differently. It is explained in terms of the IST culture and how work gets done in IST. The process of
socialization is one that may be the most difficult to facilitate with an EPSS; we felt that the a system in
which people with a shared goal of passing the qualifying exams can meet is one of the first steps to
creating a community. We provided students a social space where students can learn in a collaborative
effort. In each section of Reading, Writing and Research skills, students can discuss how they would liketo
share their exemplar pieces, or seek input from each other of how they would answer a question. In
addition, thereis a space for them to discuss personal issues such as coping with stress. It may be that just
having the system in place will provide people with the opportunities to contact each other and begin the
process of sharing and creating tacit knowledge. Tacit to explicit knowledge creation (labeled
externalization by Nonaka) will most likely generate encoded knowledge (Blackler). Encoded knowledgeis
information that is conveyed through signs and symbols. This happens when individuals try to codify or
physically represent some piece of knowledge. We found that the knowledge of how to successfully pass
the qualifying exams were in the minds of the few. This was done by capturing war stories and
documenting students who have taken the Quals and share what they thought were good and bad practices.

5.2.2 Making Knowledge Explicit

Explicit to explicit knowedge creation (labeled combination by Nonaka) represents an area where
information processing can create new knowledge. New encoded knowledge can be created through this
process as well as embrained knowledge. New embrained knowledge could be created as knowledge “that”
and knowledge “about” expands due to transformations of explicit knowledge. Through the process of
combination we tried to take explicit knowledge that already exists about the Quals and processit into a
form that is more conducive to individua knowledge acquisition. This was primarily done by having al the
information about the Quals, the reading list and being able to practice skillsfor the Quals, al in one place.
This also allows for group interactions in a discussion forum where ideas are discussed, transformed, and
enriched.

Explicit to tacit knowledge creation (labeled internalization by Nonaka) represents what we most
often consider to be traditional learning. This is where knowledge in explicit form (often times abstract
knowledge) is made tacit by putting the abstract knowledge to use in a real-world situation or, in other
words, learning through grounding the abstract in concrete situations. This move from explicit to tacit often
times creates embodied knowledge or knowledge about “how” things are done or familiarity or
acquaintance with a system. The process of converting explicit to tacit knowledge can aso create new
levels of embrained knowledge. The process of internalization was included into the design of the EPSS by
providing ways for the students to convert their explicit knowledge into tacit knowledge. For example,
there were tools to help students take a technical understanding of the writing formats and convert it into
tacit knowledge through practice and comparison with exemplars.

)
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5.3 QualsEPSS asa Productivity Tool

One of the findings from our needs analysis was that doctoral students in general are juggling many
different responsibilitiesand arevery interested inimproving the efficiency of their effortsespecialy when
it comesto the qualifying exam preparation process. For this reason we believe that the functionality of our
Quals EPSS is more heavily weighted towards the productivity end of the spectrum than towards the
innovation end of the spectrum. Many of the features of the EPSS (such as sharing advice, war stories, etc.)
are geared towards capturing innovative ideas from past Quals takers and making them available in an
explicit way to current Quals takers. The idea is that we want the EPSS to improve the productivity of
current Quals takers by making their studying efforts more efficient. Making appropriate information
readily accessible to the Qualstakersis also away that the EPSS enhances the productivity of its users. A
few types of information that are made accessible to the users are:

Official Information
Policy statement
Writing formats
Ethical issues/ code of conduct
Grading rubrics
Reading List
lerary/ Research Resources
Accessing databases (knowing which databases to go to)
Keyword / descriptors, related to IST — by topics
Using bibliographic info
Linksto ortline full text / e-journas
Linksand list of Corejournalsinthefield
Basic search skills/ strategies
B|b||ograph|c Info
: Basics on ProCite and EndNotes
Writing format style guides (such as APA)

In addition to providing needed information to students, the EPSS design tried to also focus on
creating performance interventions that would help to improve an individual’ s productivity. An example of
one such intervention is providing each student with a checklist of the readings on the quals reading list.
The student can then add readings to the list, set areading schedule, and keep track of what he/she has read.
Figure 4 shows amock up of how an intervention such as this might look in the EPSS.

Flgure4 Performance based interventions: Reading List Checklist
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5.4 K nowledge Management Objectives

Davenport (1998) detailed the four following knowledge management objectives:
Creating Knowledge Repositories
Improving Knowledge Access
Enhancing the Knowledge Environment
Managing Knowledge as an Asset
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This section explains how specific features of our Quals EPSS help to accomplish these different
objectives.

5.4.1 Creating Knowledge Repositories

There are three main features in our design related to creating knowledge repositories: (1) providing
static information, (2) providing dynamic (updateable information), and (3) creating meaningful categories
for locating appropriate information.

5.4.1.1 Providing Static Information

There ae lots of specific pieces of static information that are provided through the Quals EPSS.
Section 4.3 of thisreport lists some of them in detail. Static information was typically provided aslinksto
resources or official information. Figure 8 shows an example of a screen shot of a part of the EPSS where
static information regarding official Qualsinformation is provided.

5.4.1.2 Providing Dynamic (updateable) I nformation

There were many ways in which we tried to provide dynamic information to the EPSS user. One of
these ways was to provide a space for individuals to post questions and get responses. For this we used the
public folder feature of MS Outlook. The EPSS contains a separate fol der for each of the main skill areas of
reading, writing, and research. Each of these folders has a*“ Questions” sub-folder where students can post
guestions they have and get answers posted by other students or faculty members.

Additionaly, the EPSS will have forms that allow students who have already taken the exams to
submit advice and war stories to a database for students who will be taking the exams in the future (see
Figure5).

Figure 5: Example of submitting advice and war stories
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Another dynamic feature of the EPSS will allow students to share information about bibliographic
databases as well as the database files themselves. So a student who wishes to use EndNotes may get
advice and give advice to others about how to use the tool. The EPSS will also alow individuals to share
their EndNotes or ProCite database files with other students. So a student just starting the program could
begin with an EndNotes database file that already has the qualifying exam readingsinit.

5.4.1.3 Meaningful Categoriesfor locating information

A final areathat isrelated to the EPSS providing knowledge repositoriesto the studentsisthrough its
organization of the information into meaningful categories. A knowledge repository is not very useful if
you cannot quickly find the information you want within it. In the EPSS we tried to simplify the interface
by creating atimeline of tasks related to the Quals and also focusing on skills acquisition (See Figure 11).
We felt that most of the critical information fit nicely into these categories. In addition to providing afew



categories, a search capability is aso planned for the EPSS, so that the entire EPSS database can be
searched for key words.

5.4.2 Improving Knowledge Access

Finding ways to provide improved access to available knowledge was another focus of our design.
The primary way we did thisi was to provide a mechanism for the sharing of contact information among
individuals who are taking the qualifying exams. Figure 12 shows an example of the contact list, which is
updateable. Only students wishing to have their namesincluded on the contact list would be listed there. In
addition to regular contact information, the contact list gives information regarding when each individual
plans to take the qualifying exams.

A few other ways in which access to information rather than the information itself is provided
through the EPSS is via access to the Quals preparation listserv, providing contact information for the
writing labs, and through access to information and writing feedback available to the R711 students.

Finaly, accessis provided to library resources. However, we didn’'t want to just provide links to the
main library resource page. So, under the “Research” area of the EPSS we provide access to the specific
onlinejournalsthat arerelated to our field. We also provide information regarding listings and call numbers
for non-electronic journalsrelated to IST aswell as search termsrelated to the field and especially related
to the reading categories.

5.4.3 Enhancing the Knowledge Environment

We attempt to enhance the knowledge environment by making it comfortable and useful for everyone
that wishesto useit. Wetried to do this by using the timeline metaphor that pervades the design prototype.
We use this metaphor to try and subtly facilitate a behavior change. We hope that thetimeline can serve as
afriendly reminder to students of how their preparation fitsinto the larger picture.

We a so attempt to enhance the KM environment by including a scenario in the EPSS. The purpose of
the scenario is to get studentsthinking early on about the issues related to quals and to get them motivated
to start preparing for the quals early. In a way we are using the scenario to try and increase “cultura
receptivity” to the quals preparation process.

We also believe that the knowledge environment is enhanced through the integration of important
skills such as reading, writing, and research throughout the entire Quals EPSS as well as the other EPSS
components under the doctoral student profile in the IST EPSS. The knowledge environment is enhanced
because familiar themesin the form of skillswill surface no matter where the user isin the system.

5.4.4 Managing Knowledge as an Asset

Figuring out how to manage knowledge as an asset was one of the most difficult challenges of the
EPSS. There are two main ways that we see the EPSS playing arole in managing knowledge as an asset.
through acquisition of valuable skills
through sharing of bibliographic database files— combining assets of individuals to make alarger
whole.
SKills such as reading, writing, and research are certainly invaluable assets to any doctoral student.
One' sahility to adeptly perform tasksrelated to these three areasiscertainly aform of “intellectual capital”
belonging to the student. The EPSS helps students to acquire and enhance these skills.
Secondly, knowledge can be captured in bibliographic database files (with ProCite or EndNotes).
This might include the bibliographic information as well as short summaries, key words, etc. Once this
knowledge has been captured, the EPSS provides an easy way for students to manage and share this
explicit knowledge as an asset.

6. Reflections
Aswereflect back on the process that we have gone through in rapid prototyping an EPSS to support
doctoral students preparing to take the qualifying exams, we feel that we have learned a lot about EPSS

design. In particular, both user-centered and socio-technical perspectives and knowledge management have
impacted our design.
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6.1 Underlying Psychology

As we began to work on the EPSS using a socio-technical design framework, we really focused on
the “work practices’, the process of work practice, and the interaction with environment, people and
technology. We then tried to understand the underlying psychology behind why students do what they do in
preparing for the qualifying exams. This focus helped us to identify the components of (1) stress and (2)
desire for efficiency that seem to pervade most student’ s approach to preparing for the qualifying exams.
Once we understood this, we were abl e to devel op the timeline metaphor for the EPSS. Also, it became one
of the frame factors that helped us to focus many of the interventions within the EPSS towards skills
development in the areas of reading, writing, and research.

6.2. Knowledge as Process vs. Knowledge as Obj ect

Another idea that impacted us was changing our conception of knowledge from only “knowledge as
object” to also include “knowledge as process.” At the outset of the project, our group had the ideathat an
EPSS was primarily a“knowledge bank” or “knowledge repository” where knowledge objects were stored
and retrieved at appropriate times. Fairly soon into the semester, we began to change our ideas as we were
exposed to the concept of “knowledge as process.” This drastically changed how we viewed the EPSS.
Instead of just looking for types of information that we could provide to individuals, we began to look at
how our EPSS could actually act as a catalyst to change the way people prepared for the qualifying exams.
Thisled usto try and develop and incorporate more performance-based interventionsinto our EPSSdesign.

7. Conclusion

We applied a socio-technical design framework, user-centered perspective, and a rapid prototyping
approach to the EPSS design. The design was developed by looking at the work practices and
psychological behaviors of individuals currently preparing to take the qualifying exams as well as
individuals who have already taken the qualifying exams. The EPSS is built upon the idea that knowledge
can betreated both as “object” or “process’ and thusincorporates both informational interventions aswell
as more performance-oriented interventions.

Two of the main (interrelated) goals of the EPSS design have been to (1) reduce the stress of those
preparing for the qualifying exams and (2) to increase the efficiency with which the students can prepare
for the exams. These goals are achieved, at least in part, by providing an environment which encourages
students to begin preparing earlier than a semester before the quals by working to develop skillsin the area
of reading, writing, and research that will be useful throughout the program aswell asin their professiona
activities. They are achieved by providing the environment that allows studentsto develop problem-solving
skills in the areas of information management, stress management, collaboration management, and
productivity improvement.
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ADAPTING A M ASTER’S COURSE TO THE WEB:
PRINCIPLES, STRATEGIES AND RECOMMENDATIONS

Barbara A. Bichelmeyer
Melanie Misanchuk
L arissa Mal opinsky
Indiana University

Abstract
The purpose of this paper isto describethe process of adaptation of R522: Instructional Design
and Development, from a residential course to a web-based course offered in the Distance
Master s programin Instructional Systems Technology at Indiana University. A description of the
web-based cour se, factor impacting the adaption process, and recommendationsfor adapting a
course to the web are also discussed.

In Fall 2000, the Instructional Systems Technology department at Indiana University in
Bloomington began offering its 36-hour Master’s' degree program at adistance. Half of the 17 students
who enrolledinthe program arefrom Indiana; therest arefrom out of state, spanning threetime zones. Just
over half of the students are women; the group is evenly split among those who work in K-12, thosein
higher education, and those in the corporate field. The projected time to complete the program being 3
years, and during the first semester of the program, the students enrolled in four hours of coursework:
R521: aone-hour orientationto thefield, and R522: athree-hour course about basic instructional design
and development.

R522: Instructional Design and Devel opment isthefirst coursethecoresetinthe ST department.
Studentsintheregular residential program comein asagroup and go through acore set of courses; twoin
the Fall semester and two in the Spring. The other usual Fall courseis R511: Instructional Technology
Foundations |, an introduction to and history of the field. The studentstend to take the core set together
throughout thefirst year of the program, after whichthey have moretraditional individual choiceof courses
for therest of the program.

R522 isanin-depth explanation of instructional design; the studentsareintroduced tothe ADDIE
model and instructional design theories, and also work on usability, formative evaluation, and visual
design. The deliverables for the course include two projects; students develop materials to teach one
concept and one procedure. Therefore, they becomefamiliar with at |east two different instructional design
theoriesfor each type of instruction, and follow the proceduresfor material s design and development for
two projects.

The I ST program focuses heavily on group work; students enter the program and immediately
begin working very intensively with teams. The program is al so proj ect-based; studentswork intheir teeams
ontwo large projectsthroughout the semester. Wewanted to maintain thisapproach intheonline Master’ s
program; theideas of intensive group work and thorough material s production at adistancewerethefirst
few challenges of designing thiscourse. Our program al so emphasi zesreflective practi ce; studentsnot only
onlook at their finished product, but are also required to reflect and write about the group process, group
dynamics, team functioning, aswell ason theinstructional design processitself. Student writeweekly e-
mail updates throughout the semester, aswell as a project report at the end that discusses the design
process; thereisas much emphasison process ason product. Finally, we wanted to maintain afeeling of
community among the students. Asalluded to earlier, about 50 students, both masters- and doctoral-leve,
enter the program every fall. These students go through coretogether and really start to devel op asense of
community; they feel like they’ reall going through boot camp together. Thisfeeling of community and
interdependence is another thing that we wanted to replicate in the Distance Master’ s program.

Intheresidential program, incoming students have aone-day orientation session theweek before
school starts. They meet each other and the faculty, have tours of the department and the School of
Education, and have ageneral introduction to the program. They spend the next number of weeksgettingto
know each other in classesand inthe social spacesinthebuilding. The Distance Master’ s studentswould
not have this latter opportunity, so we created a 4-day on-site orientation program for them. The week



before the beginning of the semester, all of the distance students came to Bloomington to engagein a
variety of content-based, group-building, and administrativetasks. Wewanted toinstill a“boot camp” feel
totheorientation to replicate what theresidential studentsgothroughintheir first few weeksof core. We
decided that if wewere serious about the community aspect of the program, wewould haveto emphasizeit
from the beginning, and that would include bringing students and faculty together face to face.

The problem that we weretrying to addressin designing aweb-based version of R522 washow to
create an online course that matches the residential experience in terms of assignments, criteria, the
problem- and project-based nature of the program, the emphasis on teamwork and group-based
interactivity, theimplementation of reflective practiceat several levels, and maintenance of acommunity of
learners and cohort support.

The purpose of this presentation isto describe what we went through in the planning,
development, and implementation of aflexibleonline course based on our principles, which we have taken
to be learner-centered design, knowledge construction, activelearning, collaboration, and multiplicity.

Lessonsfrom theliterature

Learnersthrive in learning communities. We know in the distance situation, students who are
geographically remote from the instructor and other learners can feel a sense of isolation. One way of
reducing the feelingsof isolationisto know that you have anumber of peopleyou can count on and who
are doing the same things and going through the same things on the other side of the country. Being part of
acommunity reducesattrition. Itiswell-known that when peoplefeel part of something, they arelesslikdy
to drop out because they know that someone el seisdepending on them. If astudent isworking on agroup
project, then suddenly decides she really doesn’t feel like continuing with the program, what keeps her
engaged isknowing that othersare counting on her. The morethat |earners need each other, the better we
arein terms of keeping them in the program (Palloff & Pratt, 1999; Raymond, 1999).

Learnersin an online format need a great deal of curricular, instructional, and technological
support (Sewart, 1993; Morgan & Tam, 1999). All of these areimportant in any course, and at adistance,
their needs are magnified with regards to the technological support. A number of presentations at this
conference were about acertain online course, but students cameto campusanyway. Thisisnot the case
for us; since half our students are out of state, as far away as South Dakota and New Y ork, coming to
campusisnot an option. If these people could cometo Bloomington, they would enroll inthe residential
program. But they can’t, which makesthem extremely dependent on technological support. Itiscritical
then, that these students be ableto accessto the kind of supportsthey need in order to achievethe goals of
the course, whether those supports are library readings, grading rubrics for assignments, presentation
materials, or technological tools.

L earnersneed frequent and meaningful interaction with theinstructor. It al so goeswithout saying
that, in any course, learners seek interaction with theinstructor. In adistance format, when studentsdon’t
havetheluxury of comingto classevery week and seeing theinstructor, they haveto fulfill their interaction
needsin other ways (Kirby, 1999; Crouch & Montecino, 1997). We remained cognizant of these
differencesand worked to build in other opportunitiesnot only for learner-instructor interaction, but also
for learner-learner interaction.

Activities should be task-based. Because studentswho take online programs are often working
fulltime, perhaps even in the field, they tend to favor the practical over the theoretical. Therefore, the
projects must be not only applicable, but authentic and meaningful aswell. Eval uation therefore should be
authentic and based on those tasks (Nelson, 1998).

Learnersshould be actively involved in the eval uation and improvement of the course (Cheung,
1998). Our students, being the first cohort to go through the program, know they are working with a
double-edge sword. On the one hand, they have the opportunity to almost mold theclassto their needs. On
the other, they are working with afledgling program that is still working out all its kinks. Later in this
paper we will describe the dialogue we have with the students about course improvements.

Thefinal major themewefoundintheliteraturewasthat of faculty support. Itisimportant to offer
not only releasetimefor teaching online—whichis, in general, much more time-consuming than teaching
in the regular classroom, especially in the case of a new class— but also provide remuneration for any
course devel opment theinstructor isinvolved in. Just like students, faculty will need extensive technical
support; professorswho are not instructional designers can also benefit frominstructional consulting help
when working in the new format (Saba, 1999; Schifter, 2000).



Description of the web-based cour se

There are three major components of the R522 course. First is awebsite which is a one-way
communication vehicleinwhich the prof essor providesthe studentswith agreat deal of information about
thelogistics, thetopics, and the requirements of the course. All of theinstructor-produced content resides
ontheweb site, including linksto other resources and i nformation about books and other references. The
second part is an asynchronous discussion forum in which students engage in online synchronous and
asynchronous conversation. They canwork at aclasslevel, posting messagesof interest to all the students;
they also have private team areas that are open only to team members and that other students and the
instructor cannot view. In addition to posting and replying to messages, in any of these areas students can
post URL sfor others' reference and can upload documents, such astheir project reportsor theinsructiona
materialsthey are creating. Thefinal element inthe courseisan e-mail listserv throughwhichtheinstructor
can communicate with all students quickly. Because e-mail isa“push” medium (the message arrivesin
their inbox), it offersmoreimmediacy thana“pull” option liketheforum (where studentshavetogotoa
particular URL to read amessage). Students can also communicate with theentireclassviathelistserv if
they so desire, although thus far they have very rarely taken this opportunity. There have been four
iterations of thisweb-site and forum to this point (the middle of the semester), soit truly isan on-going
design process of design and development for the on-line resources of this course.

Thewebsiteisone-way information frominstructor to students. A “home” link introducesthe | ST
program and the course, with each student’ sdigital picturethereto give afeeling of community, so that the
first thing students seeistheir classmates as areminder that they are part of thelarger community. This
functionishelpful not only for the students, but also for theinstructors and staff to remember the students
they met at the orientation and to put aface to a name.

Also ontheindex page, the“contact information” link lists how to get intouch with theinstructor,
thetwo graduate assistantswho deal primarily with technological support, the program coordinator, and
department offices for program and future course questions.

The“syllabus’ link provides students with everything they need to know about how the courseis
run, including the course philosophy and approach, objectivesfor the course, assignments, evaluation and
grading. Demographic information provided includes class meeting times and e-mail office hours. Office
hours have been set so that studentsknow that, no matter when they send e-mailstotheinstructor, thereare
two timesduring the week when emailswill be answered. Thisalleviatesthe concernthat “| e-mailed her
an hour ago, why hasn’t she answered me yet?’ Class meeting times (live chats) were established as a
metaphor for aclass meeting: getting to “ see” everyone at the sametime and having theinstructor therein
real timeto answer questionsin front of everyone and “asking in front of the whole class” rather than
replicating private e-mail conversationswith the professor. (Theweekly chat isthe only mechanism that
combinesthetwo elements of timeliness and publicness; if you post intheforum, you losetimeliness- if
you send private e-mail, you lose the publicness.) Basically, the syllabusisthe contract with the students
for what they will complete in the course.

The “schedule” isthe driving page of the website. Thisiswhere the students go in order to
manage and work through the course. The schedul e providesaweekly calendar of presentations, discussion
topics, and thedeliverablesduefor theweek. Each“ presentation” includes detail ed information such asthe
objectives of the discussion, an overview of the key points of the discussion, additional resourcesthey
should read to become more familiar with the topic, and questionsfor reflection. The* deliverables’ links
takethe studentsto assignment pages which specify the date due, the point val ue and percentage of grade,
any instructions for completing the assignment, and evaluation criteria so that students know how the
assignment will be graded.

Also on the index page, the students find linksto a“resources’ page that providesalist of all
materials students need to complete the course. The “turn in your work” link takes the studentsto a
password protected fileserver wherethey upload their compl eted assignmentsto theinstructor, so that the
instructor does not haveto go search through the forum or to deal with e-mail attachmentsevery timethe
students hand in assignments. The “ gradebook” link is afeature provided through the University
Information Technology Services and Bureau of Evaluative Studies and Testing (BEST). Here, the
instructor can create aMicrosoft Excel spreadsheet with students’ gradesand narrative comments, and then
post thoseto apassword protected fil eserver from which students can accessall their gradesand comments.
Theindex page also features links to an “evaluation” website which is also administered by BEST and
where students complete midterm and final course evaluations. Theindex page alsoincludeslinksto asite
map, a“frequently asked questions’ page, and the class Sitescape Forum.



The second technol ogical element of the R522 course isthe asynchronous discussion forum. The
university hashad a SiteScape Forum licensefor at | east three years, and this softwareisused to createa
virtual meeting spacefor the course, wherelearners can discussissuesrel ated to the classwith each other in
both synchronous and asynchronous formats. The R522 class forum includesfour distinct spaces: first,
thereisaweekly discussion topics space where studentsgo to interact with theinstructor and other students
regarding topics such as analysis, design, development, usability testing, creating instructor materials,
implementation, evaluation, visual design, web authoring, concept learning, procedure learning, group
skillsfor instructional design, and being areflective practitioner. A second spacein the classforumis
devoted to group dynamics, and students use this spaceto discuss the readings about group dynamicsthat
arerequired for the course. Third, thereisageneral discussion areawhere students can talk about any
topicsor issuesrelated to the course, but not specifically focused on weekly discussionsor group dynamics.
Finally, each student team has aprivate space which is password-protected spaceand wherethey cangoto
communicate, share documentsand work on their project deliverables. Thereisone other SS-gpacethatis,
strictly speaking, at the program level, not the courselevel. The Core Caféisaspace dedicated entirely to
social and non-R522 topics. At the orientation, the studentswereinvol ved in designing ametaphor (atown)
for this student-run space, and emphasized that it could be used for any non-R522 discussion. Students
could post messages about their personal livesand jobs, could add linksto personal and career-related web
pages, could post hintsfor technical problems, etc. Inthe beginning therewasagood leve of activity inthe
Core Café; however, postingsinthe Core Caf é have dwindled to none. It is possible that once the students
haveaneedto communicateasaclass(i.e., not just on their project teams), about which other coursesto
take, etc., that discussioninthe Core Caféwill pick up again. It is something that we are actively watching
for research purposes.

Thethird technological element of the courseistheclasslistserv, whichisused primarily by the
instructor to communicate publicinformation that needsto go to all studentsat the sametime. Because of
theimmediate nature of e-mail, thelistserv isused for announcementsthat require atimelinessand priority
that would beill-served by posting in the SiteScape Forum. Thelistserv isused by theinstructor to provide
reminders of deliverables due, to make changesin weekly plans, the send out clarifications regarding
criteriafor assignments, etc.

Instructional design process for adapting the cour se
Collaboratorsin coursedesign

Our design process was a collaborative effort with five stakeholders/groups. Theclient inthis
design project wastheinstructor of the course, who hasagreat deal of experienceininstructional design
and web devel opment. Given thisexpertise, the client was abl e to provide both subject matter and technical
expertise regarding the course design. The Director of the Distance Master’ s program was also a key
stakeholder in the design process, asit was expected that the design of this coursemight serveasatemplate
for future ST Distance Master’ s courses. The IST Department Chair was athird key stakeholder in the
design process, concerned with administrative aspects of the course aswell astherel ationships between the
Distance Master’s course (R522), the Distance Master’ s program, the residential program and school
reguirements. Thefourth stakehol der group, the course designers, consisted of ateam of fiveadvanced | ST
students, who worked either asinstructional or interface designersfor thisproject. These studentswere
either enrolled in advanced design and devel opment courses, or submitted the design of thiscourseasa
development project, whichisrequired for completion of an IST degree. Finally, in addition to these key
stakehol ders, studentswho had previously taken R522 courseswerealsoinvolved in thisdesign project,
providing valuable input regarding the instructional and interface designs for the course web-site.
Guiding principlesfor course design

Four fundamental principlesguided all aspects of design and development for the R522 course
website and forum. Thefirst principlewasthat the web-based course must be of comparably high quality to
theresidential course; itisnot acceptableto havea“R522 light” for distance students— or to differentiate
the quality of experience our students received in the course based on the course format. Secondly, the
web-based course must serve as amodel for future web-based coursesto be taught in the ST Distance
Master’ s program, which meant that the technol ogies used to support the course and theinterfaces used to
present course material s could not be so highly specialized that they would be difficult to replicatein other
courses. Third, the development process used would haveto foster faculty ownership and commitment to
the web-based course and the Distance program because we believethat faculty involvementiscritical to
the overall success of the Distance Master’ s program. Finally, the design team proceeded from the
assumption that an iterative model of design and devel opment would be most appropriate for adapting the



R522 course from the residential program to the web, because the iterative approach would best allow
designersto addresstheinteracti ons between content presentation, instructional processes and interface
elements, and to adjust the course design as appropriate.
Process of adaptation

The following process was used to adapt the residential course to the web-based environment
described above. First, the design team met with the instructor to confirm the goals and objectivesof the
course, and to make sure that the goal s and objectiveswere similar to theresidential course. Second, the
instructor identified the major content components of the course and considered how these components
would best fit in the web-based instructional environment (the major components of the course werethe
instructional design process, instructional theoriesand group dynamicsand critical reflection regarding
instructional designand teamwork). Having determined the major components of the course, thethird step
of adaptation was the establishment of an overall technology strategy for the course (at this point, the
instructor and designers agreed on using web pagesto provideinstructional materials, using the SiteScape
Forum to foster group interaction and team interaction, and using the listserv to communicate time-
sensitive messages to the entire class). Having identified the course components and the technol ogy
strategy for the course, the design team worked with theinstructor to design an interface that would best
reflect the priorities of the course and emphasize the major course components. Theinterface design
processinvolved theidentification of specific web-pages and forumlinksthat would be needed, aswell as
deciding which elements would be needed on each type of page. The result of this step was the
development of templatesfor each element of instruction (templatesfor the schedul e page, presentations
pages, assignments pages, resources, pages, etc.). Once alist of components had been identified, the
instructor and the interface design team undertook discussions regarding the rel ationships between the
various web pages and forum spaces in order to determine the most appropriate navigation paths and
navigation structure for the course website. With templates for specific web-pages and a navigation
structurein place, the design team turned to the task of gathering the actual instructional materialsfrom
various subject-matter experts, textbooks, journal's, web sitesand personal experienceto writethe content
for the presentati ons pages and to devel op the other content material sthat were needed for the web-based
course, which was step six of the adaptation process. These content documentswere produced in Microsoft
Word 98 and saved inrich text format, so that they could more easily beimported to html editorsand coded
ashtml files, which wasthe next step of the adaptation process. After html fileswere created, thefileswere
usability tested with several representatives of the target audience, identifying changesto be made and
updating the pages based on target audience feedback. The web-site wasthen ready to be uploaded to the
university file server whereit wastested for functionality and compatibility. Welearned that therewere
some compatibility issues between the Unix commands used by the university servers and the
programming code used when creating html fileswith Microsoft’ s Frontpage web editor software, resulting
in the need to re-code anumber of html files. During the onsite orientation, we showed the students the
course web-site and trained them in its use. At thistime, students also received training on the basic
features of the SiteScape Forum, the group editing features availablein Microsoft Word, aswell asbasic
skills of teamwork and group dynamics. Wefelt that the course design would not work if wedid not train
the studentsin how to implement the design; and for thisreason, an orientation was designed not only to
provide studentswith the skillsand knowledge they woul d need to be successful in thisprogram, but also
to give them the tools and technol ogies that would support their skills and knowledge. Based on this
orientation experience, students began immediately to provide comments and recommendations for
improving theweb design, so amechanism was created to gather their input, and theseinputsare used for
periodic maintenance and upgrading of the coursewebsite. We are now engaged in ongoing monitoring of
theuniversity’ stechnological capacity to make surethat we are continuing to provide our studentswith a
coursewebsite that is most appropriateto the goal s of instruction and best addresses students’ needsgiven
available technologies.

Factorsimpacting the adaptation process
Giventhedesign processthat hasbeen outlined above, the purpose of this sectionisto discuss some
issuesthat have probably impacted our devel opment process, which would need to betaken into account by
others who are planning to adapt aresidential course to the web environment.
Instructor experience and opennesstoinnovation
First, theinstructor’ s background and experience with instructional design and with technol ogy
impacts how easy or how difficult it would be for ateam of designersto comein and work to create a
product quickly. Inour case, theinstructor was adesigner and an experienced computer user, so shehad a



very good grasp of both the process and the product she wanted. Working with someonewho had varying
degrees of experience in pedagogical strategies, instructional design, and communications technology
would require different things of the design team and would yield very different results.

Itisdoubtful that an instructor would bewilling to teach aweb-based courseif that person were
not in someway open to innovation, yet instructor willingness often haslittleto do with what they end up
teaching. Thedegree of aninstructor’ sopenness, willingnessto risk, and acceptance of ambiguity will very
likely have an impact upon how successful aweb-based course may be.

Technological capacity and infrastructure

With the devel opment of each course, thereisastruggleto balance the competing issues of what
technologies will be supported by the university, what isthe greatest level of functionality that can be
offered, what isthelowest common denominator of student technol ogy that must be considered, and what
technologies will be most easily accessible and cost efficient for students.

Rationale for adaptation to web-based instruction

For an I ST department, the creation of aweb-based program works not only at offering our
program to those who cannot cometo Bloomington, but also allows usto practice what we preach. Inthe
tradition of the old lab schools, it gives us an opportunity to implement our ideas, to seeif what we are
reading, teaching, and proposing for othersreally doeswork, and what theissuesare. It givesour students
an opportunity to beinvolved in the design, devel opment, and maintenance of aprogram beforethey go out
into theworld to create their own. The reasoning behind the creation of web-based instructionislikely to
impact the design emphasis, aswell asthetimethat can be dedicated to the adaptation process. If wedidn't
have students pushing usfor thistype of experience and needing to havethistype of experience, we may
not have been so quick to create the Distance Master’ s program.

Fit of course goalswith technological capacity

Another factor that impacts the adaptation processisthefit of course goalswith technol ogical
capacity. How much of aproject-focus, readingsfocus, team-based focus, and individual focusthereisina
course will determine what type of web-based design is needed. For example, all of theinstruction and
interaction in R522 istext-based. Inthe Spring, wewill offer R541, aproduction coursein which students
doindividual projectsin Director, aweb page, an audio presentation, and video presentation. The content
of that course will greatly increase the technol ogical needs and will require different tools and ways of
working.

L abor force available for cour se adaptation

Theinstructor of thiscourse could not have created the course materialsalone. Fortunately we had
graduate studentswho needed and wanted this experience and who werewilling to work for course credit
or to complete arequired development project —if we hadn’t had that labor force, it would have been all
but impossibleto get thismaterial devel oped in the six-week time frame during which it was compl eted.
The make-up of your labor force may differ: you may need to do much of theinstructional design onyour
own and del egate the web devel opment to others. Y our time-frame may permit afew peopletowork more
slowly on the development.

Technological equipment and sophistication of learners

Asthefaculty member teaching thiscourse, one of thethingsthat I’ m most appreciative of isthat
the program devel opment team created a set of minimum technol ogy standardsfor the students, and told
prospective studentsthat they could not enroll inthe programif they didn’t have technol ogy that met these
basic specifications such as processor speed and modem speed and number of phonelines. We designed
with acertain expectation in mind, and even then, we have made changes to make sure that we addressing
thelowest common denominator of technol ogy sophistication so that we aren’t leaving any of our students
behind. Nonethel ess, wethink it isnot aburden to requirethat Distance students have more sophisticated
computer equipment and connectivity capacities than residential students.

L earner motivation for taking the course

We havebeen trying diligently in the design to create an environment in which studentsreally
want to collaborate with team members, and to be engaged in community. We continueto think in terms of
the design about how best to address community. The challengewith thistype of programisto learn how
to balance the interests of independent, self-motivated |earners with the need to build professional
community, to match those interests with the goal's and purposes of the program, and to try to design a
course website that links the goals of the learners with the goal s of the course.

Administrative support

We havetwo graduate assi stantswho are full-time technol ogy support for the coursewebsite, and

thisfreesup theinstructor to spend time addressing the curricular and instructional issuesrelated to the



course. Without thisadministrative support, itishighly likely that most of theinstructor’ stimewould be
spent doing troubl e-shooting and problem solving with respect to technology. An exampl e of thetype of
thingsthe graduate assi stants addressincludewhether chat programs shoul d be used for team col laboration,
which chat programswork best, and dealing with thetimesthat university servers go down and students
can’t access forums or the class web-site.
Tuition and fees

Thereisan outstanding question asto whether the return on investment outwei ghs the costs of
creating and implementing web-based courses. The need to generate revenue from aDistance Master’s
program, at some point, will become afactor that impacts the design and adaptation of residential courses
to the web environment. The fact that our department is committed to this program in order to provide
instructional design, development and research opportunitiesfor our students meansthat this Distance
Master’ s course and the program as awhole have an entirely different impact on our department than
would bethe caseif the primary concern of our department wasto generate revenue from this program.

Recommendations
Start development early
Theinitial development of the course described in this paper occurred over asix-week period from

July to August 2000, and required approximately 500 hours of labor from a development team of five
individualsand theinstructor of the course. Obviously, the more people you have available and the more
timeyou have, the better. Although the course devel opment took only six weeks, the administrative and
department-level foundation had been laid over the previous 6-12 months. Even if you do not begin
designing right away, you need to start talking to the stakehol ders, setting out requirements, getting faculty,
staff and administrative buy-in, and dealing with bigger-picture issues.
Confirm capacity of technology to addr ess needs

Confirm capacity of technology to address needs. Doesthe university provide the technol ogical
tools, software programs, and administrative support that will be needed to create asuccessful distance
learning experience? M ake surethat the programsand software you choose are appropriatefor thedelivery
mechanisms, for your students, and for your content. While not asking for new equipment and software
costing thousands of dollars, require asolid minimum set of technol ogy standardsthat your studentswill
meet. Provide faculty with the best equipment and connection possibl e, from the office and from home.
Develop policiesfor ownership of materials

Thereismuch discussion of who ownswhat in the creation of online courses. Each university has
itsown policy. Make sure you are familiar with yours and that your faculty agree to abide by itsterms.
These polices can act as disincentives for faculty to create excellent online instructional materials, so
communicate with administration about potential ly updating and modifying policiesthat aretoo restrictive
or that flout general intellectual property rules.
Have minimum technology standardsfor students

Aswas previously mentioned, learning at adistancerequires certain toolsthat are different from
thosearegular student may need. Stating explicitly what studentswill requireisuseful inthat studentscan
comparetheir present capabilities to the minimum standards and have good guidelines on upgrading.
Additionally, if they want to buy a new computer, they have the standards at hand. Our university, like
many others, has special hardware and software deals with avariety of companiesthat the Distance
students can take advantage of . In our team-based program, if one student cannot connect or completethe
work because he doesn’t havethe software, itisnot just hisproblem, it ishisteam’ sproblem, and therefore
the class's problem.
Provide detailed technology training for learners

Residential students and faculty have enough problems with getting their technology to work
smoothly. Students learning at a distance are exponentially challenged to learn and troubleshoot their
technology problems. Intheresidential | ST program, studentswith questionscan easily find someonein
thelab or in the hallway to help them. The Distance learners may have no one within 500 mileswho is
working with this software and theref ore must rely only on himself and theavailableresources. Tothisend,
we not only gave students a crash coursein much of the software and toolsthey would be using, but al so
taught them how to troubl e shoot and whereto go for help. Thereisatelephone hel p desk that they have
accessto, aswell as Indiana University’ s Knowledge Base, an award-winning technology information
database.



Providelear nerswith guidelines for when to use each communication vehicle

We offered very little guidance about which tool swere best suited, according to our research, for
what kindsof communication. Some of our teamsdid everything from team meetingsto actual writingand
development, completely synchronously, which ended up being long chat sessionsthat were uselessto
them later, and $100 conference call phonebills. Thisisnot surprising that studentswill take awhileto
figure out the best methodsfor communicating in the new way. Because studentsare used to meeting face-
to-face and talking, they assumethat the chat format worksfor every kind of interaction. Inthefuture, we
will offer students guidelines of when to use the Forum, when to use chat, when to use e-mail, etc.
Test-adapt-test-adapt-test-adapt

Itishighly unlikely that the first version of the course website created will bethe best or most
effective one, so you should plan for and engage in at least several iterations of usability testing with
representatives of the target audience, and use the results of those tests to adapt the websitein order to
improve the educational experience for the learners.
Recognizethat all faculty areimpacted by the implementation of a single cour se

One faculty member inisolation will not be able to design, develop or implement aweb-based
course. It takesthe support of an entire faculty to completethisprocess. Additionally, thedepartment asa
whole needsto have buy-into the processand the product. If there arefaculty memberswho seetheonline
version of the program as being watered-down and therefore less valid than a“regular” degree, these
concerns need to be addressed. Chances are good that during the devel opment and first implementation of
online courses, thelead faculty member will haveto lessen her other departmental responsibilities, and the
other faculty membershaveto bewilling and ableto pick up that slack. Although somefaculty may never
teach in the online format, they may be asked to “guest lecture” or find other ways to interact with the
Distance students. Evenif they have absolutely no contact wit the online program, their livesand jobswill
be affected by the program and therefore they are important stakeholders in the process.

Conclusion

The process of adapting aresidential coursein Instructional Systems Technology to aweb-based
course for a distance masters program has been a challenging, and at times, adifficult experience. This
process of adaptation hasrequired that theinstructor and theinstructional design team grapplewithissues
of technology support, software capabilities, the collection and dissemination of course resources, the
technological skillsof learnersand faculty, and the motivation of learnersand faculty to create and sustain
community. It has required that the instructor move out of the comfort zone of familiarity with the
residential learning environment to consider what aspectsof that environment are most appropriate and can
best be replicated in an on-line environment, and what unique features of the on-line environment can
facilitate learning.

Each adaptation of aresidential courseto aweb-based environment will bein many waysunique
and non-generalizable, asisthe case of adaptation for the R522 course which hasbeen described here. Y et,
consideration of the experiences of thisinstructor and instructional design team may offer someinsightto
those who are in the process of adapting other courses to web environments of issues that impact
adaptation, including course objectives, technol ogical capacity, and learner skillsand knowledgerelated to
the use of sophisticated technology.
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HUMAN-CENTERED DESIGN BILL OF RIGHTS FOR EDUCATORS

William A. Sugar, Ph. D.
East Carolina University

It appears to be a ceaseless question on determining the best ways to incorporate technol ogy
within public schools. Though the past rel ationship between the I nstructional Technology disciplineand
public schools has been tenuous and limited (Heinich, 1995), Willis, Thompson, and Sadera (1999)
recently present encouraging news. They summarizethe current research of anew sub-discipline within
instructional technology: information technology and teacher education. Thisnew field offerseffective
solutionsto encourage technology adoption and integration within public schools. Thisarticle presents
another potential solution by proposing a human-centered technology bill of rightsfor educators. The
intention of thisbill of rightsistoinfluence educators’ beliefstowardstechnology and to enableeducators
to confront the seemingly mesmerizing host of new technologies with confidence.

Instructional technology in the schools: Allegiance and resistance

Throughout thelast century, pubic support for the use of new technol ogiesin the classroom has
been sympathetic and promising. New technological gadgets (e.g., Edison’ skinetographs, instructional
television, filmstrips, videocassettes, and now, DV D players, etc.) have been designated as“ champions’
that will help facilitate the ultimate technol ogy integration and revolutionin schools. Thegeneral public
tend to view technology asbeing “ positive” overall (Kerr, 1996). Thisallegiance appearsto be somewhat
of ablind frenzy wherethereisan “initial wave of enthusiasm for new technology” (Cuban, 1986, p. 4). In
fact, Segal (1996) describes this phenomenon as “technological utopianism” whereas Mellon (1999)
characterizes the current all egiance to technology as a worshiping act.

However, the“ Field of Dreams” syndrome” does not apply to educational settings. Even though
new technol ogiesare proclaimed, introduced, purchased and adopted by schools, teachersare resistant to
“modern” technologies and are reluctant to accept new technologies (Cuban, 1986, p. 2). In most cases,
technology is“hurled” at teachers when “non-teachers” introduce and originate new technol ogiesinto
school s through top-down mandates (Cuban, 1986, p. 54). Thisiscurrently thecase. Public schoolsare
well equipped with computers, but all to often teachers do not regularly use this technology in their
classrooms (Cuban, 1993; Office of Technology Assessment, 1995). Though Becker (1998) reports
promising newsfor Internet use among teachers, universal acceptance of new technol ogiesamong teachers
should not be taken for granted.

Immatur e and matur e views of technology

Despitethisinitial enthusiasm, reluctance, and resistance, individual teachershave successfully
adopted and integrated technologies within their classrooms. However, there have been inconsistent
technology adoption stylesand usage among teachers (Dexter, Anderson, and Becker, 1999, p. 221; Office
of Technology Assessment, 1995). These different styles can be categorized as an immature view of
technology as opposed to amature view. Animmature view perceives new technology asan add-on or
supplemental activity and devel opsroutineinstructional tasks (Willis& Mehlinger, 1996, p. 984). Witha
top-down approach, Fabry and Higgs (1997, p. 389) report that new technol ogies have beenforced into
schools which “typically results in superficial adoption rather than incorporating the substance.” Ely
(1997) commentsthat new technol ogies (e.g., computers) “rarely supplant other mediaand methods” (p.
104). A matureviewpoint of technology goes beyond thissuperficiality and viewsaparticul ar technol ogy
asatool tofacilitatelearning (Office of Technology Assessment, 1995). Thus, thisnew technology isnot
supplementing a particular curriculum, but isin the process of revolutionizing that curriculum. Infact,
Ertmer (1999, p. 47) states “in general, the more integrated one’'s technology use becomes the more
fundamental the required changes.”

*“Field of Dreams” referstothefilmwith Kevin Costner. Inthisfilm, Costner'scharacter buildsabaseball
park in a corn field with the expectation that people will come once thefield isbuilt.



Still, whether a school adopts an immature or mature perspective of technology, the critical
variable in the adoption and subsequent integration of a particular technology is the teacher (Fabry &
Higgs, 1997; Saye, 1998). Teachersmust be convinced of thefeasibility of using aparticular technology
before this adoption and integration occurs (Office of Technology Assessment, 1995, p. 71). Teachers
must perceive any possible change (technol ogical or non-technological) asbeing hel pful to their current
duties(Saye, 1998, p. 211). Ertmer, Addison, Lane, Ross, & Woods (1999, p. 55) concur by stating, “if the
computersdo not teach what the teacher stresses, teachesthingstheteacher doesnot, or requirestypes of
intelligent activity the teacher does not emphasize, it isunlikely the teacher will assign high valuetoits
use.” Quitepossibly, teacher’ sresistance and animmature perspectivetowardstechnol ogy could be solely
dependent on teacher’s acceptance. Top-down mandates will not bring about afully technology-rich
curriculum, but only teacher’ sindividual decision and acceptance of anew technol ogy will betheguiding
force.

If itistruewhat Willisand Mehlinger (1996, p. 978) state asan “ universal conclusion that teacher
education, particularly pre-serviceisnot preparing educatorsto work in atechnol ogy-enriched classroom,”
then we need to create the environment in which teachers can make rational decisions and accept a
particular technology. In fact, Willis (1993) notes that we have moved into a new era of educational
computing and a new way of asking questions about technology adoption (p. 14). We must now start
asking questions about the new roles and responsibilities of ateacher and provide training to support
teacher technology adoption and integration (Willis, 1993, p. 28). Fabry and Higgs (1997) notethat in
order to adopt amatureview of technology teachers* must a so fundamentally change how they teach.” (p.
388).

| take an optimistic stance and believethat we can provide an environment in which teacherscan
individually accept and maturely integrate technologiesinto their curriculums. Inorder to facilitatethis
interaction, | proposeatechnology bill of rightsthat isaimed at influencing teachers’ belief system. Before
this bill of rights and its principles are explicated, a summary of factors that influence and impede
technol ogy adoption, aswell asadistinction between Ertmer’ s (1999) first- and second- order barriersmust
occur.

I ncentives and obstacles for integrating technology

Fortunately, past research has detailed numerousincentives and obstacl estowards adopting and
integrating technology within schools. Table 1 summarizesthesefactors. Some obviousinfluencesinclude
tangiblefactors, such asadditional resources, financial support, staff development, etc. Teachersneedto
be convinced that aparticular technology will solvetheir problemsthrough practical means (Cuban, 1986,
p. 66). Inaddition tothesealterations, tacit improvements need to beimplemented to promotethe adoption
of new technologies. Some of these proposed improvementsinclude, promoting teacher empowerment
(Topp, Mortenson, & Grandgenett, 1995, p. 11); providing acomfortable atmosphere and individualized
attention (Schrum & Fitzgerald, 1996); creating acomfort zone (Norum, 1997) and other similar factors.
Though it may bedifficult to develop a“ comfort zone” for teachers using technol ogy, thesetacit changes
may be more significant than providing additional resources or offering staff development technol ogy
courses. Fullan and Stiegel bauer (1991, p. 315) notethat "nothing has promised so much and hasbeen so
frustratingly wasteful asthe thousands of workshops and conferencesthat led to no significant changein
practice when the teachers return to their classrooms.” Fundamental technological changes could be
directly linked to these tacit stimuli.



Table1

Incentives and obstacles affecting technology adoption and integration

Incentives

Obstacles

« Adequate equipment and resources (Becker, 1994; Fabry &
Higgs, 1997; Hadley & Sheingold, 1993; Office Of
Technology Assessment, 1995; Topp, Mortenson, &
Grandgenett, 1995)

« Supportive environment that allows “risk taking” (Becker,
1994; Topp, Mortenson, & Grandgenett, 1995, p. 12;
Willis, 1993)

« “Expectations and encouragement are vital to the infusion of
technology into the educational process’ (Topp,
Mortenson, & Grandgenett , 1995, p. 13)

« Collegiality among users (e.g., teachers) (Becker, 1994)

« Smaller class sizes (Becker, 1994)

« “Exemplary teacherswerein schoolsthat had nearly twice as
many computer- using teachers (Becker, 1994, p. 303)

« Personal interest (Becker, 1994; Ertmer, et. al. (1999)

« Extra time (Fabry & Higgs, 1997; Hadley & Sheingold,
1993; Office Of Technology Assessment, 1995; Schrum &
Fitzgerald, 1996; Willis, 1993)

« Staff development (Becker, 1994; Fabry & Higgs, 1997;
Office Of Technology Assessment, 1995; Willis, 1993)

« “Exemplary teachers simply had higher standards and greater
perceived needs than did the other computer users.”
(Becker, 1994, p. 315)

« Attempt to reach students with learning or attention problems
(Ertmer, et. al., 1999)

« Motivated to make lessons more interesting (Ertmer, et. al.,
1999)

 Preparing students for the future. (Ertmer, et. al., 1999)

o Staff support (Becker, 1994; Office Of Technology
Assessment, 1995)

« Teachers must be empowered to make decisions about
technology (Fabry & Higgs, 1997, p. 390)

« “Ownershipis critical to success.” (Willis, 1993, p. 29)
« “Follow up support and coaching is as essential to effective

staff development as is the initial learning experience.”
(Office Of Technology Assessment, 1995, P. 30)

e Lack of technology skills and knowledge (Martinez &
Woods, 1995)

« Lack of equipment (Ertmer, et. al., 1999)

* Mismatch with classroom style (Ertmer, et. al., 1999)

e Lack of staff development (Ertmer, et al., 1999; Fabry &
Higgs, 1997; Office Of Technology Assessment, 1995;
Topp, Mortenson, & Grandgenett, 1995)

« Absence of incentive or improper incentives (Martinez &
Woods, 1995)

« Absence of environmental support (Martinez & Woods,
1995)

 Lack of motivation (Martinez & Woods, 1995)
« Lack of equipment (Ertmer, et al., 1999)

e Lack of time (Ertmer, et a., 1999; Office Of Technology
Assessment, 1995)

« Lack of relevance (Ertmer, et al., 1999)
« Lack of confidence (Ertmer, et al., 1999)

e Lack of funding (Fabry & Higgs, 1997; Office Of
Technology Assessment, 1995)

« Lack of access (Fabry & Higgs, 1997; Office Of Technology
Assessment, 1995)

« “Innate dislike for change (especially change mandated from
above) is the most basic and significant barrier to
technology integration” (Fabry & Higgs, 1997, p. 388)

« “Top down projects tend to fail over time.” (Willis, 1993, p.
29)

e Current assessment practices (Office Of Technology
Assessment, 1995)

Peggy Ertmer (Ertmer, 1999; Ertmer, et. al. 1999) distinguishes between these two factors as
being first-order barriersand second-order barriersto technology. First-order barriersareexternal tothe



particular environment, such as securing additional resources to learn more about a new technology.
Second-order barriers areinternal to the school setting and are related to one’ s beliefs about the use of
technology. Second-order barriers*” confront fundamental beliefsabout current practice, thusleading to new
goals, structuresor roles” (Ertmer, 1999, p. 48). Ertmer notesthat both of these barriersare prevalentin
the challenges of technol ogy adoption and both types of barriers need to be confronted simultaneously
during the adoption process (Ertmer, 1999; Ertmer, et. al., 1999, p. 70). Thereis adistinct interplay
between thesefirst-order and second-order barriers. Ertmer, et al. (1999, p. 55) notethat “researchershave
suggested that teachers' beliefsabout therole of technology in the classroom may either reduceor magnify
the effectsof first-order barriers” and that “ second-order barriersmay persist even when first-order barriers
are removed” (p. 70). These intrinsic barriers towards technology are indefatigable since teachers’
fundamental beliefs towardstechnology are more difficult to modify. However, the proper removal of
these second-order barriers can be a critical variable in effective technology adoption. This elusive
second-order barrier challengesthe assumption that if aschool provides enough tangibleresources(e.g.,
money, computers, software, etc.), then teacherswill bewilling to use new technologies. Thisisnot the
case. Teachers personal beliefs about using technology will greatly influence the use of a particular
technology. Ertmer (1999, p. 51) notes that “reduction or elimination of first-order barriers allowed
second-order barriersorissuesto surface.” The Office of Technology Assessment also notesthat “ many
technology rich sites continueto struggle with how to i ntegratetechnology into the curriculum” (Office Of
Technology Assessment, 1995, p. 30). Concentrating on shaping teachers’ beliefsabout using technology
and removing these second-order beliefsisacritical variable during technol ogy adoption and integration
process.

Beliefs about technology and itsimpact

In fact, attitudes and beliefsin teaching are essential in understanding how ateacher teaches,
thinks, and learns (Richardson, 1996 p. 102). Richardson (1996) statesthat teachers’ beliefsareinfluenced
by personal experience, experiencewith schooling and instruction, and experiencewith formal knowledge.
Liketechnology barriersand influencesin schools, teachers’ beliefsand attitudestowardstechnology also
have been documented in past studies. Several researchersnotethat teachersfeel uncomfortablelearning
new technologies (e.g., Brush, 1998, p. 243; Ertmer, 1999, p. 48; Fabry & Higgs, 1997, p. 389; Schrum,
1999, p. 85). Willis (1993, p. 28) notesthat “many educatorsfeel isolated and alone” with the process of
learning new technologies. Both Carr-Chellman and Dyer (2000) and L affey and Musser (1998) found that
pre-serviceteachersviewed new technol ogies as an impediment or contradictory to effectively teaching
their students. Saye(1998) offersatypology of teachers’ beliefstowardstechnology. Sayedeveloped a
continuum of two types of beliefs: accidental touristsand voyageurs. Accidental tourists seek to control
and adapt technol ogy withintheir existing teaching structure whil e voyageursseek to usetechnology for a
personal challenge and willing to explore and experiment with technology (Saye, 1998, p. 224). Saye
(1998) found that most teacherswere accidental touristsand tended to stay withintheir own teaching style.

Teachers' attitudes towards technology use potentially present a formidable obstacle. These
beliefsimpede viewing technology asatool and promote animmature view about technology. Thatisto
say, if ateacher feelsapprehensive about using technology and viewsit as an impediment to interacting
with students, it is no wonder that technology is being used exclusively as a supplement and within the
teacher’ sexisting teaching style. Alternatively, successful integration of technology changes educators’
view of theteacher-student relationship and alterstheir teaching practices (Dwyer, 1996). Becker (1998)
found that teacherswho purported to have aconstructivist teaching style, tended to integrate technol ogy
within their classroom. Teachers’ willingness to change is a key variable in successful technology
integration (Marcinkiewicz, 1994). Though both Becker (1994, p. 291) and Schrum (1999, p. 86) agree
that with experience, teachersmay eventually become comfortablewith aparticular technology, thereisa
missing, critical link ininteracting withtechnology. Thisvariableisteachers’ vision about how technology
should be utilized in their classrooms.

Cultivating apositivevision towardstechnol ogy can beasignificant factor in promoting amature
view of technology and viewing technology asatool (Ertmer, 1999; Office Of Technology Assessment,
1995). Ertmer (1999, p. 54) statesthat “ one of theimportant stepsin achieving meaningful technology use
isthe devel opment of avision of how to use technol ogy to achieveimportant educational goals.” Ertmer
(1999, p. 54) recommends three strategies to develop a vision, including modeling, reflection and



collaboration. Inaddition tothese strategies, we need to go astep further by adopting aset of beliefsand
fundamental principles. We can*“jumpstart” teachers' positive experienceswith technology by proposinga
vision, aset of beliefs, and fundamental principleson the use of technology inthe classroom. | attempt to
encompassthese val ues by proposing atechnology bill of rightsof educators. Exercisingthishill of rights,
teacherswill become comfortable using technology, adopt a mature view of technology and start using
technology as atool in their classrooms.

Technology bill of rightsfor educators. Human-centered design influences

Summarizedin Table 2, thisproposed technol ogy bill of rightsfor educatorsisdirected towards
teachers' use of technology and is intended to be a vehicle to change their existing beliefs (Ertmer’s
second-order barriers). A brief description of the primary influences of this proposal will be discussed
before each of theserightsisexplicated. Human-centered design principles primarily espoused by Donald
Norman (1988, 1993, 1998) isthe main philosophy that influencesthisbill of rights. Thishuman-centered
stance proposes an attitudinal shift from a reactive stance to a more proactive stance towards using
technology intheclassroom. It requiresdesignersof new technol ogiesto consider the needsof their users
asaprimary factor intheir creation. With thisnewly adopted human-centered attitude, teacherswill more
readily integrate "new" technologies, aswell as"old" technologiesinto their teaching practices.

The term, "human-centered" is synonymous with terms such as "user-centered,” "learner-
centered.” Essentialy, all of thesetermsreflect the belief that designers must create products based upon
that teachers can use and are upon their users' (or alternatively upontheir learners or human's) perspective.
Software designersin particul ar have used thisdesign philosophy and methodol ogy asearly asthe 1970's
(Eason, 1988). Donald Norman (1988, 1993, 1998) who originally coined the term, human-centered
design, describesthis methodology asa* process of product development that startswith usersand their
needsrather than with technology. Thegoal of product development isatechnology that servesthe user,
where the technology fits the task and the complexity is that of the task not of the tool” (p. 185).

Thisphilosophy assumes and acknowl edgesthat there are obstacl esto effective technol ogy use.
To remove these obstacl es, designers can improvetheir technol ogical products based upon their users’
perspectives. To accomplish this, designers seek actual usersreact toinitial prototypesin alab setting.
Designers then interpret these reactions

Table2
Proposed human-centered technology bill of rights for educators

* Itisnot your fault, it isthe designers' fault.

« "0Old" technology isfineto useaslong it is effective.

 Technology will conformto my proposed needs, not designer's needs.

« | am adesigner of technology, rather than a user of technology.

» Appropriate technology is redundant or impractical technology is an oxymoron.
* The sole purpose of technology isto help me be more creative.

« Itisfineto make "errors" with technology; technology will adapt to my mistakes.
» Technology is designed and used to solve my problems.

» The more active technology user | am, the more effective the technology will be.

and redesign their prototypesto better accommodatetheir users’ needs. Human- centered designersare
encouraged to "test early and often” (Nielsen, 1993).

Similar to Tripp and Bichelmeyer’s (1990) rapid prototyping process, designers potentially could go
through several iterationsin gaining information about their users' perspectives. Eventually, designerswill
create an effective final product.

Thereare several assumptions about designersand usersrelated to thisdesign philosophy. Oneis
that designersare serving usersand their needs. Usersare more proactive whereas designers need to be
reactive to their users' requirements. Technology is expected to work effectively for its users and be



intuitive. If aparticular technology doesnot work or is counter-intuitive, thenit needsto bechanged. The
users do not need to be changed. Early participation from actual usersis encouraged and promoted.

Detected errorsin early prototyping sessions are positive whereas early prototyping sessionsthat do not
yield problems are suspect.

Proposed human-center ed technology bill of rights

Thisbhill of rightsiswritten specifically for teachersand administratorstoimprovetheir attitude
towards the use of new technologies. This transformation will lead these educators to successfully
integratethesetechnologiesin their curriculumsand future classrooms. These ninerightsare described
below.

It isnot your fault, it isthe designers fault: This principle addressesthe “blame syndrome” in
which educatorsand other usersusually blamethemsel vesif they cannot successfully operate aparticul ar
technology. For example, studentsin my onlinelntroduction to the I nter net course often apologizefor not
performing aparticular task, such as properly uploading their web pagesto aserver. They tend to accept
the blame for not being successful inthisprocess. From ahuman-centered design perspective, thisbdlief is
fallacious. If auser cannot navigate properly through a particular technology, then part of (if not all)
responsibility lieswiththedesigner. Too often, educatorsblamethemselvesfor doing something “wrong”
withtechnology. They might have pushed the“wrong” button, typedinthe“wrong” command, or clicked
the“wrong” icon. Thiserror pointsto thefact that the particular designer did not originally anticipate how
wewould useit. Wewerenot “wrong”, but our mental models (Johnson-L aird, 1983; Norman, 1986) of
thisprocessdid not correspond to thedesigner’ sown mental model. Sincewedid not originally conceive
of the particular technology, incongruent mental modelsare not our responsibility. Itistruethat educators
need to learn how to use particular technologies (e.g., word processors) through proper training (e.g.,
books, workshops, etc.) and designersare not responsiblefor thisinstruction. However, if teachers cannot
utilizeaparticular technol ogy properly, then designers must accept thisresponsibility and redesign the next
version to better fit their target audience’s mental model.

“Old” technology isfineto use, aslong it is effective. Too often, an erroneous belief isthat the
latest version of asoftware program or another technology isuniversally preferableto an older versionor
an older technology. But, thisisnot alwaysthe case. Sometimesan older technology (e.g., achalkboard)
may be more effective than its more recent counterpart (e.g., PowerPoint). If a teacher can teach an
effectivelesson using “old” technology (e.g., overhead projectors, chalkboard, dideprojectors, etc.) then, it
isacceptableto use. Why? Blindly jumping onthe bandwagon to usethelatest technology, especialy if it
is costly and potentially ineffective makes no sense.

Thisis especially truein the case of ahigh school in the southeast region of the United States.
Recently, two high schools merged into one unified high school. Thisnew high school wastechnologically
upgraded with new computersand related equipment. Teachersin both schoolsweretold not to bring any
“old” technology to this new school. After afew weeks of this school merger, some teachers were
requesting and searching for their “old” technology. Teachers were not totally resistant to this new
environment, but they have successfully designed effectivelessonswith their “old” technology. Thekey
wordiseffective, aswell asefficient. Aslong as“old” technology iseffectiveand efficient, it isacceptable
to use. However, thereisan amendment to thisparticular right. 1f “old” technology isnot effective and/or
efficient, then teachers must be willing to get rid of this“old” technology and replace it with a“ new”
technology.

Technology will conformto my proposed needs, not designer's needs. Noticethisrelationship.
Who is conforming? Technology should conform to our needs as opposed our needs conforming to
technology. If designersof aparticular technology want to create asuccessful product, they must attempt
toconformto our needs. Thisrightisdirectly related to Donald Norman's human-centered motto for the
twentieth-first century. Norman (1993) notes the 1933 Chicago World's Fair motto was: Science Finds,
Industry Applies, Man Conforms. Norman proposes atwentieth-first century human-centeredmotto. Itis
People Propose, Science Studies, Technology Conforms. This new motto now implies that we must be
proactivein our expectations of new technology. If atechnology isgoing to be successful and effectivein
schools, it now must conform to the needs of teachers, administrators, and students. We should expect
nothing less from new or old technol ogies.



| ama designer of technology, rather than a user of technology: Thisright also representsashift
in perspective. Teachers are naturally “designers’ rather than “users.” They continually design new
lessons, curriculum guides, instructional modules, etc. They rarely takethereactive stance of usersintheir
profession. When interacting with technol ogy, educators should adopt the proactive“ designer” viewpoint
asopposedtoreactive“ user” viewpoint. Wilson (1999, p. 16) concursby stating that “ end users|[teachers]
needtothink likedesignersaswell asconsumers.” Asa“designer”, teachersshould expect that technol ogy
would enablethem to be successful intheir designer rolesasinstructors. Though they may be“using” a
particular technology, teachers should continually ask how can thistechnol ogy enablethem to becomea
more effective “designers.”

Appropriatetechnology isredundant or impractical technology isan oxymoron: Thisrightisa
potentially puzzling statement, but actually pointsto the specific nature of technology. AsEly (1997)
notes, too often technol ogy isreferred to asan object (i.e., hardware, software). However, if onelooksup
the definition of technology, onerealizesthat technology isaprocessas opposed to an actual “thing.” This
particular right describestwo qualities of thisprocess. One aspect of technology isthat it should be used
for appropriate reasons. We must adopt the perspectivethat it is preposterous to think one would use
technology for inappropriate reasons. True, it is conceivable for someone to use technology for
inappropriate reasons (e.g., using acomputer to add single digit numbers), but why? Thisproposed right
impliesthat educatorswill utilize technology only for appropriate reasons. Otherwise, itisawaste of time.
The second aspect of technology istheissueof practicality. The nature of technology isto solve practical
problems. In fact, the nature of the field of Instructional Technology isto solve practical problemsin
instructional settings, as opposed to solving obtuse problemsininstructional settings. Again, itwouldbea
pointless activity if educators used technology to conceive of impractical solutions.

Itisfinetomake"errors" withtechnology; technology will adapt to my mistakes. Thisgoesback
to the issue of technology conforming to our needs. If there are "mistakes", then the next version must
accommodatefor theseerrors. If thereisan error messagefor aparticular technology or if something goes
"wrong", then the responsibility falls directly on the shoulders of the designer who created this new
technology. One of my colleagues has the following quote in her office: “technology teaches you
patience.” Thisadage embodiesthe frustration that most of us probably have experienced with current
technology. | am surethat | have spent countless hourswith anew technology (e.g., software program)
when | could have done the same task in half of the time using another means. | was not making
“mistakes”, but learning to become more patient with thisnew technology. Thisright representsareversal
of roles. Instead of making an“error”, we now must become more patient with the designers' ill-intended
errors. We also must expect that designers will learn their mistakes and adapt their revised versions
accordingly.

Technology isdesigned to solve my problems: Thisright directly equatestechnology asbeinga
“tool..” Infact, if technology isnot being used asatool, then it probably isbeing misused. Technology is
themeansto provide practical solutions. The purpose of this“tool” isto solve problems. By adapting this
stance, educators can make clear decisionson how to use aparticular technology for aparticular situation.
If atechnology isnot going to solve aproblem, then thereisno reasonto useit. Administrators should not
expect all of their teachersto use aparticular technology if it doesn’t solvetheir problems. Theemphesisis
on selecting theright tool to solveaparticular problem. Thisright will giveavoiceto those educatorswho
do not feel compelled to join the latest technology bandwagon, but give them credence to make an
informed decision in selecting the appropriate technol ogy to solve their particular problems.

Technology isdesigned to hel p me be more creative: In addition to solving problems, educators
should expect that their technology should facilitate creativity and to become more effectiveinstructors.
Thus, technology should be designed so that educators can be creative problem solvers. Thisisrelatedto
Norman’s(1993) “smart, not dumb” concept. Norman notesthat technology could either make us* smart”
or “dumb”. Technology could entrap us in a senseless stupor such as television viewers staying
mesmerized in one spot for countlesshours. Or technology could enable ustoimprove and illuminate our
selveswhere students could interpret the Declaration of |ndependencefrom multiple perspectives. Itisno
guestion that we need to demand thelatter option. If aparticular technology doesnot make educatorsand
subsequently, students “smart”, then, thereis no reason to use it.



Themore activetechnology user | am, the mor e effective the technol ogy will be: Thisisanother quality
of effectivetechnology andrelatedto the” smart” issue. Educatorsshould expect to be active partnerswith
aparticular technology. One should not be “dormant” users and interact with atechnology asa"page
turner". Designers should create adynamic environment wheretheir usersare engaged. Infact, “ smart”
usersoccur when they are engaged with aparticular content areawithin adynamic environment. Withthis
expectation, educators not only will be active technology users, but their students also will be.

Technology bill of rightsfor educators. Summary

Each of these ninerightsisdeliberately directed towardsinfluencing teachers' attitude toward
technology use. If you consider the reasoning of each right, the cognitive rationale might be lacking.
However, thiswasintended. The description and explanation of these rights resembled more of a*“ pep
talk”, sermon, or another similar affective oral exposition. The intent of theserights are to influence
teachers' beliefs, introduce new principles on how to view technology, empathize with teachers’
frustrationswith technology, and inspire teachersto consider an alternative perspective of technology. A
more comprehensive cognitive justification was consciously withheld in order to focus on influencing
educators’ affective domain.

With the assumption that effective technology adoption involves changing both attitudes and
behaviors (Richardson, 1996), this proposed technology bill of rightsis concentrated on influencing
teacher'sattitudesand consequently, changing teachers’ behaviorstoward technology. By changingone's
attitude towardsthe use of technol ogy within schools, teacherscould potentially remove several obstacles
towards effectivetechnol ogy adoption and integration. The proposed attitude shift, asreflected inthishill
of rights, givesteachersthe opportunity to take afresh stance towards use the new technol ogies, adopt their
own vision about technol ogy, and givesthem the opportunity to clearly distinguish whether they should
adopt these technologies or not.

Futuredirections and a possible covenant

Another common quality of thisproposed bill of rightsisitstentativeness. Thisbill of rightsisin
itsinfancy stage and needsfurther input. Though based primarily upon human-centered designprinciples,
no empirical studies have been conducted to evaluate the efficacy of theserightsin changing teachers’
attitudesin adopting and i ntegrating technol ogies. There are obviousnext stepsfor thistype of evaluation.
Moreresearch onteachers' existing attitudestowardstechnology could take place. A comparison of these
existing attitudes and proposed attitudes espoused from this bill of rights can be made. From this
comparison, alist of interventions could be created in order for teachersto potentially adopt thisbill of
rightsintheir ownteaching practices. Then, the next question would beto distinguish which rightsenable
teachers to become effective technology adopters and integrators. Do any of these rights influence
teachers' behaviors towards technology?

Thisisone strategy. Other similar strategies and input on this bill of rights are welcomed and
encouraged. Themain pointisto further the discussion on encouraging effective technology integration
and to encourage mature perspectives of technology amongst educators. Similar to theinfancy of our own
country, our national bill of rightswasdebated, discussed and altered. Thislatest bill of rightscould bea
catalyst for further discussionson how to promote effective technol ogy adoption and integration withinthe
public schools.

To create an environment of effective technology adoption and integration, we must focus on
eliminating first-order technology barriers, aswell as second-order technology barriers. Donald Norman’s
human-centered design philosophy could be apowerful tool ininfluencing educators' perspectivetowards
technology. Thishuman-centered technology bill of rightsisapotentia meansto changetheway teachers
look at technology and itsusein education. Thisbill of rights also could cause teachersto adopt amore
mature view of technology. Adopting the principlesoutlined inthishill of rights could help educatorsto
view technol ogy asatool asopposed to other immature perceptions. Thishill of rightspotentially could be
acovenant between educators, administrators, and designers of technology. That is, aproclamation on how
these individuals need to change their perspectives towards the use of technology in schools. In his
examination of the adoption of twentieth century instructional technologies, Larry Cuban (1986, 1993)



notes that very little technology integration has occurred in schools, since the fundamental goals and
understandings of education have not changed. Possibly, thishill of rights can be adopted by educators,
administrators, designers and alter thistrend.
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A CONSTRUCTIVIST M ODEL OF AN ONLINE COURSE

Barbara Lewis
Barbara Spector
Ruth Burkett
University of South Florida

Background

The Web CT version of the cour se discussed bel ow isthe work of three people at the University of
South Florida (USF). They are Barbara Spector, a professor of science education, Barbara Lewis,
aninstructional designer and computer expert inthe Educational Outreach department, and Ruth
Burkett a doctoral candidateininstructional technology. They cametogether 18 monthsago when
Barbara Lewis arrived at USF. Dr. Spector told her that a need had developed to make her
science/technology/society interaction (STS) course available to students through distance
learning online. Dr. Spector explicitly stated she believed it could not be done without totally
ruining the cour se, because the cour se had been designed on constr uctivist earning theory. It had
been taught over five years with several instructors in the room at one time and was highly
interactive. Successdepended on devel oping a community of co-learnersamong the studentsand
the instructors and establishing an environment of trust, which she believed could not be done
without consistent live contact.

Ms. Lewissaidif Dr. Spector could articulatewhat it took to accomplish what wasdonein a face-
to-face classroom, she could make it happen on the Web. Thisreport attests to the fact that Ms.
Lewiswasright.

Assumptions about constructivism

The following are assumptions about human constructivism (Novak, 1994), the theoretical basis
for the design of this course. Humans learn by building on their prior knowledge. They are not empty
vessels into which we pour knowledge. Their prior knowledge is organized in a cognitive framework that
influences what a person can learn and the ease with which he/she can learn it. Each person’s cognitive
framework is idiosyncratic and influences (a) the items to which a person will attend in his’her
environment, (b) the way the person is inclined to gather and process data about those items, and (c) the
Interpretation, or meaning, one makes from the data gathered. Thus the quality and quantity of knowl edge
one constructs from alearning opportunity is greatly influenced by how much of a match there is between
one' s cognitive framework and the structure of the learning opportunities available.

Designing the Web sitefor constructivist learning

Building on the above understanding of constructivism, the Web site was developed for the
comfort of learners regardless of the level of aperson’s prior knowledge or how a person was inclined to
gather and process data (learning approaches). Learning approaches considered in the design included
visual, auditory, or kinesthetic, sequential or global, concrete or abstract, sensing or intuitive, and
interactive or reflective.

An accommodation for expected variations in prior knowledge related to STS included “just on
time delivery” of supporting information to shore up students’ idiosyncratic conceptual frameworks. An
accommodation for varied approaches to learning was to organize resources on the Web site such that
students were encouraged to make choices and determine their own learning pathways through course
materials, unrestricted in time or sequence by the instructor. Additionally, students gathered datafrom a
variety of public media sources of their choosing each week, site explorations to business and industry
organizations of interest to them in the community, and informal education agencies and local schools of
their choosing.

Structuring the course as an operntended inquiry facilitated students’ choices of learning pathways.
The open-ended question for thisinquiry was. “What is science, technology, and society interaction and its
relationship to science teaching?’ Thisformat enabled each learner to begin with his’her own level of prior
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knowledge, use whatever learning approach was most comfortable, work with othersin the coursein
whatever configuration was preferred, and pursue items of interest. |n these ways students were empowered
to take charge of their own meaning making, the goal of human constructivism (Novak, 1994).

The combination of aperson’ sidiosyncratic cognitive framework, preferred approach to alearning
opportunity, and the persona pathways selected through the resources led to individuals making sense of
data in a variety of ways. Sharing these multiple perspectives within the group enabled each learner to
make more connections than he/she originally generated, thus making richer meaning and deeper
understanding. Sharing these multiple perspectives and how they were derived encouraged members of the
group to explore other learning approaches and additional pathways.

Thus the course is iterative. Learners explore resources, gather data, make
interpretations, share their interpretations through Web CT’s forum, receive feedback
from this learning community, explore more resources, reinterpret their data, and share
their ideas again. The processis repeated each week as learners make more connections
to deepen the understandings they are constructing and generate their personal grounded
theory of STS. While progressing through learning opportunities, they build on their own
prior knowledge and experience the interactive nature of learning as they revise and
improve the quality of their thinking and understanding (Spector & Burkett, 2000).

Structure of the Web site
Web CT was used as the course shell because the university provided the software and workshops
for faculty aswell as continuing technical support for faculty and students. This shell provided a password-

protected areanecessary to obtain permission for posting copyright-protected materials. The course used all
of the tools available in the software package except the quiz.

Welcome to SCE 4237

Science/Technology/Society Interaction

g R.A.T.S. (Read All The Screen): Use scroll bars to view entire pages.

\iﬁ‘ s
Syllabus Virtual Resource Student Communication
Center Headquarters Center

@ Barbara S. Spector, Ph. D, University of South Florida, Tampa, FL 33620
Ruth S. Burkett, Graduate Assistant

Support by: Barbara A. Lewis
Figurel
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In this STS course the students developed awareness of science and technology as human
enterprises that take place in social, environmental, and historical contexts. The course had four main
pages (Figure 1) with more than 270 linked pages. A student entered the main homepage and selected the
area he/she wished to explore.

The Syllabus (Figure 2) contained genera information about the course. It was setup with an
outline on the left for the students to click on information to view in any order or to use the navigational
toolsto scroll through the syllabusin sequential order. The syllabus also contained active links to enhance
and fill gapsin prior knowledge. For example, if a student did not know how to create concept maps and
one required learning activity asked students to develop successive concept maps of their leaning every
three weeks, then the student clicked on the words “concept map” to view instructions and criteria for
creating a concept map. This assignment, along with other open-ended assignments, was a vehicle for
learning as well as a source of datafor both self-assessment and instructor-assessment.

Syllabus
| i Science / Technology / Society Interaction
2. Eome objectives SCE423?(4 crEd“S)
3. Genersl Web College Of Education
Direetions
4, fssumptions
5. sppeaiic b Syllabus Fall Semester, 2000
Comparizon of
Paradigms
6. Comtent ourline oL
L N This is a Web Enhanced Course: For computer help telephone 974-2996
Histarw of
BT
f.2. Examples
of BTH Instructor: Dr. Barbara S. Spector
6.5, Teaching
BT Telephone: 813-974-3533 and leave a message with the secretary
7. Orgsmization of including you phone number and options for when you may be
ptivities reached.
2. Required Learning
dctivities | Email: WebCT email: The most reliable communication is via email:
9. Grading Criteria
10. Eeference Material In an emergency situation only, email me at
spectoriitempest.coedu.usf.edu
Required Software; Inspiration - available for purchase at the USF bookstore. To
start immediately you can download the preview available in
Software Helps under Student Headquarters. Caution: Do not
wait until the 30 day trial is up to purchase the program.
Course Prerequisites: (none)
Class meetings: Class meetings on the Tampa Campus in EDU 313 are set for
the following dates from 8:00 a.m. to 12:00 p.m.: August 29,
2000 and December 6, 2000.
The class is required to meet at Sugg Middle school to
participate in a two day science class. TBA.
Figure2

The Virtual Resource Center (Figure 3) was the core of the course, the initial source of
experiences from which students gathered data for investigation into STS. The center contained print
matter, videotapes, graphics, interactive media, and links to relevant sites on the World Wide Web. These
were arranged in three bins: (a) the Nature and History of STS, (b) specific Examples of STS, and ()
Teaching STS. The division into separate bins (categories) was artificial and arbitrary for the convenience
of study (Spector & Burkett, 2000). Studentswere invited to explore within and among the triangles, in any
order, to construct their personal theory of STSgroundedin data. Questionsto help the studentsfocus their
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inquiry appeared under each triangle. Theicon on the left accessed readings, videos, slide presentations,
Web sites, and questions focusing on the nature and history of STS. The middle icon focused on specific
examples of STSrelevant to humans and their quality of life. Examples ranged from individuals, to
communities, to global concerns. Theicon on the right focused on teaching science at middle school, high

school, and higher education institutions.

\7/“’” Virtual Resource Center

This is your initial source of experiences from which to gather data for your investigation
info STS. You are invifed o explare within and among the friangles below in any order to
construct yvour personal theory of STS grounded in these data. It may be advantageous to
sample one resource from each friangle early in your investigation. Questions to help you
focus your inquiry appear under each triangle when you click on the icons below. Selecting
the icon on the left will fake you fo a friangle with readings, videos, siide presentations, web
sites, and guestions focusing on the nature and history of STS. The middle icon will take
you to a friangle focusing on specific examples of STS relevant fo humans and their quality
of life. Examples range from individuals, fo communities, fo global concerns. The icon on
the right will fake you fo a triangle focusing on teaching science at the middle school high
school, and higher education institutions. To sef the stage for your journey info STS and a
plan fo teach it, begin by ciicking on the *Teaching STS" icon, the "What & Why" corner
and read "Order Out of Chaos: Resfruciuring Schooling fo Reflect Society's Paradigm

Shirt ™
= -
1 STS Teaching
Nature & History Examples STS
Figure3 %\
SCE 4237: Science/Technolog)y/Society Interaction

Weicome to Student Headguartors

The Student Headquarters

Same of the matenies v I couras reouie Adoba Acrobst Rasdir ikl alo i you e ver, aavigala,

(Figure 4) contained (a) linksto &l ol FOF e 01084 all MRS Comouting pledbimia. Cik k Solware Heloers™ below and Ihen sefsct
software needed to access course bt e i

materials (e.g. Acrobat for print | ok
material and Media Player for video) | 4 ﬁ"@ @

or assist in compl etion of assignments I]T‘: Shucnd *Haw Ta' Software

(e.g. Inspiration for concept maps); Etustnt Prssm tinn Caboretar

(b) how-to directions for creating
presentations and student home
pages; and (c) other tools students

= @£

found useful in their inquiry. s Fsaging USF Virtual Libvary o

Whsrg Yeu | aft O
Prind Cowe Matrial  Solf Bvalumtion Checkist  Introduchon Latier
Figure4
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The Communication Center (Figure 5) facilitated the creation of acommunity of learners where there was
shared responsibility for teaching and learning with a continuing multi-directional dialogue. Thisisin
contrast to the traditional one-way teacher to student input or student to teacher presentation. Thebulletin
board forums were set up to encourage this dialogue through interaction with other students and the
instructor. Reflective journals, mediawatches, video summaries, and other |earning productswere posted in
the forums as stimuli for discussion. Students were required to respond to each other’s postings by
critiquing what was written and questioning the reasoning and evidence presented. The instructor
responded similarly as a member of the community, not as the authority. Small heterogeneous study
groups and groups voluntarily organized to do tasks were free to use the chat rooms built into Web CT for
synchronous communication. E-mail was used on occasions when personal, one-on-one communication
was needed.

Cnmmunicatinn Center

%_, Eulletin Board E-Mail @@ Omline Chat
4

[=T]

Figure5

Conclusion

This STS course demonstrated a way to provide constructivist learning and teaching online to
accommodate varied approaches to learning and differing levels of prior knowledge. The structure of this
site shifted the focus from teaching, information transmitted by the teacher, to students gathering
infformation in an ontime delivery mode as they constructed their own ideas about how
scienceltechnol ogy/society interact. Key featuresthat enabled this constructivist learning were structuring
the course as an openrended inquiry, creating a virtual resource center with free access, embedding
assessment in open-ended developmenta instructional tasks, and fostering extensive multi-directional
interaction among all members of the learning community on the bulletin board.

Preliminary findings from a study in progress indicate that acommunity of co-learners developed
and students perceived the learning environment to be risk-free, learned to trust each other and the
instructor, and participated in intellectual risk-taking leading to significant growth. Thus when placing a
course onling, it is feasible to maintain the integrity of a highly interactive course developed on
constructivist learning theory.
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THE PROBLEM OF TRANSFER OF TRAINING APPLIED TO
THE IMPLEMENTATION OF INSTRUCTIONAL SYSTEMS

Pablo Jose Riboldi
Brigham Young University

Abstract

Transfer of training has focused on learners' capability to apply what they |earned to other
situationsoutsidethetraining setting; however, theimplementation process can al so bethought of
asatransfer process. When teacher s mediate theinstruction asthey implement new instruction,
they haveto transfer theinstructionto their own students. This presentation reviewsseveral useful
conceptsabout transfer, such asexpected transfer and elicited transfer, and then appliesthemto
theimplementation of instruction. A new theoretical construct, transfer alignment coefficient, is
introduced and the practical implications of these concepts for instructional developersis
explored.

Transfer of Training: Problem Definition

Transfer of training has focused on learners' capability to apply what they learned to other
situations outside the training setting; however, the implementation process can also be thought of as a
transfer process. When teachers mediate the instruction as they implement new instruction, they have to
transfer the instruction to their own students. This presentation reviews several useful concepts about
transfer and then applies them to the implementation of instruction. A new theoretical construct, transfer
alignment, is introduced and the practical implications of these concepts for instructional developersis
explored.

One topic from the literature which has not been traditionally associated with the topic of
implementation isthe problem of transfer of training (Bransford, 1979; Clark & Voogel, 1986; Cronbach &
Snow, 1977; Mayer, 1980). Transfer has been defined as learners’ capability to apply what they learned to
other situations outside the training setting. The two kinds of transfer are:

1. Near-transfer. Thisoccurswhen learners’ “performance reaches established criterion levelson
the type of tasksand in the setting defined by the training” (Clark & Voogel, 1986).

2. Far-transfer. This occurs when learners are “able to apply [learned] skills in contexts that are
very different than the ones encountered during training” (Clark & Voogel, 1986).

Rumelhart and Norman (1981) imply that different types of learning objectives may contribute to
different transfer levels. The following types have been identified:

1. Procedural objectives are those that represent learning where sequences of steps are taught,
procedures; for example, how to diagnose and repair an engine. Gagné (1985) calls this type of objective
“intellectual skills.” Once these procedures are learned, it is expected they can be applied to solve similar
situations, such as diagnosing and repairing another similar engine.

2. Declarative objectives are those concepts and principles that are known, e.g., the principles and
concepts of internal combustion engines. Gagné (1985) refers to declarative knowledge as “verbal
information.” Declarative knowledge is expected to be learned so that it can be generalized to solve
unencountered problems, such as generalizing the principles and concepts of internal combustion engines
to the science of gases.

3. Conditional objectives can be extrapolated as a third type of learning objective not mentioned
by Clark and VVoogel (1986) but identified as akind of knowledge. Conditional objectives allow learning of
when and why certain procedural or declarative knowledge should be applied. This is related to Gagné's
(1985) cognitive strategies. Conditional knowledge is at the crux of far-transfer learning, knowing when
and why to apply previoudly learned knowledge in solving unencountered problems.

4. Experiential objectives are those objectives that instead of specifying a certain learning
outcome, they specify a certain type of experience from which students construct meaning. These type of
objectives can be associated with constructivist instructional strategies.

In the opinion of Clark and Voogel (1986),
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Existing instructional design models (e.g., Reigeluth, 1983) tend to focus more
effectively on near-transfer, procedural objectives, than on far-transfer, declarative [and
conditional] ones. The reason for this narrow focus of instructional design models
probably lies in their different theoretical origins. Most established and tested design

models have been derived from behavioral learning theory. Recent models tend to owe

more to the newer but more tentative cognitive learning theories. Each kind of theory

proposes a different set of instructional methods to facilitate transfer. (p. 115)

Transfer received much attention from the behaviorist point of view in the first half of the 20th
century (Ellis, 1965). Thisresearch focused on the identical elements model, which suggests that transfer
improves as the training and application contexts approach in their similarities. Many behaviorally based
studies provide evidence that generaly, positive transfer increases when overall training and application
conditions are similar, and the identical elements-transfer relationship is maintained across a variety of
learning tasks and training-application contexts.

Criticisms of the behavioral transfer model (Bransford, 1979; Cronbach & Snow, 1977) suggest
that only near-transfer is facilitated by identical elements training methods. Cronbach and Snow (1977)
conducted a review of behavioral instructional research. They concluded that students with a higher
general -ability were able to achieve far-transfer in these studies, but only as a consequence of their ability,
and not asaresult of training. Behavioral training methods, it seems, primarily tend to support near-transfer
learning which does not extend to different content, or tasks for students with middle- or lower-abilities.

Behavioral methods typically include a focus on behavioral objectives that guide instruction and
evaluation, instruction that directs and monitors student progress, and shorter instructional segments or
frames. These instructional segments are situationswhere language is simplified and standardized, practice
to criterion is encouraged, corrective feedback and reinforcement are given, and tests follow instruction
immediately. In most cases, behavioral models seem to encourage the teaching of procedures. An example
of this may be found in statistics courses that teach solution procedures rather than underlying principles
and concepts.

Cognitive instructional models seem to promote far- or farther-transfer. Cognitive instructional
methods include encouraging discovery strategies;, suggesting the use of previously acquired and
decontextualized skills through, for example, paraphrasing, advance organizers, and anaogies, and an
emphasis on testing the generalizability of learning. DiVestaand Peverly (1984), in one of the few studies
to compare behavioral and cognitive methods for promoting transfer, showed that far-transfer was highest
in the cognitive treatments of their experiment. Rumelhart and Norman (1981) have described a number of
studies where analogies have provided efficient, far-transfer knowledge of new information, whereas
behavioral methods seek to influence learners overt behavior directly, cognitive methods attempt to
promote the students mental connection of new knowledge with analogous, useful, and/or meaningful
prior learning. This connecting of knowledge from dissimilar contexts may be the reason for cognitive
methods promoting far-transfer.

Clark and Voogel (1986) conclude that, “Based on the available evidence, it is reasonable to
assume that behavioral methods promote near transfer and procedural learning; whereas, cognitive methods
yield farther transfer and declarative [conditional] learning.”

Transfer Alignment Coefficient: A New Theoretical Construct

Transfer research has focused on the way students apply learning elsewhere; however, the
implementation process can al so be thought of asatransfer process. When teachers mediate the instruction
as they implement an instructional system, they transfer the information to their own students. With this
perspective in mind, two related concepts—expected transfer and elicited transfer—can be defined.

Expected transfer is the type of transfer (near or far) necessary to effectively transfer different
types of learning outcomes (procedural or declarative). For example, the expected transfer for adeclarative
learning outcome is far transfer. The more conceptual the learning objective, the farther the expected
transfer would be; conversely, the more procedural the learning objective, the nearer the expected transfer
would be. Figure 6describes this concept.

Elicited transfer is the type of transfer (near or far) most likely to be achieved by the type of
instructional strategy (behavioral or cognitivist) the instructional system prescribes teachers to use for
teaching different outcomes. For example, if the instructional system uses cognitive strategies for the
teacher to teach, the elicited transfer isfar. The more cognitive or constructivist theinstructional strategy of
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the system, the farther the elicited transfer would be; conversely, the more behavioral the instructional
strategy, the nearer the elicited transfer would be. Figure 7 portrays this concept.

Therefore, transfer alignment, T, isthe correlation coefficient (-1<T<1) betweenthe expected and
the elicited transfer per learning objective. If theinstructional strategies used by theinstructional systemto
teach different types of learning objectiveselicit the sametype of transfer aswould be expected for thetype
of objective, then the transfer alignment would be strong (close to 1, aligned). If there is no relationship
between the chosen instructional strategies and the type of objectives (for example, auniform behaviora
approach is used to teach all sorts of learning objectives), transfer alignment would be null (close to 0,
unaligned). If the wrong strategy is used to teach the objectives or to teach the teachers how to teach these
objectives (asin the case when theinstructional system behaviorally prescribesfor instructors how to teach
cognitivist strategies to achieve cognitivist outcomes), transfer alignment would be negatively correlated
(close to—1, misaligned). Thisis graphically depicted in Figure 8 below.

For example, if the instructional system deals with procedural learning outcomes and uses
behavioral teaching methods, then teachers only need to achieve near-transfer of the instruction to their
learners. The type of learning, teaching methodology, and transfer required are aligned.

On the other hand, if the instructional system deals with declarative and conditional learning
outcomes but uses behavioral teaching methods, or the system behaviorally requires teachers to use
cognitive methods, then teachers may only be ableto achieve near-transfer of theinstruction to thelearners.
Simultaneously, they must realize that the system is inadequate in achieving the level of far-transfer
required to meet the declarative and conditional learning outcomes. There is a misalignment between the
type of learning, teaching methodology, and transfer required.

Transfer Alignment, Application to | mplementation

Why would transfer alignment be important? Achieving the right type of transfer is an integral
part of the learning process. If learners cannot apply what they learned to other situations outside the
training setting, then we cannot claim that the learning objectives have been achieved. Clark and Voogel
(1986) showed that different types of transfer, near or far, are needed to learn procedura or declarative
objectives and that different instructional strategies, behavioral or cognitivist, are more likely to promote
different types of transfer. The better align these three are, the more likely that students will successfully
transfer their knowledge. Poor transfer alignment is like hammering nails with a screwdriver.

For teachers charged with the implementation of a new instructional system, transfer alignment
refers to the alignment not only between the type of learning objectives and the teaching strategy they are
told to use to achieve these abjectives, but also between the instructional objectives and the instructional
strategy the system usesto tell the teacher how to teach. This second type of alignment may not be readily
recognized and it could be ignored by instructional developers. Thiswould be the case, for example, of an
instructional system which tells teachers how to use appropriate cognitive strategies to achieve some
declarative learning outcomes but it does so by prescribing teachers behaviors. Because the use and
application of cognitiveinstructional strategiesisinitself adeclarative outcome, unlessteachers are taught
cognitively how to use these strategies they will be unable to achieve the necessary far transfer for them to
apply the strategiesin their classrooms.

What effect would transfer alignment have on implementation? A positive alignment would have
the effect of increasing implementation because teachers would be more likely to achieve the appropriate
type of transfer as they teach with the instructional system.

This presentation explored the concepts of transfer of training including that of Transfer
Alignment, alignment between learning outcomes, instructional strategies, and transfer, as applied to the
implementation process. Several implication for improving the development of instructional systemswere
offered.
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Transfer of instructional systems

= Expected Transfer
» The type of transfer (near or far) necessary to
effectively transfer different types of learning
outcomes (procedural or declarative).

-« *—@ O »
Nearer Expected Transfer Farther
Procedural Declarative Experiential

Type of Learning Outcomes

Figure 6. Expected Transfer as athe type of transfer required by the types of learning outcomes.
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Transfer of instructional systems

= Elicited Transfer

» The type of transfer (near or far) most likely to
be achieved by the type of instructional
strategy (behavioral or cognitivist) the
instructional system prescribes teachers to
use for teaching different outcomes.

-0 G- »
Nearer Elicited Transfer Farther
Behaviorist Cognitivist Constructivist

Type of Instructional Strategies

Figure 7. Elicited Transfer asthe type of transfer promoted by the system'sinstructional strategies.
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Transfer Alignment Coefficient

2 Aligned
2 Unaligned
k. bisaligned

Cognitivist
(far)

Instructional Strategy
Elicited Transfer
y

Behavioral
(near)
s
£

(near) Expected Transfer (far)
Procedural Learning Outcomes Declarative

Figure 8. Transfer alignment as the correl ation coefficient between expected and elicited transfer per
instructional objective for three different instructional systems.
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GUIDELINES FOR INSTRUCTIONAL SEQUENCING IN EMOTIONAL
LITERACY LEARNING-USING PATHS CURRICULUM ASAN EXAMPLE

Y ann-Shya Wu
Indiana University-Bloomington

Abstract

The purpose of thispaper isto provide guidancefor instructional sequencinginemotional literacy
curricula. First, the concepts of instructional sequence and the problems involved with

instructional sequencein affective domain of |earning areaddressed. Then, throughtheanalysis
of the emotional literacy curriculum Promoting Alter native Thinking Strategies (PATHS) asan
exemplary case, general principlesareinferred for instructional sequencinginemotional literacy
learning. From these, principles for micro-level (within-lesson) sequencing and macro-level

(curriculum) sequencing are derived. Factors influencing these sequencing principles are
discussed.

1. Introduction

Within thewiderange of opinionsonthe best way to categorizetypesof learning, Bloom’ s(1956)
categorization of |earning into three domains--cognitive, affective, and psychomotor- isthe most widely
accepted. The cognitive domain of learning “deal s with the recall or recognition of knowledge and the
devel opment of understandingsand intellectual abilitiesand skills’ (Reigeluth & Moore, 1999, p. 52). The
affectivedomain of learning “ refersto components of affective development focusing oninternal changes
Or processes, or to categories of behavior within affective education asaprocess or end-product” (Martin&
Reigeluth, 1999, p. 486). The psychomotor domain of learning “involves athletic, manual, and other such
physical skills’ (Heinich, Molenda, & Russell, 1993, p. 41). Scholars, researchers, and practitionersin the
educational fieldshave been endeavoring to design and devel op curriculaand instructional methodsthat
will promote effective and efficient learning. Among these three domains of learning, cognitivelearning
and psychomotor learning have, up until now, received the most schol arly attention and benefited from the
greatest and most sophisticated effortsin design, development, and practice. Meanwhile, comparatively
little progress has been made toward designing and developing curricula and instructional methodsin
affective learning (Beane, 1990). Among the major reasons for this state of affairs are the currently
uncertain and unclear notions of the proper definition and scope of affectivelearning, and a prevailing
over-general approach that makesit moredifficult to undertake scholarly researchinthisarea(Bills, 1976;
Beane, 1990). As aresult, the affective curriculum does not fully encompass the scope of the affective
domain of learning, but often emphasi zes the teaching of only certain dimensions (such asthe“moral”),
while paying little overt attention to other dimensions (such as the “emotional”).

In order to better design and devel op curriculaand instructional methodsin the affective domain
of learning, Martin & Reigeluth (1999) divideit into six dimensions: emotional development, moral
development, social development, spiritual development, aesthetic development, and motivational
devel opment. Each of these six dimensionsisassociated with its own unique components of instructional
value, such asknowledge, skills, attitudes, etc. (Definitions and associated componentsfor each dimension
aretabulated in figure 1 and figure 2.) Clearly, the fact that each of these dimensions hasitsown unique
criteriafor consideration ininstructional sequencing and instructiona methods posesdifficultiesfor anyone
who wishesto design instructional strategiesfor use within the affectivelearning domain. Becauseof space
limitations, | will restrict my discussion of thereasonsfor thisstate of affairstothelatter part of thispaper.
The major focus of this paper will be on the question of sequencing in the development of emotional
learning. Thistopic is very seldom discussed. However, with the recognized importance of emotional
education in present day society (Goleman, 1995), there exists an urgent need to design and develop
emotional literacy learning soon, so that educational methodsto devel op an emotionally-mature personaity
can be implemented starting at the early stages of childhood.
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Term Definition

Emotiona Understanding your own and others’ feelings and affective evaluation, learning to manage
Development those feelings, and wanting to do so.
Moral Building codes of behavior and rationales for following them, including developing
Development prosocial

attitudes, often in relation to caring, justice, equality, etc.
Social Building skills and attitudes for i nitiating and establishing interactions and maintaining
Development relationships with others, including peers, family, coworkers, and those different form ours.
Spiritual Cultivating an awareness and appreciation of one’s soul and its connection with others’
Development souls,

with God, and with al His Creation.
Aesthetic Acquiring an appreciation for beauty and style, including the ability to recognize and create
Development it; commonly linked to art and music, but also includes the aestheticsif ideas.
M otivationa Cultivating interests and the desire to cultivate interests, based on the joy or utility they
Development provide, including both vocational and avocational pursuits.

Fig. 1. Definitions of the dimensions of affective development (from Martin & Reigeluth, 1999, p. 494)

COMPONENTSOF INSTRUCTIONAL VALUE

DIMENSIONS Knowledge Skills Attitudes Others?
Emotional Knowing that others Recognizing | want to be happy.
Development experience the same emotions | don'tliketo beangry. ?

emotions you do, such Controlling one’'s

asjoy and anger emotions
Moral Understanding moral & | Moral reasoning | want to be honest.
Development ethical rules of the skills I amin favor of having ?

culture, such as caring, Problem-solving ethical standards.

justice, equality skillsin the realm of

morals

Social Understanding group Social skills, | want to interact
Development dynamics and democratic | including positively with others. ?

ideas, such astheroleof a | interpersonal | am opposed to

facilitator communicationskills | resolving disagreements

by fighting.

Spiritual Knowledge of religious | Skillsfor gettingin | | want aspiritual life.
Development precepts about the touchwithyour inner | | amin favor of prayer ?

spiritual world, suchas | self to build arelationship

the nature of the soul Ability toloveothers | with God.

selflessly

Aesthetic Understanding the Skillsfor assessing | | want to surround ?
Development subjective nature of aesthetic qualities myself with things of

aesthetics, such asthe Skillsfor generating | beauty.

relationship between aesthetic creations | appreciate an elegant

one’'svaluesand one's theory.

judgement
Motivational Understanding internal Skillsfor developing | | want a career that | ?
Development and external rewardsfor | one sinterests, both | enjoy.

sustained activity, suchas | immediate and life- | | am opposed to

joy and sense of long
accomplishment

hobbiesrelated to guns.

Fig. 2. A conceptual model for affective development (from Martin & Reigeluth, 1999, p. 493)

The paper will beginwith adiscussion of the concept of “sequencing” asit appliesto curriculum
development. It will then proceed to amore detail ed discussion of sequencing strategiesin the emotional
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literacy curriculum. Inorder to arrive at suggested guidelinesfor sequencing strategiesfor theemotional
literacy curriculum, | will use PATHS, anemotional literacy curriculum program, asan exemplary casefor
analysis. After the analysis and discussion of PATHS, as well as of other literature in emotional
development, | will synthesizeaset of guidelinesfor emotional | earning sequencing strategies, and explore
their further implications for the design and development of emotional learning.

2.1. “Sequencing” in Curriculum and Instruction

Thereare several crucial decisionsto makewhen designing and devel oping valid, worth-while
curriculaand instructional methods. These decisionsinclude sel ecting educational objectives, selecting
| earni ng experiences, organizing learning experiences, and evaluating learning experiences (Tyler, 1949).
Tyler goesonto citethree basic guiding criteriato be applied in the organi zation of learning experiences.
These are: continuity, sequence, and integration. “ Continuity refersto the vertical reiteration of major
curriculum elements” (p. 84); “[s]equence . . . emphasizes the importance of having each successive
experience build upon the preceding one but to go more broadly and deeply into the mattersinvolved” (p.
85); “[i]ntegration refersto the horizontal relationship of curriculum experiences’ (p. 85). While Tyler
views these criteria as sufficient for the building of an effective scheme of organization for learning
experiences, hedid not provide many further guidelinesfor “ sequencing” in subsequent discussions. Y et
this aspect of learning, referring as it does to the “increasing breadth and depth of the learner’s
development” (p. 96), is undeniably of central importancein practical curriculum design.

According to Reigeluth (in press), “sequence,” in brief, dealswith “how to group and order the
content.” And the main factorswhich govern thisgrouping and ordering liein the“relationships” within the
content. Up tothe present, there are four most popular sequencing strategiesininstructional design, eachis
only concerned with a singletype of relationship within the content. They are chronol ogical sequence,
procedural sequence, hierarchical sequence and simplifying conditions sequence. “A chronological
sequence is based on the temporal order of events’ (Leshin, Pollock & Reigeluth, 1992, p. 81). “A
procedural sequence, ... is based upon the relationship of ‘order of performance’ of the stepsin the
procedure. A hierarchical sequenceisbased upon the relationship of learning prerequisites among the
various skillsand subskillsthat compriseatask. And the‘ simplifying conditions’ sequenceisbased upon
therelationship of the degree of complexity of different versionsof acomplex task” (Reigeluth, in press).

2.2. Sequencing Strategiesin Affective Learning

One thing that should be mentioned here is that these sequencing strategies are customarily
applied to only two of the three domains of learning: cognitive and psychomotor learning. Sequencing
strategies pertinent to affective learning have been neglected. Few researchers and writers have been
willing to tackle them. Even the landmark treatise touching on affective learning, The Affective and
Cognitive Domains: | ntegration for I nstruction and Research, by Martin and Briggs (1986), does not
fully address*” sequence” nor doesit shed light on the principlesand guidelinesfor sequencing in affective
learning. However, this does not mean that “sequence” in affective learning is unimportant. On the
contrary, this has been the focus of growing attention in very recent years, concerned with anincreased
acknowledgment of the importance of affective learning. For example, Dr. Charles M. Reigeluth in the
field of instructional systemstechnology has been endeavoring to find valid, proven guidance for making
decisionsabout sequencing in affectivelearning, with aspecial focuson emotional literacy learning. Itis
also under hisencouragement and direction that the author is devoting research to thistopic. The author
may seem rash in making such acommitment--assuming a burden which othershavethusfar beenreluctant
totake on. There must bethorny issuesin the process, so the mystery of sequencing in affectivelearning
has not been explored. What, then, are the problem(s) or “issues’ encountered in this domain?

Because of the incompleteness of the body of literature and research directly investigating the
patterns of sequencing inthisdomain, the author undertook an analysisof an emotional literacy curriculum,
PATHS (Promoting Alternative THinking Strategies), in order toinfer aset of pragmatic guidelinesfor
sequencing, and factorsfor influencing the sequencing. Hopefully, thisdatacan begin to provide principles
and guidelinesin sequencing strategies for further design and devel opment on affective education.

3.1. Emotional Development

“Emotional development” inshort, is" Understanding [how to] control one’ sfeelings, andlearning
to manage one's emotions” (Martin & Reigeluth, 1999). As stated previously, this dimension of the
affective domain of learning already exists as a hidden curriculum, and has been taught implicitly.
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Unfortunately this minimal curriculum design paradigm has proven incapabl e of meeting the demands
posed by the mass of family and societal problems caused by emotional disequilibrium. Thehigh degree of
serious emotional disequilibriumintoday’ sfamiliesand societiesissurely, to some extent, areflection of
thelarge quantity of sad and violent crime events, emotional ineptitude, emotional abuse, desperation, and
recklessnessreported in any day’ s newspaper (Goleman, 1995). |n such an environment, children areand
will be the victims. As Daniel Goleman (1995), a Harvard psychologist, states, “[a] massive survey or
parents and teachers shows aworldwide trend for the present generation of children to be more troubled
than thelast: morelonely and depressed, more angry and unruly, more nervous and proneto worry, more
impulsive and aggressive” (p. Xiii).

Thisemotional crisis has been expounded rather clearly in Goleman’ s popular treatise, Emotional
Intelligence: why it can matter more than 1 Q (1995). Thisbook, which basesits conclusions on studies of
the brain’ s structure and function, and draws on the rel ated fields of physiology, neurology, psychology and
behavior, etc., has revealed much about how the human “emotional mind” functions and its significancein
directing human behavior throughout life. Goleman points out that the factors which lead to successin life
and career involve not only the Intelligence Quotient (1Q) but aso a more dominant index: the Emotional
Quotient (EQ). Goleman states that the emotional quotient represents self-awareness and impul se control,
persistence, zeal and self-motivation, empathy and socia deftness. He further indicates that an individual
with higher emotional intelligence tends to have better opportunities and greater successin any field.

Research has shown that emotional development occurs ahead of cognitive development
(Greenberg & Kusché, 1993). It isfurther suggested that EQ is not genetically determined, but can be
nurtured and strengthened for years after birth by emotional literacy programs designed to enhance
emotional intelligence. Goleman urged that our schools should have emotional curriculato prepare our
young for successful life. He outlined several vital curriculaon emotional literacy for elementary students,
designed to direct them to managetheir feelingsand solve daily interpersonal conflicts. Among thesethe
one most suitable for my project, and hence chosen here as a case for study, isthe PATHS curriculum,
developed by Greenberg, Kusché, and associates.

3.2. The PATHS Curriculum
The Purpose of PATHS

“The purposes of The PATHS Curriculum areto enhance social and emotional competence and
understanding in children, as well asto develop acaring, prosocial context that facilitates educational
processes in the classroom (The PATHS instructional manual, p. 1)”. This is an experimental-based
programinitially designed for deaf children. Theoriginal titleiscalled Promoting Social and Emotional
Development in Deaf Children: The PATHS Project (Greenberg & Kusché, 1993). Since 1982 this
program has been revised and expanded to meet the needs of different types of children and of multi-
culture. This program is designed for kindergarten through 6. It can not only serves as aintervention
program for children with physical or mental or cognitively delayed or severe behavioral disturbance or
emotional problems, but also can serve as a prevention program for normal or regular or even gifted
children. And this program has been successfully applied in all above different types of children.

PATHS can be effective as both a prevention and as an intervention program (Greenberg &
Kusché, 1993). “These dual functions are especially of practical value to educators, since today’s
classroomsgenerally includeamixture of children who arein need of intervention aswell aschildren who
arenot: at risk,” but who can neverthel ess benefit from prevention programs designed to reinforce heal thy
functioning. We have found PATHS to be useful with a variety types of children” (The PATHS
instructional manual, p. 2).

Theoretical Roots

The design of PATHS takes into account aspects of diverse theories of human behavior and
development. According to the authors, these theories include developmental social cognition (e.g.,
Greenspan [1981] and Shantz [1983]), cognitive developmental theory (e.g., Dewey [1894, 1933] and
Piaget [1981]), psychoanal ytic developmental psychology (e.g., Freud[1981], Nagera[1966], Pine[1985]),
and attachment theory (e.g., Bowlby [1973, 1982]), interpersonal development (e.g., Selman [1980]),
interpersonal problem solving (Spivak, Platt & Shure[1976]), moral development (e.g., Kohlberg[1980]),
cognitive-social learning (e.g., Bandura[1986]), cognitive-behavior therapy (e.g., Kendall & Braswell
[1985], Meichenbaum [1977]), Bretherton [1985], Main et al. [1985]), and so on (Greenberg & Kushé,
1993).
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These above research studies have been integrated into the so-called Affective-Behavior-
Cognitive-Dynamic (ABCD) theoretical model of development, which formsthefoundation PATHS. The
ABCD model emphasi zesthe dynamic rel ationship among affect, behavior, and cognition, integrating these
three aspects so as to facilitate children’s positive and healthy personality development and social
functioning throughout their different developmental phases (Greenberg & Kushé, 1993).

L earning Goals
PATHS addresses the following goalsin the areas of social and emotional development:
1. Increased self-control.
2. Enhanced self-esteem, self-confidence, and the ability to give and receive compliments.
3. Increased understanding and use of the vocabulary of emotions, verbal mediation, dialoguing, and
interpersonal communication.

4. Improved ability to recognize and interpret the differences between feelings, behaviors, and
perspectives of self and others.

5. Understanding of attributional processes that |ead to an appropriate sense of self-responsibility.

6. Recognition and understanding of how one’ s behaviors affect others.

7. Enhanced motivation and use of creativity.

8. Increase understanding and use of logical reasoning and problem-solving vocabulary.

9. Improved knowledge of, and skill in, the steps of social problem-solving: leading to the prevention

and/or resolution of problems and conflictsin daily life.
(The PATHS Instructiona manual, p. 2)

These nine goalsare designed to devel op the child’ sself-control, positive self-esteem, emotiond
awareness and management, and interpersonal problem-solving skills. They arequiteinclusive, and are
consistent with the essential components of the current dominant conceptual models or frameworks for
emotional intelligence. PATHS comprises one hundred and thirty-onelessons, eachlesson taking about 20-
30 minutesof classroom time. Theselessonsareclassified into four major units: readiness and sel f-control
(1volume), feelingsand rel ationships (3 volumes), problem-solving (1 volume), and supplementary lessons
(1volume). Theseunitsdeal with five major conceptual domains: self-control, emotional understanding,
building self esteem, relationships, and interpersonal problem-solving skills.

Philosophy Underlying the Goals

The philosophy intrinsic to PATHSreflectsthe authors' belief in educating thewholechild, which
iscompatiblewith John Dewey’ s philosophy of wholistic education (The PATHS Instructional manual. p.
8). The wholistic approach to education entails treating language, cognition, memory, emotion, and
behavior asintimately interrelated and all-important aspects of every child’ spersondity. Inaccordwiththis
philosophy, the authors affirm that

Emotionsaffect all of usonadaily basisthroughout our lives. Understanding and dealing with our

feelings and those of others are therefore areas that will be of continual concern to all of us,

whether or not we are aware of this. Understanding emotions often becomes more complex aswe
get older. Further, sharing emotional issueswith others continuesto be at | east one of the major
motivationsfor social interaction and is often the“ glue” for intimacy and friendship (Y ouniss,

1980; Selman, 1980).” (Instructional Manual, p. 125)

Unfortunately, traditional education hasemphasized the acquisition of cognitive skillsmuch more
than that of aspects of emotional cultivation, such asemotional awareness, emotional control, and so on.
Thus, children have never been taught through a systematic emotional development curriculum, and
teachers, more familiar with instructional methods in cognitive learning than with those for emotional
learning, have less confidence in teaching emotional learning. Since PATHS provides a complete
curriculum and more than one hundred |esson plans on emotional literacy for elementary school, it may
offer elementary teachersanew level of confidence and comfort in thinking about wholistic education and
teaching in awholistic way.

Instructional Methods

PATHSI sintended to be aseparate coursewithinthegeneral curriculum, andissuited to thek-6
elementary years. It employsavariety of instructional methods. Becauseit concentrates, not on teaching
cognitive skills, but rather on cultivating affect, it combines avariety of instructional methods so asto
promote progressive emotional and behavioral change in the individual. These instructional methods
include dialoguing, role-playing, story-telling, simulation, modeling, social and self-reinforcement,
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attribution training, and verbal mediation. Visual, verbal, and kinesthetic modalities are combined to
promote learning. These instructional methods are mostly intended to be conducted by the teachers;
however, parents are al so expected to participate in modeling outside the school environment.

The Significance of PATHS

The PATHS program has achieved improvementsin several areas of children’slearning.
Goleman notes (1995, p. 306), that the PATHS curriculum hasbeen successful in thefollowing ar eas:
Improvement in social cognitive skills
Improvement in emotion, recognition, and understanding

Better self-control

Better planning for solving cognitive tasks

More thinking before acting

More effective conflict resolution
More positive classroom atmosphere

For the purpose of this project, only the Feelings and Relationships Unit is included for
investigation because it represents the major portion and thrust in emotional literacy.

4.1. Micro-Level (Within-Lesson) Sequencing Strategiesin PATHS

Basically, the pattern of sequencing within each lesson of the Feelings and Rel ationships Unit
follows seven steps set out by the devel opersof PATHS (PATHS, v.1, p. xxix). Figure 3 showsthese seven
steps (PATHS, v. 1, p. xxix), aswell asan example of the script of alesson on HAPPY (PATHS, v. 1, pp.

43-44).

Step of a L esson

Script of a Lesson on HAPPY

1. Presenting a given emotion
with a simple definition.

Happy is the way we feel when we are glad about something or when we enjoy
something.

2. Showing pictures of the
emotional expression.

(Take the Happy Feeling Face out of the Feelings Chart and show it to the class.)
This Felling Face shows someone who is feeling happy. Do you think that happy
feels comfortable or uncomfortable inside?

3. Providing examples of
situationsthat typically elicit the
feeling.

We can feel happy for alot of reasons. There are |ots of times we feel happy, like
if we get to go some place weredly like, if we get to play with our friends, if we
get something really special, and so on.

4. Havingthechildren talk about
times when  they have
experienced the emotion.

Can anyone think of atime when they felt happy?

5. Modeling and labeling the
feeling asa group.

Now let’s ook at two photographs of people who feel happy.
(Point out the features that indicate happiness...Model as needed for further
clarification or demonstration.)

6. Having the children make
“Feeling Faces’.

Now let’s al practice the word HAPPY together. | want all of you to think about
how you feel when you feel happy. Try to make your body feel happy and make
your face look happy. Try to feel happy inside.

7. Providing thechildren with an
activity through which the
emotion can be experienced on a
mor e personal level.

Then, while you are feeling happy, | want all of you to say the word HAPPY
together. Then we will all spell it together. Then we will say it and spell it again.
After that, we will say the sentence “1 feel happy” together. If you need to
remember how to spell the word happy, look up at the Feelings Chart or the board
(or overhead) where | have written the word. Is everybody ready? Good. Let’ s all
look and feel HAPPY and practice the word together.

Fig. 3. Seven steps of alesson and the script.

At first glance, the seven steps of PATHS may seem superficial and oversimplified. However, by
deeply pondering on these seven steps, it isapparent that they show aninteresting model of sequencing of
content in emotional literacy. The seven steps are converted to the following analysis (see Figure 4):

Step of
Sequencing Strategies

Domain of
Learning

Guideline of Sequencing
Strategies
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1. Presenting a given emotion | 1. Concept generalization.

with asimple definition. (Cognitive)

2. Showing pictures of the| 2 Concept classification.
emotional expression. (Cognitive)

3. Providing examples of | 3. Principlelearning. Cognitive-to-Behavior-to-
situations that typically elicit (Cognitive) Affective

the feeling.
4. Havingthechildrentalk about | 4. Cognitive & emotional.
times when they have

experienced the emotion. External-to-Internal
5. Modeling and labeling the

feeling as a group. 5. Cognitive & emotional.
6. Having the children make

“Feeling Faces”. 6. Behaviora.

7. Providingthechildrenwith an
activity through which the | 7. Emotiona & empathy.
emotion can beexperienced on
amore personal level.

Fig. 4. Micro-level sequencing strategiesin PATHS.

Step 1 gives a definition of one kind of emotion which seems to deal with the concept
generalization. Pictures of facial expressions shownin step 2 depict the concept classification. Therefore,
both these first two steps are aimed at the cognitive aspect of learning, which strives to recognize,
understand and even discriminate between and among the concepts of certain feelings. In step 3, kinds of
situationseliciting thefeelings are shown to point out that thereis a cause and effect rel ationship between
thetwo. Thisisdealing with principlelearning. Each of thesethree stepsisconcerned primarily withthe
cognitive domain of learning, which “deal[s] with the recall or recognition of knowledge and the
development of understandings and intellectual abilitiesand skills” (Reigeluth & Moore, 1999. P. 52).

In step 4, the learners must talk about times when they have experienced the feelings already
conceptualized and situated (by example). Thelearner iscalled uponto reach into his/her personal feelings
and connect these concepts and practices to the actual, felt emotion. Although thisis still cognitive-
oriented, it goesto adeeper emotional level of learning.

Instep 5, modeling and labeling the feelings enableslearnersto recognize thefeeling through a
cognitive-based approach. Thiscombinesthe cognitive and affectivecomponents. Instep 6, having the
children make“ Feeling Faces’ entailsasking thelearnersto exhibit theemotionsasif they actually were
feeling them. They are asked to show thesefeelingsby their facial expressions, and further, they are asked
toimaginethefeelingsasthey do this. Thisrequiresthem to emphasi ze thefeeling beyond the cognitive-
based lear ning. This combines the behavioral and affective components (a sense of empathy). Step 7
dealswith aspecificindividual situation for feedback on how each |earner would react emotionally. An
examplewould beto ask “How would you feel if your money were stolen?’” Thislevel asksthelearnersto
internalizethe situation and to simulate their own emotional r eaction. Thisbringsto awarenessasclosely
as possible the feelings available to each of the learners.

In conclusion, in analyzing the seven steps of sequencing within alesson, it becomes apparent that
the within-lesson sequenceismainly structured so asto proceed from cognitiveto behavioral to affective,
and from external tointernal through recognition, reflection and ultimately to the empatheti c--(emotional)--
state which isfeeling. These sequencing strategies are synthesized in figure 4.

4.2. Factor s Affecting Within-L esson Sequencing Strategiesin PATHS
The author has been endeavoring to uncover therational e, or theoretical roots, embedded within
the practice of the within-the-lesson sequencing strategies shown above. It has been found that the
arrangement of within-lesson sequencing strategiesisconsistent with thefollowing rationale and practice:
According to Kusché, Between ages five and seven, there are several changes in emotional
development, including:
the spontaneous generation of emotional concepts
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identification of anger

understanding cause-effect relationships
emotional perspective-taking

recognition of emotional facial expressions

. internal-external generation of emotional concepts.
(Personal communication, November 1997)

Therefore, these stepsin devel opmental readiness correspond to these sequencing strategies. Most
of these seven steps of sequencing strategies are designed to correspond with devel opmental readiness.
During thisdevel opmental stage, languageisalso believed to providethreewaysto facilitatethechild’s
behavioral and emotional control (Greenberg & Kusché, 1993, p. 77):

“First, it servesto communicate one’ sinternal statesto others... Second, language provides an

internal executive function that can mediate between impulse and behavioral action... Finally,

language, and possibly other forms of symbolic representation, allow the child to become
consciously aware of hisor her feelings.”
One method of facilitating a child’s verbal and emotional control is verbal 1abeling of emotional states,
which help the child devel op powerful, new forms of self-control and self-expression.

Also between the ages of five and seven, the child’ steacher, parents, and other adultsplay very
important parts as role models, demonstrating ways of using cognitive and affective processes for
managing frustration, maintai ning control during times of emotional turmoil, and dealing with interpersonal
conflict. Thiswould benefit the child’s emotional development and social competence.

5.1. Macro-Level Sequencingin PATHS

Macro-level sequencing analysisdeal swith how all thetopicsto betaught intheentire curriculum
(i.e., here, the Feelings and Relationships Unit of PATHS) ought to be sequenced. Since the entire unit
coversfifty-six lessonsof several topics, itisnot easy at the beginningto figure out thoroughly all kindsof
sequencing to be applied, especially inanimplicit way. Therefore, the author beginswith the analysis of
the sequencing patternsinthe unit, to seeif they follow in atopical or aspiral sequence. Thisisnotaneasy
task because the connotations of the families of emotional feelingwordsare controversial, especially those
which pertain to more complex feelings. Several schools of research on emotion have already created
families of classifications. These share some similarities, but the differences have created some
considerable controversy (Goleman, 1995). Thismay producevariousinterpretations of the sequencing at
the macro-level content. Unfortunately, the developers of PATHS do not fully elaborate on the
classification of families of emotions, but simply separate all feeling words into “comfortable” and
“uncomfortable” feelingsfor the convenience of childrento relateto them. Therefore, the author of this
paper had to delineate less generally to achieve a more complete classification of words.

To begin classification, theauthor first reviewed the content of each PATHS|esson carefully to
understand the meaning of thefeeling wordsin the context of thelessons. This process hel ped the author to
arriveat amoredistinct classification of many of thewords. However, theremaining wordswerefuzzy in
personal interpretation, vague, and complex in nature. Therefore, to achieve abetter approach, the author
has consulted subject matter experts and academic research materialson emotions(Goleman, 1995; Ortony,
Clore & Caoallins, 1988, p. 27). Finally, a classification figure was produced: Genera of Feelings &
Relationshipsin PATHS (see Figure 5.). Because the Feelings and Relationships Unit covers not only
feeling words but al so other activitiesinvol ving behavior management in the domain of emotional literacy,
theclassification figure extends beyond feeling words. Thisclassification hel ped the author namethetopic
of each lesson. Thismadeit easier for later analysis of the sequencing pattern to which lessons pertain.

Feeling A general introduction to emotional state

Enjoyment Happy, delighted, proud, content, satisfied

Sadness Sad, alittle down, depressed, (disappointed, hopeful), lonely

Private Private, privacy, hiding feelings

Fine (Fine, excited, tired)

Anger Angry, mad, grouchy, grumpy, furious, frustrated, resentful, anger management
Fear Afraid, (scared, safe), uneasy, terrified, nervous, (anxious, calm or relaxed)
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Surprise (surprised, expect)

Love (Love, hate), (like, don’t like), (kind, malicious), (included, rejected, excluded),
generous, forgiving.

Disgust Disgusted

Shame Ashamed, guilty, shy, embarrassed, humiliated

I nterest (Curious, interested, bored)

Confused (Confused, worried, sure)

Observation Observing emotional cluesin other people, observing emotional cluesin ourselves

Intentionality (Accident, on purpose)

Manner Manner

ChangeFeeling | Changefeeling

Jealous Jealous or envious

Selfish Gready, selfish

Note: ( ) denotes antonymous feelings

Fig. 5. Generaof Feelings & Relationshipsinthe PATHS.

Theauthor then planed the order of each lesson to figure out the flow of the ordering of thetopics.
From this, aflowchart of lesson ordering was produced (see Figure 7). Theflowchart illustrates several
findingsthat are uniquein thisfield of knowledge and will enhance further analysis of the deeper, implicit,
and more complex relationships in sequencing. Later parts will have more elaboration.

5.1.1. A spiral/topical curriculum

Inthe flowchart, it showsthat the patterns of sequencing of the topicsto be taught tend to be a
combination of two popular types of curriculum sequencing: spiral and topical sequencing. In topical
sequencing, the “topic (or task) istaught to whatever depth of understanding (or competence) isrequired,
before moving to the next one.” (Reigeluth, 1992, p. 2.6) In spiral sequencing, several passes over the
material are used to present the basi cs of each topic, oneat atime. After the basicsof each topic aretaught,
eachtopicisrevisitedin greater depth. Inthisform of sequencing, thelearner “ spirals’ through each topic,
and each topic istaught until the necessary depth is reached (Reigeluth, 1992). The following sections
explainthefunctioning of spiral sequencing and topical sequencing within PATHS. Figure 6 synthesizes
the findings.

Typeof Curriculum Sequencing Guideline of Sequencing Strategies

Basic-to-complex continuum
Hierarchical relationship

Spiral Sequencing

General-to-detailed continuum
Simplified conditions method
Synonymous relationship
Antonymousr elationship

Topical Sequencing

Fig. 6. Macro-Level Sequencing.

5.1.2. Spiral curriculum

Before discussing this section, there are two important continua which need to be addressed:
simple-to-complex continuum and general -to-detailed continuum. Thesetwo continuahave been regarded
asimportant componentsto the success of instructional sequencing. “ The simple-to-complex continuum
refers primarily to a continuum formed by adding or removing parts of ideas (either principle or
procedures).” (Reigeluth, 1983, p. 346) “ The general-to-detailed continuum refers primarily to acontinuum
formed by subdividing ideas (either concepts or procedures) or by lumping ideas (subordinate conceptsor
subordinate procedures) together. General has breadth and inclusiveness (i.e., lots of things lumped
together, whereas detailed usually narrow (subdivision)” (Reigeluth, 1983, p. 344).
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In the flowchart, it shows that the lesson sequence is a combination of both spiral and topical
patterns of sequencing. Thespiral sequencing intheflowchart isconsistent with the simple-to-complex
continuum. Here “simple” denotes in PATHS the so-called “basic” or “primary” feelings, such as:
happiness, sadness, anger, fear, and so on. These emotions are the basi sfrom which human beings devel op
other kinds of feelingsthrough interaction with society. And there are more“ sophisticated” , “ educated”
feelingswhich are born from these basic feelings, and they areentitled“ complex” feelings. So“ complex”
denotes here ablend, or variation, or nuance of feelings (Goleman, 1995). They are composed of more
complex ingredientssuch asinterpersonal skillsand life experiences, and producethe complexity of guilty,
selfishness, and so on. Therefore, the author would liketo use basic-to-complex” rather than simple-to-
complex in this paper to avoid any misunderstanding.

Thus some lessons follow in spiral sequence, which means that the lessons which treat basic
emotions aretaught ahead of time. After these basi c emotions have been taught, then those lessonstreating
complex emotions are taught. In other words, an understanding of basic emotions is treated as a
prerequisite for learning about complex emotions, and it isassumed that basic emotions are the onesthat
complex emotionsare based upon. Therefore, we may concludethat ahierarchical relationship existshere.
Such basic-to-complex, hierarchical relationships can beseen clearly in Greenberg and associates’ divison
of thefifty-six lessonsinthe Feelingsand Relationships Unitinto 4 levelsof complexity (PATHS, 1994,
v.1, p.xxiii-xxiiiiv). They are:

Level 1: basic and intermediate emotions (lessons 1-21)

Level 2: moderately advanced emotions (lessons 24-33)

Level 3: observations and manners of emotions (lessons 35-47)

Level 4: advanced emotions (lessons 48-54)

These 4 levelsof complexity demarcate the advancement of spiral sequencing, which proceedsthrough
topics from level 1 to 4. This unique spiral sequencing is consistent with the developmental stages of
children (Greenberg & Kusché, 1993). The notions behind the framework of development is concerned
withthelearner asnaive, possibly young, and subject to emotional, physical, and social maturation during
the time of instruction.

5.1.3. Topical sequencing

Topical sequencing in the Feelings and Relationships Unit is consistent with the general-to-
detailed continuuminthat general feelings. For example, Lesson 3: Feeling, isbroader and thustaught first,
while more detailed feeling, Lesson 4: Happy, Sad and Private is taught later. A lesson of afeelingin
general may be adjacent by alesson (or lessons) of same feeling in another but different “depth.” For
example, lessons 35-36 teach “ observing emotional clues.” Lesson 35focuseson* observing other peopl€'s
emotions”, but lesson 8 concerns ones’ own emotions.

Intopical sequencing, “intensity” of feeling links many lessons; for example, lessons 14-15teach
“fear” with an increase in intensity from “scared” to “afraid”, “uneasy” to “terrified.” Thus, they are
sequenced according to the Simplifying Conditions Method. The Simplifying Conditions Method builds
from the simplest version, instead of summarizing atopic each time (Reigeluth, in press). For example,
under thetopic“anger” (Lessons 7-12), each | esson contains a pure and focused dimension of thetopic.
Lesson 11 coversonly “control of anger” and does not include other dimension, such as definitions of
words related to the emotion.

Synonymousfeelings are often taught together. Thisallowsthelearnersavariety of expressions
for the same, or similar, or synonymous feelings. This is necessary for empathetic communication of
sharing feelings. The synonymous rel ationship occurs within one lesson or in consecutive lessons. For
example, “mad” and “angry,” treated as synonymous terms, are dealt with in two parts of Lesson 7.

Inthe macro-level of curriculum of the Feelings and Rel ationships Unit, feelings of antonymous
relationships often are taught within onelesson or in consecutivelessons. Oneexampleis: inlesson 2, the
feeling “happy” istaught, and thefeeling “ sad” istaught aswell. Such sequencing allowsthelearner the
opportunity, through “ contrast” and “comparison” to understanding tacitly the difference between and
among “feelings’. Thiswill imply areferencefor learnersto refer to later inlife asto what “feeling’ is
appropriate in a given situation. This “antonymous’ relationship becomes a unique characteristic in
emotional literacy.

5. 2. Factors Affecting Macro-L evel Sequencing
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5.2.1. Spiral curriculum

Asnoted earlier, emotional development isrestricted by developmental maturation; thereforeitis
not ideal to teach emotional literacy in a strict or pure sense with either spiral or topical sequencing
patterns. Asthe flowchart shows, due to the level of developmental maturation on different stages of
emotional maturation, spiral sequencing should moveto acertain degree of complexity, pause, and then
move on to a certain degree of detail. Therefore, the basic-to-complex continuum becomes a guiding
principlein sequencing. And hierarchical sequencing becomenecessary whenitisbelieved that sometype
of emotion should be dealt with as a prerequisite to the treatment of some other type of emotion.

5.2.2. Topical sequencing

Four guidelines are apparent in topical sequencing: a genera-to-specific continuum, the
Simplifying Conditions Method, synonymous sequencing, and antonymous sequencing. The nature of
“intensity” in emotions and the four components of the ABCD model (affective, behavior, cognitive and
dynamic) make feelings multiple-dimensional for learning. It is thisimplicit complexity that calls for the
Simplifying Conditions Method, which calls for sequencing that builds from the simplest version, instead
of summarization of atopic each time. For example, under the topic “anger” (lessons 7-12), each lesson
contains a pure and focussed dimension of the topic. Another example is that lesson 11 covers only
“control of anger” and does not include other dimensions, such as definitions of words related to the
emotion.

Research maintains that children should learn how to express the same state or feeling with
different words (Greenberg & Kusché, 1993). Maybeit isthisfact about emotional learning that provides
the motivation for PATHS' s synonymous sequencing.

It is interesting that emotions are often contrasted along dichotomies; i.e., comfortable-
uncomfortable, pleasant-unpleasant, and so forth. Thereliance on dichotomiesbringsabout arelianceon
antonymous sequencing.

6. Synthesis

The findings of above analysis of sequencing in terms of micro-level lesson and macro-level
curriculum in PATHS have brought out severa of the principles that guide the sequencing of emotional
literacy in PATHS. Figures 4 and 6 are concise syntheses of the patterns and factors influencing the
instructional sequencing in PATHS. We can see that this unique curriculum draws on several segquencing
strategies beyond those are used in psychomotor and cognitive learning. These unique strategies may be
regarded as reflections of special factors that should be considered when emotional literacy lessons are
being sequenced. Their appearance here suggests that it will not be appropriate, in curriculum design for
affective learning, to simply reuse the sequencing principles proper to procedural and cognitive learning.
Further guidance from research and practice should be sought in order to obtain a more comprehensive set
of guidelines for emotional development education. Accordingly, instructional designers engaging in
creating instructional sequencing appropriateto an emotional literacy curriculum’ s specific demands might
wish to draw on the guidelines elaborated here.

7. Conclusion

The purpose of thispaper isto provide guidancefor emotional literacy learning by analyzing and
synthesizing principles in the PATHS curriculum. After an introductory discussion of the concept of
“sequencing” as it applies to curriculum development, it proceeds to a more detailed discussion of
sequencing strategiesin the affectivelearning domain. Then, using the PATHS program as exemplary case
for analysis, it derives a set of guidelines for emotional literacy curriculum sequencing strategies, and
explorestheir further implicationsfor the design and devel opment of the emotional literacy curriculum.
Although the above research has dealt with only one dimension of affective learning, that of emotional
development, the results also begin to illuminate the unique complexity and potential for further
development of thetopic of sequencingin affectivelearning. Affectivelearningisindeed afuzzy subject,
and has not yet received a clear and fully satisfactory definition. However, it is to be hoped that this
author’ seffortsand tentative conclusionswill cast sufficient light for the beginning of an extended process
of disclosure concerning the issues involved with the sequencing of affective learning.
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SIMPLIFY WEB DEVELOPMENT FOR FACULTY AND PROMOTE
INSTRUCTIONAL DESIGN

Dr. David C. Pedersen
Embry Riddle Aeronautical University

Faculty members are often overwhelmed with the prospect of implementing web-based
instruction. In an effort to simplify the process and incorporate some basic instructional design elements,
the Ed Tech Team at Embry Riddle Aeronautical University created a course template for WebCT.
Utilizing rapid prototyping, the template incorporates a standardized user interface tested by students and
faculty, institutional branding, structured organization, page starter templates, and online support materials.

Faculty development in the use of web based instruction is aways a challenge. That challengeis
multiplied exponentialy when those faculty members are widely disbursed geographically. Embry Riddle
Aeronautical University is unique not only in its aviation emphasis, but also in its world wide educational
presence. This paper discusses the implementation of a course template to help simplify the web
development process for faculty and the corresponding training issues for the Educational Technology
Team.

University Profile

Founded only 22 years after the historic flight at Kitty Hawk, Embry-Riddle Aeronautical
University has achieved recognition asaworld leader in aviation. Each year thousands of graduates take
their place in the aviation/aerospace industry as pilots, aviation managers, aerospace engineers, and other
aviation professionals.

ERAU is unigque not only as a pioneer in aviation, but also as a pioneer in distance education. The
University has three campuses: two traditional residential campusesin Daytona Beach, FL and Prescott,
AZ and an Extended Campusthat isliterally worldwide. The Extended Campus offers traditional courses
in 120 education centers located around the world and independent study courses to students worldwide.

Instructional Technology | mplementation

Because of itsimportance to aviation, ERAU has placed a high priority on technology
implementation. For that reason, faculty members are highly motivated to make use of the web in their
classes. Faculty at the residential campuses and Extended Campus education centers use the web to
enhance their traditional classes. As such they need to learn how to use the web for everything from
posting syllabi to electronic discussions and onlinetesting. The independent studies courses also make use
of the web to supplement and replace the traditional paper study guides and videotapes.

The Challenge

Providing faculty with the instructional technology training and support they need to utilize the
web in their coursesis aways achallenge. At ERAU that challenge is multiplied a hundred times plus
because of the 125 Extended Campus centers and the two residential campuses. The task of training 3500
faculty membersis challenging enough, but when they are disbursed geographically over 127 sites the
challenge becomes monumental .

Course Template
To help meet that challenge, the Educational Technology Team at the university implemented a

course template for WebCT. The rationale for the template stemmed from the nearly universal reaction by
faculty of being overwhelmed by the web course devel opment process and the general failureto
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incorporate instructional design into the devel opment process. It was thought that a course template would
simplify the development process by providing a standardized user interface, astructured organization, and
page starter templates. In addition, good instructional design could be incorporated and encouraged.

The Template Development Process

Because of limited time and resources, arapid prototyping approach was utilized. Existing
courses were reviewed to determine what web components were being used and how they were being used.
Students were surveyed regarding the usefulness of web componentsin their courses. From that data,
faculty members who use the web were presented with several alternative web course organizational
structures. They were asked for input regarding the organization and the comprehensiveness of the
elementsthat wereincluded. Studentswere then presented with several alternative user interfaces and
input was collected. From the faculty and student input the alternatives were narrowed and reviewed again.
A fina version was determined and fiel d-tested.

Template Components

The user interface involved the "look and feel” of the template, the elements available in the
template, and the organization and structure of those elements. An important aspect of the "look and feel"
was to incorporate ingtitutional branding through the use of appropriate graphic elements. The template
includes al the elements available in WebCT even though most faculty members do not use all of them.
However, while al the elements are included, they are hidden from studentsinitially requiring faculty to
make a conscious decision to make them available to students. The organizational structure was devel oped
to provide logical, efficient accessto the various components.

To help jump start the development process; page templates were created for standard items such
asthe syllabus. The page templates are HTML files that contain a page structure with general information
that can be edited by faculty members. Instructions are provided for downloading the pages, editing them,
and uploading them. The inclusion of the page templates also made it possible to establish links from the
coursetemplateto the HTML filesfor the various el ements eliminating the need for faculty to create them.

Variousinstructional design elementswere also incorporated into thetemplate. The user interface
incorporated graphic, layout, and organizational principles. The page templatesincorporated page and
message design principles. The primary encouragement towards instructional design elementswasin the
learning activity modules. Each module contained apreformatted page template for introduction, activities,
conclusion, and suggestions pages. Links were provided in those pages to a site with additional
information explaining the instructional design techniques that should be considered.

The template also includes a guidefor faculty members on what isin the template and how to use
it. Inaddition, thereisan online, facilitated course that takes the participants through the complete course
development process step-by-step. At key points, they are asked to submit portions of their work for
review and feedback.

Implementation

All new WebCT courses are created using the template. Faculty members are not required to use
the template. They can modify it or eliminateit and create their own. However, the template provi des a
starting point, especially for new faculty members.

Conclusion

A well-designed course template can simplify the development process for faculty members. It
helpsthem focuson theinstructional elements by not requiring them to make decisions about user interface
and organization. It also provides them with a starting point for developing their content. The course
template has helped the ERAU Ed Tech Team meet the challenge of helping faculty utilize the web for
instruction.
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THE AGONY AND ECSTASY OF DIGITIZING A DEPARTMENT ' SFACULTY

Kenneth A. Job
Deborah Lowther
The University of Memphis

How It All Started

Over ayear ago the | CL department'sfaculty began to expresstheir concernsregarding thelack
of technology usage in the classroom. These concernsdid not related to student usage, asyou
would expect, but to the faculty themselves. Of particular interest was how the Internet was or
was hot being used to enhanceinstruction. Though the studentsarerequiredto usevariousforms
of technology intheir classwork, faculty involvement was often limited. Dr. Dennie Smith, Chair
of theInstruction and CurriculumLeader ship (1CL) department spearheaded the faculty'swishto
increasetechnology usage. Though the cooper ative efforts of the | CL department and the faculty
of the Instructional Design and Technology (ID& T) programthree major taskswer e deter mined
to improve Internet usage by the faculty.

TheTasks

U Update and enhance the current ICL web site.

U Have al members of the ICL department create and maintain an individual web page with only
minimal future support.

O Involvefaculty in the creation of on-line courses.

In this paper each of these three tasks are explained in the context of; what was done to achieve
the task, how the faculty were involved, and what insights were found during the project.

Task | - Update and enhance the current ICL web site.

What WeDid

The original ICL web site had been created several years ago, with updates being limited to just
contextual changes. It was decided that the site should be reviewed and enhanced to bring it in line with
more recent web site designs. Though the general appearance was to stay similar the graphics, navigation,
and features of the site were to be changed. Most important was a complete review of the content of the
site. Many of the text elements were outdated and in need of change, in order to reflect the latest
advancements in the various ICL programs of study. The faculty aso requested an expansion of the siteto
include; a current events calendar and or+line forms for student and faculty use.

Faculty Involvement

Once a course was determined, the project was explained to the faculty during a general staff
meeting. The ICL chair impressed upon the faculty, the need to be more technologically active and how
involvement in the project would be beneficia to the whole department. The faculty were asked to
cooperate in the project in order to best resolve the concerns that they and the public have expressed. It
was decided to select a graduate assistant (GA), who was aso a doctoral student, from within the
department to hel p coordinate the project tasks and work directly with the faculty. This person wasinitialy
introduced at that first staff meeting. Later a contact information sheet was distributed to the faculty
explaining the tasks and how to contact this GA.

The first step to updating the content was to meet with each of program chairs informally. Each
program; Elementary Education, Special Education, Secondary Education, Reading, Early Childhood
Education, and Instructional Design & Technology had to be reviewed and the cooperation of the faculty
was essential. Once informal contact was established and they understood what was required, expanded
(easy to edit) copies of the web site content were distributed.
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The content was reviewed by the faculty and return to the GA within 2-3 weeks on an average.
The mechanical updating of the web site was completed two weeks later. The magjor updates and
enhancements to the site were compl ete by the end of thefirst semester. Minor updates are being continued
each semester as need arises.

Conclusions

Two factors were found to be of benefit in completing Task 1. First, was the initial informal
meeting with the program chairs. The faculty felt this meeting made them a part of the project process.
That, their opinions were of value and they were going to have an impact on how the web site represented
their program. Secondly, the use of expanded paper copies of the web site pages were helpful to the
faculty. Instead trying to edit directly from the computer screen or use straight printed copies of the site
pages, expanded versions of the pages were given to the faculty. Each web page was increased in size and
given extra blank spacing for easy editing. It was necessary to explain why the expanded version was so
much larger then the screen version. Once the faculty understood that it was strictly to ease the editing
process and that the computer screen would look like a typical web page they found the expanded format

gasy to use.

Task Il - Have all membersof thel CL department create and maintain an
individual web page with only minimal future support.

What WeDid

This particular aspect of the project would be implemented over a two semester time period.
During the first semester the goal was to have every faculty member of the ICL department create a
personalized home page. The second semester would be used for enhancing their home pages and
providing refresher instruction. Theintention wasthat by the end of the second semester not only would all
the faculty have home pages, but they would be able to maintain them with only minimal support.

Contacting the Faculty
Four stages were used to contact the faculty in order to schedule meetings for creation of their
home page.
- During a faculty meeting the task was explained and the need to schedule meetings was
explained. (0% response by faculty)
A flyer containing background information on the project and contact information about the
GA coordinator was sent all faculty. (20% faculty response)
A scheduling sheet, with a series of meeting dates, was sent those who had not responded. (an
increase to 80% response)
Person - to - person scheduling, where the GA coordinator met wi th faculty and asked for a
meeting time. (100% response by faculty)

Conclusionson Contacting the Faculty

It should be noted that between stages two and three, part of the reason for such alargeincreasein
faculty responses was due to word of mouth. As soon as afaculty member requested a meeting they were
scheduled for the earliest possibletime. Oncethesefirst sessionswere finished the faculty responded with
praise for the work being done. As more faculty completed a session the word spread around the
department and generated more interest. A second factor in scheduling was the flexibility of meeting
times. When dealing with an audience like a university's faculty, who have very limited time, it was found
that awide range of meeting times wasresponded to favorably. Meetings could be scheduled from 8-6, M-
F. Also, understanding the possible need to rescheduling with little notice needed to be considered.

Instruction on Creating, Editing and Publishing Web Pages.

Prior to meeting the faculty a series of decisions needed to be made regarding the instruction to
take place.
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First, what approach to uses for the instruction. Would it be One-on-One, Small / Large Group
Instruction, and/or Instructional Handouts. Prior experiences using groups or handouts on campus had led
to limited success, so it was decided to focus on a one-on-one approach to the instruction.

Second, was what type of software to use in creating web pages. It was decided to use Netscape's
Composer for the following reasons. The university has established Netscape's software as a standard for
al campus computers. Because of this no software had to be purchased or installed. The faculty would
have everything they needed already on their system. Netscape's Composer component works very similar
to aword processor. All members of the department have had some experience with word processing.
Composer uses not HTML coding. A very positive response was expressed by the faculty to this news.
Severa had taken classes or had heard of HTML and disliked the idea of having to learnit.

Third, setting atime limit of 2-3 hours of instruction. Though the actual instruction times varied
from 1 to 5 hours, every attempt was made to limit the instruction time for improved retention.

Fourth, was the instructional approach. Since part of the task's goal was to have the faculty
maintain their pages with minimal support the following approach was used.

1. Useof pre-created template pages for abasic backbone structure, that could be expanded on.

2. Thefaculty member was put in the driver's seat. The instructor provided verbal instructions and
avoided taking control of the mouse.

3. Repetition of key construction steps were stressed throughout the instruction. For example, the
creation of e-mail links occurred three times and on three different pages.

4. Instructional fading was used as part of the learning process. As each successive repetition of a
key construction step was repeated, the verbal cueing was decreased, until the faculty member was
prompted to try the step alone. Reassurance was given prior this final step by restating the fact
that they would be warned if something was about to go wrong.

5. Limited handouts were given, typically in the form of a 12 pages only. The faculty were
encouraged to take their own notes.

6. Faculty were told that continued support would be available after instruction and at the
convenience of the faculty.

Fifth, was determining just what was to be taught during the instructional sessions.

10. Creation and manipulation of text. Included: fonts, color, size, styles, indenting, alignment, spell
checking, and use of special characters.

11. Insertion and manipulation of graphics Included: resizing, wrapping text around graphics, and
borders

12. Creation of links. Including: e-mail, page-to-page, and page-to-web site links.

13. Creation and manipulation of tables. Creation of table was often left until the second semester of
instruction, unless specifically requested by the faculty.

14. Publishing final pages to the university mainframe.
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Figure 1. Example of Faculty Home Page

What We are Doing in Second Semester

The second semester of the project was focused on refresher instruction for updating faculty web
pages. Individual sessions are being scheduled using the same methods used in the first semester.

Current Status

15% of the faculty have updated their pages with no assistance.

5% of the faculty have updated their pages with minimal assistance.
45% have scheduled or at least requested assistance.

By the end of this semester all faculty pages are expected to be updated.

©No O

Conclusions on Web Page Instruction

The faculty responded very favorable to the one-on-one instruction and stated they found it of
more value then previous instructional sessions. They aso felt that by using this method of instruction
more was learned and would be retained. The absence of learning HTML code was greatly appreciated.
The second semester seems to be going as well asthe first. So far al faculty feedback has been positive
and it is expect that al of their web pages will be updated and/or expanded within the time frame.

Task 111 - Involve faculty in the creation of on-line cour ses.

What We Did

Using similar contact methods from Task Il each of the department's faculty was contacted and
asked if they had an interest in on-line course development. Using thislist of interested faculty we began
to instruct them in using Courselnfo. Courselnfo is an Internet based shell program, that allows for
creation of on-line course using arelatively easy program. Currently the university isusing Courselnfo for
course creation , however some interest has been expressed regarding WebCT, another on-line course
creation program. The instructional methods were similar to those used in Task I1. Continued support has
been provided to faculty to expand usage of the program.
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Courselnfo and WebCT Capabilities

Some of the mgjor features of these programs include:
General display of textual information, like; a syllabus, instructors vitas, class handouts, and
assignment materials.
Bulletin boards
Chat rooms
Web page creators
E-mail
On-linetesting
Grouping organizers

O Metscape: Welcome to ICL?BV6-8876
-
Back Forward  Reload Harne Search  Metscape Images Frint Secur ity Shop Stop
= - —
;| Go To: & |http :/ feourseinfo memphiz.edul | ﬁ what's Related
Guest Lkser |CLTOFE-8076: Seminar in Workshop Design
Seminar in Workshop Design
Announcements
Posted in the Last Two Weaks
Subject: An Announcement from wour Instroctor Posted by on Jan 18, 2000

External Links () Today @ Last 2 Weeks () Last Month () Al _m_'l
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I nvolvement of Faculty in the Creation of On-line Cour ses

Current Status

U 15% of faculty are currently using the software for on-line courses.
O Initially only 5% expressed any interest in learning an on-line course program.
U Anadditional 10% have express interest or are currently being instructed on the program.
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U By theend of the second semester of the project, we plan to have 50% of the faculty using the on-
line course program.

U Small and Large group workshops are also being offered at the university on creating on-line
courses.

Conclusions Regarding On+line cour ses
The faculty have found on-line courses to be beneficial for the following reasons.
The consistency of instructional materials.
Reduction in duplicating materials.
Increasein active participation of students.
Promoting self-reliance among the students.
A new dimensions to the class instruction instead of straight lecture.

In regards to the instructional method used, it should be noted that the faculty found the one-on-
one instruction enabled them to |earn the software program better then group sessions. However, the group
sessions allowed them to express their concerns regarding the broader issues of or+lineinstruction among
their peers. Regardless, the number of faculty interested in trying the ontline course format isincreasing
each semester.

Conclusion

Overall the experience of working with the faculty to improve their use of technology in the
classroom has been positive. Within one year the entire department has established a web presence and
nearly half have moved onto the more advanced usage of technology over the Internet. As more of the
faculty become aware of the benefits, this technology can bring to the classroom, the greater the number
will want to utilizeit in their instruction. It is predicted that by the Summer of 2001, 80% or higher of the
faculty will be using this Internet technology in their classroom.

ICL Home Page: http://www.people.memphis.edu/~coe _icl/
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THE ABC'sOF ON-LINE COURSE DESIGN

Gary C. Powell, EA.D.
Wayne State University

Abstract

During the 1997-8 academicyear, 66% of the nation's 2-year and 4 -year postsecondary education
institutions offer ed distance education courses, and another 20% planned to start offering such
courses (primarily viathe Internet) by 2001. Currently, at |east 45% of theseinstituti onsoffer full
college coursesviatheInternet. Within 20 years, on-line classeswith as many as 1,000 students
will replacetraditional lecture courses. Distance learning is poised for a 33% annual growth
over thenext several years. The number of college studentsenrolled in distance-learning courses
will reach 2.2 millionin 2002. By 2002, 85% of two- and four-year collegeswill offer distance-
learning courses. On-line course design and facilitation is still uncharted territory for many

faculty. To ensure that web-based courses are adequately developed and facilitated, we must
carefully critiqguethem. Thispaper presentsa checklist of 25 cour se design principal sfaculty can
useto critique or evaluate their on-line course sites prior to launch.

Running head: On-line Course Design

Web-based (on-line) courses are innovative approaches to distance education, where the learning
and teaching process takes place via the technol ogies and methodol ogies of the World Wide Web, rather
than the traditional classroom. Whether around the corner from campus or even around the world fromiit,
an increasing number of college students are registering for classesthat no longer meet in a predetermined
space (e.g., alecture hall) and time. These classes are meeting at a“distance” from the brick and mortar
university campus.

Both historically and currently, the terms “ distance education” or “distance learning” are applied
interchangeably by many different researchers and practitionersin a great variety of settings and global
locations. “Its hallmarks are the separation of teacher and learner in space and/or time, the discretionary
control of learning by the student rather than the distant instructor, and noncontiguous communication
between student and teacher, mediaed by print or some form of technology “ (Sherry, 1996).

According to areport by the National Center For Education Statistics (NCES) (1999) which
collected information during the 12-month 1997-98 academic year, 66% of the nation's 2-year and 4-year
postsecondary education institutions offered distance education courses, and another 20% of theinstitutions
planned to start offering such courses within the next three years. There were an estimated 1,661,100
enrollmentsin all distance education courses, and 1,363,670 enrollmentsin college-level, credit-granting
distance education courses, with most of these at the undergraduate level.

For the purposes of the NCES study, distance education refersto “education or training courses
delivered to remote (off-campus) location(s) viaaudio, video (live or prerecorded), or computer
technol ogies, including both synchronous and asynchronous instruction” (1999). The distance education
technol ogies included video (two-way video with two-way audio, one-way live video, and one-way
prerecorded video), audio (two-way audio transmission and one-way audio transmission), and Internet-
based technol ogies (Internet courses using synchronous computer-based instruction such as interactive
computer conferencing, and Internet courses using asynchronous computer-based instruction such as e-
mail, listserves, and web-based courses). Of the institutions offering and/or planing to offer distance
education in the next three years, the technology of choice was Internet-based technologies. Thisfindi n%
suggests that Internet technologies will be a growing mode of delivery among postsecondary institutions”.

Another indicator of the growth of on-line Internet courses comes from forecaster William A.
Draves of the Learning Resources Network, a distance learning industry group. According to Draves,
within 20 years, on-line classes with as many as 1,000 students will replace traditional lecture courses on
campus (Carneval, 2000). He also believes that universities should slash tuition for on-line courses to
about $100 toincrease accessto thosein lower income brackets. He does not believethat on-line education

® Higher education institutions are a subset of postsecondary.
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will drivetraditional education out of business, rather it will replace most lecture-based courses on campus.
Traditional classeswill cater mostly to small-group discussions.

Growth isalso predicted by the International Data Corporations (IDC). “Distance learning, where
student and teacher are connected by technology rather than participating in a classroom, is becoming a
viable option to traditional teaching methods, and is poised for mgjor growth [33% annually] over the next
severa years’ (IDC, 2000). Accordingto IDC’ sresearch, the number of college students enrolled in
distance-learning courseswill reach 2.2 million in 2002, up from 710,000 in 1998. The number of higher
education institutions offering distance-learning programsis also growing dramatically. According to the
IDC, by 2002, 85% of two-year collegeswill be offering distance-learning courses, up from 58 percent in
1998. Eighty-four percent of four-year collegeswill be offering distance-learning coursesin 2002, up from
62% in 1998.

Despite the established base of on+line courses, on-line course design and facilitation is still
uncharted territory for many college and university faculty. Many faculty members struggle with how to
successfully use the available tools and technol ogies to organize instructional content into well-crafted
teaching systems that support learning. Integrating technology into instruction remains the single most
important information technology challenge confronting American colleges and universities over the next
two to three years, according to data from the Campus Computing Project (1999), a national survey of
information technology in US higher education. Thirty-nine percent of the institutions participating in the
survey identify instructional integration as their single most significant instructional technology (IT)
challenge, up from 33.2% in 1998 and 29.6% in 1997. Whileits been nearly a quarter of a century since
the appearance of the first desktop computers on college campuses, the major challenges involve human
factors — assisting students and faculty to make effective use of new technologies in ways that support
teaching, learning, instruction and scholarship. Fortunately, most campuses have I T development programs
(74.5%) and campus support centers (66.6%) to assist faculty in bringing technology resourcesinto their
courses. However, the report does not indicate the extent to which faculty actually avail themselves of this
assistance and support.

In spite of the apparent learning curve, higher education's interest in using the Internet to provide
instruction and courses steadily increases. According to the Campus Computing Project survey (1999),
since 1998, the percentage of al college courses making use of el ectronic mail or Web resourcesincreased
5% to 53.4% and 38.6% respectively. Twenty-eight percent of college faculty utilizes a course web page.
Forty-five percent of the participantsin the 1999 survey report that their institution currently offers one or
more full college courses online viathe Internet and the World Wide Web.

Clearly, distance education technologies-- and specifically on-line college courses-- are
expanding at an extremely rapid rate. Far too often, college faculty become enamored with these
technologies, and are quick to make available web-based courses (or web-enhanced traditional courses).
They do so without adequately addressing the design, infrastructure or substance of their course sites, much
less other underlying issues such as the new roles of teacher, site facilitator, and student in the distance
learning process. Perhapsthisisdueto the proliferation of tools (e.g., FrontPage, Blackboard/Coursel nfo)
which dramatically decrease the time and effort required to create and publish web documents.
Unfortunately, quick development time does not guarantee awell-crafted course site.

Course Design Principals

To ensure that web-based courses are adequately developed and facilitated in a manner that will
secure and maintain student interest, motivation, satisfaction and success, we must carefully critique them
prior to actually going "live". This paper will present achecklist of factors faculty can use to critique or
evaluate their on-line course sites prior to launch.

Authority

Look at your web resources (e.g., linksto other web sites) with acritical eye. What isthe basis of
the authors' authority? That is, how have they established t hemselves as someone with legitimate expertise
inwhatever areatheir websiteisabout? Y ou should first consider if the author is awell-regarded name that
you recognize. If not, then you should check to seeif the on-line document has somekind of bibliography,
that is, alist of references used to develop theinformation. Next, look for the author’ s biography, if there
isone. Istheauthor affiliated with an educational institution, research laboratory, governmental agency, or
other reputable organi zation related to the topic of the document? Finally, consider e-mailing the author
and tactfully ask them how they came to be an “authority” on the topic.
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Bias

Bias appliesto two situations here. First, make sure your text and graphics are not biased or
insensitive. Arethereindications of gender or racia biases and stereotyping in text or graphics? You aso
want to check for biasin your included web resources. Information is biased when it provides only one
opinion or point of view. It isnot uncommon for aweb search on a particular term (such as multimedia
development) to result in hundreds of “hits’ consisting primarily of commercial sites or other for-profit
entities. Rather than providing unbiased information — what you expect from, say, an encyclopedia— they
provide words that try to persuade (e.g., advice) or sell. Check to see what organization is sponsoring the
page, and follow the link to that organization if thereisone. Finally, check to seeif the pageisactually an
advertisement or opinion thinly disguised as a scholarly source of information. Many commercial sites
include “white papers’ or case studies that appear to be unbiased research studies, but only serveto
increase sales of their product.

Citations

Have you included full citations, and in the proper format? If you post adocument, such asa
scanned journal article, be sure to include afull citation. See http://www.apa.org/journals/webref.html for
the APA’srecommended electronic reference formats.

Dates

Every credible web site includes the date it was created and the date of the last update. Also
consider the date (age) of your web-resources and other posted information. Naturally, it should be current,
however, you should avoid discarding seminal works just because they have an “older” publication date.

Error messages

If an error occurs, learners should be informed what the error is, why it occurred and what they
candotofixit. Communicatein the user'svocabulary. Itisagood ideato utilize server software that
allows you to customize the error messages. For example, if an ortline learner at Okanagan University
College (http://www.onlinecourses.ouc.bc.cal) mistypes hissher log-on ID, the error messages reads:

“This server could not verify that you are authorized to access. Typical causes

of this are you misspelled your LoginID or password, you used spaces or punctuation in

your LoginID or Password, you entered your LoginlD or Password in the wrong case

(upper or lower) or in mixed case, you clicked on the wrong course or the wrong section

of your course. Return to the Course List and try again.”

Frames

Frames can be great for separating navigation components from content. Are your frames neatly
arranged, or do they muck up the screen, potentially confusing the learner? Depending on which course
management system you utilize, such as Blackboard/Coursel nfo, you may have no choice about using
frames, and likewise, an inability to provide a no-frames version of your site.

Graphics

Have you chosen the proper format for your graphics? The best rule of thumb isto use JPEG for
pictures (i.e., photos) and GIF for graphics, charts, clip art, etc. Also, do not save your images with more
than 256 colorsand 75 DPI. Set graphicsto interlacing such that they become more focused as they load.
This givesthe learner something to watch and isless likely to become impatient with a slow download.
Finally, provide an alternative text that appears while an image isloading, when the ‘ show images’ option
on the browser isturned off, and in text-only browsers.

Help

Is"help" available for those requiring it? While we strive to create web sites that are intuitive and
user friendly, we should still provide assistance for those whom requireit. Include accessto help on how to
usethesite. The help should explain what all the features, buttons, and sections of the site are. Frequently
asked questions (FAQs) are valuable aswell. If you have a help section or aFAQ, consider how helpful it
realy is.

Icons

Aniconisasymbol or graphical representation of a concept, such as an image of a house
representing the home page. Do theicons clearly represent what is intended to others beside you? Make
sure your icons are consistent, well defined, and comprehendible (across cultures).

Join

Have you provided information on how interested students can join your class? Provide specific
detail on the enrollment and registration process. Occasionally, web surferswill locate your class and want
tojoinit; evenif they are not enrolled at your university.
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Keeping records

Does your site keep records of student performance? Whether records are kept in a student
accessible online grade-book, or quiz scores are automatically e-mailed to you, check the functionality of
these features.

Links

Check your sitefor links that are outdated, gone, or simply inaccurate. Areall thelinksclearly
visible, accurately labeled and understandable? Y ou should check your site at least once per semester for
unreliable links, or what iscalled ‘link-rot’. A reliablelink, on the other hand, is up-to-date, active and
does not reference a site that has moved (with no indication of the new URL). Besureto inform learners
when clicking on alink will ‘surf’ them off the course site to a separate website, rather than to another page
onthe coursesite. Linksto documents and files should be annotated, informing learners of the type of file
or information they are linking to (e.g., video, sound, text, etc.). Finally, check all links on the site for
relevance and appropriateness.

Multimedia

Doesthe use of animation, video or audio clips contribute to the understanding of theinformation?
Given bandwi dth constraints and limitations, make sure any mediayou embed isreally necessary. Music
playing in the background of the home pageis probably a‘bell & whistles’ you can do without. Isfilesize
information included for all downloadable mediaclips (e.g., combustion.avi [947K])? Findly, if you
include streaming mediaon your site, be sureto either offer learners the meansto choose connection speed
(eg., 28.8K, 56K, T1), or stream your mediaat alow datarate. Thiswill enable those with low connection
speeds to view your content.

Navigation

L earners should always be informed where they are within the hierarchy of pages on the course
site, and how to get to their next destination. Check that all of the locations (e.g., pages) within the site are
labeled. Have you provided clear, simple waysto get to other parts of your site? Learnerswill find
navigation links, site maps, search mechanisms, indices and table of contents quite useful. Your first task is
to provide navigation control on every page. Don't rely solely on the navigation controlsin the browser.
Does each page provide away to return to the home page? Check the number of steps required for
navigating from one place to another. It should be kept to aminimum. Check the length of your pages. |If
scrolling is necessary to read asingle page (as you might expect if you placed an entire 500-line syllabus on
one page), provide links within the long pages by using targets. Try to keep your navigation hierarchy as
flat aspractical. There should be no more than five levels and preferably fewer than three. Check for
dead-ends, which are links to destinations that provide no meansto return back. Finally, be sureto indicate
the distance and placement of the learner within instructional sequences (e.g., page 5 of 15, page 6 of 15,
etc.).

Organization

Are your online documents and other information well organized? Course management systems
such as Blackboard/Coursel nfo impose some organization upon you, with an area for announcements, an
areafor assignments, etc. The goal isto keep related information grouped in an orderly fashion. For
example, one natural approach isto place different information (e.g., office hours, reading list) on separate
pages, and to use proper headings within pages.

Printing

Learners may want to print all or some of your web pages. Some information is appropriate for
printing and someisnot. For example, a page designed to present streaming audio or video cannot be
printed in a meaningful fashion because the data are not amenable to the print medium. On the other hand,
text that users may want to keep as reference material is appropriate for printing. 1f students will want to
print the web pages, which is highly likely, design them such that they format well in printed and on-screen
form. Todo this, be mindful of page width and length. To facilitate printing multiple pages as a collection,
you should provide ameans for them to do so. Simply supply alink to one long page that is comprised of
all the text from the course site. Thisway, the print command can be issued just once.

Quick & dirty

“Quick & dirty” means cheaply made or done, or of inferior quality. Doesyour site look quick &
dirty? Doesit appear asif you created it one hour before the arrival of your first online student? Carefully
check your site for misspellings, improper diction and syntax, missing data (e.g., graphics), etc.
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Required plug-ins

If Java, ActiveX extensions, or plug-ins are employed, do they actually improve the site? Make
sure required plug-ins or other helper applications are clearly identified, preferably right on the homepage.

Structure

Structure refers to the arrangement and organization of the elements of the course site, and the
relationship of those partsto each other. In other words, how well isyour site constructed? Do your web
pages follow good graphic and message design principles? Do the graphics serve afunction, or are they
merely decorative? Are backgrounds or other visual elements distracting or cluttered? If there an element
of creativity doesit add to or detract from the document itself? Doesthe visua design enhance usability
and understanding, or isit distracting? Make sure that essential instructions appear before interactive
portions. Assure that all the parts of the site, such as a Flash animations, work. Isthe siteintuitive, or are
parts likely to be misunderstood? Check the structure of the site for stability. Features should not
disappear and reappear between visits. Any interactions that involve private information should be secure.
How well do the features of the site work for learners with older browsers? The site design should be
appealing to and appropriate for the intended audience. How long doesit take for your pagesto load? The
pages should consistently load without problems; stability isimportant. Overall, your goal isfor the design
elements and features -- such as searchabl e databases, animations, graphics, sound files, and transitional
pages — to enhance and not hinder the accessibility and enjoyment of the site.

Text

Doesthetext follow basic rules of grammar, spelling, punctuation and literary composition? Is
attention paid to the needs of the disabled who often require alarger font to read the materials? Isthe text
concise, or doesit ramble on, resulting in excessive scrolling (which should be avoided anyway)? The text
should be easy to read, and not cluttered by distracting graphics, fonts, and backgrounds. Check the text
for sufficient contrast, and adequate print size. Isthetext, such as headings, clear and descriptive, or does
it use jargon meaningful only to you?

User friendly

Doesthesitelook and feel user friendly? Isit easy to find your way around and locate a particular
page from any other page? Can the learner interact in satisfying ways? The information on the site should
be easy to find and easy to use. Users should be able to maneuver around the site easily. All interactive
features should be explained clearly.

Virus-free

Does your course require studentsto download files from the site, such as executable programs or
Word documents? If so, virus scan them to assure they are clean. (Authors note: | regularly receive
uploaded assignments from on-line students that have viruses, especially Word documents).

Who areyou?

Y our site should indicate whom you are (your name), where you work (the institution with which
you are affiliated), what your credentials are (position/title), and how your students can get in touch with
you (e-mail address, phone number, and mailing address). If other individuals, groups, or organizations
provided assistance in the creation of your course site, make sure you give credit where credit is due.
Finally, if the development of the site was funded or otherwise supported by an individual, group, or
organization other than you, again, say so.

Xerox

Make sure you have a back-up (a Xerox copy and disk copy) of your web pages and other on-line
material and documents. In the event lightning strikes your server, do you have aback-up of your files, or
will you be ‘ up the creek without a paddle’ ?

Yo-yo effect

When viewing an instructional sequence, such as stepsin aprocess, do learners have to repeatedly
return to a higher-level page before examining the next itemin what seemslike alogical sequencetothem?
Consider alesson on the 3to 5 stepsto change alight bulb. Rather than incorporating alogical
navigational structure where the learners can click on back or forward arrows to navigate through the
lesson, the yo-yo effect forces them to first return to the main menu in order to select the next task. This
‘up-and-down-up-and-down’ should be avoided.

Zero

Now that you’ ve reached the end, you should have zero faults with your course site!
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THE USE OF AUDIO AND ANIMATION IN COMPUTER BASED | NSTRUCTION

Carol Koroghlanian
University of Wisconsin
James D. Klein
Arizona Sate University

Abstract

This study investigated the effects of audio, animation and spatial ability in a computer based
instructional programfor biology. The program presented instructional material viatext or audio
with lean text and included eight instructional sequences presented either via staticillustrationsor
animations. High school studentsenrolled in a biology coursewer e blocked by spatial ability and
randomly assigned to one of four treatments (Text-Static Illustration, Audio-Satic Illustration,
Text-Animation, Audio-Animation). The study examined theeffectsof instructional mode (Text vs.
Audio), illustration mode (Static I llustration vs. Animation) and spatial ability (Low vs. High) on
practice and posttest achievement, attitude and time.

Results for practice achievement indicated that high spatial ability participants achieved more
than low spatial ability participants. Similar resultsfor posttest achievement and spatial ability
wer e not found. Participantsinthe Satic Il lustration treatments achi eved the same as participants
in the Animation treatments on both the practice and posttest. Likewise, participantsin the Text
treatments achieved the same as participantsin the Audio treatments on both the practice and
posttest.

Findingsfor time-in-program and time-in-instruction indicated that parti cipantsinthe Animation
treatmentstook significantly moretimethan participantsin the Static Illustration treatments. No
time differences of any type were found for participantsin the Text versus Audio treatments.
Implicationsfor the design of multimediainstruction and topicsfor futureresearch areincluded.

I ntroduction

Multimedia computer-based instruction (CBI) isincreasingly used as an adjunct to traditional
instruction in schools and corporations. CBI has typically incorporated text and graphics, but technol ogy
now exists which allows the easy and inexpensive inclusion of audio and animation into CBI programs.
However, little research exists to support the notion that adding audio or animation to CBI improves
learning.

Research in audio-text instruction is contradi ctory with some studiesindicating that text plusaudio
is more effective than either alone (Enerson & Tumey, 1984; Hartman, 1961; Lauret, 1998; Menne &
Menne, 1972; Nasser & McEwen, 1976). Other studiesindicate that text plus audio is not more effective
than either alone (Barron & Atkins, 1994; Barron & Kysilka, 1993; Barton & Dwyer, 1987; Furnham,
Gunter & Green, 1990; Nugent, 1982; Rehaag & Szabo, 1995; Van Mondfrans & Travers, 1964). These
contradictory results can be explained by Paivio's dua coding theory which proposed that two separate
systems are involved in cognition, one for verbal information and another for image formation (Paivio,
1986). In Paivio’ s view, spoken and written language are both verbal information and are encoded into
verbal representations (Clark & Paivio, 1991). In terms of dual coding theory, redundant audio is single
channel verbal information and would not be expected to increase learning.

Audio combined with animation is arelatively new research field that evolved from research into
the effective integration of text with illustrations. Some audio-animation research has found the
combination an effective technique (Lee, 1996; Mayer & Anderson, 1991; Mayer & Anderson, 1992;
Mayer & Moreno, 1998; Mayer & Sims, 1994; Moreno & Mayer, 1999), while other such research has not
found positive results (Childress, 1995; Lee, 1997; Palmiter & Elkerton, 1993; Wilson, 1998).

Therole spatia ability playsin learners’ interpretation and comprehension of animated and static
graphicsis unclear. Some researchers have found animation beneficial to low spatia ability learners
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(Blake, 1977; Hays, 1996). Other studies have found animation more beneficial to high spatial ability
learners (Hegarty & Sims, 1994; Hegarty & Steinhoff, 1997; Mayer & Sims, 1994).

The present study investigated the effects of audio, animation and spatial ability utilizing a
multimedia CBI program concerning a scientific process. The major independent variables were
instructional mode (text versus audio), illustration mode (static versus animated) and spatial ability (low
versus high).

Instructional mode consisted of two versions, text and audio. In the text version, the instruction
was presented as screen text, while in the audio version, the i nstruction was presented as spoken wordswith
limited screen text. The spoken words of the audio version matched the text of the text version.

Thereweretwo versions of illustration mode, static and animated. The static version consisted of a
graphic depicting the process with no visual movement to show the processin operation, while the
animated version showed the process with visual movement to demonstrate the process in operation.

Spatial ability represented another variablein thisstudy. All participantswereclassfiedaslowor
high spatial ability based on learners’ scores on the Paper Folding Test (Ekstrom, French, & Harmon,
1976).

Resear ch Questions

What isthe effect of instructional mode, illustration mode and spatial ability on achievement, amount of
invested mental effort and time?

Doesinstructional mode, illustration mode and spatial ability interact to influence achievement, amount of
invested mental effort and time?

M ethod

Participants

One hundred and nine students from an urban high school biology course participated in this
study. Participants were blocked by spatia ability and randomly assigned to one of four treatments (Text-
Static llustration, Audio-Static Illustration, Text-Animation, Audio-Animation).

Materials

A CBI program, The Cell Cycle, was the primary instructional material. This CBI covered mitosis
and meiosis and took 40-70 minutesto complete. The CBI was based upon the objectives and content of the
biology course and included information, examples, activities, practice with feedback and review. Figure 1
shows sample instructional screensfor Text-Static lllustration and Audio-Static Illustration program
versions.

Procedures

A gpatial ability test was administered to the participants approximately one week prior to the
study. Scores from all participants were ranked and median split to classify participants as high or low
spatial ability. Participant assignment to each of the four treatments was counterbal anced by spatial ability.
Onthefirst day of the study, participants received instructions from the researcher and worked through the
CBI program. On the second day of the study, participants completed the CBI program, an amount of
invested mental effort survey and a posttest. All events occurred during normally scheduled class time.

Criterion Measures
There were three criterion measures employed in this study: an amount of invested mental effort
survey, practice item results and posttest scores. En-route time data was a so examined.

A 3-item Likert scaled (5 point scale from Strongly Agreeto Strongly Disagree) amount of
invested mental effort survey was administered prior to the posttest. This survey had areliability of 0.57.
Thethreeitemswere similar to those devel oped by Salomon (1984) and concerned theamount of effort and
concentration expended by the participants as well as how well they thought they understood the material.
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Achievement was measured by a 27-item posttest. The posttest included 15 selected response and
12-constructed response items wi th each item worth one to three points for atotal of 30 possible points.
Thereliability of the posttest was 0.82.

The practice items were similar in form and content to the posttest and included 17 selected
response and 11-constructed response items with each item worth one to three points for atotal of 30
possible points. The reliability of the practiceitems was 0.70.

Results

No differencesin posttest achievement for instructional mode, illustration mode or spatial ability
were found. The overall mean for the posttest was 17.34 (57.8%). Practice achievement differences by
spatial ability were found (see Table 1). High spatial ability participants had greater achievement on
practice itemsthan low spatia ability participants. The overall mean practice score was 15.45 (51.5%).

There was asignificant difference between High and Low spatial ability participants for amount of
invested mental effort (see Table 2). Low spatia ability participants indicated a greater amount of invested
mental effort than high spatial ability participants. The overall mean for invested mental effort was 4.04.

Three types of en route time data were collected. For the purposes of the study, total time-in-
program was defined as the time el apsed between the participant entering and exiting the CBI program;
time-in-practice was defined as the time the partici pants spent compl eting the practiceitemswithin the CBI
program; and time-in-instruction was defined as the difference between total time-in-program andtime-in-
practice. Sincethe practice screenswereidentical inall four treatments, time-in-instruction represented the
time participants spent within the treatments (Text versus Audio, Static illustration versus Animation).
Time datarevealed that participants spent significantly more time-in-program and time-in-instruction for
illustration mode with animation taking longer than static illustration mode (see Tables 3 and 4).

Table 1. Practice Achievement Means and Standard Deviations.

Instructional Mode Illustration Mode Spatial Ability
Text Static Low
M 15.95 M 15.59 M 1441
sD 4.47 sD 4.68 SO 454
N 44 N 41 N 41
Audio Animation High
M 14.90 M 15.33 M  16.44
sD 4.33 SD 4.19 SO  4.09
N 40 N 43 N 43
Table 2. Amount of Invested Mental Effort Means and Standard Deviations.
Instructional Mode Illustration Mode Spatial Ability
Text Static Low
M 3.96 M 3.98 M 421
SD 0.66 SD 0.71 SD 0.58
N 51 N 56 N 50
Audio Animation High
M 4.11 M 4.11 M 3.87
sD 0.63 SD 0.56 SO 0.67
N 52 N 47 N 53
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Text-Satic llustration Version Instructional Screen

Corresponding Audio-Satic lllustration Version Instructional Screen
Figure 1. Sample Instructional Screensfor Text-Static lllustration and Audio-Satic
Illustration program versions.
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Table 3. Time-in-Program Means and Standard Deviations.

Instructional Mode Illustration Mode Spatial Ability
Text Static Low
M 54.46 M 50.40 M  53.32
SD 10.42 SD 1141 SD 13.05
N 44 N 41 N 37
Audio Animation High
M 51.89 M 56.35 M  53.29
SD 11.38 SD 9.48 SO 873
N 36 N 39 N 43
Note. Time-in-Program is reported in minutes.
Table 4. Time-in-Instruction Means and Standard Deviations.
Instructional Mode Illustration Mode Spatial Ability
Text Static Low
M 42,51 M 39.16 M 4217
sD 7.67 SD 8.89 SD 10.25
N 44 N 41 N 37
Audio Animation High
M 40.63 M 44.30 M  41.23
SD 9.32 SD 7.17 SD 6.62
N 36 N 39 N 43

Note. Time-in-Program is reported in minutes.

Discussion

Resultsfor practice achievement indicated that high spatial ability participants achieved more than
low spatial ability participants. These findings may best be understood in terms of dual coding theory
which proposes two separate systems for cognition—verbal and visual (Paivio, 1986). Under dual coding,
images such as static illustrations or animations are organized into visual representations while verbal
information such astext or audio is organized into verbal representations. Referential connections are then
built between the verbal and visual representations. It isthuslikely that high spatia ability participants built
visual representations more easily and completely than did low spatial ability participants. This allowed
high spatial ability participants to invest more cognitive resources towards integrating verbal with visual
information and resulted in higher practice achievement.

While results for practice achievement indicated a relationship with spatial ability, similar results
for posttest achievement were not found. Both high and low spatial ability participants achieved more on
the posttest than on the practice and high spatial ability participants achieved more than low spatial ability
participants. However, the achievement difference between low and high spatia ability participants was not
statistically significant.

One potentia reason for thislack of differencesin posttest achievement by spatial ability may be
related to the design of the CBI program used in this study. It was designed to be instructionally effective
and included instruction, interactive activities, practice with feedback and reviews. Previous studies that
have investigated spatial ability and animation or animation with audio have found significant posttest
achievement differences by spatial ability. However, these studies have not incorporated practice into their
designs (Hays, 1996; Hegarty & Sims, 1994; Hegarty & Steinhoff, 1997; Mayer & Sims, 1994). Since the
current study did include practice, it might be more appropriate to compare practice results of the current
study to the posttest results of the previous studies. Viewed thusly, the difference in practice achievement
found for the current study supports the findings for posttest achievement differences found by previous
studies. It is also possible that the effect of practice, followed asit was in the CBI program by areview,
helped low spatial ability learners compensate for their lower visualization capabilities, thusraising their
scores close to those of high spatial ability learners.
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Although the CBI program included elements of effectiveinstruction, overall performance on both
the practice and posttest was quite low (51.5% for the practice, 57.8% for the posttest). Thiswas probably
due to several factors. Aswith most science topics, the CBI program was heavily laden with the technical
jargon necessary to understand the content. Considering the short time of the treatment, participants may
have been unable to acquire the extensive vocabulary required by the material despite activities
incorporated into the CBI to aid in learning and retaining thisterminology. In addition, this course was the
first high school science course for many of the participants and they may have had few existing science
concepts with which they could relate new concepts. To be concise, the CBI covered alot of material ina
relatively short amount of time. It is possible, and indeed the overall achievement scores suggest, that more
time and practice was necessary for participants to master the material.

Examination of the Amount of Invested Mental Effort (AIME) results indi cated significant
differences by spatial ability. Low spatial ability participants reported greater AIME than high spatia
ability participants. This result can be explained by dual coding theory (Paivio, 1986). Low spatial ability
participants probably spent more time and effort building visual representations than high spatial ability
participants. The low spatia ability participants thus had fewer cognitive resources available for building
the referential connections between the visual and verbal information in the CBI program (Mayer & Sims,
1994). Consequently, low spatial ability participants would naturally perceive they had expended a greater
amount of mental effort than high spatia ability participants.

Findings for time-in-program and time-in-instruction indicated that participantsin the Animation
treatments took significantly more time (five to six minutes longer) than participantsin the Static
Illustration treatments. This difference was expected and supports Baek and Layne' s (1988) finding that
animations require more instructional time than static illustrations. In the current study, the eight Animated
instructional sequences took 9 minutes and 20 seconds to play assuming no segquence was replayed by the
participant. The corresponding eight Static Illustration instructional sequences should have required less
time for the participants to complete as they need not have waited for an animation to finish before
proceeding. In contrast, no difference in terms of time-in-practicewasfound. Participantsinthe Animation
treatments spent the same amount of time-in-practice as participantsin the Static lllustration treatments.
Since the practice screens contained only static illustrations or no illustrations at all, this result was
expected.

No time differences of any type were found for participantsin the Text versus Audio treatments.
Again, differences for time-in-practice were not anticipated since the practice screenswere the samein the
Text asin the Audio versions. However, the results for time-in-program and time-in-instruction are
puzzling.

Participants spent the same amount of time in the Text asin the Audio treatments. Based on
previous studies (Barron & Kysilka, 1993; Koroghlanian & Sullivan, 2000) and common sense, one would
have expected the Audio version to take longer than the Text. Examination of data collected during CBI
program development indicates that participants in the Text versions should have completed the CBI
program 10 to 15 minutes sooner than those in the Audio versions. This time difference did not occur.
Perhaps participants in the Text versions spent those 10 to 15 minutes rereading the text, examining the
static illustration/animation or trying to integrate the text information with the static illustration/animation.

Implicationsfor Instructional Design

The results of this study supports previous research that suggests moving some text from the
screen to audio neither hinders nor improves learning. This finding has important implications for
multimediadevelopment. If screen “real estate” isneeded for something other than instructional text, which
isespecialy true for simulations and concepts difficult to explain with words alone, then text can be moved
from the screen to audio with no loss in achievement. Thisis an important and useful instructional
technique for instructional designersto consider, especially when designing materials with scientific or
technical content.

The implications of this study are less straightforward in terms of animation. Animation did not
improve learning for this content and age group. Animation did take more instructional time than static
illustrations with no corresponding improvement in achievement or differencein attitude. Whether to
include animation or not in multimedia programs or CBI is still amatter of instinct, not research, and the
final decision may be dictated by pragmatic concerns such as budget or time.
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While this study was conducted with computer based instructional materials; the results have
wider implications for multimediainstruction in general. Web based instruction, for example, increasingly
incorporates multimedia attributes such as audio and animation. The incorporation of these attributes
should be based oninstructional design principlesand research t o ensure effective and efficient instruction.

Suggestionsfor Future Research

Several avenues of future research are suggested by the findings of this study. One area that
warrants further investigation is the physical combination of audio and animation. Some researchers might
argue that the present study did not minimize the split attention effect and thereby did not optimize the
instruction or research conditions. Future research could examine superimposing text on theillustrations
and animations aswell as utilizing audio only with illustrations or animations followed by text at the end of
the sequence. These sequencing and layout situations would tend to minimize the split attention effect and
might clarify research results and subsequent instructional design decision-making.

One puzzling and fascinating result of the present study concerns the activities and mental
processes of the participants. Participants spent the same amount of timein the Text asin the Audio
versions although participantsinthe Text version would have been expected to finish 10-15 minutes sooner
than those in the Audio version. Interposing questions during the instruction or formally observing
participants might provide information of use and interest to the researcher and instructional designer.

Further research into text density and structure would be valuable to instructional designers
designing both traditional CBI and web-based instruction. Reducing instructional screen text while
providing the majority of instruction via an audio track, is an extremely useful technique in situations of
highly complex processes and simulations where there is a need to maximize screen space for nor-text
purposes. Research into the amount of text required when text is combined with audio and the manner in
which that text should be structured and presented warrants further investigation.

Audio and animation are powerful tools for the instructional designer. Deciding when and how to
use these toolsis an important field of inquiry that deserves more attention and effort.

147



References

Baek, Y. K., & Layne, B. H. (1988). Color, graphics, and animation in a computer-assisted
learning tutorial lesson. Journal of Computer Based Instruction, 15(4), 131-135.

Barron, A. E., & Atkins, D. (1994). Audio instruction in multimedia education: |s textual
redundancy important? Journal of Educational Multimedia and Hypermedia, 3(3-4), 295-306.

Barron, A. E., & Kysilka, M. L. (1993). The effectiveness of digital audio in computer-based
training. Journal of Research on Computing in Education, 25(3), 277-289.

Barton, E. A., & Dwyer, F. M. (1987). The effect of audio redundancy on students' ability to
profit from printed-verbal /visualized instruction. International Journal of Instructional Media, 14(2), 93-98.

Blake, T. (1977). Motion in instructional media: Some subject-display mode interactions.
Perceptual and Motor Skills, 44, 975-985.

Childress, M. D. (1995). Effects of three multimediainstructional presentation formatscontaining
animation and narration on recall and problem-solving performance (Doctoral dissertation, Virginia
Polytechnic Institute and State University, 1995). Dissertation Abstracts International, 56, 3430.

Clark, J. M., & Paivio, A. (1991). Dual coding theory and education. Educational Psychology
Review, 3(3), 149-210.

Ekstrom, R. B., French, J. W., & Harmon, H. H. (1976). Kit of factor referenced cognitive tests.
Princeton, NJ: Educational Testing Service.

Enerson, M., & Tumey, D. (1984). An experiment with speech on an electronic text servi ce.
Videodisc and Optical Disc, 4(4), 306-317.

Furnham, A., Gunter, B., & Green, A. (1990). Remembering science: Therecall of factual
information as a function of the presentation mode. Applied Cognitive Psychology, 4, 203-12.

Hartman, F. R. (1961). Singl e and multiple channel communication: A review of research and a
proposed model. AV Communication Review, 9, 235-262.

Hays, T. A. (1996). Spatial abilities and the effects of computer animation on short-term and long-
term comprehension. Journal of Educational Computing Research, 14(2), 139-155.

Hegarty, M., & Sims, V. K. (1994). Individua differencesin mental animation during mechanical
reasoning. Memory and Cognition, 22(4), 411-430.

Hegarty, M., & Steinhoff, K. (1997). Individual differencesin use of diagramsas external memory
in mechanical reasoning. Learning and Individual Differences, 9(1), 19-42.

Koroghlanian, C. M., & Sullivan, H. J. (2000). Audio and text density in computer-based
instruction. Journal of Educational Computing Research, 22(2), 217-230.

Lauret, D. T. (1998). The auditory display ininteractive courseware: Moving human factorsinto
computer education (Doctoral dissertation, Nova Southeastern University, 1998). Dissertation Abstracts
International, 59, 2459.

Lee, H. L. (1997). The use of animation as atool for concept learning (Doctoral dissertation, The
Ohio State University, 1997). Dissertation Abstracts International, 58, 1669.

Lee, S. (1996). The effects of computer animation and cognitive style on the understanding and

retention of scientific explanation (Doctoral dissertation, Virginia Polytechnic Institute and State
University, 1996). Dissertation Abstracts International, 57, 4248.

Mayer, R. E., & Anderson, R. B. (1991). Animations need narrations: An experimental test of a
dud -coding hypothesis. Journal of Educational Psychology, 83(4), 484-490.

Mayer, R. E., & Anderson, R. B. (1992). The instructive animation: Hel ping students build
connections between words and picturesin multimedialearning. Journal of Educational Psychology, 84(4),
444-452.

Mayer, R. E., & Moreno, R. (1998). A split-attention effect in multimedialearning: Evidence for
dual processing systemsin working memory. Journal of Educational Psychology, 90(2), 312-320.

Mayer, R. E., & Sims, V. K. (1994). For whom i s a picture worth a thousand words? Extensions of
adud-coding theory of multimedialearning. Journal of Educational Psychology, 86(3), 389-401.

148



Menne, J. M., & Menne, J. W. (1972). The relative efficiency of bimodal presentation asan aid to
learning. AV Communication Review, 20(2), 170-180.

Moreno, R., & Mayer, R. E. (1999). Cognitive principles of multimedialearning: The role of
modality and contiguity. Journal of Educational Psychology, 91(2), 358-368.

Nasser, D. L., & McEwen, W. J. (1976). The impact of aternative media channels: Recall and
involvement with messages. AV Communication Review, 24(3), 263-272.

Nugent, G. C. (1982). Pictures, audio, and print: Symbolic representation and effect on learning.
Educational Communication Technology Journal, 30(3), 163-174.

Paivio, A. (1986). Mental representations: A dual coding approach. Oxford, England: Oxford
University Press.

Palmiter, S., & Elkerton, J. (1993). Animated demonstrations for learning procedural computer-
based tasks. Human-Computer-Interaction, 8(3), 193-216.

Rehaag, D. M., & Szabo, M. (1995, February). An experiment on effects of redundant audio in
computer based instruction on achievement, attitude, and learning timein 10™ grade math. Paper presented
at the annual meeting of the Association for Educational Communications and Technology, Anaheim, CA.
(ERIC Document Reproduction Service No. ED 380 123).

Salomon, G. (1984). Television is“easy” and print is “tough”: The differential investment of
mental effort in learning as afunction of perceptions and attributions. Journal of Educational Psychology,
76(4), 647-658.

Van Mondfrans, A. P., & Travers, R. M. W. (1964). Learning of redundant material presented
through two sensory modalities. Perceptual and Motor Skills, 19, 743-751.

Wilson, F. S. (1998). The effect of time and level of visual enhancement in facilitating student
achievement of different educational objectives (Doctoral dissertation, The Pennsylvania State University,
1998). Dissertation Abstracts International, 59, 2943.

149



VIDEO-BASED CLASSROOM
L ESSONS FROM DELIVERING INSTRUCTION
N AN INTERACTIVE VIDEO-BASED CLASSROOM

Trey Martindale
University of West Florida

Abstract

Distance education is growing very rapidly, and one form of distance education is two-way
interactivevideo. Thisqualitative pilot study presentsfindings frominterviews conducted with
instructorswho taught ina newinteractivevideo classroom. Instructor responsesare condensed
and summarized. Responsesincludeinstructor insightson: student perceptions; ingructor skills
required; teaching methods used; obstacles to overcome; and technical considerations.

L essonsfrom Delivering Instruction

In an I nteractive Video-Based Classroom

Inthelast few years of the 20" century institutions of higher education havemoved toward delivering
instruction viadistance education -- the separation of theinstructor and learner by time and/or location.
While distance education is not a new phenomenon, the decreasing cost and subsequent ubiquity of
telecommuni cations equi pment, computers, and networks has made distance education amore attractive
option. Thisoption may appear favorableto innovativeinstructors, fiscally conscious administrators, and
studentswho cannot attend aresidential campus (Mooreand Kearsley, 1996). The opportunity to reach
new educational "markets" has encouraged higher education institutions to pursue various modes of
distance delivery. One such delivery mode involves two-way interactive compressed video. Thispilot
study will describeinstructor obstacles, insights, and lessons|earned from coursedelivery inaninteractive
two-way video environment.

Program History and Description

In 1998 the University of West Florida began course delivery viatwo-way interactivevideo. The
University constructed two classrooms -- one at the main campus and one at a branch campus 75 miles
away. Theseclassroomswere equipped with VTEL video cameras, microphones, and telecommunications
equipment to enabl e two-way transmission of real -time compressed video and audio signals. Thissystem
was meant to replace the practice of instructors commuting to and from the main and branch campusesfor
teaching, advising, and related student support services. The student population at branch campuswas
growing, with an increasing demand for courses and degree programs. Table 1 shows a chronology of
significant developmental events.

Tablel

1993 UWF Instructional Technology department seeks funds for video-based classroom
1997 Main and branch classrooms constructed and connected

1998 Video-based course delivery begins

1999 Web-based course delivery begins

Each of the classrooms was entitled the Interactive Distance Learning Studio (IDLS), asameans
of identifying the unique distance education environment associated with the classrooms. Table 2 showsthe
equipment installed in the two IDLS classrooms.

150




Table?2

Two cameras-- one focused on the instructor and one focused on the students

Large video monitor at thefront of the classroom enablingthe local studentsto seethe remote students (see
Figure 1)

Large video monitor at the front of the classroom displaying what the remote students were seeing (camera
view) (see Figure 1)

Large video monitor at the rear of the classroom enabling the instructor to see the remote students (see
Figure 2)

Desk-based microphones for each student

Microphone and cameratracking device worn by instructor

Twenty networked microcomputers

i B ! i

Figure 1. View of the local and remote studentsin the IDLS
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of the IDL'S, showing the remote students

Figure2: View frm therear

Theinitial courses offered in the IDL S were taught by the Instructional Technology (IT)
department faculty. This administrative decision was based on the premise that the I T faculty would be
more willing and motivated to use the telecommunications technology for course delivery. Also a
facilitator was provided for each interactive video course. Thefacilitator supervised the remote site during
each class meeting and provided technical and instructional support to the course instructor.

Methods

Thispilot study consisted of interviewswith the instructors at the conclusion of the first semester
of classes ddlivered viainteractive video. Theinterviewswere al conducted by the author, and were
designed to elicit primarily qualitative information about the teaching experience. The interview questions
were structured as follows:
1. What technical considerations wereinvolved in teaching in this environment?
2. What isrequired of studentsinthis environment?
3. How did the facilitator contribute to the instructional environment?
4. What teaching styles or strategies did you employ in this environment? How was this different from a
conventional course?
5. What insights or recommendations can you offer to instructors teaching viainteractive video?

Resultsand Discussion

Thefollowing is a condensed summary of the instructor responsesto the interview questions.
1. What technical considerationswer e involved in teachingin thisenvironment?

In terms of technical considerations, instructors raised several issues. The need for practice and
skill in addressing the camera (and therefore the remote site) was commonly mentioned. Addressing a
camera while teaching was an unnatura activity and required behavior modification on the instructor's part.
Similarly, interacting with remote students was a challenge. There was a perceived lack of immediacy in
addressing and responding to the remote students on the video monitor, as opposed to the physically
present local students. Also instructors needed training in operating and switching the cameras (from
instructor to students) viathe touchpad. Remembering to switch the views at appropriate timeswas also a
challenge. Instructors had to manage and deal with possible technical difficulties with the wearable
tracking microphone, the camera touchpad, the document camera, and a computer-based presentation.
2. What isrequired of studentsin thisenvironment?

Interaction with the instructor and remote students were the key issues here. In thistype of
environment, students must always use the desk-mounted personal microphonefor interaction with peersor
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the instructor. Otherwise the remote siteis excluded. This requirement often limited or silenced
interaction, particularly short comments or witticisms. Short comments may be perceived as not worth
making, weighed against having to wait for the instructor to recognize and get the camera switched to the
student. Students had to adjust to being on camera and seeing themselves on the video monitors.
Whenever a student wanted to make a comment, he or she had to be prepared for the camerato
automatically turn and zoom in for a close-up. Thisvideo attention may have discouraged shy students
from participating. Interacting with distant students was unnatural, and the technical and time requirements
to involve remote students had the potential to create resentment with the local students.

3. How did thefacilitator contributetotheinstructional environment?

The facilitator evidently isavery important factor in determining the quality of the experience of
the remote students. It ishighly desirable that the facilitator has subject matter, as well as technical
expertise. Thefacilitator supports the remote students by clarifying parts of the instruction, distributing
materials, maintaining order, and encouraging interaction. Interestingly the remote students may develop a
closer affiliation with the facilitator than with the course instructor, and this must be considered. The
facilitator was often acomfort to studentsin this new and unfamiliar environment. For remote students, the
facilitator is perceived as "theirs'.

4. What teaching stylesor strategiesdid you employ in this environment? How wasthis different
from a conventional cour se?

Much more instructional planning was needed, including planning for any instructional materials
to be available at both sites. Entire meetings needed be scripted like a stage play, including interaction
within and between sites. Some instructors perceived that they "needed to be morelinear" intheir lecturing
style, dueto the video medium. A common remark was that it was much less effectiveto "wing it" -- that
is, deliver unplanned or less formal presentations. Many instructorsindicated they questioned students by
name, rather than using open-ended questioning techniques. Open-ended questions went unanswered,
possibly due to reluctance of studentsto draw camera attention to themselves. I nstructors attempted inter-
location discussion and collaboration viavideo in class and asynchronous Web discussion outside of class.
Someinstructors attempted to be more entertaining, and to try avariety of teaching methodsto maintain the
attention of the remote students. One instructor perceived that he was less mobile (moving throughout the
room) due to the limited range of the tracking instructor camera.
5.What insightsor recommendationscan you offer toinstructor steachingviainteractivevideo? The
following represents summary statements from the interviewed instructors.

Students’ disdain over seeing self on cameraled to decreased participation from some students, and
domination of discussion by others.

Using student microphones destroys spontaneity. The technology suppresses jokes, clever remarks, or
quick interchanges. (Isyour witticism worth stopping the show?).

Therewas somerivalry and potential for resentment between sites. Wherever the live instructor taught
was perceived asthe “main” or “favorite” group. Larger remote class size (over 10) makesinteraction
difficult (seeing faces, etc.)

In unfamiliar watersit’s good to appear “in command" to reduce student anxiety.

Travel to and teach from the remote site often if possible.

The entire class meeting must be scripted like a television show.

Use inter-site collaboration/discussion to prevent “usvs. them” rivalries from devel oping.

Less content can be covered than in atraditional class. Use the Web to continue class discussions.

Audio and the interaction dynamics associated with it are the most important technical considerations.
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Lower-level skills may predominate (reading, memorizing) while analysis and synthesis are difficult
due to discussion constraints (microphones, cameras).

Short lectures (10 minutes) is about all the remote students will tolerate. (One instructor commented,
“I"'m not Tom Cruise”, meaning he was not a polished video entertainer).

The instructor must spend adequate time during the first class meeting orienting studentsto the
environment and requiring them to use the technology. Thisreinforces the required interaction
conventions.

Team teaching between sites requires even more planning, and differences between instructors can
cause difficulties.
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DISTANCE LEARNING AND DISABILITY ACCESS: A SUCCESS

Kay A. Persichitte
Kay A. Ferrell
Nathan Lowell
Stephanie Roberts
University of Northern Colorado

Thispaper describesathreeyear grant project (Federal Grant #H029A70113) at the University of
Northern Colorado to design and deliver a graduate master’ s degree program in blindness and visual
impairment to the 14-state region of the Western Interstate Commission on Higher Education (WICHE).
The project, funded by the US Department of Education, began in January of 1998. The $1.1 M grant
project currently offers coursesto 78 studentsworking to complete 17 to 62 semester hours of coursawork
(depending on previoustraining and experience). Additional fundshave been contributed by privateand
state sources. These students are geographically distributed across 18 of the United States, over half of
them in stateswithout personnel preparation programsin blindnessand visual impairment. Thefirst classes
weredeliveredinthefall of 1998. Fourteen courses have been converted for distance delivery as part of
this project. In the fall of 2000, eight courses were delivered with atotal of 86 students registered.

While students who are blind and visually impaired (BV1) represent less than one-half of one
percent of the school age population, they are a group of students with multiple and often complex
educational needs. One of these needsisfor aspecialized teacher trained in the methodol ogies of blindness
and the adaptati ons necessary to facilitate accessto the general education curriculum. Rural school districts
do not easily meet the needs of these students, in part because of the cost of hiring these specialized
teachers, and in part because qualified teachersof studentswith visual impairmentsarein short supply. The
shortage growsyearly (Ingersoll, 1999), as universities close teacher preparation programsthat require
significant investmentsin fiscal and human resources without producing equivalent tuition revenues.

Less than 400 new professionals in blindness and visual impairment enter the field annually
(Ferrell, 1999). The teacher shortage in blindness has become so severe that the Office of Special
Education Programs funded a special project to investigate the depth of the problem and to develop a
national plan for meeting the personnel needs of thefuture. Although the results of thisproject have not yet
been published, it appearsthat the nation’ s capacity to prepare specialized teachersis sorely stretched.
Using technology to trainteachersat adistance, especially in those statesthat do not haveteacher training
programsin blindness, isoneway of expanding the nation’ scapacity while permitting studentstoremainin
their current jobsin their home communities. For rural school districts, thismay bethe only way they will
ever recruit aspecialized teacher for their children with visual impairments. A particular challengeof this
project hasbeen to provide aquality graduate education experiencefor practicing educatorswho cannot
leave the special needs populations that they currently serveto re-tool for this area of specialization.

Project Description

At the culmination of the three-year funding, this project hasincreased the graduate admissionsto
the Master’s program at the University of Northern Colorado (UNC) over five-fold. Graduates of the
program each year now outnumber the previous cumulative graduation total for a four-year period. Seven
faculty have participated in the re-design and delivery of their courses using eight different distance
technologies and media. Students who are themselves BV are participating and we have recently added an
instructor who is blind and teaching from aremote state.

The BVI faculty at the UNC have adeeply held philosophy about this severe needs program. It was
agreed early on that the distance delivered program would subscribe to the same philosophy and that has
influenced many design and implementation decisions. The philosophy statement is:
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"The UNC Severe Needs: Vision program is based on a firm and continuing commitment to the
rights of all studentswith visual and other disabilitiesto receive equal educational opportunities, including
equal access to the curriculum. The faculty believes that each learner should be provided educational
opportunities that maximize potential for whatever level of independence is possible in order to be
productivein society and to live ameaningful and fulfilling life."

This philosophy has become aguiding onein design and devel opment decisions related to meeting
the needs of our BV students. The concept of providing “ separate, but equal” accessiscompletely contrary
to this project. While it may be more difficult for the person without sight to take advantage of today's
visua distance environments, this project demonstrates that there are many strategies that can be
incorporated within distance learning environments to leverage the communication potential of these
delivery technologies (see “Building Websites for the Blind: A Primer” in these Proceedings). A focuson
collaboration, sharing, and contextualized experiences allows not just "teaching-by-telling, but learning-by
doing" (Stanard, 1999, p. 49).

This project is one example of Molly Broad's comments about virtual learning, or the
“fundamental importance of high-quality faculty and effective interaction, both between faculty and
students and among students. Faculty rightly believe these are fundamental to good education; however,
with the growing array of technology tools, it is possible to achieve those objectives online. In addition,
virtual learning can aso bring a very rich array of academic resources to the learning process--resources
that address the multiple learning styles of students, and resources that greatly enrich the educationa
materials available to students' (Morrison, 1998, p. 3).

The project team consists of a Project Director and Project Coordinator who have served (along
with other special education faculty) as subject matter experts, a faculty member from educationa
technology who has served as the primary instructional design and distance delivery consultant, and
multiple graduate students from educational technology who have served as designers, developers,
technical assistants, professional development coordinators, and as remote student support staff. Adequate
investment in both human and technical resources is one reason the project has been successful.
Enrollments are now stable enough to sustain the delivery of the distance program without additional grant
funding.

The delivery of the degree program is grounded in a robust web environment that offers content,
additional resources, and student support tools. Every courseincludes awebsite, threaded discussion, class
listserv, and synchronous chat. Other customized components of courses include web-based interactive
quizzes, case studies, multimedia tutorials, customized videotapes, and links to multiple special needs
organizations. In addition, there is aweb-based virtual university center (listserv, synchronouschat, bulletin
board) for the students to use for communication and collaborative projects, and athreaded discussion area
specifically for faculty involved in distance education efforts. The development of a sense of community
for these learners and faculty has been the recent focus of project refinement and elaboration efforts
through scaffolding communication and creating a sense of place for remote learners.

Design and Development | ssues

Instructional design (ID) issuesthat have influenced the project cut across a broad range.
alignment of course content with four sets of professional standards
specia education faculty review of course objectives for overlap and update
introduction/implementation of the ID process (generically: ADDIE for analysis, design, development,
implementation, evaluation) with special education faculty
helping discipline faculty in their reconceptualization and adaptation of traditional instructional
strategies
delivery system and media selection that are compatible with the adaptive technologies used by BVI
learners (e.g., screen readers, braille keyboards) and content appropriate
materials development with attention to the special needs of the BVI, but not to the exclusion of the
creation of visually stimulating materials and environments for the sighted learners and instructors
discipline faculty preparation and support as they teach in these mediated instructional environments
complete revision of student assessment and eval uation to a standards- and performance-based model
creation of student and faculty support materials
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Other issues that have surfaced are related to the administration and implementation of distance
learning programs.
- faculty and student access to distance technologies is not yet ubiquitous; high quality, dedicated
technical support is essential
importance of strong administrative support from the College of Education Dean
project management requirements were underestimated (timelines, coordination, collaboration)
the degree program is complex dueto state licensure requirements and this complexity is compounded
when students participate from multiple states
the participation of non-special education faculty requires additional time and design support
other campus support systems (e.g., Academic Technology Services, Registrar, Scheduling) must be
administrative partnersin such large scale efforts
facility design was required (WWW access stations; digital video development station; compressed
video classroom, access to adaptive hardware and software)
technical considerations at the development level and the end user level (e.g., website compatibility
with screen readers, software versions, Web browsers and their configuration; software downloads)
must be addressed simultaneously

remote student access to registration, library resources, textbooks, advising, financial aid, and other
support servicesin a university environment unprepared for these requests.

Delivery Systemsand Media

The project purposefully employs a wide variety of distance delivery systems and media. In
particular instances, material sare devel oped in morethan onemediato allow all students(sighted and non-
sighted) access. Though not astated objective of the project, an unintended consequence has been that the
studentsare increasing their use of and comfort with technology, in general. All members of the project
team believein the power of technology to meet |earner needs and in theimportance of better preparing
teachersto effectively utilizetechnology with their students. For these studentswho will teach children
who areBVI, Hardman's (1999) comment strikesaloud chord, " A technologically competent work forcein
the education industry isneeded to continueto keep the promise of universal education: toleave behind no
childwhoiswillingtotry" (p. 4). The project relieson the WWW, compressed video (CV), text (student
handbooks and coursepacks), videotape (custom and commercial), CD-ROM (custom), arequired campus
component during one summer, computer video conferencing, synchronous and asynchronous
communication viathe Web, audioconferencing, and commercial satellite downlinks.

The discipline faculty felt strongly that the distance delivered program should be as student-
centered asthe campus program. The design and devel opment process has consistently incorporated Sorg
and Truman's (1997) recommendations for creating quality student-centered virtual classes. Their
recommendationsincluded personalizing instruction, humanizing the course pages, providing advance
organizers, and assuring easy navigation between and among course topics. During the grant period, the
project website has undergone three substantial re-designs. Each one has brought us closer to thedesired
student-centered, interactive, facilitated distance learning environment that is our vision.

Though multiple mediaand distance systems are used to deliver this program, the WWW isthe
central learner and instructional resource for the redesign of each course (http://vision.unco.edu/). A
standardized navigation shell was custom created so studentsdo not feel "lost" each timethey begin anew
course in their program. Each course, however, relies to varying degree on the Web for the delivery of
instruction. All courses have embedded syllabi, linksto the four sets of discipline standards and course
standards, course requirements, description of course activities, an asynchronousthreaded discussion area,
asynchronousdiscussion area, course schedul e, and aplacefor additional resourcesthat may or may not be
web-based. Each course also hasadedicated classlistserv. Some of the coursewebsitesincludeinteractive
custom-designed tutorials, samples of student projects, linksto external assistive software, and multimedia
authored graphics. The project websiteisnot password protected, but all coursesitesare. Thevariety of
technol ogiesin use hasincreased asthe disciplinefaculty has become more comfortabl e with trying new
instructional strategies with remote students.

Remote students have access to several support systems that have proven invaluable to the
satisfaction and success of the learners.
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online Graduate School admissions application

student handbook for project participants (availablein text and as a PDF file on the Web)
toll-free phone into the Special Education Division office

aWebmaster who respondsto individual technical problemswith near 24/7 response
CD-ROM with web browser and style sheet options to load on home computers

course enrollment and program enrollment listservs (subscribersinclude students, faculty, and the
grant team)

Lessons Learned

Facility design of distance education |earning environments (DEL ES) is expensive, time consuming,
and requiressubstantial technical, pedagogical, and academic expertiserel ated to distance delivery of
instruction.

ID and FD (facility design) need to evolve simultaneously for DEL Esthat utilize multiple delivery
systems/media

Substantial advance planning and continual project managementiscritical toinitiativesof thisscope.
Most of the distance delivery technologies today are visual technologies; consequently there is
significant attention required to specialized design and devel opment considerationsfor thisproject and
for any other distance effort that strives for equal access for disabled |earners.

Faculty introduction to and training for using these technologies for instructional purposes is
particularly important to project success, learner satisfaction, and continued faculty involvement.

Meeting individual learner needs, faculty expectations, and content requirements are not mutually
exclusivein the creation of aDELE, but the process is extremely complex.

Future Directions

Federal funding ends on December 31, 2000 and the staff have applied for additional funding to
continue the project and keep up with changing technology. Our next stepsincludetechnical assistance
regarding online course delivery to other universitieswith programsinvisual impairment and blindness, as
well aslicensing of the coursesfor delivery at other universities. Discussionsare al so proceeding related to
using thisdesign and devel opment effort asamodel for other low incidence disability degree programs.
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BVI Resources

Bobby http://www.cast.org/bobby/
EASI a Rochester Institute of http://www.rit.edu/~easi
Technology
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“House of Style” CSS Tutorials

IBM Accessibility Center

Microsoft

TRACE at University of Wisconsin-
Madison

World Wide Web Consortium’s Web
Accessibility Initiative (WAI)

WWW Consortium's Synchronized
Multimedia

W3C Validation Section

http://www.westciv.com/style_master/house/tutorial s/index.html
http://www-3.ibm.com/able/

http://www.microsoft.com/enabl e/

http://trace.wisc.edu/

http://www.w3c.org/WAI/

http://www.w3.org/AudioVideo/

http://www.w3.org/MarkUp/#validation
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FACILITATING HIGHER ORDER THINKING: NEW TEACHER'SDILEMMA

Vicki S. Williams
Barry O. Williams
Penn Sate Harrisburg

I ntroduction

International interest in the use of the Internet and the World Wide Web (WWW) in learning
environments has become the maj or area of focusfor many educatorsand instructional designers. While
few dispute the value of hypermediain instruction and training, the design, development, and
implementation of web-based learning has not been researched in any exhaustive way. This paper will
examinethe experiences of one design and devel opment team attempting to encouragecritical thinking
skills among a group of pre-service teacher education students.

One of the basic components of the course, Higher Order Thinking for Educators, a course
required of all studentsmajoring in Elementary Education, isaseriesof case studies. The casesintroduce
the studentsto problemsfaced by teachersin public schoolstoday. The course currently employsfive case
studiesto allow the studentsto examine asituation, discussits components, and arrive at possible solutions
tothe scenario, based on small group discussions. Thelearning objectivefor the caseswasto enable pre-
serviceteaching studentsto enhanceindividual problem solving abilities. These studentsweredispersedin
variouslocationswithin thestatein clinical experiencesand spent only limited timein classwith thecases.
It was hoped that the students would improve their higher-order thinking skills and problem-solving
abilitiesif they spent moretimeworking with the cases outside of class and then be ableto transfer what
they had learned to new situationsin their school environments.

Why Case Studies

Case studies have been used effectively to provide scenarios containing problemsthat existinreal
life situations. Since successful decision-making is based on experience, and many students lack
experience, case studies serve to simulate experiences and enabl e better decision-making for novices.
Kowalski, Weaver, and Henson (1990) refer to case studiesas™...descriptions of adecision or a
problem...normally written from the perspective of the decision maker involved. ...Oncethey have been
developed, casesare used by studentsasaway of putting themselvesin the decision maker'sor problem
solver'sshoes." (p. ix). According to Wasserman (1993), using casesin teaching encourages|earning by
insisting that learners and teachers deal with first-hand knowledge and allow studentsto think critically
about the situation, making sense of all the parts of the case. Then, they can make atruly informed
decision.

Why WBT?

Considering the geographic dispersion of the students, the any time, any place nature of theweb
offered expanded accessto the case study. It also provided an opportunity for studentsto self-pacetheir
learning and think in greater depth about the situation described in the case. Students al so had moretimeto
reflect on theinformation they encountered and uncovered. To encourage thisincreased student-content
interaction, thedesignersused digital photos of theindividual playersand madethe scenario asbelievable
as possibleturning the case study into asimulation. Using images and text together, the team attempted to
create acase whose " lessonslearned” would transfer toreal life. It wasimportant that the students could
identify with and put themselvesin the "shoes" of the new teacher portrayed in the case.

The Design Team
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One case was selected for conversion to web-based delivery and was designed and developed by a
cross-discipline team consisting of two students and four faculty members. In total the expertise of
instructional designers, acontent specialist, and technology experts were integrated to design and develop
this unique web-based learning experience. The two instructional designers had experience
conceptualizing and designing computer-based instruction and WWW applications. Additionally, each had
expertise applying pedagogical theory to instructional objectives. The course instructor, who had extensive
experience in problem-based learning, provided content. On the technology side of the team, both student
programmers and the advising Information Systems faculty member were experienced in developing
programs, especialy utilizing WWW-based languages.

Initialy, the team reviewed the case to make certain that al participants understood its content and
the objectives for the activity and discussed ideas related to screen design and navigation. For instance, it
was agreed that the online version must be creative, engaging, interactive, and utilize motion and sound
where appropriate. One particularly critical activity in thisinitial stage was facilitating the content
speciaist'srealization of the potential of the technology. While she had experience with case-based
problem solving, she had little experience with the WWW and associated technologies. No attempt was
made to determine exactly how concepts would be presented, since in this particular situation, the subject
matter expert (SME) was a so the client. Thus, it was imperative that we educate the client about the
capabilities of web-based training before discussing issues such as video clips or animated gifs.
Specifically, it was critical that she understand the nonlinear nature of the WWW and its interactive
capabilities.

Design and Develop

The storyboard (see Figure 1) was afunnel for our brainstorming sessions. Capturing the essence
of these sessions, we developed aboard. In addition, we adapted atypical storyboarding situation to capture
the transformation of the written case to a proposed screen design and related actions. The left side of the
storyboard frame is atextual excerpt from the actual case. The center column of the board represents the
proposed screen design, encompassing both graphics and text. On the final and right board are actionsto be
integrated into the design.

Figure 1. Storyboard

Car Soreen Rotion

Titht sorean with running
rrurquet, Left freme -rmenu
Tiailwrs Inks. "Credits" link gots to
Dikmne Do loprrent T wm,
"hetructich s 9ots to
instrustions, and "Cast Study”
goes to Bao karound.

LW

Bao karcund Lewwedr left mmenu bar alkws
There arne sewml chamoters user to 30eess any part of the
apptaring in this cust, 50 oast non Indarly. Serdll down

perhaps we should leam 3 @ to alow 11 stleotions
litle shout thern before w E E Bsokground soreen in rmain
frarre provides Inks fromoeach

beain. Qick on 5 picturs below
E El E haME o pioturs to dosurment

o rewiew b kground

information. about that chamoter.
YWhen 2 pioture is odicked,
Qoks 1o that shamoter's
bao kground inforration.

Jefferson Bermintary Seheol is A hasddr desorbes the

in Bivwerton, a medurmesized subjeot, fodlowsed by the

oty in the Mortheast with o
divarst popukton of shout
A5000 The school distiat
strots sbout S000 students

imugs, and then the
@ infermaton whish muy o muy
not be rebewant to the oase.

Wn arrow 3t the hottorn of the

Storyboarding and graphic representations of instructional screensand site mapsflowed out of
brai nstorming sessions and into the prototype product. Using various tools for this project such as
Asymetrix© ToolBook, Hypertext Markup Language (HTML), JAVAScript™, and JAVA™ applets, the
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Rapid Prototyping phase of the processinvolved an actual working model of aportion(s) of the storyboard.
The team reviewed the prototypes biweekly, and these review and revise sessionsresulted intheclient /
SME's having a better vision of where the website was headed and could make recommendations for
smaller changes. We discussed the need for forthright feedback and were particularly concerned that our
student devel operswould be offended by faculty critiques. However, thisconcern was unfounded and the
students soon felt comfortabl e debating i ssues during these sessions. The subgroup of student programmers
with the faculty advisor worked to produce the prototype for each subsequent review session. Asthe
website devel oped, animation, sound, and interactive segmentswereintegrated intoit, bringing the product
through a startling evolution in the period of ayear.

The Product

Thefinal product was awebsite consisting of approximately 25 webpages that utilized the
strengths of the WWW, such as hypertext links to resources and learner-directed menu choices. They
consisted of a home page (see Figure 2), acknowledgements, instructions, and the case study. The case
itself was divided into sections, organizing the story into its critical chronological stages. In the first
section, students are introduced to the new teacher, the student, the principal and other teachersin the
school. Demographics were available on the school itself, but the learner determined the order of
information access and, in fact, whether or not to access the information at all. While making the
information available, it wasup to thelearner to decide what information they needed and to discriminate
between useful and nonuseful information.

Figure 2. Getting Acquainted

Background

"

Linksto resources such as student records and school guidelines were also embedded in the story
and the learner had to decide to access the information. There were no menu links to these resources, asa
practicing teacher would have to decide with in area situation what information they might need to
facilitate their decision-making. The client/SME specifically wanted studentsto haveto actively investigate
the resources, not just have them handed to them in the menu.

Student remote access was taken into consideration and any motion objects were animated gifs
rather than video clips to eliminate download waits. Sound clip file sizes were kept small for the same
reason and were only used where they supported the content or were used as an object of interest.

Results of the Pilot

A field test of the product was conducted in the content specialist’ s spring semester of the course.
At the end of the course, Likert Scale attitudinal surveys were completed by the 49 students. The feedback
from these surveys impacted the final product, which was implemented the following academic year. The
results (see Table 1) showed the students were very positive about the instructional value and aid to
retention that the WWW based case study afforded them. They liked having control over the navigation
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through the site and the accessibility of the instruction. Through the WWW they could spend as much time
as needed in thinking through the scenario and their recommended solutions to the “ Teacher’ s Dilemma’
case. In addition, the client/SME was delighted with the resulting product and was encouraged to think
about other applications of technology within the existing curricula.
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Table 1: Student Rankings of Key Variables

Student Aver age Ranking

Content of Study:

Memorable 4.24

Realigtic 4.47

Thought Provoking 4.41
Computer asa Medium

Pictures Added Meaning 4.59

User Friendly Instructions 4,12

Ease of Navigation 4,22
Comparing Paper to Computer

Interesting 4,22

Enjoyable 4.37

Informative 4.63

The scalability of this project indicates the process can be successfully replicated in the remaini ng case
studiesof the course, if desired, aswell asbe applied to similar projectsin other disciplines such astraining
and development. Providing controlled but accurate experiences, while still allowing for safe cognitive
exploration, would encourage trainees to examine the various aspects of the situational simulation. The
cost-effective nature of the web-based delivery makes this an attractive aternative to paper and ink.
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WHAT SOFTWARE SPIDERS CAN TEACH USABOUT COLLABORATION

Ruth Gannon Cook
Joseph Giarratano
University of Houston Clear Lake
Ken Jenks
Independent Consultant

Crossing over academic disciplinesin higher education is seldom done unlessthereisa
compelling reason, such as the information technol ogy department overlapping into the social science
department in an online history course. Ironically, different departments can often be located in the same
building, yet the walk across the hall from one college to another can be avery long one. Two departments
working together on a project, particularly in departmentslike the College of Technology or the College of
Education, can prove more difficult than the biblical expression “passing a camel through the eye of a
needle.”

Occasionaly, however, in socia greetings, conversations can ensue that have a synergistic effect
and grow into joint projects. Collaborative efforts devel op between colleges that have not previously
worked together. Such isthe case in this study. Two instructors from different collegesin auniversity
casually discussed aresearch project that could benefit both departments. They would create a project that
would combine student and technology resources in both departments. Once the idea was conceived, the
two instructors decided upon atopic, aresearch methodology (qualitative), then embarked upon the task of
assigning the project to studentsin the fall semester of 1999. The basic concept was to develop a software
"spider" that would search the World Wide Web to detect student plagiarism using keyword and textual
searches. Such spidersand other softwaretools, likeintelligent agents and knowbots, are commonly used to
reduce the time of mundane repetitive Internet tasks. (A good example of such atask would be finding the
lowest airfares online, or looking for sites with the lowest mortgage rates, etc).

Sincethefirst instructor worked in the Instructiona Technology (IT) Department in the College of
Education, she was familiar with both curriculum design and software applications, but even though she
taught technology applications and courseware design, none of her students had actually created any
software. There had never been an opportunity to design or test a product in her classes, so she wondered
how that process could be experienced with students. Moreover, her research had been concentrated on the
effects of semiotics on courseware design (GannonCook, 1999; GannonCook 1998). She felt it would be
interesting to actually design a software program with a metaphoric theme and seeiif this theme facilitated
recognition for the functions and features of that course. She had been searching for away to create both
the software and away to test the importance of metaphor in software design.

The second instructor worked in the Computer Science (CS) Department. He had written
numerous textbooks on computer instruction and supervised graduate students’ software designs for many
years. One of the moreinteresting courses that he taught actually mentored students from the first stages of
design all the way through to the dissemination of the product. This course was called a capstone course
because it was the culmination of the students' learning and the alternative to aMasters' thesis. The
capstone course usually included outside mentors that worked with students so the studentswould get a real
world understanding of development teams. Students in his courses have worked with mentors from
NASA, industry and business, and other universitiesto develop actual productsinstead of just going
through classroom programming simulations. His software projects have covered awide array of products
and have aso incorporated website design, database creation as well as various types of hypermediainto
this capstone experience.

During one of their friendly “water cooler” discussions, the second instructor mentioned he had
students who could work in internships and that there might be a student who would fit the needs of the IT
instructor 's dream project. After several additional discussions, they decided that, indeed, this project
might be one that could be meaningful, not only for this study, but others. If research could be conducted
on how the software was developed, how the software metaphors were selected, and how the software
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application functioned as an Internet spider, it could provide meaningful datato both colleges within the
University (Gallini, Seaman and Terry, 1995; Verene, 1993). So they went back to their worlds and
worked on aresearch plan, then reconvened to collaborate and combine their plans (Bertalanffy, 1968;
Bonk and Cunningham, 1998; Bonk and King, 1998).

A pleasant surprise to both instructors was that their plans and objectives turned out to be very
similar (Ferris, Roberts, and Skolnikoff, 1997). They discovered that, despite different departments, their
philosophies and design strategies were compatible (Dillon, 1996; Dillon and Gabbard, 1998). They
converged their research objectives into one plan, which they set out to implement through the
collaborative capstone project with one or several graduate students (Goss, 1996; Hi rumi, 1999; Kauffman,
1978).

A timelinewas created and a search for students ensued. Once the team of studentswas selected, a
third person who had volunteered to mentor students in the software design wasinvited to join the team.
Severa students were selected to participate in the project. Now the team members would see how the
ideas could be developed into a product. Hopefully, they would also observe how the student or students
created the software program and how the student(s) learned to work with othersin a collaborative team
environment with other group members. It would be crucial that members work well together and
communi cate status of each phase because of the short amount of time allocated to create and complete the
project (Havernik, Messerschmitt and Vandrick, 1997).

Several students opted out of the project for variousreasons, so it distilled to one student who was
avery proficient programmer, but was not from the United States so English was not his primary language.
He had no experience working in the United States either, so it would be a new experience to work with
other nationalitiesin any kind of collaborative environment. This student was assigned to work with the IT
teacher and wastold to embark upon his course with “an open mind and a handy notebook” .

Once introduced to the I T instructor, they had alengthy discussion about the instructional design
of the project and how that design would dictate both the software design and implementation. The origina
idea had been to design a software program that would search out plagiarism on the World Wide Web. The
collaboration between the student and the IT teacher would be an experiment too, since both were coming
from different disciplines and backgrounds. Fortunately the student and I T teacher worked well together,
and the experiment resulted in the student’ s design of a spider software program that would search out
plagiarism on the World Wide Web in anumber of search modes.

The second instructor then reconvened with the first to discuss and review how the collaboration
between the I T teacher and student had worked, and to assess the success of the software design. The
overall success of the interdisciplinary collaboration would be gauged by the functionality of the software.
But the ongoing success of the project and future collaborative projects would depend on the ability of the
team members to work well together.

The student worked with the I T instructor, the programming mentor, and the CSinstructor and
devel oped a software program that would search out and find plagiarism on the Internet. He created Java
servlets for the web server; search forms and software to act as spiders that would catch plagiarized online
works, and built search engines that would search for classes of searches by author, phrase, and direct hits.
Altavistawas selected asthe commercial search engine of choiceto utilize the spider program for searches,
and the spider software was designed to send e-mail to both the plagiarism transgressor and the creator of
the plagiarism search. An administrative program was written that created and administered a database of
information extracted from the web searches. Last a program was written (a phrase highlighter program, or
PHP), that allowed any user to submit to submit documents using HTML forms and review uploaded
HTML forms.

In this instance the team members worked well together, meeting periodically and sending each
other emails to report the progress or challenges of the project. The results were the creation of the
program that provided information on where plagiarism transgressions existed and advised searchers of
these infringements. The project went well and the team members discovered that some of the most
frustrating problems occurred, ironically, not because of design or collaborative efforts. Most of the
problems revolved around server hardware and software problems. Since students only had one semester to
create their projects, the student involved in the spider project could only create the basic program and had
to leave improvements to be made in future capstone projects.
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Lessons L earned from Working with Spiders

The creation of the spider project provided a product, but even more important, it created a
collaborative web for al of the participants. It interwove threads between the two departments that had not
really worked together prior to the project; it involved the student in a real -world scenario with deadlines
and diverse corporate partners; and it created an actual product that could prove useful in the Internet
marketplace. The IT instructor had the opportunity to participate in the actual creation of a product. In
addition she was able to assist in creating a product that used a metaphor, the spider web, which could also
be assessed for relevance and user recognition (Lee, 1985). Future research could look at metaphoric
content and research the effects of these factors on the ease of use of these kinds of products.

The CS instructor had the opportunity to observe how his capstone student worked in a
collaborative group environment with both corporate mentors and another department within the university.
He felt that this was a particularly beneficial experience for the student because the university mentor was
an instructional technologist. She had provided the student with valuable insights on how to prepare his
documentation for review by other team members and had given constructive feedback on the functional
design of the product. The CSinstructor felt that future collaborations could provide even moreinsight into
team project development and hoped additional projects would emanate from this effort.

The third mentor, the entrepreneur, was excited about the project because, as a corporate e
commerce entrepreneur, he had acquired a potential employeeto develop future commercia productswith
the help of interns that needed the real -world experience of working for a corporation. There would be
opportunitiesto devel op grantsto provideto the university by corporate sponsorsfor the continued creation
of projects like the one developed in this study. It was a good incentive for the mentor to consider
additional collaborative efforts with the university on future projects.

The capstone project was beneficia to the student because it not only gave the student deadlines
and scenarios similar to the ones he would encounter when he graduated, but it also gave him the
experience of working collaboratively in ateam. He created the product required for the satisfaction of the
capstone course requirement and graduation, but walked away with a better understanding of what it was
going to take to actually communicate hisideas and programs. The student provided his observationsto his
instructor in ajournal. Here are some excerpts of hisfinal thoughts on the spider project experience:

Team spirit is very important for the success of the project.

Whether the project succeeds or not is mostly decided by the client’s
satisfaction with the product.

The skills necessary to create the product are crucial, but so are the presentation
and communication skills necessary to convey what needs to be done to make the product
possible (Zhong Xie, 1999).
He had emerged from the project with arespect for qualities he never before had considered to be
important in writing programs and creating software, the qualities of good communication and reliability.

The outcome surpassed the two instructor’ s expectations. The project created by the collaboration
had cast a web that reached far beyond the original idea formed at the weter fountain between the two
departments. It had become more like the old children’s nursery rhyme of the “Itsy Bitsy” Spider. The
rhyme describes the “Itsy bitsy spider crawls up the water spout, down comes the rain and knocks the
spider out. Out comes the sun and dries the spout again, so the itsy bitsy spider goes up the spout again.”
(Anonymous nursery rhyme)

There had, indeed, been times when the project had been knocked down, then the team and student
“climbed up the spout again” by trying another option or persisting until a solution was found. The result
was the creation of a software program that could be resilient and survive downpours of everyday virtua
functionality.

The spider proved to be a good metaphor, demonstrating resilience and casting its' web to catch
intruders. This software spider taught amemorabl e | esson about respect for ownership, but moreimportant,
it taught lessons about persistence. Most of all, the biggest |esson may have been learned by theinteraction
and participation of team members on this project. Real spiders may weave solitary webs and catch prey,
but this virtual spider wove aweb that was strong because of its successful team collaboration.
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DEVELOPMENT OF PROGRAM ON EDUCATIONAL TECHNOLOGY IN CHINA

Meifeng Liu
Beijing Normal University

In comparisonwith that in other countries, Programon Educational Technology in China hasits
own characteristicsaswell assimilaritiesto other countries. Thispaper will in detail introduce evolution
of this Program in China as well as its current status, including job orientation of graduates and an
organizationrelatedtoit. ProblemsexistinginthisProgramwill be qualitatively analyzed. At the end of
this paper, some ideas about the Program both at Beijing Normal University in China and Indiana
University in U.SA. will be addressed.

1. Social needsrelated to the profession of Educational Technology in China

A program exists because there must be some social need for it. It is the same as Program on
Educational Technology.

In China, thereisalarge system of educational technology organizations. It includes educational
technology in K-12 education, named Educational Technology Unit, in collegiate education, by the name of
Educational Technology Center, aswell asin society, such as Educational Technology Center or Ministry
in bank system, in medical or other systems. In the meantime, many Educational Technology Centers exist
in central, provincial, city aswell as county levels. Most of them arein charge of development of
educational technology in K-12 Education. Also, there are programsin universities at bachelor, master and
doctoral degreelevels. Therefore, professional personnel on educational technology are urgently neededin
order to make the enterprise of Educational Technology run productively. It iswidely recognized that
Program on Educational Technology, which the professional personnel come from, isvital to advancement
of thewholefield in China

2. Process of development of Program on Educational Technology in China

Simply speaking, there are two stages in the process of development of this Program.

(1) Spontaneous stage

Educational Technology was born in 1920s in China. In 1930s, it was developed preliminarily.
Program on Educational Technology in China originated from training in the 1930s. At that time, audio-
visual media were applied into schools and universities. There was need for professional personnel who
could operate the electronic media. Therefore, related seminars were organized by Ministry of Education
as well as courses offered by some universities, for example, Da Xia University. In September 1936,
Specialty of Film and Broadcast Education was established in School of Education in Jiang Su Province. In
1946, it was renamed Specialty of Electrified Education. Also, in 1938, Specialty of Film and Broadcast
Education started in School of Science at Jin Ling University. These are the first try of establishing
Program on Educational Technology in China.

But no further advancement happened in the later forty years because of the anti-Japanese war,
civil war, cultural revolution and so on. At the end of the 1970s, Program on Educational Technology
restarted at Hangzhou University, Zhejiang Normal University and Fujian Normal College in Department
of Physics. At that time, it was called Program on Electrified Education because it focused only on the
application and maintenance of electronic devices. Before the 1980s, the devel opment of Program on
Educational Technology was spontaneous, that means there was no central governmental layout for this
Program.

(2) Unifying layout stage by Ministry of Education

In 1979, approved by Ministry of Education, two separate Institutes of Modern Educationa
Technology were built in Beijing Normal University and Hua Dong Normal University. They did a very
good job to start the exploration of Educational Technology in China.

In November of 1983, a nationa conference was held on educational technology, posing a whole
arrangement for the establishment of Program on Educational Technology. From then, Program on
Educational Technology was gradually established in central and provincia Teachers' Universities at the
bachelor level. Thisis the first time for Educational Ministry to assign all the issues related to Program
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building. In December 1986, the Committee of Degreein State Department approved that Beijing Normal
University, Hua Nan Normal University and He Bei University could award Master degrees on this
Program. Further, in 1994, Beijing Normal University got the permission of offering doctoral degreesfrom
the Committee of Degree in State Department.

Up to now, there are more than 30 universities having this Program offering bachelor degrees,
about 15 universities can offer master degrees. There are three universities, which can award doctor
degrees. Also, the name of this Program has gradually changed to Program on Educational Technology
instead of on Electrified Education. It signified the focus of this field shift from hardware to software as
well as gradualy to system approach.

An academic association was formed in Chinain 1991 in order to deal with Program issues---
Instructional Material Consult Council of Program on Educational Technology. At that year, it held a
meeting. During that meeting, a unified curriculum and syllabus for undergraduate, which was developed
by Beijing Normal University, passed the examination. Since then, we have had a unified standard for
undergraduates in this Program.

This Council aso organized and compiled many textbooks for undergraduates. Upon completion
of these tasks, the name of it was changed from Instructional Material Consult Council of Program on
Educational Technology to Instructional Consult Council of Program on Educational Technology, anditis
responsible for research issues related to this Program. It has been helping to pave the way for the smooth
development of this Program.

About the undergraduate level, in 1997, we conducted a survey about the Program on Educational
Technology in Universities. There were 29 questionnaires sent out, and 17 questionnaires came back. Here
are some results about this survey:

- Job orientation after graduation from Bachel or degrees

From the highest percentage to the lowest, the graduates with bachel or degrees took the jobsin :

A: K-12 education B: collegiate education

C: Educational Technology Centersin different levels,

D: Academies E: others F: TV Stations

G: Educationa TV Stations H: Government departments

I: Corporate training J: Radioand TV Universitiesin different levels

K: Audio-Visua publishing press

Among those, “others’ means the jobs are not closely related to the Program on Educational
Technology, like business etc..

Figure 1. Job orientation after graduation from bachelor degrees’

® The data came from asurvey analyzed in 1997.
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- Types of work the graduates engaged in

The graduates would engage in these kinds of jobs according to the relative percentages:

A: Instruction B: TV program producing C: TV technique

D: Producing Audio-Visual instructional materials E: Others

F: Audio-Visua management G: Software devel opment

H: Research on Educationa Technology I: Gathering and editing news.

The same thing as the former figure, “others’ means their work is not related to the Program on
Educational Technology.

Figure 2. Types of work the graduates engaged i n’

" The same as footnote 1.
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From these two figures, it is known that most graduates from bachelor degrees engaged
themselvesin the work related to educational settings. Also most of thejobs are related to the Program on
Educationa Technology. But thereis still a certain amount of percentage of “others’ not related to this
Program.

3. Existing problemsin the Program and Corresponding strategies

(1) Thereisaproblem with the system aswell as position of the Program.

Most universities put this Program into the Department of Physics at the very beginning. And they
gradually became independent departments, but still not closely associated with Educational Departments.
Also, among other Programsin the field of education, few have recognized this Program’ s importance.

(2) Thereisaproblem with professional quality of faculty in this Program

Since we have had graduates with master degrees from this Program in 1990, with doctoral
degrees in 1997, most faculty members in this Program come from other majors, for example, physics
major. Also, most of them have not doctoral degrees, even master degrees. The quality of faculty is still a
problem existing in this Program devel opment.

There is a high need for graduates with master or doctor rather than bachelor degrees. We should
have more master and doctor students registering in the Program on Educational Technology rather than
bachelor students.

(3) Thereisaproblem with the strategy of curriculum

Technology and applying technology into instruction is an important part of Educational
Technology. Also, it is an ever-changing part as we forge into the information society. That leads to even
more unstable content in Program on Educational Technology than that on Physics and some other mgjors.
From a curriculum angle, we should create a balance between ever-changing social needs and stability of
the curriculum system. We need to design anew curriculum strategy.

Colloquium or other workshops should formally beintroduced into the curriculum system in order
to make sure that students can have the latest information in thisfield.

(4) There is a problem with students' rea -life experience either in educational settings or in
corporate settings

Students in this program lack rea -world experience both in teaching and in corporate training
settings. Most undergraduates come to universities directly from graduation from high school. So it is
difficult for them to understand some of the courses closely related to teaching experience.

A bridge should be built between the Program and the practical educational technology field in
Educational aswell as corporate settings in order to offer more opportunities for students to intern.

4. Case study: Comparison between thisProgram at Beijing Normal University and that at Indiana
University

Beijing Normal University is very famous for education all over the country. Program on
Educational Technology at Beijing Normal University is also a representative for this Program in China.
Here are some ideas about the comparison of this Program between Beijing Normal University and Indiana
University.

(1) About the system

From 1985, Program on Educational Technology had been one of three Programs in the
Department of Radio and Electronics. Since 1999, it became an independent department, and together with
three other departments, Computer Department, Radio and Electronics Department and Library Science
Department, there established a college named Information Science College.

Wheress, Instructional Systems Technology Department belongs to School of Education.

(2) About the degrees offered

Beijing Normal University can offer bachel or degrees, master degrees and doctoral degreesonthis
Program. It takes students four years to get bachelor degrees, three years for master degrees, and three
yearsfor doctoral degrees. But if adoctoral student is only a part-time student, He or she can spend at most
fiveyearstofinish hisor her study. Not only do master students have to finish certain credits' courses, but
also they should have to write a dissertation with the same process as doctoral students', but maybe not as
involved as doctora students'.
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IST at Indiana University can award master and doctoral degrees. Master degree is for oneto two
years, and doctoral degree for three to seven years. There is no need for master students to write a
dissertation, but they have to compile a portfalio.

(3) About theinstruction

Most of instruction is project-oriented in IST at Indiana University. They put more emphasis on
producing knowledge by students themselves. Also, through project approach, team building and
cooperative ability are developed.

Astoinstruction of this Program at Beijing Normal University, aswell as some other universities
around China, we usually emphasize imparting knowledge to students. We encourage dialogues between
students as well as between teachers and students, but not exactly the same way as here.

(4) About the focus of Program

Educational Technology Department at BNU mostly prepares students for educational settings.
However, IST Department at Indiana University focuses on both educational settings and corporate
settings.

In China, we have fewer educational software companies. Also, the training issues in companies
are not very formally conducted except for foreign or joint-ventured corporations. So, there are potentials
for Chinato develop this Program in Corporate settings in the future.
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CURRENT STATUS OF LEARNER SUPPORT IN DISTANCE EDUCATION:
EMERGING | SSUESAND FUTURE RESEARCH AGENDA

Ji-Yeon Lee
Indiana University

Abstr act

Theimportance of learner support has been emphasized over and over in the distance education
literature but thereisalack of comprehensive analysisof thisissue. Besidesthat, most of existing
studies on learner support are based on large-scal e correspondence programand few of them
provideguidelinesfor planning and implementing support servicesin web-based environmentsfor
dual-mode institutions, which is the majority of distance education program providersin
nowadays. In this paper, a body of literature on learner support, including various journal
articlesand technical reports, was examined, and threeissues emerged fromthereview: (1) the
lack of research on cost-effectiveness of |ear ner support, (2) the lack of empirical research, and
(3) the need for lear ner-centered approach in designing and implementing lear ner support. These
issuesarediscussed in detail to enhance our under standing of learner support in post-secondary
level distance education program, and itisfurther argued that futureresearch should focusmore
on developing and refining methods for cost-benefit analysis of learner support, developing a
general framework of learner support model in dual-modeinstitutions, and devel oping systematic
methods to identify, analyze, synthesize, and assess the needs of distance learners.

I ntroduction

The needsfor learner support in distance education comes from the recognition that learning in
distance is often mediated by networked computers with individualistic interfaces that require learners to
work alone for the mgjority of learning process. Since neither the instructor nor their peers are physically
present to helpand direct accessto learning resources and facilities aresomewhat limited, distance learners
have unique needs, and many researchers and practitioners believe that providing distance learners
appropriate support services would increase the quality of learning (Feasley, 1983; Gunawardena, 1988;
Sahoo, 1993; Watkins & Wright, 1991). Itisnot surprising that learner support is used as an important
accrediting criterion used by most accrediting agencies (The Institute for Higher Education Policy, 2000;
Broad, 1999; Mantyla & Gividen, 2000).

As more and more post-secondary institutions are offering distance education programs or
planning to do so in the near future®, there isa great need for research on designing and implementing
learner support services. However, the mgjority of existing studies on learner support are based on large-
scal e correspondence programs (i.e. Open University in U.K.), and few of them provide a comprehensive
analysis of support services in web-based environments or guidelinesfor establishing and managing learner
support systemsin dual -modeinstitutions (Koble & Bunker, 1997; Simonson, Schlosser, & Hanson, 1999).

There can be several forces underlying the gap between research and practice of learner support,
but Robinson (1995) attribute the following two reasons to explain the situation: (1) learner support has
been perceived as peripheral to the‘real business’ of distance education which is developing course
materials, and (2) many researchers tend not to consider |earner support as a suitable topic for research
sinceit is contingent on local circumstances and thus not easy to generalize the findings.

8 According to a 1999 survey by the National Center for Educational Statistics (NCES), nearly 1/3
of all 2-year and 4-year postsecondary institutions offered distance coursesin 1997-98, and additional
twenty percent of them were planning to offer distance courses within three years.
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His points may have been relevant in the past when distance education was viewed as inferior
aternative to traditional face-to-face education and the emphasis was on the product, rather than the
process. But things are changing, if not already changed, and distance education is considered as a major
phenomenon in higher education these days. Distance |learners are much more sophisticated, diversified,
and demanding than ever, and they expect alot more than well-designed learning material. Besidesthat,
the competition among distance education providersissuch that if aninstitution failsto satisfy the students,
it will loose them to one of its competitors. Thus many institutions offering distance education programs
are struggling to better meet the needs of their students. Unfortunately, research on learner support at this
point is not able to provide much guidance for the institutions to cope with these problems, and
practitioners are learning the lessons in a hard way — by trials and errors.

After reviewing the literature, three issues emerged as most problematic areasin research on
learner support: (1) the cost-effectiveness of learner support, (2) the lack of empirical research and the
difficultiesin generalizi ng research findings as aresult, and (3) the need for learner-centered approach. |
believe tackling these issueswith greater depth will help enhancing our understanding of learner support in
distance education and also help advancing research in thisarea. Thusthe purpose of this paper isto
review current status of research on these threeissues and suggest recommendationsfor future research on
learner support in distance education.

Definition of Learner Support

Defining the key elements and boundaries of learner support isimportant in research since it
provides a criterion in determining the standard or quality of learner support. However, learner supportis
rather abroad concept and its definition varies(Robinson, 1995; Sewart, 1993). Some researchers consider
resources and interactivity as critical in defining learner support (Garrison, 1987) while others put more
emphasis on individualization or customization of services (Thorpe, 1988; Tait, 1995).

There are two distinctive viewsto approach learner support — supplementary and
complementary/holistic (Robinson, 1995; Tait, 1995; Rowntree, 1992; Nunan, 1993). Theformer ismore
limited in that learner support is confined as an add-on to course materials or other learning experiences
while the latter view it asacrucial factor which pervades the entire education program and something
without which distance students’ learning experience cannot be complete.

It seems that more and more researchers aretaking aholistic approach considering learner support
asan integrated part of course and the entire learning process(Sache & Mark, 2000; Scalzo, MatelaRodier,
& Ferravilo, 2000). From complementary perspective, learner support isall about providing accessto both
resources and opportunities that leads to lifelong learning (Reid, 1995; Smith, 2000). It extends the range
and duration of services and emphasizes the importance of providing quality information, advice and
guidance at pre-enrollment and early post-enrollment stages. Hardy & Boaz (1997) even extend the
concept of learner support into the next level — “learner development” meaning preparation of the learners
for a distance learning experience beyond the technical assistance.

What arethe Elements of Learner Support?

Thereisan aimost infinite variation in learner support systems in distance education, and as
Sewart (1993) commented, each system isunique in asensethat it is dealing with a different student
population in a different context. Thus developing a general yet representative framework of learner
support has been a challenging task for researchersin this area.

One of the most comprehensivelists of elements of such asystem was devel oped by Keast(Keast,
1997). Heidentified four distinctive types of support for distance learners- administrative support,
instructional support, technical support, and counseling/tutorial support. Thislist isby no means
exhaustive and misses library support, avery important category that is gaining growing attentions these
days. However, it still captures key functions of learner support and most support services suggested by
other researchersor practitionersfall under Keast’ s categories(Aoki & Pogroszewski, 1998; Frieden, 1999;
Reid, 1995; Sache & Mark, 2000; Tait, 1995).
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Each category will be further elaborated in the following section, and considering the special
relevance to current emphasis on informational technology in distance education, library support will be
added to Keast’ s four elements of learner support system.

Academic/Tutorial Support

Academic/tutorial support islargely based on Open University model in U.K. where students have
accessto local study centers and tutors who supervise their academic progress and help with problems
(Watkins & Wright, 1991; Sahoo, 1993; Rae, 1989). In more recent web-based distance education
programs, the focus of academic support gears toward facilitating collaborative learning and increasing
interactivity between distance students and instructor or among distance students (Aoki et al., 1998). Some
of the examples of such services include syndicate or learning groups, support by instructor on request,
workshopsto assist studentsto develop specific skillsor bridge skill gaps, supervision support on research
project, and “learning contract” and scheduling (SAIDE, 1998).

Administrative Support

Administrative support services involve maintaining basic program functions such as admissions,
registration, course scheduling, student records, and financial transactions (Frieden, 1999). These services
are often taken granted but when not planned carefully, they cause greatest frustration from distance
students.

Technical Support

Technical support refers to monitoring efficient operation of delivery mediums and offering
technical assistance. While much research has been conducted on the use of new technol ogiesin designing
and devel oping distance courses, less effort has been directed toward the use of new technologiesto
provide support services for such courses (Abate, 1999). Providing an 800 tel ephone number for students
to contact the faculty and staff, requiring that all students have accessto email and know how to useit,
requiring faculty to schedule office hours particularly for distance students at times that would be
convenient to the students (Reinert & Fryback, 1997), and it may be necessary to devote additional on-
campus facilities to support the off-campus population.

Counseling Support

Counseling support includes various aspects of guidance and advising. In correspondence studies
or other delivery medium with more individualistic interface, the focus of such servicestendsto befocused
on how to deal with academic concerns and/or career advising. In many web-based distance education
programs, counseling support also deals with ways to improve communication skills and increase
interactivity, and even network with alumni and community building (Aoki et a., 1998).

Many institutions are also requiring orientation sessionsthat bring the students on campusin order
to familiarize them with the services that are available. Such sessions would provide an opportunity to learn
the interfaces used to access the services aswell as a chance to interact with the support personnel on-
campus (Thompson, Winterfield, & Flanders, 1998).

Library Support

Access to adequate library services and resources is essential for the attainment of superior
academic skillsin post-secondary education and distance learners are entitled to library services and
resources equivalent to those provided for studentsin traditional campus settings. However, traditional on-
campus library servicesoften fail to stretch themselves to meet the library needs of distance students.

The Association of College and Research Libraries(Libraries, 1998) provides aguideline for
distance education programs to ensure that library support meet the students' needs in fulfilling course
assignments (e.g. required and supplemental readings) and accommodate other information needs as
appropriate. Some of the specific examples of library services to meet those needs include region-wide
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borrowers cards, consortia membership between academic libraries, and fax and online capabilities for the
timely document delivery (Aoki & Pogroszewski, 1998).

In areview of the literature on distance learning library support, Stephens (Stephens, 1996)
stressed that what was lacking was not only books and journals per se, but instruction and the opportunity
to do independent library research. To be ableto fill this gap, distancelibrary services need to be more
customized and empowering distance learners, such as providing toll-free telephone numbersfor library
help desk and capabilities to use multiple databases and online public access catalog (Aoki &
Pogroszewski, 1998). The combination of specia funding arrangements, proactive planning, and promotion
is necessary to provide such services (Smith, 2000).

Emerging Issuesin Learner Support

Many researchers expected that advances in technology would make it easier to provide quality
support services with increased interactivity and automatization (Bates, 1994). However, for al those
dramatic changes in terms of delivery medium, from correspondence to audio and video conferencing
systems, then to the Internet in nowadays, many issues are remained as same, if not technology adds
another level of complexity. Some of them are more critical and have greater implications for future
research than others, and thus they will be discussed in more detail in the rest of this paper. Thoseissues
are: (1) the cost-effectiveness of learner support services, (2) thelack of empirical research and difficulties
in generalizing the research findings as aresult, and (3) the importance of learner-centered approach in
learner support.

Cost-Effectiveness of L earner Support

Thefirst issueisrelated to how to scale customized support servicesin a cost-effective way. In
order to better meet thediverse needs of distance students, support services needst o be moreindividualized
(Brent, 1995; Sahoo, 1993). Providing such servicesis not an inexpensive proposition, however, and the
underlying assumption is that the greater the input to the provision of learner support services, the greater
the completion rate and/or learning outcomes (European Commission, 1996).

At this point, there are few studies that offer guidelines on this area, and most of them are focused
on cost analysis of technology infrastructure (Brent, 1999; Rumble, 1993, 1999; Whalen & Wright, 1999).
Although those cost estimation studies do offer policymakers someinsight into the types and range of costs
associated with distance education program in general, we can only infer from this broader framework how
much it will cost to provide certain support services.

One of the biggest challengesin approaching the cost-effectiveness of leaner support is that the
relationship between the input and output is not straight-line equation, and asthe level of support gets
beyond a certain point, the curve of student success seemsto be flatten out (Sewart, 1993). The fact that
there arerelatively few referencesto direct and indirect costs involved with various support services also
make it even more difficult to measure the cost-effectiveness of certain support services(Tait, 1995;
Wagner, 1999).

Theissue of cost-effectivenessin providing learner support servicesisalso related to the mission
of ingtitution. The range and standard of |earner support service provided by an institution will be
eventually determined by whether it is more concerned about services or making profits from offering
distance education programs. The bottom lineis, in any case, the basic services needs to be provided
regardless of the costs to guarantee the quality of education, and for beyond that, it istotally up to each
institution to decide whether or not to offer more services.

Cost-effectiveness of |earner support islikely to be achieved when the support systemisstructured
to do “more with less,” and this requires some creativity for institutions. One such example of scaling
student services is partnering with other organizations such as businesses and school districts (Hickman,
1999). This may be an appropriate method for providing quality services by providing broader access and
cutting the expenses on support staff training and maintenance by del egating the services to the specialists.

Lack of Empirical Research and Difficultiesin Generalizing the Findings
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The second issue revolves around the dominance of pragmatism in research of learner support.
There are amost infinite variations of learner support in distance education practice, and the choice and use
of certain services among those numerous services islargely based on practicalitiesrather than research
findings. Thisleadsto atendency that pragmatism outweighs empirical inquiry or research in the area of
learner support, which is confirmed by Robinson (1995). Based on the review of previous research and
practicein this area, he concludes that learner support is heavily contingent on local circumstances. There
is nothing wrong with research informed by practice, and the contingent nature of learner support seemsto
proneto such ‘how to doit’ type of case studies. However, there are missed opportunities where we can
further exploit this critical issue in distance education.

Christenson (1998) made an interesting argument on how empirical research in social sciences
may be used to guide practice as aframework. In developing theory in the social science, researchers
desires to extend the application of the best observed practice often leads them to emphasis too much on
observation with the expense of theoretical reasoning. | believe thismay be one of the major problems
associated with pragmatic research in distance education, since in a case study, the generalizability of
findings and its predictive power is somewhat limited to the institutional boundary where the practiceis
emulated. Thusthistype of research often advocates the status quo rather than advancing theories and
seeking/predicting changes beyond what has been observed.

Each support system isuniquein asense that it is dealing with a different student populationin a
different context, of course, but even so, we can always use of a general framework or model for learner
support that is grounded in learning theories and supported by empirical data. Without such aframework,
every ingtitution needs to learn what does and does not work for them at expensive cost — trials and errors.
And it would not just the institution but also the distance students that have to pay the cost.

Need for Learner-Centered Approach

Last issue isrelated to the need for learner-centered or customer-focused approach inplanning and
implementing learner support. No one can understand the difficulties that distance learners encounter
better than the learners themselves. Y et in many institutions offering distance education programs, learner
support is based on top-down provision rather than analysis of learners’ needs (Tait, 1995; Sache & Mark,
2000; Scalzo et al., 2000). It isnot new to the field of learner support at al, and had already been clearly
stated by D. Sewart (1987):

It does not seem unfair to suggest that thereis an overwhelming tendency within the field to offer
systems from the viewpoint of the institution teaching at a distance rather than from the viewpoint of the
student learning at a distance (p.72).

Traditionally, education has represented a provider-led rather than a customer-led activity and the
central question of identifying student needs were often neglected. 1n the past when distance education was
viewed as aproduct, rather than a process, and the quality of learning was identified as the quality of
learning material, institutions were able to operate successfully with the provider-led mindset.

However, things have been changed, and today’ s distance learners are much more sophisticated,
diversified, and demanding than ever, and they expect alot more than well-designed learning materia s.
Besides that, the competition among distance education providersis such that if an institution failsto
satisfy the students, it will loose them to one of its competitors. Understanding learners are critical in
providing appropriate support services for the survival of distance education institutions nowadays.

When incorporating alearner-centered approach in designing and implementing learner support,
we have to understand that it isa continuous process, rather than one-shot activity. Different learners may
have different needs, and those needs may be changed over time. Those differences or changes can only be
traced by systematic and continuous effortsto identify, analyze, synthesize, and assess distance learners
needs.

Nunan (1993) suggests a user-pay system as aways to meet diverse user needs and expectation.
He believesthat by generating choices and options that can be purchased according to the individual needs
and interprets, an institution can achieve customization in amore cost-effectiveway. Thiscan bean
insightful resolution approaching learner-centered support services, but if it is not followed by accurate
descriptions of each option and counseling services, the learner may not be able to make informed
decisionsto select what is best for themselves. Also, theinstitution should provide some of the most basic

181



services such aslibrary support or technical support as default. Otherwise, it may sacrifice the quality of
education at the expense of convenience or cost-effectiveness.

Suggestions for Future Research

Learner support in distance education needs to be justified not only pedagogically but also
financially, and to be able to do so, research on learner support should support the following areas: (1)
developing/refining the methods of cost-benefit analysis, (2) developing ageneral model of learner support
in web-based, dua-mode institutions, and (3) providing aways to systematically incorporate the needs of
distance learnersin designing and implementing learner support services.

There have been alot of claimsthat providing appropriate learner support services would increase
the quality of learning and would positively influence student retention and satisfaction. However, these
claims were rarely accompanied by supporting data, which leads to the tendency that learner support
services become vulnerable to financia fluctuation. The only way to deal with this issue is to come up
with sound methodol ogies to measure the cost-benefit of learner support.

The framework suggested by Cuckier (1997) is promising in that it includes a ‘ vdue-directed
benefit dimension and thus more suitable for measuring the values added by intangible services as most
learner support services. He proposed three types of benefit measures - performance-oriented, value-
oriented, and value-added benefits, and it is believed that future research on learner support can benefit
from applying his multi-dimensional framework.

Secondly, the learner support models based on correspondence programs and their underlying
assumptions need to be tested under new web-based distance education programs in the future research.
Large-scale, text-based distance education institutions such as Open University in the UK have well-
grounded learner support systems such as tutoring, counseling, and advising, and have served as a model
for learner support system in previous research (Tait, 1995; Singh, 1988; Sewart, 1993). However, dua
mode institutions that are now developing web-based distance education programs are facing different
challenges in establishing and standardizing administrative procedures and support systems to
accommodate new technologies and diversified learner populion.

Thirdly, future research needs to adopt learner-centered approach in designing and implementing
learner support services and develop ways to identify, analyze, synthesize, and assess student needs and
systematically adapt the support system to those needs. Thus future research should be able to utilize
various methods to efficiently communicate with distance learners. Research on student attrition is
believed to provide valuable insights to understand what are some of underlying hindrances or barriersin
distance learning and thus help future research on learner support to better meet the learners’ needs.
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EXPANDING THE HUMAN PERFORMANCE TECHNOLOGIST’' S REPERTOIRE:
K NOWLEDGE M ANAGEMENT, ORGANIZATIONAL LEARNING AND
HUMAN PERFORMANCE TECHNOLOGY
L ITERATURE REVIEW

Mary Ann Doucette
Concordia University

Successful performanceimprovement effortsdraw fromsuch disciplinesas psychol ogy and systemstheory,
and fromthefieldsof instructional design and human resour ce devel opment. Both knowl edge management
and organizational lear ning are valuabl e additionsto the human performance technol ogist’ srepertoirefor
performance analysisand intervention sel ection. In thispaper, | will discuss how the human performance
technol ogi st can augment human per for mance analysisand sol ution planning by drawing fromknowledge
management and organizational learning literature.

The concept of organizations as learning systems emerged at the beginning of the twentieth
century. However; it was not until the 1990s that we witnessed an overwhelming interest in the impact of
knowledge management and organizational learning on organizational performance.

Current research on knowledge management and organizational learning has dealt primarily with
theory and model building. In addition to the empirical research, there is an abundance of literature based
on the experiences of practitioners and facilitators working in these fields (Davenport & Prushak, 1998;
Preskill & Torres, 1999; Hansen, Nohria, & Tierney, 1999). The existing literature representsthefirst step
in a long-term research program. The second research phase began in the late 1990s. It involves the
development and vaidation of survey instruments to diagnose and establish learning organizations; and
empirical studies that test models and describe the processes and outcomes of knowledge management and
organizational learning on organizational performance (O’ Déell, Grayson, Jr., & Essaides, 1998; Y eung,
Ulrich, Nason, & Von Glinow, 1999).

Knowledge management is a conscious strategy of getting the right knowledge to the right people
in the right time, and helping people share and put information into action in ways that strive to improve
organizational performance (O’ Dell, Grayson, Jr., & Essaides, 1998).

The focus of most knowledge management literature is on knowledge generation, codification and
transfer. Knowledge generation encompasses knowledge acquired by an organization as well as knowledge
developed within it. The aim of codification is to put organizational knowledge into a form that is
organized, explicit, portable, easy to understand and accessible to those who need it. An essential element
of knowledge management, which isvital to the organization’ s success, isto develop specific strategiesto
encourage spontaneous, unstructured knowledge transfer (Davenport & Prusak, 1998). Nonoka and
Takeuchi (1995) defined organizational knowledge creation as the capability of a company as a whole to
create new knowledge, disseminate it throughout the organization, and embody it in products, services and
systems. Similarly, DiBella and Nevis (1998) stated that organizational learning is a cycle of three
processes: knowledge creation or acquisition, knowledge dissemination, and knowledge use.

In contrast, O’ Dell, Grayson, Jr., and Essaides (1998) proposed a seven-step knowledge process
(create, identify, collect, organize, share, adapt and use). Yeung, Ulrich, Nason, and Von Glinow (1999)
offered a different perspective about the organization’s capacity to learn. They proposed that an
organization’ s fundamental learning capability representsits capacity to generate and generalize ideas with
impact (change) across multiple organizational boundaries (learning) through specific management
initiatives and practices (capability).
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Attention has also been given to the sharing of tacit knowledge and explicit knowledge at the
individual, group and organizational levels. Both tacit and explicit knowledge are the key dynamics of
knowledge creation in the business organization (Nonoka & Takeuchi, 1995). Davenport and Prusak (1998)
explained that knowledge that is explicit can be embedded in procedures or presented in documents and
databases and transferred with reasonable accuracy, whereas tacit knowledge transfer generally requires
extensive personal contact between individuals and groups within the organization. The process of
knowledge sharing is necessary if the organizational interpretation system is to transcend the various
interpretations of problems and solutions at the individual level (Walsh & Ungson, 1997).

Literature on current business practices indicates that consulting businesses empl oy two different
knowledge management strategies - codification and personalization. The codification strategy calls for
knowledge to be carefully codified and stored in databases where it can be accessed and used easily by
anyone in the company. With the personalization strategy, knowledge is closely tied to the person who
developed it and is shared mainly through direct person-to-person contacts. Companies that use knowledge
effectively pursue one strategy predominately (80%) and use the second strategy (20%) to support thefirst
(Hansen, Noirha, & Tierney, 1999).

Organizationa learning is defined as an adaptive change process that is influenced by past
practice, focused on developing or modifying routines, and supported by organizational memory (Nonoka
& Takeuchi, 1995). The essence of organizational learning ismembers’ sharing of experiencesand learning
together (Schwen, Kalman, Hara, & Kiding, 1998).

The organizational learning literature is primarily devoted to the development of new or different
organizational structures that support the conditions for learning. Managing intellectual capital requires
organizations to create and sustain an ewironment where employees want to contribute their ideas,
innovations, and analysis, and which receives them willingly (Horibe, 1999). Tampoe (1996) states that a
facilitative environment interacts with the individuals motivational drive and competence to release
motivational energy. This motivated energy is directed into professional and persona achievement by
ensuring that individuals have a clear sense of purpose and are sustained by access to information and peer
contacts.

Conversely, Weick and Westley (1996) argue that organizing and learning are antithetical
processes, which means the phrase organizational learning qualifies as an oxymoron. They state that to
learn is to disorganize and increase variety, whereas to organize is to forget and reduce variety.
Consequently, organization must be reduced in order to create conditions conducive to learning. When
organizations are allowed to exist as self-organizing entities, then learning and knowledge come to the
surface naturally, because survival depends on it (Cavaleri & Fearon, 1996). Lyles and Schwenk (1997)
hold a similar view regarding structures that support organizational learning. In tightly linked or coupled
knowledge structures, there is strong consensus among organi zational members. Thereisgreater rigidity in
the sense they do not have flexibility in responding to environmental changes. However, loosely coupled
structuresincorporate more disagreement and alternative interpretations. Changes can be made easily since
there is more flexibility in action taking and strategies.

Organizations build learning capability through a variety of processes. O'Dédll, Grayson, Jr., and
Essaides, (1998) promote the use of benchmarking between organizations and within the organization.
Benchmarking is a process of systematicaly finding and adapting best practices in order to improve
performance. A broader view of how organizations approach the learning process is supported by the
research conducted by Yeung, Ulrich, Nason, and Von Glinow (1999). They argue that there are four
different styles of organizational learning: experimentation, competency acquisition, continuous
improvement and benchmarking. Competency acquisition and continuous improvement are the most
popular learning styles based on survey findings, yet experimentation has the most positive effect on
business performance.

In terms of best practices, many successful organizations have abandoned hierarchical structures,
organizing themselves in patterns specifically tailored to the particular way their professional intellect
creates value (Quinn, Anderson, & Finkelstein, 1996). In inverted organizations, the former line hierarchy
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becomes a support structure. Some organizations have created intellectual (spider’s) websin which people
are brought together quickly to solve a problem and then disbanded just as quickly when the job is done.

An applied field whose aim is the achievement of valued human performance in the workplace is
human performance technology. Human performance technol ogists adopt a systemsview of aperformance
gap. They systematically analyze both gap and system, and design cost-effective and efficient interventions
that are based on analysis of data, scientific knowledge and documented precedents in order to close the
gap in the most desirable manner (Stolovitch & Keeps, 1992). Foshay and Moller (1992) describe human
performance technology as an applied field of practice that is structured primarily by real -world problems
of human performance (in the workplace). It draws from any discipline that has prescriptive power in
solving any human performance problem. It also may draw from other applied fields when they contribute
technologies of use in solving human performance problems.

Performance analysis is a process for defining the business need and isolating root causes of
problemswithin existing systemsor for identifying opportunities and constraintsin theintroduction of new
structures, systems or machines (Brandenberg & Binder, 1992). Primary interventions used by human
performance technologists include: training, job aids, feedback systems, employee selection, and
organizational technology (Foshay & Moller, 1992). Schwen, Kaman, Hara, & Kidling (1998) add that the
human performance technology analysis process involves collecting data and information that can lead to
the discovery of new knowledge and make tacit knowledge sdient, and the solutions may involve
interventions related to two or more root causes, and integrated interventions such as relevant information
data bases, coaching and mentoring, and modification of related rewards and incentives.

Some common themes have emerged in the literature with respect to knowledge management,
organizational learning and human performance technology. Knowledge management involves three main
processes. generation, codification and transfer of knowledge. While explicit and tacit knowledge are
necessary for organizational learning to occur; it is recognized that because tacit knowledge is hard to
articulate in formal language it is also more dfficult to disseminate and transfer. The organizational
learning literature indicates organizations that have developed structures and strategies that nurture and
support learning have experienced improved performance despite the rapid changes facing organizations.
Human performancetechnol ogy relies on thorough performance analysisto identify all factors contributing
to the current level of performance and to propose aternative interventions that will eliminate the cause of
the performance discrepancy.

Ancther trend that is emerging in the literature involves the contribution of knowledge
management to the field of human performance technology. Rossett (1999) outlines that knowledge
management perspectives can influence analysis. Anaysts would provide learners with a knowledge
management resource that provides meaningfully organized data elements. To develop this resource, the
analysts must capture an array of diverse experiences and examples, and include rich commentary that
assures adeeper experience for userswhen they chooseto review both the knowledge element and people’s
ideas about it. Schwen, Kalman, Hara, & Kisling (1998) state that the knowledge management literature
gives linking concepts to human performance analysis (i.e. making tacit knowledge explicit, identifying
hidden needs) and solution planning (i.e. capturing expert’ s knowledge, mental models).

The knowledge management literature states that tacit knowledge is hard to articulate in forma
language and it is also more difficult to disseminate and transfer. During the performance analysis process,
the human performance technologist must find ways to make this tacit knowledge explicit. In addition to
the standard data-gathering tools (observation, interviews, surveys, and extant data analysis), the human
performance technologist could employ critical incident analysis to draw out the tacit knowledge. Critical
incident analysisis used to elicit war stories by asking individualsto describe, in terms of behaviour, what
exactly they had done (correctly/incorrectly). During the intervention planning phase, the human
performance technologist must take into consideration that explicit knowledge can be embedded in
procedures or presented in documents and databases and transferred with reasonable accuracy, whereas
tacit knowledge transfer generally requires extensive personal contact between individuals and groups
within the organization. Interventions such as classroom training, policy and procedures manuals, data base
systems, and job aids are generally limited to the transfer of explicit knowledge. On-the-job training, under
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the guidance of acoach or mentor, should be considered for transferring tacit knowledgethat isclosely tied
to the person who developed it ,or which is shared mainly through direct person-to-person contacts.

Both knowledge management and human performance technology literature focus on
competencies (knowledge and skills) required for individuals to perform their work and to enable the
organization to maintain its competitive advantage. It is becoming increasingly important for organizations
to attract and retain competent individuals with exceptional talent. Human performance technol ogists
should examine what organizations have in place, or should have in place, to further develop each
individual’s knowledge and competencies, and to support each individual’s ability to contribute to the
organization’s objectives.

Individuals search for knowledge because they expect it to help them succeed in their
work. Individuals learn within the organization when they acquire knowledge through education,
experience or experimentation. Attention should aso be given by human performance
technologists to identify which learning style (experimentation, competency acquisition,
continuous improvement, or benchmarking) organizations employ. Since organizations|earn from
both direct experience and the experience of others, the human performancetechnol ogist will need
tolook at intervention designs that enable the system and culture of the organization to retain and
transfer knowledge from individuals. In this way, organizational learning will be embedded in the
organization’s routines, technologies, policies and procedures, and in patterns of behaviour that
continue to exist despite turnover of individuals.

The literature on organizational learning indicates that managing intellectual capital
requires organizations to create and sustain an environment where employees want to contribute
their ideas, innovations, and anaysis, and which receives them willingly. During the performance
analysis phase, the human performance technologist should study the organizational structure and
job requirements to determine the extent to which the organization allows for the existence of
naturally occurring learning events. In order to plan appropriate solutions, the human performance
technologist should investigate how the organization enables individual s to access knowledge that
has been codified and stored in documents and databases, and how it fosters personal contact.
Personal contact can be achieved through on-the-job training under the guidance of a coach or
mentor. Alternatively, organizations could form action learning teams or employ intellectual
(spider’s) webs in which people are brought together quickly to solve a problem and then
disbanded just as quickly when the job is done.

Future endeavors in research should provide empirical evidence of the value of
knowledge management and organizational learning to organizational performance. As stated
earlier in this report, the study of knowledge management and organizational learning is currently
moving towards broad-based, empirical research. The knowledge gained from this research will
enable human performance technology researchers and practitioners to implement interventions
based on tested models, and proven processes and outcomes of knowledge management and
organizational learning.

There is aso aneed for human performance technology researchers to apply paradigms
for research that will be both effective for theory development and appropriate to the settings of
human performance technology practice. Human performance technology by its nature excludes
use of experimental paradigm on practical, ethical and methodological grounds. However,
researchers will find descriptive or investigative (case studies) most useful research paradigms. If
researchers and practitionerstake the timeto reflect systematically on their experience, it will be
possible to expand the empirical base of the field (Foshay & Moller, 1992).
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THREE APPROACHESTO TEACHING THE SAME SUBJECT AT TwWO
UNIVERSITIES

Ellen Taricani
Penn Sate University

A collabor ative effort was established between two major universitiesto teach a particular subject. The
coursewastaught 3 different ways: full collaboration, half collaboration, and atraditional method. This
paper will discuss the methods used and why it was implemented and organized in this manner.

Background to the Course

In the fall of 1997, a senior level course was taught as an interdisciplinary class for learning the
processes in food product development. The course implemented many new teaching methods and
technologies. It wasan effort between two departments: food science and agricultural economics. Students
worked in teams with industry mentors who assisted in elaborating on some of the proceduresinvolved in
the devel opment process of food products. 1t wasintended to take this class beyond the walls of Penn State
in the Fall of 1998 and include some other locations. An opportunity arose to link up with studentsin a
food marketing classin St. Joseph's University. This opportunity included finding ways to share resources
and for the students to get involved with each other. Speakers were shared and some collaborative work
was done during the 1999 year using PictureTel. The classes were scheduled for the same time of day to
facilitate cooperation.

Fall semester of 2000, it was decided to take the process a step further and truly integrate the
teamsfor working on projects and assignments. Teamswere formed to work together on the course project.
Therewerethree different versionsof the course. One courseistotally integrated. The second version will
share the speakers and have some lectures on the off days. And, the last one was left alone to be taught
traditionally wi th lecture and few outside speakers or influences. All three used case studiesto assist in the
learning process. |In al three cases the students were asked to create concept maps and take a mini
knowledge test to be used in the evaluation process of understanding concepts before and after the course.

Aspects of the Fully Collaborative Cour se

There are severa distinct features of the fully collaborative food product devel opment course. The course
was originally conceived to apply principles of constructivist theory. Inthisapproach, prior knowledge and
experienceisthe springboard for useful, personal knowledge construction. "Constructivist learning
experiences and appropriate classroom practices include reflective thinking and productivity; authentic
activities, including student collaboration and consideration of multiple perspectives, and student accessto
content area experts who can model domain-specific skills." (Grabe & Grabe, 1998) Course organization
was based on the idea that the students would be able to reflect on situations and environments in order to
make application towards the course project.

Jonassen (1996) also has much to say about constructivist learning environments. "Constructivist
environments facilitate learning through collaboration, context, and construction of knowledge. Through
assimilation and accommodation, individuals use many elements of the learning context and relate those
elementsto their own experiences thus creating new knowledge'. Constructivism does not always produce
predictable learning outcomes. Instruction should foster the constructive process of the learner, and not
attempt to closely control the process or result. The process of instruction and role of instructor should be
as aguideto discovered knowledge. There was not a specific result desired in the course rather a process
that was to be fine-tuned. Contextual situations were provided with the case studies and industry speakers.
The use of case studies was implemented to assist in developing critical thinking. Students were expected
to apply prior knowledge and seek out new knowledgeto fill in the gaps that may rise up as they worked
through various case studies.
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Objectives

1. Tocomprehend the fundamental principles, generalizations and theories of product development.

2. Tounderstand the specific skills, competencies and points of view needed by product development
professionals.

3. To appreciate the interdependencies of finance, formulation, marketing, packaging, process
engineering, production and quality assurance in the development of food products.

4. To better understand how food company managers gain knowledge about the process for
developing food products.

5. Todevelop skillsin analyzing ill-defined opportunities and devel oping strategi es to resolve them.

6. Todevelop the competencies of effective communication and negotiation skills when working
within groups/teams.

7. Todevelop the ability to be a self-regulated learner who can engage in both constructive and
critical self- and peer-assessment.

8. Toenhancethe ability to use contemporary communications and information technology. To
enhance oral and written communications skills.

Use of Case Studies

Wilson (1996) defines a constructivist learning environment as: "a place where learners may work
together and support each other as they use a variety of tools and information resources in their guided
pursuit of learning goals and problem-solving activities' (p.5). He emphasizes learning environments as
opposed to 'instructional’ environments in order to promote "a more flexible idea of learning”, one which
emphasizes "meaningful, authentic activities that help the learner to construct understandings and develop
skills relevant to problem solving” (p.3).

Case studies have the capacity to engage students in the thinking process. Case-based reasoning is
a cyclic and integrated process of solving a problem, learning from this experience, and solving new
problems. The roots of case-based reasoning can be found in the works of Roger Schank on dynamic
memory and the central role that areminding of earlier situations (episodes, cases) and situation patterns
(scripts, MOPs) has in problem solving and learning (Schank, 82). Each section of the case takes the
student into new areas of cognitive exploration. Presenting the cases on the web as opposed to a written
format provides the students with opportunities to explore and select particular information. Information
that is presented without any direct and interactive activity will often pass right through their head without
any processing or application. They are not likely to change the way they view a particular situation as a
result of merely hearing the information. Due to the nature of most web pages, students minds will race
past topics in rapid succession with little time or opportunity to think, reflect or develop meaning. Their
cognitive skills are only apparent on a scattered layer of thinking. They are forced to adopt a surface
approach to their learning. Students are typically in a survival mode to read, memorize and reiterate the
information in some sort of examination process.

Some of the problems of student understanding and learning can be enhanced through the use of
aternative teaching approaches. This paper discusses amodel used to promote critical thinking on the web
using case studies. Asidefrom the basicissue of facilitating effectivelearning, thereisaneedto developin
students a method for problem-solving that will be useful in "real world" examples.

Inter active Aspects

Interactivity in the course invites the students to participate and become part of what is going on
with the industry and the people influencing it. The cases were written for this class with the goals of
instruction in mind. Each case had its own particular items that provided twists in the development
process. Some gave the students very difficult decision points that required outside sources to gain more
insights on the subjects. Students worked both individually, and, in groups to share ideas and solve the
problems. Experts in the field were brought in through face-to-face presentations or over PictureTel
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sessions. Email and phone callswere al so used to give the students access to probe and investigate some of
the key pointsin the case as well asquestionsrelated to their projects. Caseswere shared with adiscussion
from both the instructor and student view.

Stimulating L ear ning

A great deal is known about factors that affect learning and in particular factors that facilitate a deep
approach to learning. There are some specific methods that can be used to motivate students. Case studies
provide the opportunity for critical thinking since they only provide part of the information needed to
complete the exercises. Students will:

formulate questions that relate to the current case

construct knowledge while they are engaged in problem solving

build on and diffuse what they aready know

have the opportunity to discuss, explain, write and reflect on the new knowledge
experience some control over what, when and how they are learning

have an opportunity to consider new possibilities

receive feedback regarding their learning

Learnersactively take knowledge, connect it to previously assimilated knowledge and makeit theirs by
constructing their own interpretation. Students will read a case with their own experiences and a cognitive
structure based on those experiences. These structures can bevalid, invalid or incomplete. Thelearner will
reformulate his/her existing structures only if new information or experiences are connected to knowledge
aready in memory. The learner must actively construct new information onto existing mental framework
for meaningful learning and problem solving to occur.

Selection of the Tools
Select appropriate online technol ogies such as video and audio conferencing, computer-mediated

conferencing, Internet access, bulletin boards and news groups, and e-mail to support teaching and learning
strategies. A short discussion of each tool and reasons to use them will follow.

TOOL BENEFIT

Video and audio conferencing Provides visual and audio cues

Computer-mediated conferencing Initiate discussions

Internet access A wealth of resources

Bulletin boards and news groups Othersinterested in similar discussions

E-mail Direct contact with teachers, students, and speakers

Tools to promote higher-order thinking should be used in this constructivist process. Itisnot only
essential to place the students in arich environment full of new technologies, but to provide ameans and
reason for using thetools. PictureTel was selected as a video conferencing method since both universities
had accesstoit. It was used at least once aweek in order to share speakers and provide access for group
communication. Courselnfo was used as a course management system with advanced architecture that
allowed for Web-based integration and administrative systems. This provided the framework for
communication with the students and amongst the students. Students used the online system to have
discussions and share information with other team members. Faculty used the system to post assignments
and information.

Evaluation of Student Performance

Students were eval uated and the course grade assigned based on the following:
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Individual Performance Team Performance
Final Examination 15% Progress Report: 15%
Oral
Peer Evaluation of 20% Final Report: 20%
Collaboration on Team Written
Participation 15% Final Report: Oral 15%
TOTAL 50% TOTAL 50%

The Final Examination (15%) is a description of the product devel opment process for a specific food
product opportunity. Peer Evaluation of Collaboration on Team (20%) is accomplished by asking students
to rate their team members on eight different parameters and then to offer an overall weight by assigning
the portion of a$10,000 bonus to be distributed to each team member. This evaluation will be done twice
during the semester and at the end of the semester.

The Progress Report (15%) is ateam-based oral presentation simulating the product development
team’s presentation of its plans to the firm’s upper management for a ‘go-no go’ decision. The Fina
Report (35%) istheir team’ s presentation of the food product innovation to retail buyers.

Aspects of the Partially Collabor ative Cour se

The class in this partially collaborative course was taught at St. Joseph's University. It consisted
of a combination of lecture, presentations, discussion and exercises. Guest presentations from food
industry professionals were provided. The major emphasis of the course was on the new product planning
process and to that end, each student was assigned to a student team. Each team took on the identity of a
food processing company and was challenged to identify a new product opportunity, conceive a new
product, and develop a launch program to support introduction of this new product to the supermarket
trade. Both a written paper and a formal oral presentation were required of each student team. The fina
presentations were made to a group of retail category managers. Thefinal presentationswere held during
the scheduled time for the final exam.

Course Objectives

To develop skills necessary to be a contributing member of ateam.

To enhance oral and written communications skills.

To develop skillsin analyzing ill-defined problems and devel oping strategies to resolve them.

To better understand how food company managers gain knowledge about the process for developing

food products.

To comprehend the fundamental principles, generalizations and theories of product devel opment.

6. To understand the specific skills, competencies and points of view needed by product development
professionals.

7. To appreciate the interdependencies of finance, formulation, marketing, packaging, production and

quality assurance in the development of food products.

pPONE

Class Format

The class format consists of acombination of lecture, presentations, discussion and exercises. The
instructor will endeavor to provide guest presentations from food industry professional son at |east acouple
of occasions.

Assignmentsand Grading Policy

195




This courseis primarily ateam-based course. Each student had one mgjor individual task —a midterm
examination. The bulk of the grade was determined by the quality and compl eteness of the work on the
semester project. The grade was determined as follows:

Midterm examination...........ccccoceevvveene e ... 40%

Individual grade on NPD project ................ 50%
The project grade will be divided into two components, the preliminary
presentation to the management committee (1/3) and the final
presentation (1/3) and comprehensive team paper (1/3.)

Contadina case (specid project)............... 10%*

*1f you opt NOT to participatein the Contadina special project, you will

need to complete a short research paper on atopic assigned by the instructor.

Note: Theindividual grade for team assignments will be the team grade multiplied by an index
number which reflects the quantity and quality of your contribution to the team effort.

The project consists of several parts, including a (1) company review and assessment, (2) category
assessment, (3) concept development and screening, (4) product development and testing and (5)
introductory marketing program and launch plan. Classtime will be used to discuss more specifics about
the project and details on the midterm and the project. The paper is due at the time of the final
presentation.

Aspects of the Traditional Course

The third course was taught in a more traditional mode. There were lectures, tests and a project.
This class also participated in some of the PictureTel sessions with theindustry speakers.

Course Objectives

1. Tocomprehend and apply the fundamental principles, generalizations and theories of product
development.

2. Tounderstand and apply the skills, competencies and viewpoints needed by product development
professionals.

3. To appreciate the interdependencies of R& D, manufacturing, finance, marketing and salesin the

development of successful food products.

To develop skillsin analyzing and taking advantage of ill-defined opportunities.

To understand the risks and rewards associated with new food products.

To enhance personal skills: team work; oral presentation; written presentation; selling.

ook

Grade Componentsand Weights

Semester Project: Written: 40%

Oral: 20%
Special Semester Project: 10%
Class Participation: 15%
Midterm Examination: 15%

Semester Project

The course has three major emphases: developing a new food product; selling the concept to top
management; selling the product to the retail supermarket trade. Each student was assigned to ateam. Each
team will select and assume the identity of afood manufacturing company and will: identify a new product
opportunity; conceive anew product; and devel op alaunch program to introduce the new product to
consumers in coordination with the supermarket distribution channel.
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Each team submitted awritten paper of 20 pages or less, excluding appendices, detailing its new
product development and launch programs. The paper was due on December 6. An in-process draft was
due on November 21.

Each team prepared a sell-in presentation to be made to a panel of grocery category managersin
December, exact date and place to be determined.

The Study

This study is primarily looking at the differences in learning using different teaching methods. The
evaluation of the students was essential to measure those differences. There was a pre-test and a post-test
to assist in analysis. Many methods were i mplemented that will be discussed.

Conventional Teaching

There aretypical elementsfound in conventional teaching practices. The curriculum content is usually
fixed and presented in linear and sequential ways. A path of learning is established and sequentially used
for the course. Mastery of existing knowledge and concepts is sought before students are led to the next
set. Typical activities involve learning tasks that are segmented and fragmented to make them more easily
achieved. These can include reading and lectures relevant to each particular subject. The activitiestend to
lack any real life context and are usually presented in abstract forms bearing little relevance to settings
beyond the classroom. In most cases, the teacher plays the role of the expert delivering knowledge to the
learners. Learners act in passive modes working individually to complete the set tasks. Assessment of
learning is done through pencil and paper tests measuring competency in the various elements of the
curriculum.

Learners have frequently been found to be incapable of applying and transferring the learning to
practical settings. Learning has been found to be temporary and short-lived.

Active Learning and Teaching M ethods

For some time now, educational researchers, classroom teachers and curriculum developers have
been exploring ways to increase the effectiveness of teaching programs and in particular, classroom
learning. The learning theories have always suggested that what is needed is more active involvement of
the learners in the learning process. Theories of learning have been developed which explain the way in
which learning is achieved through knowledge construction. The integral role of communication between
learners has been explored and the value of collaboration and co-construction of knowledge developed. At
the same time, curriculum developments have moved from descriptions of the content to be learned to
environments where outcomes of learning have been made discrete. The role of assessment has been
recognized and given a more fundamental place in the learning process. The sum of these developments
suggests a changed direction for educationa planning.

Changed Rolesfor Learners

The first thing often observed about learners in an active learning environment is the degree of
self-regulation and self-determination. Students are expected to search for meaning throughout the course
through resources provided. Formal structures are removed and students are free to make their own
connections and pathways. Some of these include:

Freedom of Information

Information is provided in an open setting such as the web, speakers, case studies and the course
faculty. A book isalso used in this setting to provide examples and more detailed explanations. Much of
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the information that was gathered by the students came from prior experience, discussions, web pages,
speakers, interactions with the faculty and cross-institutional dialog.

Active Learners

Students are encouraged to collaborate and work together. The environment is usually one of a shared
learning space with learners attentive and receptive to others in the class. Students are asked to solve
problems and ask questions. They are expected to work with the other students in their group to
accomplish tasks.

"Redl -life" Activities

Activities in class encourage and support such strategies as problem-based learning, case-based
learning and presentations from those in the industry. The concept of a classroom as a place of learning is
expanded as the classroom loses it boundaries. Each case study was written with the specific goals of the
course in mind. It was important to provide examples of the various stages in the food product
development cycle so that the students could make application toward their final project.

Changed Rolesfor the Teachers

Teachers in active learning environments differ in terms of their roles and responsibilities. The
differences appear in how they interact with their learners and how they manage and implement their
learning settings. Some of these roles include:

The Coach

Their role is that of a guide or a coach. They provide the learners with access to a variety of
independent learning experiences. There are minimum timesthat thereisaneed for lecturing or other forms
of teacher-directednessin these settings. The most active person in the environment isthe learner and often
the teacher is a spectator of learning shouting advice from the sidelines.

Instructional/Learning Designer

The teacher will play avita role in designing the learning activities and developing creative ways to
involve the students. Instead of only considering what is being taught, the teacher has to be thinking of
how it is taught and what the possible outcomes will be.

Assessment

The move to an outcomes-oriented approach carries with it changes to assessment strategies. These
strategies reflect how the learning is to be used. Some of these approaches include teamwork strategies,
case study analysis, projects, presentations, and summary papers.

Summary

Thethree courses will be used to make comparisonsin the teaching methods to find differencesin
outcomesfor the students. Each course contains components of constructivism in the approach to teaching
especialy regarding the use of case studies. The magjor differences are the methods of learning and the
involvement of the students in the learning process. Students will be surveyed at the end with another
concept map and mini test to compare the results from the beginning of the class to the end. The
knowledge presented was similar, but the methods used were extremely different. Some of the questions
to be answered regard the depth and application of the concepts that are obtained.
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COMPUTER-BASED TOOLSTO SUPPORT CURRICULUM DEVELOPERS

Nienke Nieveen
University of Twente, The Netherlands
Kent Gustafson
The University of Georgia

Since the start of the early 90's, an increasing number of people are interested in supporting the
complex tasks of the curriculum development process with computer-based tools. ‘Curriculum
development’ refers to an intentional process or activity directed at (re) designing, developing and
implementing curricular interventions in schools, colleges, or corporate education. The term ‘curricular
intervention’ serves as a common denominator for curricular products, programs, materials (varying from
teacher and student/trainee materials), procedures, scenarios, processes, and the like. A key issue and major
challenge in curriculum development is how curricular interventions should be developed in order to
achieve a satisfying balance between the ideals of a curriculum change and their realization in practice.
This paper provides background information on the roots of computer-based tools for curriculum
developers, provides an overview of those tools currently available in the USA and abroad (especialy
Australiaand The Netherlands) and describes probabl e future trends.

1. Roots of Computer-Based Toolsfor Curriculum Developers

Many designers make use of tools or job aids providing design support in their daily work. A job
aid is a collection of several kinds of conceptual or procedural information (for instance: glossaries of
terms, guidelines, decision tables, checklists) that supports work. Over the years, many of these job aids
have been combined into handbooks for instructional designers. According to Rossett and Gautier-Downes
(1991), job aids may have major advantages for their users, such as:

they are available at the moment individuals feel aneed for them;

they increase the chance that an individual has up-to-date information to perform atask,
especialy in case of avery complex and infrequently performed activities,

they prompt individuals through difficult processes and decisions.

Computer-based technologies have not only influenced the domain of job aids. They have aso
impacted other types of external support, such as communication and training. Today's computer and
networking facilities can even integrate these types of performance support. Instead of separately providing
different ways of support to individuas, an electronic performance support system (EPSS) provides
integrated information, advice and learning opportunities to improve user performance (Gery, 1991;
Raybould, 1995). EPSSs are given many names, such as performance support tools (Carr, 1992),
(integrated) performance support systems (Geber, 1991), embedded performance support systems
(McGraw, 1995). But regardless of the terminology used, they al refer to a computer-based systemwhich
provides integrated support in the format of any or al of the following: job aids (including conceptual and
procedural information and advice), communication aids and learning opportunities to improve user
performance.

With the increase of the number of computers used at work, agrowing number of computer-based
tools for designers and developers in education and training have been developed at various places around
the world. More efficient development processes, more effective learning programs and increasingly
competent designers are al potential benefits that make these tools attractive to many designers and their
managers. In addition to these assumed advantages, some criticism may also be found in literature. Firstly,
the potential supportive role of these tools should be carefully judged. For instance, as the consultation of
an EPSS is usudly largely sdlf-directed, certain capacities of the individuals who use the EPSS are
required: they need to know what they do not know; value a high degree of control and be able to evaluate

200



the quality of the information, to name just a few characteristics. Not every individual possesses these
cognitive aswell as affective characteristics. Moreover, Clark (1992) suggests that in many dynamic work
environments, individuals do not have the time to look for information in the job aids or learn from the
CBT component of an EPSS. Developers of EPSSs and organizations who consider using these tools
should take these potential problems into account.

2. Overview of Available Tools

In order to get an overview we examined the following available tools. GAIDA, QIPP EPSS,
PLATO, MediaPlant, SSmQuest, CASCADE-SEA, TeleTOP DST, Mercator, IDXelerator, AGD and GTE.
In box 1 each tool is briefly introduced. For more information please refer to the references of each tool.

GAIDA: Guided Approach to Instructional Design Advising (GAIDA) offers on-line elaborated
guidance for the application of Gagné s nine events of instruction (e.g. Gagné, Briggs & Wager, 1992) to
the design of interactive courseware and other instructional materials. GAIDA was devel oped for novice
instructional developers at the Air Force Research Laboratory (Gettman, McNelly & Muraida, 1999).

QIPP EPSS: Thistool supports the application of a new devel opment methodology (called
Quality Information Products Process) for designing technical documentation at NCR. The system specifies
phases and work activities of the instructional design process and provides job aids for each activity.
Technical writers and instructional designers of NCR belong to its main target group (Jury & Reeves,
1999).

Plato Cour sewar e Development Environment: Plato is an authoring tool to support the design
and development of courseware including tutorials, simulations and constructivist learning environments.
The systems can be used by norn-programmersto author instructional activities by customizing objectsthat
are copied from alibrary and assembled into completed multimedia components. For each phase of the
process there are job aids accessible to all members of the design team (Preese & Foshay, 1999).

MediaPlant: Thisis adevelopment environment that facilitates the production of complex cross
platform learning environments. The development program is used to construct and test the learning
environment, which isthen distributed with the runtime program (Wright, Harper & Hedberg, 1999).

SimQuest: This is an authoring environment for creating learning environments that combines
simulations with instructional support that helps learners in the process of discovery learning. An author
(teacher) creates a learning environment by adapting building blocks selected from a library. The author
gets support from an ontline help system, awizard and an advice tool (de Jong, Limbach, Gellevij, Kuyper,
Pieters & van Joolingen, 1999).

CASCADE-SEA: CASCADE-SEA (Computer Assisted Curriculum Analysis, Design and
Evaluation for Science Education in Africa) aimsto support curriculum devel opment within the context of
secondary level science and mathematics education in sub-Saharan Africa. One of its componentsiscalled
“lesson builder”. This component has been designed to help teachers make paper-based exemplary lesson
materials. Based on input of the user, Lesson Builder’ s prompt the program to generate adraft (McKenney,
1999).

TeleTOP DST: The TeleTOP Decision Support Tool is a WWW-based environment that helps
instructors become aware of technical possibilitiesfor their courses and hel ps them to see how these could
be integrated in an educationally useful way (Collis & de Boer, 1999).

Mer cator: This system supports the design, production and delivery of course materials. On the
one hand it helps to design and produce the material, and on the other hand it helps students to select
specific materials and supportsthe actual delivery inaprinted and/or electronic mode (Vacke, Kirschner &
Bos; 1999).

| DXelerator: Thisauthoring system automatically generatestheinstructional interactionsrequired
for the student to acquire a specific kind of knowledge or skill. The system has an author view (that
supports the author) and a student view for delivery of the instruction (Merrill & Thompson, 1999).
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AGD: Atelier de Génie Didactique provides a pedagogical design assistant to content experts in
companies and university teachers in preparing lessons for distance learning settings (Paquette, Aubin &
Crevier, 1994; Spector; 1999).

GTE: The Generic Tutoring Environment isfocused on providing support for designing intelligent
tutoring systems. The primary task of such systemsisto integrate instructional knowledgein the systemin
away that allows the system to adapt to learners just as expert teachers do (van Marcke, 1998; Spector,
1999).

Box 1. Brief description of computer-based tools to support curriculum developers

From the short overview in box 1 it becomes clear that available computer-based support toolsfor
developersin thefield of training and education can be classified in many ways. To analyze thetoolsin
more detail we used aframework with the following set of attributes:

A. Type of output:
Curriculum level (few lessons, product, course, collection of courses)
Characteristics of results (target group, form, extensiveness)

B. Purpose and evidence of benefits:

Purpose (transfer of knowledge and skills, improved task performance, organizational
learning

Evidence of claimed benefits (validity, practicality, effectiveness)
C. Type of development process supported and any underlying theory:
Paradigm for engaging in education and training benefit (instrumental, communicative,
pragmatic, artistic)
Elements of systematic approach (analysis, design, development, implementation,
evaluation)
Underlying teaching/learning theory (behaviorism, cognitivism, constructivism)
D. Task support:
Types of support (communication aids, job aids, training aids)
Adaptability of support (outside thetool, inside the tool, inside networked tool, closed)
E. Intended user group:

Expertise of user group (professional designer (1SD), subject matter expert, teacher,
learner)

Scope of intended user group (various organizations, specific organization)
Computer experience (low, high)

The framework was used to examine the tools for developers mentioned in box 1 (see Table 1).
The framework should be judged solely on its utility as a schemafor examining and sel ecting from among
tools and is not intended to be a scientifically valid taxonomy. Moreover, it should be noted that the
analysis is based on limited information provided by the developers of the tools and is not based on
personal experience with most of the tools. For an individual who wants to select a tool based on the
information in the framework, technical issues such as needed operating system, software; and hardware
would be critical to consider aswell. The sameistrue for other i ssues such astime needed to learn thetool;
time needed until auser startsto be productive with the tool; the costs of atool; and its general availability.
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GAIDA QIPP PLATO M ediaPlant SimQuest CASCADE-SEA
Curriculum level Product Product Product Product Product Course and lesson
Characteristics - Learner-based |- Learner-based |- Learner-based |- Learner-based |- Learner-based |- Learner-based
of results - Site-specific - Site-specific - Generic - Ste-specific/ - Site-specific/ Teacher-based
- Paper-based/ - Paper-based - Computer- Generic Generic - Ste-gpecific
Compuiter- based and Web- - Computer-based |- Computer- - Paper-based
based based based
Purpose of tool - Better transfer |- Better transfer |- Performance - Performance - Better transfer |- Better transfer
- Performance - Performance improvement improvement - Performance - Performance
improvement improvement - Organizationa improvement improvement
learning - Organizationa
learning
Evidence Results available Results available Results available 1A 1A A
Development Instrumental Pragmatic Pragmatic Pragmatic Pragmatic Pragmatic
paradigm
Elements of - Dedign - Andyss - Andyss - Design - Design - Andyss
systematic - Dedign - Dedgn - Development - Development - Design
approach - Development - Development - Development
- Implementation |- Evauation - Implementation
- Evduation - Evauation
Teaching/learning Behaviorigtic Cognitividic Cognitividic Congtructivigtic Cognitividic Cognitividic
theory
Types of - Jobad: toolbox |- Jobad: - Job ad: toolbox, |- Job ads do-it- - Jobads do-it- |- Jobad:
support toolbox, do-it- do-it-yourself yoursdlf kit yoursdlf kit toolbox,  do-it-
yoursdlf kit kit yoursdf kit
- Communication
ads
Adaptability of Closed Inside networked | Inside networked | Inside tool Inside tool Inside toal
support tool tool
Type of user - SMFE's - Designers - Teamwith - Designers - SMFE's - Teachers
group range of roles - Learners - Teachers
Scope Various Oneorganization | Various Various Various Various
organizations organizaions organizations organizations organizaions
Computer experience | Low Medium High Medium Medium Low

Table 1 continues
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DST M er cator IDXelerator AGD GTE
Curriculum level Course Course Product Course Course
Characteristics - Learner-based, |- Learner-based |- Learner-based |- Learner-based, |- Learner/based
of results Teacher-based |- Ste-specific - Ste-gpecific Teacher-based |- Ste-gpecific
- Site-gpexific - Paper- - Computer- - Site-specific - Computer-based
- WWW-based /Computer-/ based - Computer-based
Web-based
Purpose of tool - Performance - Performance - Performance - Better transfer |- Performance
improvement improvement improvement - Performance improvement
improvement
Evidence Results avallable Reaults available A 1A N/A
Development Pragmatic Instrumental Instrumental Pragmatic Instrumental
paradigm
Elements of - Dedign - Design - Development - Andyss - Andyss
systematic - Development - Design - Dedign
approach - Development
Teaching/learning Cognitividic Cognitividic Behaviorigtic Cognitive Cognitividic
theory
Types of Job aid: automatic | Job ad: do-it- Job aids: Job aids: toolbox Job ad: toolbox,
support washing machine | yoursdf kit automatic automatic washing
washing machine machine
Adaptability of Closed Inside tool Closed Closed Closed
support
Type of user - Designers - Designers - SME's - SME's - Teachers
group - Teachers
Scope Specific Various Various Various Various
organizaion organizaions organizaions organizaions organizations
Computer experience Low Medium Medium Medium Medium

Note:

Table 1. Conceptual framework

IIA = Insufficient Information Available
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Here we provide a brief interpretation of the analysis.

A. Type of Output

In general, the use of most of the tools results in instructional products or courses that are
computer-based and have learners as their main target group. Although it might be argued that many, if not
al, of the tools could be used for creating many different forms of instruction, they do appear to lend
themselves best to one or only afew forms of output. None of the systems seem to focus primarily on the
development of interrelated collections of courses. Only afew of them may lead to paper-based materials
(GAIDA, CASCADE-SEA and Mercator), and/or web-based materials (PLATO, DST, and Mercator) and
only threetools support the development of teacher-based materials (CASCADE-SEA, DST, and AGD).

B. Purpose of the Tool

Generally speaking, all tools are designed with the expectation of improving the performance of
developers of training and education. In describing the tools, some authors anticipate that their tool will
lead to a better transfer of knowledge and skills to the actual task performance because it makes the
rationale of the tool (and thus that of the design process) explicit (cf. QIPP, SimQuest, CASCADE-SEA,
and AGD). Others expect that the use of their tool will lead to organizational learning, since the tool
invites users to make newly acquired information available to their whole organization (PLATO and
CASCADE-SEA). However, it should be noted that most of these claims appear to remain assumptions,
since few data are avail able that demonstrate the actual benefits of these tools.

C. Type of Process Supported and Underlying Theory

Many tools that were analyzed make extensive use of a prototyping approach, which refersto a
pragmatic paradigm. Thisis, with the exception of GAIDA, Mercator, IDX€elerator and GTE: these tools
seem to be based on a paradigm that follows a more linear completion of the instructional design process.

When looking closer at the underlying elements of the systematic approach to development of
education and training it appears that two tools (QIPP and CASCADE-SEA) intend to support the designer
during the entire process (from analysis through evaluation). All other tools support specific elements of
the process, of which design and development get the most attention. When reviewing the tools with
respect to the underlying teaching/learning theory, it appears that most tools are based (to various degrees)
on a cognitivistic theory. Two tools seem to be based on a more behavioristic theory (GAIDA and
IDXelerator) and one starts from constructivism (MediaPlant).

D. Task Support

All tools contain job aids to support users in their development activities. The metaphor of a
toolbox and a do-it-yourself kit fits most tools. None of the systems that were analyzed have the ability to
automate the entire instructional design process. In all cases, considerable human skills are needed to make
effectiveinstructional products and courses. It is noteworthy that none of the tools seem to include explicit
learning facilities for designers who express a need for learning a specific design task. For novice
designers, with the possible exception of GAIDA, the tools seem to count on an informal learning process
of learning-by-doing or some form of external assistance.

E. Intended User Group

Generally speaking, it appears the designers of all tools started creating the tools with a specific
organization in mind. In an overall view, the tools are intended for one or two of the following user groups:
professional designers, subject matter experts, teachers and/or learners. This means that the support tools
need to contain (parts of ) team members' expertise that would have been needed in times when the tool was
not available.

3. Trendsin Computer Supported Curriculum Development
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In looking ahead, there are severa trends that will impact the form and substance of future
computer-based tools for devel oping education and training.

Supporting a Constructivist Perspective on L earning

The increased influence of the constructivist perspective on learning is impacting the design of
computer-based support tools. From this perspective, learning requires active construction rather than
acquisition of knowledge by the learner. Asaconsegquence, the teacher will increasingly become adesigner
of learning environments that support the construction of knowledge of the learners. Also, teachers or
trainersincreasingly fulfil design rolesin the context of innovative projects, in which they participate, often
emphasizing their own professional development.

Increasing Array of Tools

Thefirst tools were amost all created to support only one or afew tasks related to the curriculum
design process. Although there are now some tools that support many different tasks, none are compl etely
adequate for all tasks on different types of projects. What we now see is expansion in several directions:
there is an increase in the number of tools that attempt to integrate multiple tasks, however, at the same
time the number of single purpose tools for highly specialized situations is also increasing. Continuing
advances in computers, digital processing, and communication technology will all add to the demand for a
complementary set of devel opment tools and support new features related to future design efforts.

Supporting Teamwork

Team efforts are increasingly critical to large scale, complex projects, especially those that will
result in technology-based instruction such as multimedia or web-based course. As a consegquence,
computer-based support tools may be extended with communication tools that facilitate collaboration. In
addition, anticipation of how the curriculum intervention will be implemented is of growing significance
during the design process.

Supporting Networks of Designers

As individual designers gain knowledge and skill in using the tools they can more readily share
this knowledge with other members of the design community to prevent these insights and skills from
being lost to others or not be otherwise leveraged in the organization. Based on today’s database and
networking technologies, effective computer-based infrastructures may be developed which makes
knowledge sharing and knowledge management more possible.

For al of these reasons, we believe the future of computer-based support toolsisvery bright. The
emergence and expansion of tool creation and use that we have witnessed over thelast ten yearswill palein
comparison to what will happen during the next decade. We have no doubt that future tools will be as
different from current ones as current desktop computers are from their predecessors of ten years ago.
Continuing advances in computers, digital processing, and communication technology will both add to the
demand for a complementary set of devel opment tools and support new features we can only dream about
today.
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| NFLUENCES OF CONCEPT M APPING AND LEARNING STYLESON LEARNING

Ellen Taricani
Penn Sate University

The effect of concept mapping with different levels of knowledge to assist those with different learning
styles will be discussed. This paper will discuss the methods used to compare these influences and the
differencesin particular learning processes.

Concept mapping

Concept mapping is atechnique for visually representing the structure of information, concepts
and the relationships between them. They can be compared to road maps that help us find direction in the
midst of humerous signs, roads, and other distractions. Substantial changes in the complexity of the
knowledge structures take students beyond rote learning toward meaningful learning. Students using
concept maps increase their domain knowledge (Ruiz-Primo & Shavelson, 1996) toward applications and
assessments.

Concept maps are useful tools that help students learn about how they structure knowledge while
supporting the process of knowledge construction or metaknowledge. In this way, concept maps help
students learn how to learn commonly referred to as metalearning. A concept map requires the learner to
function at al four levels of Merrill's (1983) content dimensions: fact, concept, procedure, and principle.
Each of these dimensions identifies three performance levels. remember, use, and find. "Remember"
causes the students to search their memory in order to reproduce or recognize a previously stored item.
"Use" will require the student to apply some abstraction to a specific case. Use meansto use ageneral rule
to process specificinformation. Finally, "find" isthe performance level that the student beginsto derive or
invent a new abstraction.

The concept map becomes an external representation presenting internal processes of information
in structured graphs (Jonassen, Beissner & Y acci, 1993). It becomes arepresentation of the application of
the dimensions of conceptual processes at different content levels. The nodes and links represent
relationships between the concepts and demonstrate the depth of processing knowledge. Conceptua
understanding can be described as the richness of interconnections and relationships made between
concepts and the structure that organizes those concepts (Novak & Gowin, 1984).

Concept maps have been used successfully to promote learning. How do studentsinternalize and
organize readings, assignments and notes to prepare a concept map as a study tool for atest that evaluates
different levels of learning? How do they process new facts, concepts, etc., to complete assignments and
take tests? Can a concept map be a significant factor in facilitating different levels of learning? Will
different learning styles affect the strategies used in creating a concept map and the follow-through when
given atest on the subjects?

Learning Styles/ Cognitive Styles

Attempts to describe patterns of information processing have led to the development of several
theoriesin the field of educational psychology (Noring, 1993), but most commonly these approaches have
been divided into two broad classes of learning styles (also called cognitive styles, see Kearsley, 1994),
known as field dependent and field independent. Field dependent learners, the most prevalent, need to see
each segment of instruction in relation to the preceding instruction and the overall aims of the course. Field
independent learners, on the other hand, are apt to find their own structure in which to place the instruction
and other, extraneous applications for the instruction. Whereas field dependent students learn best the
material presented within its social context, field independent learners prefer a more clinical, analytical
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presentation of material, and learn social material more as an intentiona task than a natural
response. In place of the external goals and reinforcements desired by the field dependent learner, thefield

independent student values knowledge for its own sake, and often has a personal set of goals and rewards
to strivefor.

Differencesin cognitive styles do not indicate differencesin learning ability or memory (Witkin,
Moore, Goodenough, and Cox, 1977). Cognitive styles indicate the preferences that an individual has for
perceiving and processing information, rot the ability to learn the material. Thus, students with equal
learning abilities but different cognitive styles may experience different levels of success in the same
environment.

Meaningful Learning

The idea behind concept maps was derived from Ausubel's theory of meaningful versus rote
learning. Meaningful learning occurs when students intentionally attempt to integrate new knowledge with
existing knowledge. A learner who attempts to integrate knowledge will most likely have a more extensive
network of knowledge and therefore more retrieval paths. His subsumption theory involves reorganization
of existing cognitive structures not development of new structures. A primary process in learning is
subsumption in which new material is related to relevant ideas in the existing cognitive structure on a
substantive, norrverbatim basis. Cognitive structures represent the residue of all learning experiences;
forgetting occurs because certain details get integrated and lose their individual identity.

Rote learning occurs because a student simply memorizes information with no attempt or
motivation to relate that information to prior knowledge. Therefore, the rote learner will have a less
extensive network than the meaningful learner and less retrieval paths between knowledge concepts.
Concept maps are one way to foster and measure meaningful learning in the classroom as instructional,
student learning, and assessment techniques.

Instructionally, concept maps foster meaningful learning by teaching the connections among
course concepts. As a student learning tool, concepts maps promote meaningful learning by encouraging
the students to generate their own connections between concepts. In terms of assessment, concept maps
evaluate if and how meaningful learning isoccurring.

According to Ausubd's (1963) Meaningful Learning Theory, we build meaning every time we
establish substantive rather than arbitrary relationships between the study material and existing knowledge.
When students encounter new material they approach it from a series of concepts and representations
acquired from previous experiences. These experiences are used as instruments of interpretation that
partialy determine what information the students will absorb, how they will organize the information, what
types of relationshipsthey will establish among the pieces of information, what problem-solving techniques
they will use, and so on.

This explains why the concepts do not represent the same for the teacher as for the student—the
concepts have neither the same relevancy nor the same explanatory power. Ausubel argues that when
discipline istaught, it fundamentally transmits this conceptual structure to the students.

The appropriation of complex structures of knowledge implies an understanding of them, and that
understanding cannot be reached only by routine procedures. The acquisition and retention of a body of
knowledge impliesthe assimilation of abody of conceptual meanings—the product of meaningful learning.

In Ausubel's words, concepts are acquired by progressive differentiation—that is, those concepts
that are ordered in a hierarchy that progresses from the most general to the most specific idea. New
information is assimilated into existing conceptual hierarchies in the cognitive structure. These
modifications are not merely juxtapositions of concepts, because the final meaning of a structure is not
equivalent to the sum of the parts—it forms a new structure.
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In the psychological structure, a related process of integrative reconciliation occurs that allows
knowledge to relate to the discipline and modify preconceptions or misconceptions, thus reducing
fragmentation and making possible areflective and critical attitude.

The existing structure of knowledge influences the capacity to interpret reality and to take part in
it. It creates aframework that will open or shut depending on the individual's capacity to understand. This
capacity to approach and solve problems depends on the density of meanings in the existing structure of
knowledge. There will be dominant areas in which the effect from an experience is quite broad and for
which the structure of meanings is exceptionally powerful, and there will be others in which precisely the
opposite happens.

From this perspective, attending to the potential of the study material to devel op thought skillsimplies
two things. First, the knowledge must be organized with the discipline and its methodology following a
hierarchical relation schemethat is part of the most general and most inclusiveconcepts of the material and
advances toward the most particular. This descending cyclical sequencing allows us to put relief in
different relationships that maintain the concepts among themselves. Effective linkage results in
subsumption; that is, new knowledge is meaningfully joined with other knowledge in the student's
cognitive structure. Second, it must facilitate the assimilation of concepts (the progressive differentiation
and the integrative reconciliation) through:

the initial presentation of general ideas that provide one conceptual framework for subsequent
knowledge

using specific examplesin real contextsthat illustrate the concepts and their relationshipsin sucha
way that they acquire meaning and fegling

the combination and the sequence of positive and negative examples that facilitate the conceptual
differentiation

representation of the knowledge in graphical systems, such as the concept maps, that help better
understand the relationships among the ideas and the procedures

Progressive dfferentiation is presenting the most general and inclusive ideas first, followed by
increasing detail. Integrative reconciliation is pointing out similarities and differences between old and new
learning. Cognitive strategies are skills that may aid the learner in an internal process of attending,
selective perceiving, coding for long term storage, retrieval and problem solving.

Concept mapping is atechnique for visually representing the structure of information—concepts and
the relationships between them—and can therefore aid the student in the process of meaningful learning.
Concept mapping is also designed to encourage the mapper to make his or her own connections among
knowledge concepts. The more meaningful connections a person can show in the map, the better s/he will
understand the material. The process of mapping a map and the final product are dependent on prior
knowledge, context, and constructed understanding.

In constructivism, active and meaningful learning is encouraged as an educational philosophy.

Learning is a structuring process where knowledge is derived from experiences. Ausubel argued that
learning new materials depends greatly on the existing cognitive structure or what the person already
knows. New information will be more easily learned if it is explained and also related to relevant ideasin
the student's cognitive structure. Meaningful learning occurs when new information is linked to prior
information in the learner's own cognitive structure. New information is more meaningful if itisrelated to
existing knowledge.
The basis for this active learning role can best be described in Ausubel’s (1963) theory of cognitive
learning. Ausubel’s principles of nonarbitrary assimilation of knowledge through concept differentiation
and concept integration have become the fundamental principles for meaningful learning theory
(Wandersee, 1990). Meaningful learning theory is based on these principles:

1) knowledge is stored hierarchically in idiosyncratic cognitive structures,
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2) prior knowledge influences new learning, athough misconceptions are acquired early and are
resistant to

change;

3) humans construct new concepts and propositions through meaningful learning;

4) meaningful learning is at one end of alearning continuum with rote learning at the other

Component Display Theory

Component Display Theory (CDT) classifies learning along two dimensions. content (facts,
concepts, procedures, and principles) and performance (remembering, using, and generalities). Thetheory
specifies four primary presentation forms: rules (expository presentation of a generality), examples
(expository presentation of instances), recall (inquisitory generality) and practice (inquisitory instance).
Secondary presentation formsinclude: prerequisites, objectives, hel ps, mnemonics, and feedback. Merrill
(1983) explains the assumptions about cognition that underly CDT. While acknowledging a number of
different types of memory, Merrill claimsthat associative and algorithmic memory structuresaredirectly
rel ated to the performance components of Remember and Use/Find respectively. Associativememoryisa
hierarchial network structure; algorithmic memory consists of schema or rules. The distinction between
Use and Find performancesin algorithmic memory isthe use of existing schemato processinput versus
creating a new schema through reorganization of existing rules.

Component Display Theory is concerned with teaching individual concepts or principles,
classifies objectives on two dimensions, and formats instruction to provide learner control. Component
Display Theory is composed of three parts (Merrill, 1983):

A performance/content matrix that includes the desired level of student
performance (Remember Instance, Remember Generality, Use, and Find) and
the type of content (Fact, Concept, Procedure, and Principle)

Four primary presentation forms. Expository (Rule, Example) and Inquisitory
(Recall, Practice)

A set of prescriptionsrelating thelevel of performance and type of content to the
presentation forms

Instruction will be more effectiveif all three primary performance forms—remember, use, and find—
are present for the different types of content or information types. Primary forms can be presented by
either an explanatory or inquisitory learning strategy. The sequence of primary formsis not critical
provided they are all present. A concept map can be used to provide examples of the concepts as the
learner elaborates on that particular concept.

Principlesof CDT

1. Instruction will bemore effectiveif all three primary performanceforms (remember, use, generality) are
present.

2. Primary forms can be presented by either an explanatory or inquisitory learning strategy

3. The sequence of primary formsisnot critical provided they area | present.

4. Students should be given control over the number of instances or practice items they receive.

Using concept mapping provides a form of both remember and use. Students are asked to apply
what they are learning as they draw the map. The generality is applied in the testing process. They are
given control over their instances as they create their individual maps. Knowledge objects can be linked
via component relationships: an entity can be a part of another entity, an activity can be a step of another
activity, or aprocess can be an event of another process. The learner acquires knowledge of discriminating
properties and is able to sort instances with respect to these discriminating properties. CDT identifies
strategy prescriptions for different kinds of learning outcomes. Components of instruction provides away
to more precisely analyze subject matter content and more precisely design instructional strategies to
present this material. A significant aspect of the CDT framework is learner control. This idea enables

212



learnersto select their own instructional strategiesintermsof content and presentation components. Inthis
sense, instruction designed according to CDT provides ahigh degree of individualization since students can
adapt learning to meet their own preferences and styles.

Two types of knowledge are part of the levels of learning that Merrill describes. Concepts are
categories of experience bounded by a definition and given in aname. They are groups or classes of things
that have something in common. Concepts are arbitrary groupings that are invented by people. Thisis
displayed by key terms, items, processes, and categorizing items. An important consideration for learning
concept classification is prior knowledge. Robert Gagné (1985) has shown that the skill of applying a
concept always has some "prerequisite” skills, skillsthat must be mastered beforeit is possibleto learn any
given classification skill. A principle is a relationship among factors. It is composed of two or more
concepts having an ordered relationship to each other (Gagne, 1971). Students display this knowledge by
applying the principle. Some examples are: control, predict, infer cause, explain, troubleshoot, vary the
task based on new conditions. There are two phases to learning a principle at the application level. The
learner needsto comprehend the principle. Thisisreferred to asthe acquisition phase. After itisacquired,
the learner needsto learn to generalize it to new situations, which is called the application phase.

The instructional sequence to be used is based upon performance levels designed by Merrill. His
model suggests that the instructional sequence should include application and examples of each order of
learning: remember, use and find. Thisinvolves establishing an instructional strategy for each phase. |
will add another tool, feedback, to the sequence to improve learning.

Order Instructional sequence

1. remember Provide the learner with examples that lead to an
expectation of successful accomplishment of the
skill

2. use Give learners the responsibility to practice and use
the new skill in a supportive learning environment

3. find New examples will be added to the concept maps

4. feedback Provide feedback through expert mapsto learnerson
how to improve their concept maps based on
instruction on concepts and principles

This Study

In this study students were asked to create concept mapping and some were given feedback and
instruction to assist in their knowledge integration. Effects of different treatments were established with
the students to compare the differences with feedback and extra training on knowledge application. After
reviewing the literature and i ssues raised, the researcher has concluded that t he use of concept mapping can
assist studentsin separating information and organization of it for recall. Concept mapping does assist in
learning and developing skills for meaningful learning. However, does learning concept mapping with
instruction on concepts and principles with feedback result in more learning for field dependent learners?
Does a field independent learner do better without feedback on concept mapping and instruction on
concepts and principles since they tend to favor less structure? The purpose of thisstudy isto determineif
more |earning takes place when using concept mapping with instruction on concepts and principles, with or
without feedback. In addition, the purpose of the study is to determine if field dependent learners tend to
do better with structure, framed by instruction on concepts and principles, than field independent learners.

Summary

Concept mapping is tool that can be used for facilitating learning and assessing meaningful
learning. It helpsin gaining better and more comprehensive understanding of learning information. This
study will attempt to determine if using concept maps will have a significant effect on both concept-type
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and principle-type learning. Concept maps serveto clarify links between new and old knowledge giving an
opportunity for thelearner to externalize the links through test taking. In conclusion, this study will 1ook at
what can be done to help students create more effective concept maps using treatments such asinstruction

on concept mapping and instruction on concepts and principles, with or without feedback, to assist themin
better learning techniques.
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Abstract

Virtual resources centers have been considered a pedagogical tool since the increasing
development of electronic means allowed the storage of huge amounts of information and
their easy retrieval. Bearing in mind the need for enhancing the appearance of those centers, a
discipline of "Management of Resources Centers' was included in a specialized diploma
course run at the University of Minho (Portugal) for in-service primary teachers. As afinal
work for that course, one of us (A. Silva) developed avirtual resources center about Ponte de
Lima, which can be easily accessed through the Web site meanwhile created —
(http://www.pontedelima.com). The center has not merely educational purposes; it also hasin
mind simple local information useful for tourism or even to get native people, living outside,
in touch with their motherland. We describe the way the site was conceived and how its main
areas developed; additionally, we present some statements of users, looking for understanding
of how they benefited from thistool now at their service.

Introduction

Since the mid-sixties Portugal has adopted deliberately an educational policy where
instructional technology played a significant role. Although at this time the country was ruled by the
retrograde dictatorship of the Prime Minister Oliveira Sal azar’, some si gns of openness regarding the
education could be noticed, specially concerning the principle of extending the education opportunities.

Portugal is a mountainous country, particularly in the Northern part. There are hundreds of
very small villages that stand sparse in the valleys and even in the mountains. At this time, the road
network was a very bad one. One of the wiser decisions of Oliveira Salazar was to build small
elementary schools (grades 1-4) throughout the country, even in the smallest places. However, while
thefirst four years of schooling were assured, the subsequent yearswere not, because of the distanceto
a mgjor center and the extreme poverty of the people living in distant villages, who could not pay
additional housing expenses. This was the main reason why most students did not take further courses
at the secondary schools.

In 1965 the Government decided to set up the IMAVE (Instituto de Meios Audio-Visuais de
Ensino — Ingtitute of Audio-Visual Means for Teaching) and also the Telescola (TV school). The
Telescola started running courses by television to provide studentsin rural schoolstwo moreyears (5-
6) of schooling, that is to say, extending from four to six the number of school years. The design of
Telescola, as well asitsimplementation, was avery good one. Besides the short |essons by television
in each school an elementary teacher acted as a monitor, adding some direct teaching to the televised
one. Asissaid in an OECD evaluative report, showing high regard for the Portuguese innovation,

[i]t was altogether unexpected that out of Portugal should have emerged the
only well established examplein Europe of an integrated learning system, in
which television played a centra instructional role, covering the full

curriculum at ‘first-cycle secondary’ level, and dealing with tens of
thousands of children (OECD, 1977, p. 2).

® Oliveira Salazar was the Prime Minister of Portugal between 1928 and 1968, and ruled the country as adictator.
His successor, Marcelo Caetano (1968-1974), though more moderate, followed the main lines of Salazar’s policy
and was overthrown by the 25™ April 1974 Revolution (the Revolution of Carnations).



The Telescola certainly was the most evident exploit in instructional technology in Portugal.
At its peak tens of thousand students followed yearly its courses. Still today theTel escola continuesto
serve some villages where it is difficult to implement post-elementary schools. Of course Portugal is
not today asit wasin the 1960’ s. On the one hand, most small villages lost young population and today
thereareno children to go to school: some hundreds of primary schools closed. On the other hand, road
conditions improved agreat deal, and the isolation was broken for amajority of places.

However, it is still difficult to teachers living in small villages to cope with the lack of
information and pedagogical materialsthey need in their everyday life. Teachers recurrently complain
about their situation; they want and they deserve to have much more support. Several strategies have
been thought of to minimize the poor conditions teachers face in the rural world. Once more
technology seems to be the best way to reach such agoal: the Internet may help those teachers, due to
the establishment of virtual resources centers.

What theLiterature Says

Resource centersare not anovelty: evenintheolder schools, some educational materialswere
kept, having in mind their re-utilization by teachers and students to improve the learning process. In the
beginning, however, schooal libraries stood as the main documentation centers. As the audio-visual
materials developed, school libraries became true school media centers, keeping together books and
other script materials with films, slides, audio and videocassettes.

In 1972, the American Association of School Librarians (AASL) acknowledged the shifting
times, deciding to change the name of the AASL journal, School Libraries, to School Media Quarterly.
In argjoicing article, “A title for the times’, Srygley reports us that “[flor more than twenty years
AASL has given strong leadership in defining the school library as a media center, learning resources
center, or instructional materials center” (1972, p. 16). Therefore, we can assume that almost thirty
years ago the label “resource center” came to the everyday life of schools.

The development of computer technology determined that even the professionals
who were reluctant to admit a“library” keeping materials other than books and journals, should change
their minds. In 1983, Koskiala summed up the new librarian point of view: “Nonprint is beginning to
be given serious consideration in some accredited programs” (1983, p. 309).

The role of media specialists is going to change, and fast: in an examination of the
impact of the new information age on education, Considine told us the sincere statement of one
administrator, saying that “media specialists were an endangered species, threatened with extinction
because they were neither visible nor viable” (1985, p. 182). He added: “For media specidlists to
survive such a threat, they must change not only their role but the perception many teachers and
administrators have of that role” (1985, p. 182). Later, Schiffman (1987) wrote about the “window of
opportunity” open to the school library media centers, entering in the online environment, to change
public education.

Other authors (e.g., Craver, 1986; Dede, 1985; Ely, Blair, Lichvar, Tyksinski, & Martinez,
1996) drew readers’ attention to the effects of the computer explosion, affecting schoolsand libraries
(or media centers). It is notorious that these fifteen years (1985-2000) brought more changes to
technology than those that occurred in the past 85 years!

All this means that the conditions to move forward were created. If powerful networking is
available, if the storage and retrieval of information becomes easy for anyone, if communicating
instantaneously with any part of the world is possible, then, why not have virtual resource centers?

In the 1980s the challenge of new information technologies (NIT) stimulated many
contributionsthat made clear that the future of libraries (or |earning centers) depended on the way these
i nstitutions were able to deal with those technologies. A new concept of literacy isimplicit: besides
reading and writing, the knowledge of using the computer is indispensable (Breivik, 1985; Horton,
1983; Hubbard, 1987).

However, it is only in the 1990s that the idea of a “virtual library” (and “virtual resource
center”) solidifies. Books and journal articles were published throughout the decade clarifying
concepts, discussing principles and proposing models (Butler, 1991; Butterworth, 1992; Kurzweil,
1993; Rooks, 1993; Saunders, 1993; Blake, 1994). M ost were cautious, announcing the potential of the
new format but lowering the expectancy levels. Some of them decided to act as futurologists and we do
not know whether they were right or wrong.
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The Situation in Portugal

Thefirst great impact of NIT into the Portuguese school system dates from the mid-eighties,
when the Ministry of Education launched a specific program called Ml NERVA™. The objectives were
“to develop teaching about computers and learning with computers, with adequate teacher training”
(OECD, 1986, p. 22). It had a modest start, considering the budget and the number of schoolsinvolved
(about 50 secondary schools), but its developments were much more promising. When the project
ended, in 1992, 1,172 schools of different levels of education had participated in MINERVA, more
than 50,000 teachers had attended in-service training and more than 100,000 students had attended
classes or workshops regularly (Ehrmann, Somekh, Withers & Grandbastien, 1994).

In addition, the teachers who were participants as monitors kept from the project agreat élan,
and most of them completed university degreesin thefield and continue, in their schools or elsewhere,
to disseminate what they have learned.

The University of Minho had been one of the centers where MINERV A had grown up.
Among the teaching staff from the education field but also from the computer science field there
existed astrong feeling about the need for devel oping continuously the pedagogical approachestoNIT
use. Therefore, nobody was surprised when, in thelate ei ghties and the beginning of the nineties, the
University of Minho set up several post-graduate courses on educational technology, first at master
level, then as specialization for elementary teachers.

At thistime, elementary teacherswere certified after athreeyear course (correspondingtoa
bachelor’ sdegree). The post-graduate course consisted of two yearsof study (thirty fivecredits). The
studentswho performed well inafinal exam, which consisted of the defense of a mini-dissertation, got
thedegreeof “licenciado”, adegreethat ispopular in Europe but doesnot exist inthe United States.

Those courses were restructured in 1997, and since then the NIT course (now denominated
“Information Management and Educational Communication”) offers a discipline of "Management of
Resource Centers'. This discipline aims to provide students with the appropriate knowledge and skills
to deal with school media centers. Asthe proponent of theinclusion of the disciplinein the curriculum,
one of us (C. Freitas) assumed its teaching. His background situation analysis can be synthesized as
follows.

In Portugal, elementary schools (the students enrolled in the course were elementary teachers,
asit has aready been said) are very diversein their formats: afew are big ones, mainly inimportant
towns, as Lisbon or Oporto, afew are very tiny, as happensin rural regions (some schools have just
two or three students!), and most of them are middle sized. By and large, first because of the
immigration (mainly in the 1960s and 1970s), then because of the decreasing rate of birthsin the
country, astrong diminution of studentsin schools became areality. Because of that situation, new
legidation was enforced regarding schools administration. Small schools were invited to reorganize
themselves to find partnerships, building groups of schools (“ agrupamentos’), that is, schoolsjoined
under the same administration in spite their physical distance, which normally is not a substantial one.

Each school hasits own equipment and educational materials; most schools have small
libraries. The new administration logic challenges the way equipment, and learning resources, have to
be used. It is not surprising that the ideato join up the different schools made very clear the need for a
new way to make more effective the existing resources: therefore, little by little, some resource centers
have been created.

It was decided to introduce in the discipline some discussion about the role the Internet plays
in the dissemination of information and the emergence of true virtual resource centers. One of us (A.
Silva), even before the course he was taking, was developing aweb site about his mother land, the
beautiful and hi storical Ponte de Lima'™", atown about 30 kilometers distant from Braga. He decided to
make some arrangements to transform his site into a virtual resource center to serve educational
purposes, although it aims also to reach tourists and other people interested in the historical town.

1% MINERVA stands for M eios | Nforméticos no Ensino: Racionalizaco, V alorizago, Actudizagio (M eans of
I Nformatics in Education: Rationalization, Valorisation, A ctualization).

! ponte de Lima means “The River Lima Bridge”. The town still hasavery extensive Roman bridge, whichisone
of the most beautiful in the country.
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TheVirtual Resources Center of PontedeLima

A. Silva, in hisfinal report (1999), evoked Negroponte. Negroponte several times drew our
attention to the effect Internet could play in disseminating information (v.g., 1995, 2000). The
development of hisidea comes first from the passion for computers and the I nternet.

The WWW allows teachers and students to create their own resources and learning
environments. However, much more important than the act of creation itself isthe potential of such
documents to become available to many other people— mainly other teachers and students— but
virtually to any human being who uses the Internet. The information generated through the Internet is
always accessible, sometimes much more easy to retrievethan in alibrary, as happens on consulting an
encyclopediaor adictionary on line or downloading pictures and texts.

Asit was said, Ponte de Limais an old town (population: c. 2500). It isthe chief-town of the
“concelho” (the Portuguese word that standsfor county, although the dimensions of most “ concelhos’
are undersized in comparison to the U.S. counties). The “concelho” has 51 “freguesias’ (Portuguese
word meaning asmall village), with atotal of 44,000 inhabitants (Figure 1). Almost al “freguesias’
have an elementary school and some of them have two; the number of elementary schoolsis61. Ponte
de Limaand three other villages possess post-elementary and secondary schools. Ponte de Limaalso
has agricultural schools, one at the secondary level and other belonging to the polytechnic network
(higher education). Thereis at Ponte de Limaa private extension of a University, the Fernando
Pessod” University.

Walenga

e

Barcekos b ;

Barcelos
Braga

Figure 1 —Map of the“ concelho” de Ponte de Lima

The number of students enrolled (1998-1999 data) is approximately 8,000; the number of
teachersis567. The dispersion of elementary schoolsisolatesteachersintheir schools. Sometimes,
they have difficulty in find the materials they need for their classes. Although each school has a
minimum of resources, it isimpossible to provide each school with everything it needs. A virtual
resource center could help those teachers and their students very much.

Since 1998, following a deliberation from the national government, all Portuguese schools
have been equipped with the latest generation of computers and on RDIS line. The first schools to be
equipped were the secondary ones; all the elementary schoolswill have computers by the end of 2001.
This does not mean that many elementary schools do not have computers today; many local authorities

*? Fernando Pessoa was the most representative Portuguese poet from the century XX.
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anticipated the government deliberation and supplied some of the schools under their jurisdiction with
machines.

This case, the concretization of avirtual resources center to assist those schools made sense.
The design of the center, however, also contemplated other kind of concerns A. Silvahad in mind: asa
local native, he could not forget his fellow-citizens working abroad or people interested in learning
more about Ponte de Lima. Consequently the design of the Web site reflected the several publics
expected to visit it: teachers, students, emigrants, and tourists.

The visit to the Center shows seven basic themes:

- Access,

- History,

- Villages,

- Folklore,

- Nature,

- Utilities, and

- Pictures.

They are accessed through a navigation bar (Figure 2).

Acessos Histaria IFregucsias  Folclore Natureza Utilidades Imagens  Navegue

Figure 2 — Navigation bar

Each theme is divided into sub-themes. The theme History, for example, has the following
sub-divisions:

- Theoriginsof PontedeLima,

- Theriver “Lethes’ myth;

- Characterization of theriver;

- Thebi-weekly market;

- The“FeirasNovas’ (Portuguese words. New markets);

- The"Vacadas Cordas’ (Portuguese words:. the cow of ropes)ls;

- Monuments.

Every one of these sub-themes has plentiful documents, written texts, pictures, and songs.
Obviously they have links to other themes, according to the logic of the construction.

We can find in this center such varied items as regional recipes, acomplete statistical picture
of all “freguesias’ or the timetable for buses and how to call a cab. The quality of the imagesis very
good, and some images picture dramatic events of the town’slife (Figure 3).

With these documents, teachers can easily pick out those most relevant to their lessons. The
site has the address http://www.pontedelima.com, or just http://pontedelima.com.

However, as some schools did not have Internet access, 200 CD are going to be distributed to
all schools of the county, making possible the utilization of the Center by teachers without Internet.
Bearing in mind the interest of potential tourists, there are envisaged English and French versions of
the site. The problem, for the moment, is finding the appropriae financial support.

As a fina requirement for the award of the diploma, the jury who appreciated this work
congratulated the author. The Center has been constantly improved since then. It began as dependent
on alarge site; today it is emancipated, a“ dot cont’ site.

On the other hand, the feedback coming from schools and teachers is very stimulating. One
teacher who acted as monitor in aworkshop, told us:

The fact that we now have the site www.pontedelima.comwas avery important event to
PontedeLima... itisavery pertinent tool, actually very useful for teachers and students ... it
opens new perspectives, because it allows the utilization in the classroom, the teacher having
all information needed about Ponte de Lima . . . [Personally], during a workshop about
“Introduction to the Internet”, | found this site was one of the most used, due to the format,

13 1tis akind of bull-fight; a cow, not a bull, runs through the crowd secured by some ropes.
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structure and variety of effects the Author was ableto putinit. It isagood example of quality .

Figure 3 — A flood —theriver Lima reaches the town’s houses.

A member of the teaching staff of the Fernando Pessoa University sent a short message:

Congratulations on the Virtual Resources Center of Ponte de Lima. Thank you for the
significant help you gave us for building our prospectus for foreign students.

From another point of view, A. Silvareceived several e-mailsfrom abroad: the United States
(Massachusetts), Canada, United Kingdom, France, Italy, Brazil, and Spain, among others. The Internet
isdoing itsjob, linking people in the world. One of those messages came from Poitiers, France:

| am aFrench student (from a Portuguese family) ... and | am preparing a comparative
study of Portuguese traditional tales and traditional tales from the region where | live, Poitou-

Charentes ... Would you tell meif there are anthologies of tales from Ponte de Lima and its
environment? ...

Therefore, the virtual resource center isworking even outside the region where it was created.

Conclusion

It seems clear that virtual resource centers have a place in our school system, even though
“real” resource centers exist. Consulting encyclopedias, dictionaries and databases around the world,
visiting museums and exploring endless opportunitiesis something that can do much morefor children
than simple books and traditional lessons.

This experience, which we are trying to monitor better next year, when there will be
computersin all classrooms, challenges teachers and students: we thi nk that the time has cometo jump
from the timid use of new technologies as auxiliary of the teaching-learning process to the creation of
stimulating, imaginative and supportive technological environments for both teachers and learners.
Virtual resource centers could be one of the toolsto work out such a challenge.
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REsSEARCH CONSTRUCTSIN DISTANCE EDUCATION: INTERACTION
ONLINE

David Winograd
Sate University of New York College at Potsdam

I nteraction has been given number of meaningsin the context of distancelearning. Computer
based training, which may require nothing morethan clicking on abutton, hasbeen called interactive,
as hasinstructional video and systemsthat allow voting or polling. It clarifies mattersif the word
interaction weretaken to only refer to situationswhere ahuman response referred to aprevioushuman
response (Mason, ). Thisisconsistent with Daniel and Marquis' (1983) definition of interaction: “ The
student isin two-way contact with another person(s) insuch asway asto elicit fromthemreactionsand
responseswhich are specific to their own reactionsand responses” (p. 32), and Simpson and Galbo’s
(1986) definition:

Behavior in which individuals and groups act upon each other. The essential characteristicis
reciprocity in actions and responses in an infinite variety of relationships: verbal and nonverbal. .
.Interactionisseen asacontinually emerging process, ascommunicationinits most inclusive sense.

(p. 38)

Mainand Riise (1995) conducted research to design ataxonomy of interaction that took into
account dimensions such asamount, timeliness, method, and quality of interaction. Mason contended
that interactionincreases motivation, speed of assimilation of information, and length of retention of
subject matter (Mason, ). When students expressed what they had |earned from a personal context and
had offered differing pointsof view, critical thinking skillswere devel oped aslearning became deeper.

It has been widely held that interaction is critical to learning and an essential part of the
academic process (American Distance Education Consortium, 1999; Berge, 1996; Hassenplug &
Harnish, 1998; Kearsley, 1990; Parker, 1999; Phipps & Merisotis, 2000; Shale & Garrison, 1990b).
Summers(1991) reasoned that without i nteraction teaching wasreduced to “ passing on knowledge asif
it were dogmatic truth” (p. 14). Thistransferal model of learning eliminated any evaluation of the
information transferred (Shale & Garrison, 1990a). Parker (1999) proposed that itisnot sufficient for
instructionto betransmitted linearly frominstructor to student without interaction. “Today’ sdistance
education courses must authorize studentsto question their ideas and beliefs, thereby, encouraging
provocative and interactive construction of personal knowledge” (p. 13). Peters(1999) concurred by
stating, “ If wetake distance education seriously and understand it to be somethingmorethanthemere
distribution of reading materials, we must provide sufficient opportunities for dialogues” (p. 13).
Noble (1999) emphasized that along with alow student-teacher ratio, the one unquesti onable mark of
quality education is that there be significant interaction between two parties. Remmers (1995)
maintained that without interaction there can be no education. The concept of “no interaction, no
education” was used as an online global debate topic using alistserv at the University of Alberta,
designed in New Mexico to be used as a pre-conferencefor the 1995 I nternational Council on Distance
Education in Birmingham England, summarized at George Washington University and Penn State
demonstrating the potential of world-wide distance learning. This project produced an interaction
analysismodel for examining social construction of knowledge in computer conferences.

Y earsbefore CM C, Dewey (1938) made an el oquent case for theimportance of interactionin
education:

Thereis, | think, no point in the philosophy of progressive education which is sounder than its
emphasison theimportance of the participation of thelearner in theformation of the purposeswhich
direct hisactivitiesinthelearning process, just asthereisno defect in traditional educationgreater than
the failure to secure the active co-operation of the pupil in construction of the purposesinvolvedinhis
studying. (p. 67)

Moore (1989) defined threetypes of interaction found in distance learning: learner-content
interaction, learner-instructor interaction, and |earner-learner interaction. Moore considered |earner-
content interaction to be the defining characteristic of education because without content thereisno
education. Thisbasic form of interaction can be one way. A student can interact with abook by
reading it or with avideotape by watching it. Currently, learner-content interaction can be seenin
computer-assisted instructional programs (CAl) where a student interacts with the contents of an
instructional CD-ROM or program, which requires no intervention from an instructor.

Moore (1989) considered | earner-instructor interaction to be highly desirable. Theinstructor
motivates and stimulates the learner to enhance student interest and desire to learn. The instructor
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organizesinformation that isthen presented or demonstrated to the students. Theteacher monitorsand
evaluatesthestudents mastery of theinstruction, providing feedback and assistance. Depending upon
themethod of delivery, the student interactswith the teacher either with agreat degree of frequency
such asispossibleintwo-way video or computer-conferencing, or with alow degree of frequency in
the context of atext-based correspondence course. Thisform of instructionisanindividua dialogue
between the student and theinstructor without the benefit of aclassof peers. Taking partinthisform
of instruction requires agreat deal of autonomy on the part of the learner.

L earner-learner interaction takes place between | earners either with or without the benefit of
aninstructor. Moore (1989) proposed that thisform of interaction could be used to teach interaction
itself but noted that the usesfor it would vary depending on the situation, ages, experiences, and levels
of autonomy of thelearners. Moore contended that |earner-learner interaction would challenge future
thinking and practice.

Hillman, Willis, and Gunawardena (1994) proposed afourth type of distance learning
interaction: learner-interface. Thistypetook the specifictechnologiesusedfor distancelearninginto
account adding another dimension. They proposed that the presence of interaction wasabasic need for
learning to occur and reinforced the importance of |earner-learner interaction when they stated,
“Regardlessof content, however, instructors should take caretoinvolvethelearner in actively using
the technol ogy to communicate with other learners” (p. 38).

In the years since the four types of distance learning interactions were noted, research has
been conducted exploring these modes of interaction. Powersand Mitchell (1997) in astudy of an
onlinecourse observed that studentswere ableto devel op rapport and provide support for each other.
The instructor-learner relationship changed to reflect the i nstructor becoming less of a dispenser of
knowledge asacommunity of learnersdeveloped. Similarly, Anderson and Garrison (1998) noted a
shift inthe balance of power when interactive online componentswere employed, and that a“learning
community realized through | earner-learner interaction need not, nor should not be absent fromthe
distance education experience” (pp. 102-103).

Harasim and Y ung (1993) in discussing asurvey of 176 teachersand |earners on the Internet
reported differencesfound in CM C when compared with face-to-faceinstruction. They discoveredthat
when onlinelearner-learner groupinteractionsgreatly increased the ensuing discussions became more
detailed and deeper. It was additionally found that personal communications between and among
learnersincreased. Bruner (1971) added that much learning takes placein asocial context through a
mutual construction of understanding. Ahern (1995) in studying computer conferences observed that
learner-learner interaction enhanced learning but also created “an important social environment
wherein students engagetheir peerswith talk that informs, explains, persuades, or even entertains. By
providing the opportunity for authentic peer interaction, each student will develop an awareness of
authorship” (p. 134). Duringayear - long faculty seminar on distancelearning held at the University
of lllinais, it was concluded that “an online course taught well creates agreat deal of interaction
between the professor and his or her students. There must be agreat deal of interaction between the
students themsel ves, especially in wholly online courses for placebound students” (University of
[llinois Faculty Seminar, 1999, p. 31). However, Johnson, Aragon, Shalik, and Palma Rivas (1999)
argued against including interaction in online courses. They proposed that online communication
lacked astrong social dimension. Theresultsof their study of student satisfactioninonlineand face-
to-face courses warned that, “ until the technologies for online instruction better simulate real time
interaction, program devel opers need to avoid coursesthat require frequent socialization between the
students and the instructor” (p. 21).

Interaction just doesn’t happen. Accordingto Kearsley (1990) extensiveresearchinssted that
“interactivity must be planned or itisunlikely to occur (or be meaningful). Theideathat interaction
must be explicitly designed in distance education seems adifficult concept for many instructorsto
accept or understand” (p. 8). Anderson and Garrison (1995) concluded,

Merely acquiring and using the technol ogy, without regard to the devel opment of opportunitiesfor
regular and sustained i nteracti on between and among usersand learners, provided no guaranteethat a
critical community of learnerswould result. If critical thinkingisadesired |earning outcome, then
learning activities that capitalize on the interactive potential of the medium must be planned and
developed. (p. 42)
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This paper proposesthe use of specific coaching strategiesto facilitate students' use of expert-
like problem-solving strategies while analyzing and solving instructional design case studies. Findings
from an exploratory study, designed to examine changesin students' problem-solving skills as they
analyzed case studies, suggested that students could show expert characteristics at times, under some
circumstances, but did not perform like experts on aregular basis. Thirty-seven students at two
midwestern universities analyzed six to ten case studies as part of their course assignments. Both
quantitative and qualitative data were collected; students written case analyses (initial
conceptualizations and recommended sol utions) served as the primary data source. Comparisons were
made both within and across-students, aswell as acrosstime, to examine patterns and changesin
students' problem-solving approaches. Findings suggested that primary influences on the incidence of
expert performance seemed more external than internal and might be more aptly characterized as
"coached expertise." Specific suggestions are included for coaching the development of students
problem-solving skills within a case-based course.

Professional educators face a daunting challenge— preparing students to solve the kind of
complex, ambiguous problems that they will encounter as practicing professionals. Unfortunately, we
aren’t always successful in meeting this challenge. For example, in a study by Dahlgren and Pramling
(1985), physicians noted the need to reorganize what they learned in medical school from afocus on
content areas to afocus on common clinical problems. In addition, engineers and business
administrators noted that the theories they learned in school wereoften too simplisticto helpin solving
real -life problems. Julian, Larsen, and Kinzie (1999) lamented that “ novice (instructional) designers
frequently enter the workforce with an understanding of the ID process but without the knowledge base
that can help them solve instructional design problems and develop solutions’ (p. 2).

Increasingly, professional educators have turned to the use of casesin an effort to help
students learn to approach problem situations in the same ways that practicing professionals do. Case-
based instruction presents students with are-creation of a complex situation (a case) and asks them to
analyze and solve the problems through reflection and discussion (Allen, Otto, & Hoffman, in press).
In case-based instruction the learning focus shifts from the explicit knowledge and skills that form the
traditional academic curriculum to the development of active knowledge — what Whitehead called
“wisdom” (1929). Active knowledge goes beyond simply recalling information to the ability to usethat
information to select relevant issues and solveidentified problems. For example, studentsin law school
will read a case study and participate in a dialogue designed to elicit the key issues and legal principles
in the case. More than simply recalling information, the students are asked to analyze the situation as a
practicing lawyer would (Williams, 1992). Similar methods have been used in both business and
medical education for nearly 100 years (Albanese & Mitchell, 1993; Christensen, 1987).

Case-based instruction offers a number of advantages for professional education. Cases are
thought to be more effective than didactic teaching methods because they (1) more accurately represent
the complexity and ambiguity of real-life problems, (2) provide aframework for making explicit the
problem-solving processes of both novice (student) and expert (instructor), and (3) provide ameansfor
hel ping students develop the kind of problem-solving strategiesthat practicing professionals use. More
specifically, case-based instruction can help students learn to:

Focusonthebig picture. Expert problem:-solverstypically represent aproblem in terms of
an appropriate underlying principle while novices tend to represent the problem in terms of surface
features (Bruer, 1993). In case-based instruction, knowledge is embedded within complex and ill-
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structured problems. As aresult, students have an opportunity to practice “spotting” the underlying
issues and principlesin authentic, relevant problems.

Work forward from what they know. Experts often build on what they know, generating
hypotheses and looking for information to test those hypotheses (Johnson, 1988). In contrast, novices
tend to focus on what they don’t know, looking for information to fill in the gaps. A case study, by
necessity, presents an abbreviated view of a problem situation. Students are forced to do the best they
can with theinformation that is available. Thus, they learn to frame problems in ways that will move
them forward toward a solution.

Simultaneously consider multiple factors. Experts are likely to consider the web of
relationships and interactions that exist in the problem situation, while novices generally consider one
factor at atime (Perez & Emery, 1995). Cases allow students to experiencethe“ complex and dynamic
forces’” (Rowland, 1992) that operate within the kind of complex problems that professionals
commonly encounter. Although individual students may initially focus on a single factor when
analyzing a case, case discussionstend to bring all of these factors to the table. This, then, facilitates
consideration of all factorsin an interdependent manner.

Generate tentative solutions. Both experts and novices generate solution ideas early in the
problem-solving process. However, experts are more likely to modify or eliminate those solutions as
additional information becomes available (LeMaistre, 1998). Case studiestend to involve more than
one key player, each representing a unique perspective. With practice, students can begin to understand
that each player has alegitimate voice. Students are encouraged to modify their initial solutions as
information accumul ates and different perspectives are heard, including the student’ s own perspective.

Consider potential consequences and implications. Experts think through their
recommendations more thoroughly than novices, considering how those recommendations might be
implemented and what implications they might have (Rowland, 1992). As a part of the case discussion,
students are asked to consider the consequences of their recommended solutions and to select the one
with the greatest benefits and smallest risk. Students and instructors are encouraged to evaluate each
other’ srecommendations and to challenge decisions based on their assessment of the consequences for
all case players.

Case-based instruction seems to be a natural fit with professional education in the field of
instructional design. Like other professions, instructional design is a problem-solving enterprisein
which practicing professi onals combine creativity with technical skills to solve complex, ambiguous
problems. Also like other professions, instructional design educators are looking to bridge the gap
between education and practice (Quinn, 1994; Rowland, Parra, & Basnet, 1995) using a variety of
methods, including case-based instruction (Ertmer & Quinn, 1999). According to Julian et al. (1999),
case studies can help instructional design students (1) draw connections between their emerging
knowledge of instructional design and the complex demands of practice, (2) reflect on relevant theory
and methods as they explore a greater number of design issuesin abroader array of contexts, and (3)
broaden their knowledge base asthey collaborate with colleaguesto identify effective design solutions.

In order to take advantage of the perceived strengths of case-based instruction, the authors
developed an instructional design course in which the use of cases comprised the primary instructional
method. Our original purpose was research. We planned to examine changesin students’ problem-
solving skills during a course in which case-based instruction was used. However, after several
different offerings of the course, we found that we had learned more about our use of cases than about
changesin students’ problem-solving skills. That is, the changesin our application of case-based
instruction appeared more substantial than changesin students' problem-solving approaches.
Furthermore, as we continued to modify and refine our case discussion strategi es, we began to identify
techniques that seemed better able than others to facilitate more “ expert-like” responses among the
students. Thus, we began to consider ways in which we might more purposefully “coach” our students
as they developed their problem-solving skills.

The purpose of this paper, then, isto describe our evolving use of case-based instruction
within an instructional design course. Recognizing that few guidelines exist for how to coach the
development of students’ problem-solving skills using case-based instruction, this paper offersan
initial set of recommendations, based on data gathered during three semesters of instruction (five
different courses). Thefirst section of the paper describes the context in which case-based instruction
was situated, including the courses and the use of cases. The second section offers a set of guidelines
for using cases as an instructional method in the education of instructional designers. Specifically, we
present guidelines intended to help students use and develop the kind of problem-solving strategies
commonly used by experts.
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Context

In the spring of 1998, the first two authors co-taught an advanced instructional design course
at alarge midwestern university. One faculty member was serving in avisiting position while on
sabbatical leave from another institution. The following two spring semesters (1999 and 2000), both
instructors taught similarly structured courses at their respective universities. During the spring 2000
semester, the two courses shared a course Web site that allowed students to participate in shared
electronic discussions.

Participants (n=37) were enrolled in advanced graduate (n=25), introductory graduate (n=7),
or advanced undergraduate courses (n=5) in instructional design. All but one student volunteered to
participate in the study. Two undergraduate students were dropped from the study due to incomplete
data sets. Course assignments and procedures were the same for participants and non-partici pants.

Graduate students were enrolled in either an advanced instructional design course within an
educational technology program or an introductory course within a human resource development
program. Studentsin the advanced course had taken O - 7 previousinstructional design courses.
Although an introductory instructional design course was listed as a prerequisite, three students were
admitted without the introductory course, having gained sufficient foundational knowledge from
previous work experiences. Graduate students ranged in age from 24 - 51 years, with an average age of
35 years. Undergraduate students were enrolled in the second instructional design course withina
human resource development program. Undergraduate students ranged in age from 21 - 24 years, with
an average age of 23 years.

Studentsin all three courses had avariety of background experiencesincluding retail sales,
office work, classroom teaching (junior high, high school, community college, university), nursing,
course development, engineering at alocal manuf acturing plant, and training (formal, informal, one-
on-one settings). In general, undergraduate students had less course work and fewer relevant job
experiences than the graduates.

Procedures

Studentsin each course analyzed six to ten instructional desgn cases as part of their course
assignments. Case studies were drawn from Ertmer and Quinn (1999) and were used in conjunction
with other activities (guest speakers, student presentations, project assignments, required readings)
throughout the semester. There were no assigned textbooks in the advanced graduate course, although
additional readings were frequently recommended or required. The introductory graduate course
included an instructional design book by Smith & Ragan (1999) and the undergraduate course used a
text by Kemp, Morrison, and Ross (1996).

Studentsin each course al so completed: (1) an opertended questionnaire describing previous
experiences with instructional design and with cases, and (2) a self-assessment survey indicating levels
of competency from 1 (weak) to 5 (strong) on sixteen instructional design skills. The self-assessment
survey was based on the sixteen instructional design competencies outlined by the International Board
of Standardsfor Training, Performance, and Instruction (IBSTPI, 1984). Students rated their current
level of knowledge and skill onitems such as. assess the relevant characteristics of |earners/trainees
(#3), develop performance measures (#7), evaluate instruction/training (#11), and promote the use of
instructional design (#16). At theend of the semester, the self-assessment surveyswerereadministered
to al participants.

Students participated in case discussions both in class and on-line. On-line discussions were
facilitated viaalistserv (spring 1999) or a Web-based bulletin board (spring 2000) and typically
preceded the in-class discussions. While the listserv discussions extended dialog among the advanced
ID students only, the Web-board discussions included students enrolled in both introductory and
advanced courses at the two universities. Various techniques were used to initiate and facilitate the
discussions including debate, role-play, and structured discussion. Regardless of technique, each
discussion revolved around one or two basic tasks: (1) analyzing the problems and issues in the case
and (2) recommending solutions for identified problems and issues.

Quialitative analysis methods were used to examine changes in students' case responses.
Responsesinitially were coded using the five expert problem-solving characteristics (see pages 4-5),
but modified to fit emerging themes and patterns. For example, initial codes were used to characterize
students' conceptualizations of the case (reporting vs. interpreting), searchesfor information(absent vs.
present information), attention to the relationship among factors (laundry list vs. coherent plan),levels
of commitment to solutions (dictatorial vs. advisory), and consideration of the implications of
recommendations (narrow focus vs. broad focus).
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These codes were refined throughout data analysis and eventually combined into analysis and
solution categories (see Appendix A for more detailed descriptions). Recognizing that problem-finding
and problem-solving are two related, but different, skills, we examined students analysis and solution
approaches separately. We examined students' analysis approaches by looking at their
conceptualizations of the issues, searches for information, and attention to the relationships among
issues. We examined students' sol ution approaches by looking at their attention to the relationships
among solutions, levels of commitment to proposed solutions, and consideration of the
impact/implications of proposed solutions.

We assigned an independent rating to each student's andysisand solution response. |f most of
the components of aresponse were novice-like, the response was rated as "weak." |f the response
included afairly equal number of novice and expert-like characteristics, it was rated as "mixed."
Finally, if most of the components of the response were expert-like, the response wasrated as"strong."
Thisallowed usto 1) compare, within-students, analysis and solution approaches, 2) identify patterns
of responses, across-students, that were specific to each case study, and 3) to identify patterns that
developed or changed across-time.

Results

A two-tailed paired t-test (df = 36) indicated a significant increase in students’ ratings of
perceived competency for instructional design skills(t = 8.30; p<.0001) from the beginning to theend
of the semester. Even though all 16 skillswere not specifically addressed in the case studiesused in the
courses, studentsjudged that their competencies had increased across skills (pre-test mean=3.44, SD=
.36; post-test mean=4.15, SD = .21). However, thisincrease in perceived competency was not
completely supported by corresponding changes in students’ approaches to analyzing cases and
recommending solutions. In general, students showed both strong and weak responses throughout the
semester. In fact, sometimes students demonstrated a stronger response on an earlier case and weaker
response on alater case. For example, when students’ attention was directed to the potential
implications of asolution, studentswere ableto consider the effects of their recommendations, but they
did not always do so on their own. As another example, when students were specifically asked to
classify one or several issuesin acase, their conceptualizations tended to take on a*“big picture”
approach. In contrast, if asked to simply describe the issues, students tended to respond with more
surface-level reporting.

Aswe began to consider potential reasons for the uneven development and/or demonstration
of students' problem-solving skills, our research focus shifted from an emphasi son what studentscould
or could not do, to what we, asthe instructors, did or did not do in our role as coaches. In an attempt to
explain our "uneven" results, we reexamined our on-line case discussionsto identify if, and how,
specific coaching strategies may (or may not) have supported students' performances relative to each
of the five characteristics of expert problem-solving.

In the section that foll ows we describe the specific coaching strategieswe used to i nitiate the
on-line case discussions during spring, 2000. Although we recognize that coaching can, and does,
occur throughout a case debriefing, our discussion herefocuses primarily on the case set-up asacritical
starting point. Specifically, we exami ned the extent to which two expert problem-solving
characteristics (conceptualizing the issues in the case and considering the impact of recommended
solutions) were facilitated by the use of specific coaching strategies. Given the preliminary nature of
these analyses, we judged that these two characteristics offered auseful starting point. First of all,
these categories were fairly well defined and, thus, made identification and classification of students
responses morereliable. In addition, the two categories comprised both an analysisand asolution type,
which we still considered to be relatively distinct aspects of the problem-solving process. In the next
section, we describe students' responsesto five different case set-ups: (1) structured discussion, (2)
debate, (3) reflective practitioner, (4) role play, and (5) discussion chain. Each techniqueis considered
inturn. (Note: Throughout the following discussion, participantsin the ID courses are referred to as
"students’, whereas those who are receiving instruction within the case narratives are referred to as
"learners.")

Structured Discussion

We used a structured discussion to initiate the on-line discussion for the Frank and Semra
case. In this case, two U.S.-based instructional designers are faced with the challenge of developing a
new curriculum to teach instructional design to trainers who work for the government of a southeastern
Asian country. To begin, the instructors provided a one-sentence summary of the case, followed by
three specific questions: (1) what do you think the learners’ expectations of the new curriculumwill be,
(2) what kinds of adjustments do you think the learners will have to make, and (3) how might you
facilitate these adjustments? Students were not asked, specifically, to discuss either the underlying
issuesin the case or theimpact of their solutions.

230



Conceptualization of the caseissues Asthe first on-line discussion of the semester, this
discussion starter seemed to lead to fairly structured responses. Almost every student (16 out of 18)
answered each of the three questions, one by one. Perhaps because this set of questions seemed so
structured, most of the students (10 out of 16) started by reporting or summarizing the factsin the case.
However, even though students' primary focus seemed to be on reporting, 12 studentsincluded an
interpretation of the case events, either separately or in conjunction with fact reporting. [“ The learners
need to see aneed for change before they buy into anew system of design."] ["Thisissimilartoa
changeinitiative."]

Interestingly, our efforts to help students broaden their initial conceptualizations met with
little success. Questions we asked during the discussion to explore theidentified issues["What isit
about the culture issue that Frank and Semra should adjust to?'] did not generate any direct responses
from the students. However, when another student asked whether the case provided sufficient reason
to believe that a change should be made in the training methods being used (acommon
recommendation), other students added new interpretations of theissue ["Who isthe client here? Who
has the right to decide what is or isn't appropriate?']. This difference in students' responses to
instructors and peers may have been related to the timing of the case. Asthefirst case, students may
have felt some discomfort with thistype of on-line environment or with responding to theinstructors as
participants in the discussion.

Students' consideration of theimpact of recommendations. Thethree questionsthat opened the
discussion asked students to make recommendations but did not ask them to explain the impact or
implications of those recommendations. Additionally, the instructors asked few follow-up questions
during the di scussion and those that were asked generally focused on recommendations rather than
implications [“ Any thoughts about what Frank and Semra might do to make sure that it goes well with
these trainers?’]. In retrospect, there were opportunities during the discussion to ask the students to
explore implications (perhaps using questions such as "What effect might that have on the current
trainers?') but, unfortunately, we failed to take advantage of these opportunities.

Predictably, students provided recommendations, often stated in specific terms[“| should
convince them that the system approach is effective.”] [“ | will look for new or young trainers.’].
However, there was little consideration of the implications of those recommendations. When students
did corsider implications, they were typically limited to a narrow focus on how arecommendation
would solve the identified problem [“ Once the interactive atmosphere is established, the losing face
problem will not exist anymore.”]. Little apparent thought was given to the broader impact of a
recommendation, such as how it might affect other participants within the case or fit with other
recommendations.

Debate

For the second case we facilitated an on-line debate. The Denny Clifford caseis about a
design consultant, with atraditional instructional systems background, who is hired by a science
educator to create constructivist learning materials. As part of the set-up for this discussion, the
instructors provided the following conceptualization: "This case raises someimportant questions about
working with clients who view things quite differently from us." Students were then asked to argue
whether or not an instructional designer should accept such an assignment. Students were assigned to
one of the two positions and encouraged to engage in some "friendly competition.”

Conceptualization of the caseissues Inresponseto this set-up, amost every posting
represented a conceptualization of why Denny should or should not take thisjob. Studentswere forced
to support their positions, which led to avariety of sub-conceptualizations of theissue. Some students
argued in terms of "comfort" or "stress" issues; others argued in terms of "risk,” "challenge,” or
"growth possihilities." Because of this set-up, few students felt the need to cite facts from the case.
Almost every student interpreted the case from the point of view they were assigned. The debate-style
set-up seemed to be an effective way to get studentsto think beyond the facts of the caseto the positive
and negative sides of anissue. Inaddition, by providing a primary issue to chew on, the instructors
modeled how to conceptualizeissuesin acase.

Students' consideration of the impact of recommendations. The debate format appeared
somewhat successful in helping students focus on implications, especially among students who argued
the“yes’ position. Students explored implications from both a present and future perspective. In terms
of present implications, some students noted that accepting the assignment would require additional
work for both designer and client [“He may need to do alittle extrawork.”] [ She may have to play a
larger rolein the process. . ."”]. Other students included suggestions for increasing the likelihood of
success on the assignment [“ Perhaps Denny needs to talk to the people using Oakes' methods and find
out how they are actually using them.”] [“First, he can begin by identifying the aspectsthat he hasin
common with Oakes. . .”]. In terms of future implications, some noted that accepting the assignment
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would help the designer develop his career [“Working with Oakes ... could open up even more doors
for him to design for others and get him more jobs.”] [“If he begins to limit his range of content and
philosophies as a designer, he will be compromising his career.”].

Reflective Practitioner

A reflective practitioner set-up was used with the Michelle Nguyen case. Michelle Nguyenis
adesigner/programmer working for alarge medical center. She encountersanumber of surprisesasshe
preparestoroll out anew product, carefully designed to reflect the requirements of afront-end analysis
completed nine months earlier. In thistype of case set-up, students were asked to assume the role of
the instructional designer in the case, and, as areflective practitioner, consider "lessons learned" from
the specific experience. Rather than place blame on various stakeholders, students were encouraged to
"move beyond" simply describing what happened to explaining at |east one thing that would be
important to do, or not do, the next time.

Conceptualization of the caseissues A reflective practitioner set-up forced studentsto
prioritize the important lessons learned from the case. Thistook them beyond factsto their own
interpretation of the important issues. For example, some of the lessons learned included 1) the need
for continual communication, 2) revisiting stepsin the ID process as you go along, and 3) having a
backup plan for dealing with problems. The lessons-learned approach seemed to help students
conceptualize the primary issues in the case in terms of important design processes and procedures.

Consideration of the impact of recommendations. The students explored the implications of
their original “lessons” more in this discussion thanin previous discussions. In addition, the specificity
of theinstructors' follow-up questions seemed to have an effect on the discussion that followed. For
example, relatively general questions[“How do you think afocus group might have been helpful inthis
case?’] resulted in few responses from the students. In contrast, questions that were more specific
[“But since alearner analysis had already been done, wouldn't this slow down progress on the project .
..?7"] resulted in adiscussion that involved as many as twelve different responses from the students.

Role Play

In two different case discussions, students were assigned roles to play and asked to view the
case from that person’s perspective. Inthe Haley Lawrence case, students were assigned arole and
asked to “get inside that person’s head” and identify the issues and concerns of that one person. Haley
Lawrenceisacase involving avariety of stakeholderswithin aclient organization. Although Haley is
hired to help the organization develop training materials for their sal es representatives, she encounters
several peoplein the organization who appear uncertain about her role and who find her presence
threatening.

The Andrew Stewart case deals with the compl exities and subtleties of integrating the
contributions of different groups of stakeholdersinvolved with alarge design project. A secondary
focusis on planning and completing aformative evaluation for a product that is still being developed.
The case endswith theteam in “crisis mode" as a deadline looms and the information collected, to-
date, is unacceptable. In the Andrew Stewart case, students were assigned arole and asked to consider
what they would do differently if they could start over and what they would do now, given the situation
asitis.

Students were more active in these two discussions, possibly because they had participated in
several previous case discussions, but perhaps al so because of the safety of playing arole. Students
could express themsel ves more directly and emphatically because they were presumably expressing the
views of someone else (acharacter in the case). One result is that both discussions included virtual
arguments between role players. [“To be honest with you, Mr. Sumida, you’ re changing the work
contract on me.” “Ms. Lawrence, you were brought in the picture to solve a problem not to create new
ones.”] [“It was not me who was trying to create new tasks. Instead | was trying my best to focus my
tasks on our original contract.”] Students tended to stay in character throughout the discussion, often
responding to one another in thefirst person. [“Why should these be my problems?’] [“Don’t put mein
abind.”]

Conceptualization of the caseissues Despite an involved and intense on-line discussion, the
Haley Lawrencerole-play appeared only mildly successful at hel ping students frame and address
design issues in the case. While students may have considered how oneindividual perceived the issues
in the case, they did not work very hard, if at all, to understand each other'sissues. Students enjoyed
playing personalities, as noted earlier, but did not seem to move outside the personalities to consider
broader case issues. However, in the students' defense, they participated in this discussion exactly as
they wereinstructed. Had we encouraged them, sometime during the discussion, to switch hats with
another stakeholder, we might have been more successful in moving beyond personalities to issues.

The second role-play set-up was primarily solution-oriented. Although students were
assigned roles to play, they were told, right from the beginning, that they all shared responsibility for

232



the current situation. Thus, students refrained from blaming others, and looked for waysto help
salvagethe situation. Astherole players considered their own responsibilitiesin causing the situation,
conceptualizations emerged ["I should not have involved a group that wasn't as motivated about this
project asthe others."] ["I think that the major flaw in what happened had to do with communication.”]
[l should have been more professional."].

Consideration of the impact of recommendations. Students did consider impact and
implications in these discussions. On occasion, thisincluded the practicalities of implementing
suggestions that were made. [“Y ou can have the St. Louis team send back the manuals on aweekly
basis."] Typically, however, thiswas limited to a narrow view of how suggestions made by others
affected their own roles. [“Why should these be my problems?’] [“If you could show mealittle respect
...."] Students seemed to have difficulty stepping outside of their assigned roles to see the situation
more broadly or to acknowledge the perspectives of the other role players.

Discussion Chain

For the Sandra Hernandez case, students were asked to structure their discussion in the form
of achain reaction. The Sandra Hernandez case describes how an instructional designer, Jake
Spaulding, was asked to help Sandra"fix" problems she was having with her freshman engineering lab.
In order to help Sandra, Jake must balance a number of contradictory requirements and work within
numerous resource constraints. For thisdiscussion, one of theinstructors started by describing what he
saw as the most important issue and then proposed a solution. Students then were instructed to either
agree or disagree with aposted comment. If they agreed, they had to add something to the comment; if
they disagreed they had to pose a counter argument.

Conceptualization of the caseissues Thistype of set-up provided students with amodel of
how to conceptualize one issue in the case and then pose arelevant solution. By requiring studentsto
add to each comment that they responded to, we forced them to consider other important issues that
had been ignored or potential consequences of proposed solutions that had not been considered.
Students looked for nuances in interpretation so that they could enhance or offer an aternativeto a
comment already posted. [l don't agree that timeisthe mainissue. | believe the main issueiswhat
will be the best approach to teach the class...I'll consider time as one of many factorsthat are involved
inthemainissue."] Thus, conceptualizations were more complex than in previous cases, and evidence
was typically provided to support specific conceptualizations. It isimportant to remember that this
discussion occurred late in the semester, which may partially explain the increased complexity of
students' responses.

Consideration of the impact of recommendations. The “ground rules” inherent in this type of
set-up encouraged the students to think more directly about the implications of posted solutions. They
could agree or disagree with arecommendation, but only after giving it some thought — what benefits
or limitations did they see. One result was that students seemed to take arelatively broad view of a
recommended solution. Sometimes thistook the form of adding suggestions about how to implement a
solution. For example, one recommendation was to have the lab already set up for the learners.
Students added their thoughts about how to make thiswork. [“1 can see this happening with the classes
being divided into two sessions.”] Sometimes it took the form of pulling in other issues. For example,
another recommendation was to conduct the lab activities via computer simulation. Students discussed
this solution in terms of cost [“ Although this seemslike agood solution, it's expensive and time-
consuming.”] [“If you cost out 80 students per semester, it would not take long to make this program
cost-effective.”], access [“ Are there computers available for al of the students to have access?’], and
instructional methods [ From the case, it seems to me that the experiments are avery ‘hands on’ type
of procedure. | think computer simulation is not good enough for thistype of experience.”]. In order to
agree or disagree with another person's comment, students had to carefully consider the many
implications of arecommended solution. This, then, led to afairly sophisticated understanding of the
impacts of any single solution.

Coaching Guidelines

In general, studentsin our case-based courses perceived themsel ves as more competent at the
end of the semester than at the beginning. However, the problem-solving strategies they used did not
show the same kind of improvement. Students showed both strong and weak responses to cases
throughout the semester, suggesting that their problem-solving expertise was not internalized. They
could show characteristics of expert problem-solversat times, under certain circumstances, but did not
do so onaregular basis. The primary influences on their analysis and sol ution responses appeared more
external than internal.

One of the external influences on students' responseswas the way the case discussion was set
up by the instructors. In the previous section, we described the coaching strategies we used to initiate
on-line case discussions and the results that followed their use. Specifically, we related these resultsto
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two expert problem-solving strategies: (1) the ability to conceptualize situationsin terms of underlying
principles rather than surface details, and (2) the ability to consider the impact and implications of
recommended solutions in broad, rather than narrow, terms. In this section, we abstract from these
results several strategies that instructors can use to guide their own coaching efforts. We have
purposely described the strategies in broad termsin order to present strategies that can be applied
through various techniquesto casesin avariety of content areas. Where possible, we illustrate the
strategies with examples from our case-base courses.

Coaching Students' Conceptualization of Case |ssues

Strategy 1: Structure the discussion by giving students an initial role to play or a position to
takein the discussion. In our case discussions we used debate, role-play, and reflective practitioner

formats, all of which worked reasonably well asaway of implementing this strategy. Besides
supporting students' conceptualization of the caseissues, several other benefits appeared to result from
using this strategy:

Safety. Students can present observations and opinions within the context of the assigned role,
and not feel like they are exposing their own viewsto disagreement, ridicule, or evaluation. For
example, during the on-line discussion of the Haley Lawrence case we asked students to play one of
five charactersin the case and to describe how that person viewed the case situation including his/her
issues and motives. Students used avariety of creative approaches to express the thoughts, feelings,
and opinions of their assigned character. One student wrote in a stream of consciousness, which
enabled other students to read this character’ sinnermost feelings and thoughts about the case. [“1 can’t
believe Sumidadidn’t tell me about histask force and thislist. Great, | see where thisisgoing...When
is Califano coming on board again? | can’t wait until then, okay schedule an appointment with
Katz..."] Another student summarized her responsein the form of amemo to another character. A third
student set the scene and then began sharing his thoughts on the case by talking to himself [“ Sumida
was smoking his last cigarette before going to bed, while reviewing a chapter of Covey’s Seven Habits
of Highly Effective People. He flipped over the open book on the table and he paused into thinking
about hislast meeting. The meeting scene wasin front of his eyes, he started talking to himself and
creating his own scenarios about the new project.”]. The safety of responding from the perspective of
an assigned role appeared to give students permission to respond both boldly and creatively, without
fear of being criticized by their peers.

Starting point. The assigned role or position gives students some initial guidance and/or
parameters that help them form their initial response. For example, when we began discussing the
Denny Clifford case we asked students a single question: “ The first question that needs to be addressed
iswhether it's even possible to design instruction for someone whose philosophy is diametrically
opposed to our own — and when we don’t really understand that other philosophy.” We then asked half
of the students to “ present reasons why Denny should not try to work with Cynthia’ and the remaining
students to “ present reasons why Denny should be successful working with a client with a different
philosophy.” The assigned position enabled students to engage in alively debate as they argued both
why Denny should take the job [“My opinion is that Denny Clifford should ‘ say yes bravely’ to taking
this job especially because he should remind himself that he is an independent consultant for areason .
.. that he must try to continually learn different philosophies of education so that heisableto innovate
more instructional designs’] and why he should not take the job [“My position isthat Denny Clifford
should just say no to taking thisjob. He reminds himself that he is an independent consultant for a
reason . . . that he can choose the jobs he wants to work on.”]. In addition, being assigned a position
that onedidn't necessarily agree with encouraged studentsto consider strong arguments from both sides
of theissue. This, then, provided them with a more complete view of the situation, allowing them to
seethat there were advantages and disadvantages to either decision the designer might make.

Multiple perspectives Assigning different roles within a single discussion helps ensure that
the viewpoints of different key players within the case will be voiced. Thisresultsin a broader view of
the case. Following this, additional questions can be posed to compare and contrast the
conceptualizations or interpretations of the case represented by the multiple roles. Returning to the
Haley Lawrence case, each student played the role of one of the five charactersin the case, which
meant that several studentswere playing the same role during the discussion. Therefore, each character
in the case had at |east one voicein the discussion. During the discussion, theinstructors can also help
students move beyond their own role to see the viewpoints of the other characters[“ So what exactly do
you think is motivating his actions? And how can Lawrence get through to him and everyone else)?’].
However, thismay need to take the form of explicit directions, as the studentsin our courses did not
seem inclined to do this on their own.
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Strategy 2: Begin the discussion with a structure, but avoid rigid adherence to that structure.
It simportant to remember that the instructor has two basic tasksin the case discussion: (1) setting up

the discussion to create a dialog among the students and (2) facilitating the discussion to keep the
dialog going. A flexible discussion structure helps with both of these tasks.

Creating adialog The case set-up helpsto “prime the pump” by providing students with an
initial shared framework for thinking about the case and expressing their thoughts. For example, in the
chain-reaction approach used for the Sandra Hernandez case we started the chain by (1) making a
statement, (2) asking an openended question, and (3) presenting a set of ground rules for the
subsequent discussion. Specifically, one instructor began the chain: 1) “1 think the biggest problem
here isthe students' backgrounds. They just aren't ready for this course. To solve this problem, | think
Jake should find away to simplify the content of the course so that it is more in line with the academic
background of the students coming into the course. 2) What do you think? 3) If you agree, you must
add to the posted comment in some way. If you disagree, you must offer an alternative of some kind.”
By including both guidelines and an exampl e of how to follow the guidelines, we jump-started the
discussion and made it easy for othersto jumpin.

Maintaining the dialog Once the discussion starts and the ideas are flowing, theinitial
structure has served its purpose. In fact, students sometimes find it more constraining than facilitating.
Thei nstructor’ stasks at this point are to help the students find the connections among the points being
made and relate their discussion to the “big picture” issuesin the case. For example, during the
discussion of the Denny Clifford case, one student suggested an analogy to support her point. There
were different interpretations of the analogy, which lead to adigression in the discussion. One of the
instructors’'s maintained and refocused the dialog by looking beyond the analogy and posting a
question. [“Christie’s comment brings up ... two good questions: (1) Do you have to understand a
philosophy in order to design instruction to teach that philosophy; (2) Do you have to subscribe to the
philosophy in order to design instruction to teach that philosophy?]. In maintaining the flow of the
discussion, it'simportant to remember that we want students to do more than just 'talk'; our primary
goal isto maintain afocused discussion that continues to address the issues in the case.

Coaching Students Consideration of Implications of Solutions

Strategy 1: Ask specific questions and limit the number that you ask During theinitial set-up,
it is possibleto ask studentsto identify a problem, suggest a solution, and describe the possible impact

of that solution. However, this may be too much for the initial set-up. It may be easier and better to
explore these separately as the discussion progresses. When theinitial set-up istoo restrictive students
do not have room to express their views and may feel that they are providing “answers’ rather than
discussing ideas. Once the discussion is going, however, students can more readily respond to specific
questions about the impact of their recommendations on case stakeholders. Benefits of this strategy
include:

Prevents students from being overwhelmed. A multi-part initial question may overwhelm
students, especialy if it appears to require specific answers. For example, we began the discussion of
the Frank and Semra case with three specific questions, described above. The students were slow to
respond to these questions, reporting that they felt overwhelmed by the number of questions and that
they were concerned about posting “correct answers.” In contrast, we began the discussion of the
Andrew Stewart case by asking the students to discuss two questions from their character’s
perspective: (1) If you had to do it over again, what would you do differently? (2) Now that you'rein
the pickle you are in, what will you do next? This technique enabled studentsto jump into the
discussion without feeling like they were overwhelmed or had to come up with the right answer. A
result was that students joined the discussion more quickly and freely [“1 obviously should not have
tried to involve a group that wasn't as motivated about this project asthe other participants...”] [“...1f |
had to do it over again, | suppose | should have reacted to my gut instinct when | saw the St. Louis
team making faces. I’ d forgotten how some designers think they know it al as soon asthey land anice
paying job right out of school...”]. It isimportant to pay close attention to the manner in which a case
discussion is opened; concern over "correct answers' islikely to stifle participation.

Creates open dialog among students. Asking specific questions encourages studentsto 1)
respond to one another’ s problem identification, 2) suggest a solution to a problem described by
someone else, or 3) describe the impact/implications of arecommendation made by someone else. For
example, throughout the Sandra Hernandez case students actively responded to one another’ s answers
using the “chain-reaction” approach and offered alternative perspectives on theimpact and implications
of the case. Students often responded directly to a person and posed additional questions[“Y our
consideration about the limited budget available is nice, but how could students ‘ collect data’ without
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conducting real experiments or computer simulations?’] [“| still disagree. How will the students’
conduct the experiments if the equipment isn’t set up? Will the students still set it up? If they do then
the diagrams may use even more val uable time when the students study them.”]. Having permission to
disagree with each other's interpretations allowed for arapid exchange of comments, each providing a
new consideration of possible impacts.

Strategy 2: L ook for opportunities to join the discussion, but participate carefully. As the
discussion progresses, the instructor’ s primary responsibility isto maintain the dialog. To do this, it’'s
important to continually look for opportunitiesto add questions and comments designed to help
students see connections— to other students and to the big ideas that frame the case. At the sametime,
it’ simportant to monitor the possi bl e effectsthat your input may have on students. Students sometimes
perceive comments from the instructor as the “answer,” which may impede, rather than support, the
dialog. Inthese situations, it is often better to resist the natural tendency to add your own, more expert
views and |et the students come to their own understanding of a case and its solution. Of course, this
doesn’t mean that instructors should avoid participating in the discussion. It means only that instructors
should be constantly aware of the potential effects that their par ticipation may have. Benefits of this
strategy include:

Models expert responses. When the instructor models expert responses the students get a
clearer picture of what isrequired of them. For example, in response to an ongoing discussion of the
Michelle Nguyen case, oneinstructor wrote: “ Playing devil’ sadvocate, evenif Michelle had conducted
monthly (or quarterly) meetings with Alex and Susan, she still may not have found out soon enough
about the library hours not being sufficient. | mean when issoon enough when you' re creating CBI?
And maybe the library hours aren’t the real issue.... So the question | have is— do you think this case
primarily illustrates a front-end analysis problem or an implementation problem? Ideas, anyone?’ This
comment was an example of both considering the implications of arecommendation that had been
made (monthly meetings) and looking for the underlying principle (Do you think this case primarily
illustrates a front-end analysis problem or an implementation problem?). Also, by prefacing the
comment with the warning, "playing devil's advocate," the students realize that their previous
comments are not being criticized. In thisway, students are encouraged to think about the issuesin
ways they previously hadn't considered.

Supports ongoing dialog The instructor’s comments and questions can also encourage
students to elaborate their thoughts about a point raised in the discussion. Other students can, then,
respond to the elaboration, thereby continuing the dialog. For example, during the discussion of the
Haley Lawrence case, we commented on one student’ s reaction by posing additional questions for
students to explore. [“ So what exactly do you think is motivating his actions? And how can Lawrence
get through to him (and everyone else?)”] When instructors participate carefully, through questions
and comments, students' problem-solving approaches may incorporate more expert-like characteristics,
including the consideration of theimpact of initial recommendations.

Limitations

We began thiswork with the idea of identifying patterns in the development of students
problem-solving skills. What we found, however, was an absence of patterns and, over the course of
several semesters, our focus shifted to examining the coaching strateges we were using. In the
previous section, we suggested several broad strategiesinstructors can useto guide their coaching. The
strength of these suggestions, however, islimited by several factors, including: (1) our analysis codes
and categories may not have been sophisticated enough to find patternsin students’ problem solving
skills, and (2) there may have been insufficient time for students' problem solving skills to develop.
Both of these limitations provide opportunities for future research.

One of the unstated goals of thisinvestigation was to develop and apply an analysis
framework for examining students’ responses to discipline-related case studies. The framework
developed during this research, although greatly refined fromiitsinitial stages, must still be considered
preliminary. Additional refinements are needed to allow consistent application while analyzing
students’ case responses.

The development of problem-solving expertiseis known to take place over along period of
time. Trying to capture this development in a semester-long course is difficult, at best. Longitudinal
studies are needed to determine if, and how, this process occurs over an extended period of time, and
the extent to which instructors can influence that process through the coaching techniques they use
during case discussions. Furthermore, it isimportant to determine the extent to which students who
develop strong problem-solving skills within case-based courses actually transfer these skills to their
future jobs. Does the experience of solving casesin acollege course benefit instructional designersin
their future practice? Further research is needed to address these important questions.
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Conclusion

Case-based instruction has been heralded as a powerful meansfor helping i nstructional design
students bridge the gap between novice and expert practice (Julian et a ., 1999). However, case-based
instruction does have its risks. Students may like using cases and perceive that they have learned alot.
But this does not necessarily mean that they have gained new or better problem-solving skills that will
help them become better instructional designers. Blumenfeld, Soloway, Marx, Krajcik, Guzdial, and
Palinscar (1991) suggested that “without adequate attention to ways of supporting students and
teachers, learning-by-doing will not be done” (p. 374). Case-based instructors need effective strategies
for supporting students during case study analysis. If not used well, cases may merely perpetuate the
approaches and strategies that students already use. Clearly, teaching with casesis not an easy task.
As noted by McNergney (1999): "Teaching and learning with casesis not for the faint of heart" (p. vi).

Sykes and Byrd (1992) stated that “learning from cases will depend on the interaction among
what the case presents, what the reader brings, and what the teacher does with the case” (p. 511). J.
Shulman (cited in Lundeberg, Levin, & Harrington, 1999, p. 15) expressed the importance of
discussion and facilitation when she noted, "cases, even with commentaries, do not teach themselves."
Therole of the coach (instructor) is viewed as being critical to the success of the entire process. Y et,
there are very few guidelines available for instructors who wish to begin using a case-based approach.
With little guidance, instructors can easily fall into the trap of thinking that just because case
discussions are interesting and engaging, that students are learning the things they need to learn to
become better designers.

Through our ongoing examiration of students' responses to the use of cases, we have
identified techniques that appear effectivein eliciting students' use of effective problem-solving
strategies. Although our results are preliminary, this work addresses two important questions about the
effective use of casesin instructional design coursesincluding: 1) what to assess as evidence of
students' learning in a case-based course and 2) how to achieve specific learning outcomes (e.g.,
increasein problem-solving skills) through the use of specific coaching strategies. To date, littlework
has been done to actually measure changes that occur in students' problem-solving skills through
participation in a case-based course. Even lesswork hasbeen doneto tie specific coaching strategiesto
the attainment of those outcomes. Thiswork represents the first step in addressing these important
issues. Still, we realize that there is much more to learn. We plan to continue to examine specific
coaching strategies that facilitate student problem-solving within case-based instruction. In addition,
we plan to continue to hone our analysis skills so that we can more readily examine the effectiveness of
different coaching strategies on the devel opment of students' problem-solving skills. Ultimately, by
refining our case-coaching strategies, we hope to increase the potential of case-based instruction to
facilitate the development of expert problem-solving skillsin our instructional design students.
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Appendix A: Descriptionsof Coding Categories

1. Conceptualizing theissues (reporting vs. interpreting)
When confronted with a“messy” problem situation, novices are likely to report or summarize

the issues, asthey are described in the case. The report is often verbatim and appears to take the
problem(s) presented in the case at face value with little apparent effort to consider the extent to which
the presented problems are at the “heart” of the case. Theresult is a simple recounting of issues, as
others see them, that often remains at asuperficial level.

Experts arelesslikely to take the presented problem at face value. Instead, they will use their
own experience to inform their view of the case and to reframe the problem, often using their own
words. Experts are more likely to identify the “central” issuein acase or to categorize or prioritize the
issues in some way, often including an explanation of the principle underlying the priorities. The result
isan interpretation of the case that is often unique and specific to the situation.

2. Building on what isknown (absent information vs. present information)

When confronted with an ill-defined problem, both novices and experts recognize that they
have incomplete information. However, novices tend to focus on what they don’t know and to ask
guestions designed to fill the perceived information gaps. In doing so, they seem to lose sight of what
they do know, suggesting that a great deal of additional information is necessary before a solution can
be developed. In addition, their approach to information gathering often seems scattered. That is, they
suggest additional information without apparent consideration for the specific purpose or value of that
additional information.

In contrast, experts more often focus on what they do know. They will make inferences based
on available information and consider scenarios that are likely to emerge as more information is
obtained. In addition, they tend to take a more focused approach to information gathering. That is, they
will look for specific information that will help confirm or refute their interpretations or assess the
effectiveness of their proposed solutions.

3. Attending to the relationships among factors (laundry list vs. coherent plan)
Both novice and expert problem solvers are likely to consider multiple factorsin acase.

However, novices often take a“laundry list” approach to both identifying problems and proposing
solutions. With problems, this often takes the form of lists of issues (sometimeslong lists) that are
presented as separate items. There islittle apparent consideration for how the issues might be related,
perhaps as parts of alarger issue, and little apparent effort to organize thelist. With solutions, this often
takes the form of alist of suggestions, again presented as separate items with little apparent
consideration for the relationships that might exist among the suggestions. In both cases, theresultisa
piecemeal collection of ideas that |acks apparent coherence or coordination.

In contrast, experts are more likely to have acoherent plan. They may identify multipleissues,
but are more likely to make explicit links among those issues. Similarly, they may suggest multiple
solutions, but link the suggestions together in a coordinated effort to solve the problem(s).

4, Considering solutions in tentative terms (dictatoria vs. advisory)

Both novice and expert problem solvers are solution oriented and often propose solutions
early in the problem-solving process. However, they will do thisin different ways. Novices often
propose solutions in adictatorial manner (you must ..., you should...). They are likely to take a
judgmental position, often criticizing or finding fault with one or more key playersin the case. In
addition, once proposed, their suggestions are of ten “carved in stone.” As new information becomes
available, novices tend to stand by their original suggestions. Rather then modifying their suggestions,
they often find waysto justify them in spite of the new information.

In contrast, experts recognize that the available information is incompleteand that there are
multiple ways to address the different issues. Asaresult, they are likely to take an advisory tone when
making suggestions (you might..., perhaps you could...). They are more likely to take an empathic
position, explaining possible reasons behind the actions of the key playersin the case. And they are
more likely to modify or eliminate proposed sol utions new information becomes available.

5. Considering the impact/implications of proposed solutions (narrow focus vs. broad
focus)
Both novices and experts frequently suggest solutions to the problemsidentified in a case.
Novices make suggestions without apparent regard for how those suggestions might be implemented or
what effects they might have. That is, novicestypically do not include overt consideration of impact
and implicationsin their write-up of acase. When they do consider impact/implications, itislimited to
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anarrow focus on resolving the identified problem. Thistakesthe following form: The problemis ...
What | would dois ... That would solve the problem by ...

In contrast, expertstypically think through their suggestions, explicitly considering how those
suggestions might be implemented and/or what effects they might have. In addition, their consideration
of impact/implicationsis broader. It often goes beyond a straight-line focus on problem and its
immediate solution to consider other issues that may be important (e.g., cost, time, reactions of key
players).
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THE VIRTUAL RETINA: ISGOOD EDUCATIONAL TECHNOLOGY ALWAYS
STRATEGIC?

Sandra Dowie
University of Alberta

Educational technology units must continually monitor their strategic plansto ensure that
they arealigned with therealities of their institutions. Strategic dissonance o ccurswhen previously
successful strategiesareno longer achieving the same positive outcomes. The Virtual Retinaprojectis
used here as an example of strategic dissonance for the Academic Technologies Centre (ATL) at the
University of Alberta. In addition, a number of methods for analyzing the strategies used by
educational technology units are presented. These methods provide a means for unitsin higher
education to conduct the ongoing task of maintaining their strategic plans.

The Academic Technologiesfor Learning Centre (ATL ) isthe campus educational technology
unit at the University of Alberta. For over five years, it has effectively facilitated the professional
development of instructors and supported the production of educational resources. The educational
technology environment isa*“high velocity” world with rapidly shifting demands and expectations.
Thisnecessitatesthat unitssuch as ATL continually monitor the effectiveness of their strategic plansto
ensure that they are aligned with the realities of the academic environment. During this monitoring
process, it isimportant to be attuned to situations in which previously effective strategies aren’t
achieving the expected positive outcomes.

ATL’sproducts and services, effective until recently, are no longer achieving the same
positive outcomes. This sort of change would be expected in the dynamic field of educational
technology,

...inextremely dynamic industriesalignment between a firm’ sstrategic intent and strategic

action isnot likely tolast. Inevitably, strategic actionswill begin to lead or lag strategic

intent. Such divergences between intent and action cause ‘ strategic dissonance’ in the
organization.
(Burgelman & Grove, 1996, p 8)

Strategic dissonance can be used as alever for improvement within an organization if it results
in athorough analysis of the organizations external environment and internal capabilities. This sort of
analysisisoften referred to as a strategic analysis. There are many methods for conducting a strategic
analysisthat will enable an organization to improve its approaches rather than experience ongoing
failure.

The Virtual RetinaCD-ROM project is presented here as an example of strategic dissonance,
the Achilles heel of many educational technology units. Following this case, a number of methods for
analyzing the strategies used by educational technology units are presented. These methods provide a

means for unitsin higher education to conduct the ongoing task of maintaining their strategic plans.

The Virtual Retina: A high-tech case study

ATL employstwenty staff memberswhose range of expertiseincludesinstructional design,
eval uation, multimediadevelopment, Web authoring, and graphic arts. ATL providesgrantsfor ATL
partnershipstoinstructorsastheU of A. Thegrant includesmoney intended to support releasetimefor
instructorstowork inthe ATL production studio learning i nstructional design and technical production
skills. ATL also offersadiverserange of workshopsrelated to teaching and technol ogy to the campus.

TheVirtual RetinaCD-ROM was created through an ATL partnership grant provided to the
Department of Ophthalmology at the U of A. The project team consisted of three ophthalmol ogists, a
medical student, an instructional designer, an Authorware developer, and a graphic artist. For the
Virtual Retinapartnership, the grant was used to employ the medical student towork full timeinthe
ATL production studio for six months. The project lasted from December 1999 to August 2000.

The CD-ROM contains avirtual clinical environment to provide residents with skills and
experience related to diagnosis of diabetic retinopathy, aleading cause of blindnessin devel oped
countries. Assome diabetic pathologiesare clinically diagnosed by thei r 3D appearance, problem-
based casesrequirelearnersto evaluate 3D digital photographs. Through thisapplication, learners
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acquire athorough understanding that would otherwise take an extended period of timeto achieve
through traditional clinical observation. The Virtual Retina CD-ROM containsthefollowing features.

Case-based problem solving: In the CD-ROM’s Clinic, learners practice diagnosing and prescribing
treatments for a comprehensive set of pathologies without being dependent on the availability of patients.
3D digital imagery: Digital imagery has been used in ophthalmology for some time now, but never in 3D. The
observation of the stereographic appearance of several diabetic retinopathic lesionsis vital to diagnosing and
managing patients. A partnership with Stereoviewer Inc. has enabled the incorporation of this advanced

technology.

Interactivetutorials: Highly visual tutorials accompanied by decision trees provide vital background
knowledge about diabetic retinopathy and illustrate the diagnostic decision making process.

Library of articles: Learners can acquire copies of comprehensive literature reviews on pertinent topicsin
diabetic retinopathy.

Glossary: Key terms are defined and hyper linked throughout the application.

TheVirtual RetinaCD-ROM will be used by approximately five ophthalmology residentsa
year at theU of A. It will also be available at no cost to Canadian ophthalmology schools of which
there are nine English-speaking and two French-speaking programs. The Virtual Retinaapplicationis
sound pedagogically and has superior production val ues.

Despite the obvious merits of the Virtual Retina CD-ROM, the project has been the topic of
much debateat ATL. One concernisthat the project consumed asignificant amount of resources, yet
will only be used by ahandful of medical residentsayear. How does an educational technology unit
evaluatewhether to devel op resourcesthat will beused by five ophthalmology residentsayear versus
resourcesthat might support 400 first year students? Doesthe Ophthalmol ogy department, through the
sponsorship of charitable foundations such as Canadian National Institute for the Blind and the
Canadian Diabetes Foundation, better fund a project such asthe Virtual Retina?

Secondly, while the ophthalmology instructorswerethe primary partnersfor thisproject, they
had littletimeto devoteto contributing content or being invol ved in the ongoing devel opment effort.
Thus, the U of A faculty membersdid not devel op any new skillsand understandingrelatedtoteaching
and technology, whichistheintended outcomeof the ATL partnership program. The medical student
acquired many skills related to multimedia devel opment including multimedia script writing and
project management. However, he is not part of the university teaching staff, so ATL’s primary
function of being aprofessional development rather than production unit was not realized with this
project. Thisisan excellent example of strategic dissonance...theintent of the ATL partnership was
only partially realized despite extensive support and a high-quality product as an outcome. This
situation was experienced in other projectsat ATL over the course of the past year.

Are CD-ROM projectsinherently too costly to be sustained by campus-based technology
centres? Or, should more of this high-end typeof production be supported?How do organizationssuch
asATL and other campus educational technology centresformul ate the strategiesthey will useonan
ongoing basis?While peopleare generally awar e of how to compose mission and vision statements, the
path to a clear set of operational strategiesisone full of dead-ends and morasses of detail.

Using strategic analysis strategies

While ATL’sbusinessplanisfull of noble goals, aprecise set of operational strategiesislost
withinthe exhaustivelists of tasks. Strategic planning invol ves assessing both the external competitive
environment aswell astheinternal capabilities of an organization to meet the demands of the campus
environment. Inthefollowing, asampling of methodswill be used to assesstheinternal resourcesand
competitive capabilities of ATL. These methods include strategic mapping, SWOT analysis, value
chain analysis, and competitive strength assessment.

Descriptions of methodsfor conducting strategic analysisare usually framed for businessand
industry environment and are fraught withtermssuch as“rival”, “marketplace”, and “threats.” These
termsare not commonly used within academia. However, perhapsthey should be. Often campusunits,
suchasATL, flounder asthey apply imprecise planning models. A more*“business-like” approachto
strategic analysis canyield many valuableinsightsand isappropriate for the public sector in general
and universities in specific (Poister & Streib, 1999; Tischler, Biberman, & Alkhafaji,1998).

Several questions will be used to structure the discussion. The answers to these questions
provide a number of vantage points from which to view ATL’ s strategies (Thompson-Strickland,
2000). Thisprocessisonevaluablenot only for ATL, but also for other educational technology units
coping with the ever shifting dynamics of educational technology implementation on their respective
campuses.
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What isthe unit’s external competitive environment?

ATL islocated on acampus that serves approximately 30,000 students. It has afaculty of
tenured and part-timeteaching staff approaching 3,000. A number of other centreson campusserve
thispopulation of instructors. Some provide servicesthat overlap ATL’s. To remainviable, ATL must
demonstratethat it isfilling animportant niche on campus. It must continueto differentiateits services
in away that satisfies University Hall’ s desire to avoid redundancy and support only those
organizations adding true value to the university.

Strategic maps are one way to visualize the relationship of an organization to other
“competitors.” Whileunitssituated on campuses are sheltered from thefull force of afree market, they
are funded by central administration and vie for the limited funds available. In this sense, an
educational technology unit’s competitive market consists of the centres that support teaching and
technology use on campus. A strategic map such asshownin Figure 1 depicts how campus-based units
position themselves related to supporting academic staff members at the U of A.

Figure 1: Strategic Map of a Campus Educational Technology Centre
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In the above map, technology and educational support have been chosen as the two axes.
However, any two variabl es that distinguish the activities of organizations can be used. A circle
roughly proportionate to the size of its operating budget represents each entity.

The map demonstratesaclustering of centresin thelower right quadrant. These centresare
largely technology focused with littleemphasison effectiveteaching. Inthemap, itisevidentthat ATL
serves an important niche by providing services related to both instruction and the application of
technology andiscurrently favorably located onthe map. The proximity of the faculty-based unitsto
ATL illustratestheir direct competition with ATL. A number of questions that arise with respect to
ATL and campustechnology unitsin general in connection to the strategic map. What servicesdothe
units offer that overlap with other organizations? How might ATL operateto capitalizeonitsnicheand
mai ntain or expand funding? How might ATL positionitself in relationship to faculty -based unitsto
avoid losing funding as more and more of these centres devel op on campus? Some of the answersto
these questions may be achieved from an internal analysisof ATL guided by thefollowing five key
questions.

How well isthe present strategy working?
The competitive approach ATL usesisto provide a differentiated range of servicesthat are
not available elsewhere on campus. Clear standards to evaluate ATL’s success are absent from ATL's

strategic plan. However, several means that might be used for this type of evaluation are suggested
below.
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Table 1: Success Indicatorsfor ATL

Success I ndicators Evaluation of level of success
Proportion of target population | On arecent survey, respondents indicated that 22% had accessed ATL's
served services while 40% had accessed the campus teaching centre’ s services.

Cost effectiveness compared to | Smaller faculty-based centres may also be viewed as more cost-effective.
other centres, both on campus
and of f

Partners’ evaluationsof services | Research isunderway on thisissue

Number of new mediaresources | Thisisn’t tracked effectively. Projectsoftentake alongtimeto completeand
created there are some, which do not result in the devel opment of resources.
Utilization of ATL’sproduction | Below capacity.

studio

Impact on teaching and learning | Thisistough one! But, ultimately an indicator critical to ATL’ slong-term
on campus competitive success.

Given that indicators such as profit margins are not relevant to ATL, one strategy for this
centre isto benchmark its key activities against other educational technology centres both on and off
campus. To keep its competitive advantage on campus, ATL must become proactive in determining
standards for measuring its success and in developing strategies to achieve these standards.

What arethe organization’s resour ce strengths and weaknesses and its external
opportunitiesand threats?

A SWOT analysisisareview of an organization's resource strengths and weaknesses
contrasted with its external opportunities and threats. This analysis enables planners to aim to produce
agood fit between an organizations capability and the demands of its market situation. ATL’s SWOT

analysisappearsin Table 2.

Table 2: SWOT Analysisfor ATL

Potential Resour ce Strengths& Competitive | Potential Resour ce Weaknesses and

Capabilities CompetitiveDeficiencies
expertiseininstructional developmentand | - under-utilized facility capacity
evaluation - R & D not adequately supported by skilled
technical expertisein new media staff
well-endowed technical facility - greater emphasis on excellencein research
direct contact with VP Academic rather than on superior teaching on campus

recognized campus leader in instructional
technology devel opment

Potential Opportunitiesfor ATL Potential External Threats

faculty-based units don’t have resources + possible pressure to become a cost-recovery
forR& D centre

increasing impetusfor higher educationto| - shift to early-majority adopters changes
review curriculum typical client needs

distance education programs expanding - faculty-based centres might duplicate

ever increasing need for production services and request central funding
support - proliferation of workshops related to

technology

For ATL to sustain is position on campus, it must capitalize on internal resources that are
...valuable, rare, and costly-to-imitate... (Barney, 1995). The combined skills of instructional
development and educati onal technology meet these criteriaasthey arerarely found on campusand are
hard to duplicate. These competenciesare further augmented by ATL’ sfinancial capability to support
research and development in thefield of instructional technology. These competenciesarewhat ATL
does best and will insulateit from many of itsexternal threats. Market opportunitiesto heed arethe
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needs of faculty-based units for support, the ever-increasing impetus on campus for new media
production support, and the expanding number of distance education programs.

Arethe educational technology unit’s prices and costs competitive?

One of ATL’smost powerful clientsis University Hall asit funds ATL. Therefore, itis
essential that ATL demonstrate asolid return oninvestment for thisfunding. Faculty membersarealso
clients. Asmost of ATL’sservicesare availableat no cost, acritical cost for faculty membersistime
spent on projects. ATL must manage its projectsin atime efficient manner to satisfy these clients.

A valuechain analysisreveal sthe core activities used to design, produce, market, deliver, and
support aproduct or service. ATL’ svalue chainisshown below. Thelighter boxesindicate services
that ATL does not provide.

Figure 2: ATL’s Supply Chain
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While value chains typically show aflow between one activity and the next, an important
characteristic of ATL’ svaluechainisthat the activitiesare not necessarily integrated or sequential.
Clientsoften accessATL at various segmentsof itsvaluechain. For example, ATL staff membersare
frequently asked to provide technical assistanceto faculty memberswho haven’t beeninvolvedin any
way with ATL previously. Whilerandom accessto workshops may be supported, random access across
thevaluechainleadsto afragmented, costly approach. Staff work with bitsof projectsout of context
and aren’t ableto assure ahigh-quality outcome. Aswell, staff membersare continually disruptedin
their work and are unableto complete high priority projects. ATL has not been positioned asahelp-
desk service provider, yet much timeis devoted to this sort of response to the detriment of other
activities. On astrategiclevel, ATL’ svalue chain should beintegrated and streamlined to avoid falling
into the something for everyone trap.

Porter (1996) stressestheimportance of making trade-offsand integrating activitiesto assure
that an organization achieves and maintains its competitive advantage.

There will be constant pressures to compromise, relax trade-offs, and emulaterivals. One of

the leader’ s jobs is to teach others in the organization about strategy—and to say no.

( Porter, p77)

Supply
software &
hardware

Tradeoffs are prerequisite to strategic planning because of problems due to:
inconsistencies in image and reputation
different activitiesrequire different product configurations, different employee behavior,
different skills, and different management systems
limits due to internal coordination and control

For ATL, making trade-offs might mean providing technical support to only thoseclientsthat
areinvolvedwith ATL onacomplete project. Activitieswould alsobealignedtofocuson activities
that areof ahighvalueto ATL strategically. For example, other campuscentresprovidetechnical help-
desk support or technical training workshops. ATL should divestitself of theseactivitiesand focuson
activitiesrel ated to maximizing the number and quality of instructional technol ogy projectsit supports.
This sort of approach involvesanumber of difficult decisionsfor ATL. Itsmanagement will bewel
advised to consider Porter,

...astrategic position is not sustainable unless there are trade-offs with other positions.
(Ibid, p 68)

Inall of this, operational effectiveness must be assured (Porter, Strickland-Thompson, 2000).

Activitiesin ATL’svalue chain are often highly time-consuming for ATL staff membersand their
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clients. Streamlining the analysis, design, and production process will be essential to effective
operations. Project management isgradually evolvingat ATL. Itisadifficult process as many aspects
of the university environment are at odds with a more business like production process.

How strong isthe centre’s competitive position?

In abusiness environment, the successfactorsare used to eval uate abusiness' scompetitive
advantage. In an academic environment, analyzing the success factors indicates the strengths and
attributes of ATL in comparison to other centres on campus that also address teaching and/or
educational technology. A preliminary outline of factorsessential to ATL’ ssuccessislisted below.

Table 3: Key Success factorsfor ATL

Factors
Instructional design expertise
Evaluation expertise
Technological expertise
Good communi cations & teaching skills
Reputation on campus
New product innovation capability
Project management skills
Academic research capability
Cost position relative to other campus centres
Production resources (hardware, software)
Customer service orientation

These successfactorswerecirculated to ATL’ smanagement and staff who were asked to rank
theimportance of each factor. For several of thefactors, staff responses diverged significantly fromthe
director’s. Thissuggeststhat more discussion needstotake placewithin ATL regardingitsdirection.

ATL should undertaketo defineits Key Factorsfor Success and reach understanding within
the organi zation about the relative importance of each factor. Then ATL can use thisinventory of
factorsto compare ATL’s capabilities to other campus centres. For example, if ATL’s production
servicesarejudged to be below par, while other centresare comparatively superior, ATL hasat |east
two choices. It may choose to outsource the production aspects of projects to other units, or it could
devoteresourcestoincreasingitscapability inthisarea. Choices such astheseimpact whether or not
ATL undertakes projects such asthe Virtual Retina CD-ROM in the future.

What strategic issues do educational technology units face?

A number of experiences such asthe Virtua Retina project have compelled ATL to ask sharp
guestions about the effectiveness of the various servicesit offers. Asaresult ATL has cometo realize
that many of its strategies have been tailored to address the needs of educational technology’s*“early
adopters’ at the U of A (Rogers, 1995). ATL’ sfocused differentiation of productsand servicesfor this
group isincreasingly out of alignment with the characteristics and needs of the growing population of
instructors using technology who may be categorized as being part of the “early mgjority.” The
characteristics of this model are summarized below and contrasted with an alternative model that is
more attuned to the early majority of educational technology users on campus

Table 4: The Shifting Needs of Clients

Early Adopter Model Early Majority Model

Client instructor department

Instructional design idiosyncratic team effort

Process residency a ATL project meetings

Production instructor (or assi stant) project team

Outcome resources for single course resourcesfor several sectionsor
program

Time available extensive moderate

Risk at evaluation time for high low

instructor
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In reconsidering its strategies, ATL must avoid trying to straddle between two programs. This
would occur if ATL attemptsto combine significantly different approachesto professional
development with existing programs and services. This approach is doomed to failure. Tradeoffs have
to be made and accepted (Porter). The Virtual Retina project demonstrated something that as occurred
on anumber of ATL projects. The production model that required faculty membersto learn then
produce their own instructional resourcesis no longer aviable mode for faculty development. The
early adopters’ zeal for committing to long term, hands-on production is not matched by mainstream
faculty members. Different strategies are needed for both production and faculty development.

In past strategic planning efforts, it seemsthat ATL management and staff have been
swamped by the number and complexity of ATL’sinitiatives and have difficulty seeing the larger
strategic structure of ATL’s activities. The analysis methods described to this point enable people
within an organization to develop an number of perspectives on both their external competitive
environment and their internal capabilities to respond to this environment. Vanguard' s Activity System
Map isagood next step for ATL asit moves towards refining its existing strategic plan. This map
represents the network of activities conducted by an organization. These types of maps...

...show how acompany’s strategic position is contained in a set of tailored activities
designed to deliver it. (Porter, p 71)

A suggested Activity System Map for ATL isshownin Figure 3.

Figure 3: ATL’sActivity System Map
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After completing the Activity System Map atechnology unit’s management should ask the
following sorts of questions:

- Arethe activities consistent with the unit’s overall positioning? (i.e. needs served, type of
clients accessed)

How do the activities within the unit reinforce or detract from each other?

Could changesin how one activity is performed enable othersto be phased out?

What broad strategies and goals for the unit can be used to direct these activities?

What are indicators for evaluating the success for each of these activities?

With an Activity Map the salient features of an organization become apparent. Broader
strategies emerge and are readily translated into a concise strategic plan for the organization. At this
point, educational technology units are ready to assess whether projects such asthe Virtual Retina CD-
ROM are aigned with the strategic plan.

Conclusion

Only asampling of possible methods for analyzing an organization’s external competitive
environment and internal capabilities have been explored. Thereis awealth of resources designed for
business and industry that can be used to free up blocked strategic planning. Project’s such as the
Virtual Retinainform an organization that it is entering a period of strategic dissonance, atime when
successful strategies no longer work on al dimensions. At such times, strategic analysis methods
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facilitate the asking and answering of fundamental questions related to direction, purpose, and
relevance of core strategies used by an organization.
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PRIVACY AND ANONYMITY; | SSUES FOR ONLINE STUDENTS OR NOT?

Sandra L. Novick
Dannie B. Francis
University of Wyoming

Abstract

With the advent of the Internet, email and increased use of online services issues of privacy,
anonymity and security of personal information have evolved to a new level of importance.
These issues have been discussed extensively as related to open access online services but are
yet to be fully addressed for students of online classes. This pilot study sought to determineif
students of a web-based distance education cour se had expectations of privacy, anonymity or
issues of sharing personal information as related to the web mediated interactions of the
online course. Sudentstaking their first online course were found to have significantly higher
concernsrelated to privacy issues than those who had previously taken online classes. With
the increase in web-based distance education courses and entire degree programs being
offered through the Internet it isimportant to deter mine student attitudes which might effect
success of such programs and students.

Introduction

With the advent of the Internet, email and increased use of online services for web-based
instruction, web enhanced or supported instruction (such as chat rooms, streaming video, and threaded
discussions) issues of privacy, anonymity and security of personal information have evolved to anew
level of importance. There has been agreat deal of discussion and several studies (Bodi, 1998; Descy,
1997; Metivier-Carreiro & LaFollette, 1997; Singleton, 1998) conducted concerning privacy and
anonymity of personswho usetheInternet. For adult educators Holt (1998) reminds us, these concerns
are not unique to the Internet, but “risks may be magnified by the power and reach of electronic
systems” and are yet to be addressed for students of online classes.

Distance education and more specificaly online courses bring into play a new set of
classroomvariables and factors (Holt, Kleiber, Swenson, Reesand Milton, 1998). Of interest hereare
the changing attitudes and expectations of distance education students who now are partaking of
education through the electronic forum of the Internet. For example, within thetraditional classroom a
student’ s appearance, and usually both gender and race, are apparent to fellow classmates. Thefaceto-
face interaction often found in traditional educational settings usually results in students revealing
components of their personalities, whether it is a tendency to be out spoken or alack of participation
that might be interpreted as shyness, or some other trait, often there is some insight into the person
behind the student. This face-to-face interaction is missing in the online environment of a web-based
distance education course.

Because of this environmental difference between traditional and online education we sought
to determine if students of a web-based distance education course had expectations of privacy,
anonymity or issues of sharing personal information as related to the web mediated interactions of the
online course. For the purposes of this study privacy was defined as the release of personal
information to other members of the online class, including name, home address, phone number, and
posting of their picture while anonymity was considered to be the ability to conceal one'sidentity and
true personality, even use of an alias.

While it has been shown that individuals utilizing welb-based commerce and social
interactions, email and chat rooms have expectations of privacy, anonymity and personal information
sharing subject to the implied security level of each activity and educators note that such issues should
be of concern for online students (Holt, 1998) theliterature does not contain specific research reflecting
the attitudes of students in web-based distance educationa environments towards these areas of
personal concern.

M ethods
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Studentsin an online distance education course offered by the Adult Learning and Technology
Department of the College of Education at the University of Wyoming were approach via the
announcements area of one of the course modules to volunteer to complete an online survey regarding
attitudes towards issues of privacy, anonymity and persona information sharing in an online
educational environment. The survey was given during the next to last week of the course, which was
on distance education technology. The survey was built in Macromedia' s Dreamweaver 3 software
using radio buttons as the response method. The URL for the survey was given and students who
choseto participate were asked to select the URL and complete aquestionnaire consisting of amultiple
choice demographics section plus 17 attitudes questions. The attitudes questions used aLikert scal e of
5 categories from strongly agree to strongly disagree. Respondents submitted the completed
questionnaires viathe Internet by choosing a submit button. Likert responses were weighted 1 through
5. Responsesto questions were tallied with a strong concern for privacy and/or anonymity resultingin
alow score (1) while a strong preference for openness or no privacy or anonymity resulted in a high
score (5). Of the 17 questions 9 were related to issues of privacy and 8 to issues of anonymity.
Statistics were performed using SPSS.

Results

Of the 29 studentsin the course 12 (41.4%) responded to the online survey, which istypical of
online survey responserates. Of the respondents 58.3% (7) were female and 83.3% (10) were 41 years
or older. A mgjority of the students were married (75%) with no children still living at home (83.3%).
There was a fifty-fifty split between full time and part time student status and 58.3% were employed
full time. Eight respondents had never taken a web-based distance education course (66.7%). Only
16.7% (2) of the responders had not taken traditional classroom style courses at the post-secondary
level. The majority of responders were enrolled in a degree-seeking program (66.7%) at the graduate
(50%) or undergraduate level (16.7%). The reasons most often cited for taking thisonline course were
the flexibility of time (16.7%), inability to travel to the campus (25%), and that this course was only
being offered as an online course at thistime (33.3%). None of the respondents reported a preference
for aweb-based environment astheir reason.

Weighted privacy and anonymity values were determined based on responses and number of
questions pertaining to that category in theinstrument. The scores were analyzed using independent t-
test. Students who had not previously taken an online class were found to have a significantly lower
mean score on privacy (showing more concern) than students who had taken 2 or more online classes (t
=2.47,p=.032).

A principal component analysis extraction of the data showed a high degree of covariance,
with all questions highly related as shown by the consistency of responses. The strongest reactions
came to questions such as, “Should a student be able to use a pseudonym (as opposed to their real
name), for chats and threaded discussions’? Ten of the twelve respondents either disagreed or strongly
disagreed (83.3%) with the concept that students should be able to act anonymously. Of interest
because of the relative neutrality of responses are mean results for some of theindividual questions(5
= strongly agree, 3 = neutral, and 1 = strongly disagree); security of information that is shared in an
online class (2.75), live video and audio for chats (3.5), sharing biographies at the beginning of the
class (3.66) and students should post their picture as part of the introduction process (3.0). Mild
concern was expressed over sharing personal data such as home phone numbers or addresses (2.08).

Conclusion

While the sample number (n=12) is low this pilot study shows that students who had not
previously taken an online course had greater concerns of privacy than students who had prior online
coursework. We know that users of chat rooms and e-commerce expect a certain level of security
(Moss, 2000) it appears from this limited study that perhaps first time students of online distance
education classes have similar concerns while “ experienced online students do not. Perhapsthisisin
part due to the fact that experienced students realize they are entering a somewhat more secure or
closed environment in the form of an online course.

Refinement of the questionnaire, increase in the number surveyed and performing the survey
again on both first time students and experience online students would be needed to confirm the
findings of a difference in attitudes related to issues of privacy in these two groups of students. With
the increase in web-based di stance education courses and entire degree programs being offered through
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the Internet it isimportant to determine student attitudeswhich might effect success of such programs
and students.
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REDESIGNING THE DISTANCE EDUCATION COURSES
OF ANADOLU UNIVERSITY IN TURKEY

Cengiz Hakan Aydin
Anadolu University

Abstract

Developments in communication technologies and instructional methods force distance
education providersto changetheway they try to hel plearners. Anadolu University asone of
the biggest distance education providersin Turkey has been trying to adapt its distance
education programsto this new situation occurred especially during 1990s. The University
has devel oped a new distance education model and lunched a project to help the learners.
This model includes use of textbooks, television programs, computer -based instruction
programs on CD-ROMsand Web siteseither together or alone dependsonthelearnersability
to accessthe equipments necessary for thematerials. Thispaper aimed to explain detail s of
this ongoing project in Anadolu University.

Introduction

Distance education, the structured teaching-learning process that is not limited by time and
place, is one of the fastest growing applications of educational technology. This growth has occurred
especialy in the last decades of 20" Century. During this period, developments in computer based
delivery systems and in instructional strategies have caused significant changesin the field of distance
education. Distance learners have had better opportunities and freedom to determine when, where,
what, and how to study since the distance education providers started to adapt their services according
to these changes. .

As one of the largest distance education providers, Anadolu University could not stay
unaware of these changes in the field. Therefore, the University has launched a new project in 1999
about redesigning the distance learning courses in the light of past experiences and principles of
instructional design.

This paper aimed to explain details of this ongoing project in Anadolu University. It is hoped
that the explanations here will help readers to comprehend how a highly content-focused distance
education system is trying to transform to a learner-centered system.

First, this paper will summarize some of the trends influencing thefield of distance education.
Next, it will give some of the current statistics about the Open Education Faculty of Anadolu
University. Finally, the paper will clarify the details of the project and explain what has been done
since the beginning of the project.

Some of the Trendsin Distance Education

Distance education has been influenced by the developments in many other fields since its
pioneers. It is not the intent of this paper to explain al these fields and the developments. However
there are two of them that have had major effects on recent implementations of distance education.

One of these is the field of communication technologies. Since distance learners and the
instructor are separated, there is a need for an artificial communication medium that will provide a
channel for information flow and interaction between them.

Distance education providers have successfully been using different forms of communication
technologies for meeting this need. Print form was the first and the widely used one, but, as Spodik
(1999) points out, audio and video broadcasting technologies helped to revolutionize the scope and
capability of distance learning programs. However al these have brought tremendous financial cost
and many restrictions on the learners.

" In 1998, the World Bank recognized Anadolu as the world’ s largest university (Potashnik & Capper,
1998).
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On the other hand, for many (Harrasim, 1990; Mclsaac & Gunawardena, 1996; Schrum, 1999)
recent developments in computer based communication technologi es opened new doors to distance
education providers due to their unique characteristics such as speed of delivery and increased
interaction. The practices have shown that computer based communication technologies helped the
distance education providers to reach more geographically and physically separated individuals, to
offer more interactivity among the learners, to incorporate new instructional methods, and above all to
bring the distinctions between distance education and traditional education closer (Mclsaac &
Gunawardena, 1996).

Developmentsin the field of instructional psychology have also been influencing the distance
education practices to a greater extent. Recent studies on learning have revealed that learning is a
change in meaning constructed from experience (Newby, Stepich, Lehman & Russell, 1996), and after
bringing his/her prior knowledgeto thelearning experience, thelearner co-construct new meaning onto
former knowledge through interaction with the material, with the other learners and with the instructor
(Morphew, 2000). That is why this new approach has been called as constructivism, or constructivist
learning. In general, aconstructivist learning activity ismorelearner-focused and includes a set of tasks
and resources available to learners for actively creating their own meaning in an authentic context
rather than passively absorbing knowledge structures created by the instructor.

Tam (2000) indicates that when applied to the distance learning context, there is no doubt that
constructivism and the use of new technologies will help transform significantly the way distance
education should be conducted.

“... computer-mediated communications, computer-supported collaborative work,

problem-based learning environments, and computer-based cognitive tools, for

example, can offer the field of distance education alternative approaches to facilitate

learning. These constructivist environments and tools can replace the deterministic

teacher-controlled [content-focused] model of distance education with contextualized

work environments, thinking tools, and conversation media that support the

knowledge construction processin different settings.”

Especially during late 1990s, observable consequences and products of this approach have
started to beseen in the distance education programs. For instance, Jonassen, Peck and Wilson’ s (1999)
conceptual model of learning environments for technology gives details and examples about creating
constructivist distance learning environments..

Distance Education in Anadolu Universty

According to Daniel (1996) Anadolu University is one of the mega universities of the world
because of its nearly 600.000 enrolled students.

The University was created in 1981 from an older institution, the Academy of Economics and
Commercial Sciences of Eskisehir. In 1982, a school, named Open Education Faculty was founded in
order to supply the demand of higher education.

By the 1982-1983 academic year, Open Education Faculty had enrolled 29,479 studentsin the
fields of economi cs and business administration. By the 1999-2000 academic year, the number of the
new enrolled students reached 182,000 in four 4 years programs (economics, business administration,
preschool teacher education, English teacher education) and 166,000 in 22other 2 years programs (e.g.
export, banking and insurance, public relations, book keeping, tourism, hotel management, sde
management), two if which are designed for the Turkish citizensliving in different cities of Europe.

The Open Education Faculty islegally required to accept any applicant who scores at least
105 on national entrance exam (average score is around 160). There is an idea about taking anyone
who wants to get in any program of the Faculty, but has not been applied yet.

The Open Education Faculty uses mostly printed texts and television programs as the course
materials. All these materials are produced in-house. The Faculty has printing facilities and
professional TV studios for the production of distance learning materials. More than 400 textbooks
have been printed and 2.200 TV programs have been produced since the foundation. The Faculty
broadcast nationwide six hours of programming everyday on Channel 4 of the Turkish Radio and
Television Corporation.

' Mega universities are large open universities, each of which enrolls more than 100,000 students per
year.
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In addition, there are 81 administrative centers throughout the country and in 58 of them
students can attend noncompulsory evening classes several times per week to get the academic
counseling.

The Faculty tries to bring new technologies into the system. For instance, a pilot marketing
course was delivered through videoconferencing at a school in Kazakhstan. Also, in computer based
instruction department, several samples for different courses are produced each year. However the
system heavily relies on textbooks.

One of the main problems d the Open Education Faculty is the low graduation rate.
According to most recent statistics, only 34% of those who enter the two years program earn degrees
within two years, and just 23% of those who begin four-years programsin four years.

Studies have shown that 76% of the students holds part and full time jobs and having
difficulty for leaving time for study. It is also determined that most of the students are not using the
textbooks designed and written by the Faculty of Open Education. Instead the students find the books
that are published by the private companies easer to read and understand, and also more helpful for
themselves. It has been noticed that the main goal of these books is to prepare students to the exams
instead of instruct. Thus, they include few explanations about the content but lots of practice.

The students list the problems about the Faculty of Open Education’ s textbooks as being very
complicated, including long texts, having academic language, requiring lots of time to study, and
providing few practice. The students indicated that because of these reasons they think the books are
hard to read and understand.

The Project

The low graduation rates, critics about the delivery systems, and trends in distance education
have forced the Open Education Faculty to redesign its courses. Therefore, the Faculty has launched a
new project in 1999 about redesigning the distance learning coursesin the light of past experiencesand
principles of instructional design.

The project consists of four stages: Firstly, most of the Open Education Faculty programs
started in different years so that each curriculum devel oped separately. Asaresult of this many courses
that included almost the same content were offered and material sfor these courseswere produced. This
was nothing but only vast of time, money and effort. Thus, in the first stage of the project, it was
planned to re-develop the curriculum of each program and determined to give the priority to the four
years programs (especialy economics and business management). These courses re-developed and
standardization secured among the programs. During this stage, content specialists worked with
instructional designers to determine the main goal and objectives of each coursesin the programs.

Secondly, as a result of critics about the current materials, the administration of the Open
Education Faculty wanted to provide more appealing, effective, and efficient materials to the students.
After several analyses, it has been decided to use multiple mediaformats for each course because of a
constructivist idea that advices proving multiple representations of the knowledge to the learners for
helping them in constructing their knowledge. A textbook with an accompanying computer-based
instruction program on CD-ROM, atelevision program, and aweb site were the media selected for the
COUrses.

According to thisselection, each mediumisresponsiblefor the different aspects of instruction
process. In other words, textbook is the main source for providing information to the learners while
television program shows the real life examples related to the information supplied through the
textbook. Computer-based instruction program on CD-ROM is designed to overcome the lack of
interactivity between the learner and the material. The Web site, on the other hand, that allow both
synchronous and asynchronous communications not only among learners but also between learners and
instructor isintended for the solution of other interactivity problems (learner to learner and learner to
instructor). The main idea behind these sorts of uses of mediaisto help the learnersto get advantages
of different media attributes (Kozma, 1994).

However, it has been found out that most of the distance learners in Turkey do not have an
opportunity to access a computer and/or Internet. According to recent figures only 8% of the Open
Education Faculty students have access to computers although the Faculty has established 14 computer
facility centersthroughout the country since the early 1990s.

Also, some of the learners, especially who livein rural areas of Turkey, are not able to watch
the television programs for varying reasons.
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In order to overcome these problems, the all materials (textbooks, computer-based instruction
programs, television programs and Web sites) are designed in a manner that each of them can provide
all aspects of instruction process (e.g. motivating learners, providing information, giving practice and
feedback, etc.). For instance, Web site has several links that takes|earnersto sites where they can get
information about the topic, have opportunity to practice and get immediate and/or delayed feedback,
and so on.

After selecting and designing the instructional media, thirdly, a pilot project is planned to be
done in order to see effectiveness and appeal of materials produced according to instructional design
principles. An instructional design team including an instructional designer, a graphic artist and a
content specialist was formed in summer 1999. The main duties of this team were determined as
preparing a model chapter and conducting a pilot test to see if the new approach (designing
instructional materialsaccording to theinstructional design principlesand theories) has positive effects
on Open Education students.

The team, first, selected “law of demand and supply” as the topic of model chapter because
the students studying in different Open Education programs found it as one of the most important and
difficult topics. Then, the team prepared a model textbook chapter according to instructional design,
visual communication, distance learning and adult learning principles. As a result of this, many new
features such as advance organizers, attention-focusing devices, follow up activities, embedded tests,
new graphical look are used in the chapter. Then a TV program specialist and a computer based
instruction expert joined the team. They also worked collaboratively with the other members of the
team.

After preparing all the materials, the team called the Open Education students in Eskisehir (a
town where the University is located) to participate the pilot test. During the test, 15 voluntary
participants are asked to study the chapter at home or work and take notes about the strengths,
limitations, and time spend to study. Unfortunately the participants could not reach the tv program and
the web-based instruction materials due to technical problems and the traditional belief of seeing the
textbook main means of instruction. However they had chance to review the printed material. After
completing, the students are asked join a face-to-face conversation about the materials and asked to
mention again their ideas about the model chapter. Also, atest consist of items related to the topic
covered in the chapter administered to the participants to see how well the model helped them to learn
the content.

The participants' high scores and their positive remarks on the model chapter satisfied the
team and the administration of the Faculty. All the participants got very high scores at the test
administered right after they completed studying the materials. Some of the participants took the
scheduled midterm exams after the study and they verbally expressed that they did not have any
problem answering the questions about the “Law of Demand and Supply”.

All the participants also liked the idea of using an advance organizer, which was a short
beginning of an article taken from a daily newspaper. The participants aso found the recaps and the
embedded test very beneficia; follow up activities and web addresses very useful. On the other hand,
they thought that the warm-up questions at the beginning were quite difficult and were not interesting.

In addition, during the personal conversations the participants mentioned that the well-
designed tv and computer based instruction programs might be very useful for the ones who have
access to these programs.

Later, fourthly, the Faculty administration decided to use new material s during the 2001-2002
academic year. So that, course materials design teams were formed for each course and they started to
work on the course materials on the bases of the model chapter on "Law of Demand and Supply”,
which was revised in the light of the participants suggestions, under the supervision and coordination
of theinstructional design department.

The core team usually consists of an instructional designer, a content specialist, a graphic
artist and a coordinator. Besides tv program specialists and web/computer based instruction experts are
joining the team.

According to the plans, these teams firstly focus on the textbook because it is a fact that
textbooks are the ones almost all students easily reach. They start training writers about the new
structure of the course materials and instructional design princi ples (advance organizers, instructional
objectives, etc). After receiving the written chapter, the team members meet with graphic artists, and tv
and web/computer based instruction speciaists. While graphic artists add visuals into the text the tv
programs, web pages and computer based instruction specialist starts producing the programs. The core
team members secure the interrelations among all these materials. After completing all the materials,
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they are revised by the course team. The team offer revisions if there is a need. After revisions and
duplicating, all the materials are packed together as the course materials.

But, due to lack of enough time and qualified human resources, production of web/computer
based instruction programs were postponed. So the project has continued with the production of
textbooks and tv programs.

There have been some other obstacles in the design and development procedure, too. One of
the very important one is the limitation of the number of the instructional designers in Turkey,
especialy in Anadolu University. This number is limited only to the fingers of a hand. Due to this
limitation, each instructional designer had to be in different course teams. This caused the problem of
not focusing on the each course intensively. However, during the project several new graduates of the
Educational Communications and Planning Department o Anadolu University helped these
instructional designers and through this participation they got training about the instructional design
and instructional media. For the other courses they will take a part in course teams as the instructional
designers.

Another important obstacle was the other ongoing projects in the University and the Faculty.
Because of those, several facilities such as tv studios and printing office could not be used by the team,
and some of the project members such as graphic artists and content specialists could not join the
whole procedure. As a consequence of this, al the timing plans failed and left a few times —like 3
months- to design and development of the courses. So that, the Faculty administration has decided
apply this project on mathematics, economics and business management courses. Now course teams
areworking on instructional materials of these courses.

Conclusion

Developments in communication technologies and instructional methods force distance
education providers to change the way they try to help learners. Anadolu University as one of the
biggest distance education providersin Turkey has been trying to adapt its distance education programs
to this new situation occurred especially during 1990s. The University has developed a new distance
education model and lunched a project to help the learners. This model includes use of textbooks,
television programs, computer-based instruction programson CD-ROMs and Web sites either together
or aone depends on the learners ahility to access the equipments necessary for the materials.

Although everything planned at the beginning of the project could not be done due to several
reasons, it can be easily asserted that this effort has several important effects on Turkish distance
education system.

First of all, it introduced thefield and the process of instructional design to the peoplewho are
developing products (textbooks, web based education, computer based education, educationa tv
programs) for instructional purposes and unaware of instructional design. Also, it has revealed the
strength of instructional design to the people who are aware of instructional design but do not
appreciate it. Besidesit gave a clear idea about what kinds of features a textbook should have and what
sorts of processes should be completed during the development of an effective textbook. These are
significant for the development of the instructional design field in Turkey. Now more and more people
have started talking about systematic and systemic design of instruction.

Second, after this effort, both Faculty of Open Education and the University have appreciated
the dynamic nature of distance education field and decided to keep up developmentsin the field. That
means the Faculty istrying to improveits services through the effective use of instructional media and
giving up not to looking at the reasons of low graduation rates. Thus, a new department, instructional
design department, established under the Open Education Faculty and new instructional designers are
employed.

However, all these are not enough. In order to remove all kinds of barriers on the applications
of more effective, efficient, and appealing delivery methods and technol ogies, the administrators of the
distance education providers must take serious steps.
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ACCESSING CBT LEARNERS STUDY &ILLS

Leaunda S. Hemphill
Prairie Sate College

Purpose

The purpose of the study (Hemphill, 2000) was to determineif learners who were given
individualized learner strategies based on asurvey of their needs at the time of instruction score higher
than those learners who were not given the strategies. A proof-of -concept learner profile instrument
was devel oped to provide specific strategies to learners to help them increase their effectivenessin
taking computer-based training (CBT) courses. The short survey assesses the learners learning needs
and generates a customized learner profile with individualized strategies for each learner'straining
needs, learning and environmental preferences, and optimum use of learner-controlled program
features for the task at hand.

Rationale

In learner-controlled environments such as computer-based training, learner involvement is
important to make the training meaningful. Unfortunately many learners are not capable of selecting
appropriate learning strategies and software options that enhance their instruction (Clark, 1984; Y oon,
1994). Individual differences such as prior knowledge of related tasks and motivation for completing
the task appear to be good predictors of future achievement (Jonassen and Grabowski, 1993; Garcia
and Pintrich, 1995). Metacognitive strategies also allow learnersto perform effectively in self-
regulated environments (Gay, Trumball, & Mazur, 1991). Self-efficacy, cognitive strategies, and
learning styles may also affect learning. A number of researchers (Hannafin & Sullivan, 1996;
Nathenson & Henderson, 1980) have recognized the need for a preinstructional survey to assess the
learners individual characteristics and needs at the time of instruction and then provide the learners
with aprofile of individualized strategies for improving their achievement. Unfortunately, available
learner surveys usually focus on the general prescriptive and evaluative purposes and are not
appropriate for suggesting learning strategies for specific CBT training applications.

Procedure

Thelearner profile and survey instrument prototype was developed and then tested at three
different colleges to determine if there was a relationship between the use of the suggested |earner
strategies and the learners’ achievement on the posttest. All subjects took the learner profile survey, a
pretest, the software-training course, a posttest, and an exit survey. Thetreatment groups also received
learner profiles with individualized suggested strategies. The subjects in the treatment groups were
rated on their compliance to the suggested strategies.

Data Analysis

The experimental analysiswas asfollows. Pretest and posttest scores were compared using a
t-test and descriptive statistics, aswasthe length of timethe subjects spent compl eting thetraining. The
treatment group subjects’ and raters' judgment of the subjects compliance to following the strategies
suggested were correlated. Descriptive statistics were done on the treatment group subjects' opinion of
which strategies were the most useful and least useful. The instrument questions analysis was as
follows. The distractahility and perceptual modality construct survey items were analyzed using
frequency data. A principal component analysis of the results of the pilot group was used to analyze
the construct validity of theitemsrelated to the motivation, self-efficacy, and metacognitive awareness
constructs. Thoseitemsthat fit together in acommon construct were used to determine which
strategiesthelearnersreceived in their learner profile.
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Results and Discussion

The findings of the experimental study revealed that there was a statistically significance
difference between the achievement score percent of subjects who f ollowed the |earning strategies
suggested in their learner profiles and of subjects who were not given the strategies or did not use the
strategies. The time spent in the course and the students' rating of the usefulness of the training course
did not vary much across the groups.

Interestingly, the importance of learners complying with the strategies given and how to
measure that compliance emerged as an important component of this study. The reasons for not
following theinstructionsincluded the learnersbelieving that the strategies were not useful to them,
that working through a strategy took too long, and that they already had strategies they used and they
did not want to try others. This study may encourage educators and developersto ook more closely at
suggesting strategies that are unique to each learner at the time of instruction and at the importance of
having the learners use the suggested strategies.

262



References

Clark, R.E. (1984). Research on student thought proceses during computer-based i nstruction.
Journal of Instructional Development, 7, 2-5.
Garcia, T., & Pintrich, P.R. (1995, April). Assessing students motivation and learning

strategies. The motivated strategies for |earning questionnaire. Paper presented at the annual meeting
of the American Educational Research Association, San Francisco, CA. (ERIC Document
Reproduction Service No., ED 383 770).

Gay, G., Trumbull, D., & Mazur, J. (1991). Designing and testing navigational strategies and
guidance tools for a hypermedia program. Journal of Educational Computing Research, 7(2), 189-202.

Hannafin, R.D., & Sullivan, H. (1996). Preferences and learner control over amount of
instruction. Journal of Educational Psychology, 88(1), 19-30.

Hemphill, L.S. (2000). Development of alearner profile for computer-based training.
Docotoral dissertation, Utah State University, Logan, UT.

Jonassen, D.H., & Grabowski, B. L. (1993). Handbook of individual differences, learning, and
instruction. Hillsdale, NJ: Erlbaum.

Nathenson, M.B., & Henderson, E.S. (1980). Using student feedback to improve learning
materials. London: Croom Helm.

Yoon, G.-K. (1994). The effect of instructional control, cognitive style, and prior knowledge

on learning of computer-assisted instruction. Journal of Educational Technology Systems, 22(4), 357-
370.

263



ONLINE STAFF DEVELOPMENT: A COLLABORATIVE APPROACH

Dusti Howell
Bill Stinson
Emporia Sate University

Introduction

The public has rai sed numerous concerns regarding the quality of teaching in our schools.
Political and professional factions have devel oped outcomes and standards for assessing not only
student learning but also teaching performance. To enhance our K-12 educational systems, avariety of
professional approaches are being explored and proposed. For example, the National Commission on
Teaching & America s Future’s 1996 report, “What Matters Most: Teaching and America' s Future,”
outlines several changesin professional development programs. One change proposed isto organize
teacher education and professional development around standards for students and teachers. Another
suggestion isdevel oping teacher academies, partnerships of schools/universities, and learning networks
transcending school boundaries. Another exampleisthe California Formative Assessment and Support
System for Teachers (CFASST) which emphasizes the point of investing in teacher devel opment and
sustained examination of teaching performance over time will increase success for students and
teachersalike (Oliebe, 1999).

According to the NASSP Bulletin, October 2000, “An Ambitious Vision of Professional
Development for Teachers,” quality teacher professional development has never been more important
withtheever, increasing intensity of challenges and expectationsfor quality education. (Ganser, 2000).
Darling-Hammond and McL aughlin (1996) expressed increasing teacher effectiveness and student
achievement will require teachersto learn not only new skills and perspectives but also unlearn
practices and beliefs that they have held onto for years. Guskey and Sparks (1996) use the terms—
content, process, and context — as guidelinesin developing quality professional development. Content
in aprofessional development offering should deepen one’ s understanding of an academic discipline
and teaching/learning principles. How these professional development experiences are planned,
organized, and implemented reflects the process. Corcoran (1995) describes the most effective
experiences in professional development occur when teachers are engaged in designed, intensive
intellectual, social, and emational experiences. Thethird quality, context, isaimed at providing an
inservice environment for improving teaching through such things as accessibility to resources,
meeting individual and organizational needs, and learning activities that are experiential in nature.

Professional development should reflect societal demands and skills needed for successful
participation in one's culture for teachers and students alike. Technology has become the driver in
much of our cultural environment. Teachers must not only understand the implications of our existing
technological society but also useitstoolsin avariety of waysto show their usefulnessin teaching and
learning. Schofield (1995) describes asituation all too familiar that computers do not fulfill our
expectationsin school s because teachers are not shown how to integrate this new technology into their
instruction, or into their students' learning processes. In describing a“generational model for
professional development,” Caverly, Peterson, and Mandeville (1997) cite we must not just “train”
teachers in technology but “educate” then to think differently about how to useit in their classrooms.
In aspecial eSchool Newsreport, “Professional Development: Bringing Technology into the
Classroom Effectively,” it statesthat teachers use computersregularly at home and at school for lesson
planning, correspondence, and personal business. However, the vast majority of them are not using
them in their classrooms for instructional purposes (Levin-Epstein, 2000).

We need to insure that teachers are capitalizing upon the recent technol ogical advances and
toolsfor learning. When teachers are actively involved in using and applying technological toolsin
various learning situations, the possibilities of using technology in one’s own classroom is enhanced.
The following case study describes a collaborative attempt to incorporate the use of various
technological toolsin delivering an onsite version of atraditional professional development program.
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A Case Study of Virtual Staff Development

TheFlint Hills Special Educational Cooperative program director contacted teacher educators
in the Teachers College at Emporia State University about the possihility of faculty being involvedina
program called Fundamental 4AMAT Level Onetraining. Thistraining was made possible through a
grant addressing the integration of learning styles and the latest information on brain research into
lesson planning. During thisinservice training, corporate trainers from About Learning Inc., expressed
an interest in making this training accessible to individual teachersin rural and international areas.
Subsequent discussions involving Emporia State University professors, the Flint Hills Special
Educational Cooperative, About Learning and MacL ean Media led to a collaborative distance learning
venture.

Each organization brought special ingredients to the potential development of the online
delivery of Fundamental 4AMAT Level Onetraining. Emporia State University isthe premier
preservicelinservice teacher training institution in the State of Kansas. It isawayslooking for more
effective waysto address needs and interests of teachersin the state. In addition, increasing interestin
technology integration within the K-12 classroom setting and exploring the potential of a distance
learning delivery model for teacher training are topics of continuing interest. The Flint Hills Special
Educational Cooperative providesresources and intservices for eight local school districts. The
Cooperative is dways looking for a more effective way to serve a broad geographical area of clientele
and researching ways to make staff development more economically and educationally effective.
About Learning, Inc. is an established private corporation which developed a product called
Fundamental 4AMAT training. Thistraining involves learning styles, diversity in the classroom and
lesson plan design. About Learning, Inc. expressed an interest in economically deliveringit's
fundamental training to teachersin remote areas via distance learning. MaclLean Mediais abroad
based company involved in producing avariety of educational materials. Among itsclientsis
Aboutlearning, Inc.

After much discussion between the collaborative partners, a decision was made to pursue the
possibility of converting a traditional face-to-face training program into an online experience. This
staff development endeavor would utilize university faculty, school district personnel and corporate
partners. To convert atraditional training program into an online experience created several concerns.
The first concern was focusing on adapting written and audiovisua materids developed by
Aboutlearning, Inc. into web course delivery system with CD-ROM supplementation. Emporia State
University teacher educators investigated the four learning styles that are assessed within the AMAT
system, mapping out the various technol ogies that would be most appropriate for each style. TypeOne
learners are the most social of the four types. They are interested in real time collaboration and
communication within a classroom setting. It wasfelt that live chat, threaded discussion forums, video
conferences, and email would be tools that would allow Type One learners to operate within the
comfort zone of their learning style.  Type Two learners are more interested in the facts and
information concerning the course. It was reasoned that online surveys, streamed lectures, formal
discussions, and a very structured technology framework would benefit them the most. Type Three
learners prefer to “just do it.” They prefer to be active participants in a very structured learning
process. Utilizing step-by-step tutorials, working with relevant software tools, and surfing the Internet
in a structured way would be activities that would match best with their learning style. Type Foursare
those who are constantly coming up with new ideas. They hate to be limited by a structured approach,
preferring to allow their creative energies to flourish in anyway they like. Unstructured chat, open
forum discussions, paint programs, and web page devel opment outside of the typical template approach
are activities that lend themselves to this type of | earner.

Because of the interactive nature of the traditional training approach, it was imperative to
provide cooperative learning and student interactive experiences, to preserve the integrity of
Aboutlearning’ sprogram.

We chose to focus on several interactivevehiclesin the devel opment of thisonlinecourse: e-
mail, threaded forum discussions, and live chat. Live chat can be a difficult medium to utilize
successfully, and at best is often labeled as controlled chaos. We chose to use live chat for topical
discussions, mixed and homogenous learning style groups, and specia invited speakers. It was made
clear to the students that the chat rooms were also available to them whenever they wanted to work
with their partners discussing their lesson plan projects.

One major component of the training required lesson plan assistance and evaluation
opportunities. Thisiscritical as students both develop and critique each other’ sfinal projects¥sa
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AMAT lesson plan built around the four learning styles, including left and right brain activities.
Students participated in a class brainstorming forum to create their initial ideas. They exchanged lesson
plan ideas and critiques viae-mail with their partners. To facilitate this process, a separate website
(http://www.lessonbank.com/) was developed to allow students a structured area to post and evaluate
lesson plans. At thissite their final postings are open for classreview. Interestingly, thissiteisnow a
repository of hundreds of 4AMAT lesson plans from both students and trainers available to anyone
interested in lesson plan design.

What were the impressions of teachersin our case study toward online delivery professional
delivery courses? Teachersliked the highly organized, logical structure of the online product. Having
an overall course outline on the course website enabled teachers to plan ahead and have the option of
anytime, anywhereto fit their daily schedulesto complete assignments. Teachers favored the multi-
dimensional resource applications of using traditional hard copy materials, linksto internet information
and a comprehensive CD containing self evaluative assessment instruments, graphical representation
and audio-visual mini-lectures of related materials. Online forum discussions were looked upon
favorably as opportunitiesto read and digest information before having to respond to classmates. Also,
it wasindicated that this form of discussion could not be dominated by avery few or curtailed by a
busy onsite class schedule. It allowed everyone input on significant course issues— atrue expression
of diversity. Finally, many course participants expressed that online, distance learning was the wave of
the future in education.

Besides several strengths, online delivery of Fundamental Level One 4MAT training had its
shortcomings. The issue of no face-to-face interactions did bother some individuals. Theisolation of
reading and working a one existed and in some cases, created frustrations concerning the use of various
technologies, difficultieswith some CD applications, and general technological “glitches.” Inthe same
token, e-mail correspondence and responses between instructors and students alike were expected to be
“instant” because of the speed of e-mail technology. Anything lessthan this speed of response created
negative impressions. For some students, aweb-based course tends to work against developing
personal relationships with classmates since e-mail and forum discussion taketimeto transcribe and to
communicatewith others.

Implications of Online Staff Development

The conversion of the traditional Fundamental Level One 4AMAT training to an online delivery
was considered successful. Much of this success was due to the already apparent structure of the onsite
training program designed by Aboutlearning, Inc. which centered around learning styles and brain-
based research. All that was necessary for the online designers was to employ appropriate
technological toolsfor an effective online delivery. The virtual online course can address and retain
the integrity of the staff development training if the technological tools are appropriate and
implemented properly.

The National Board for Professional Teaching Standards (NBPTS) has designed not only
certification standards for accomplished teachers but it has also been looking at teacher growth over
one'sprofessional life span. (Diez & Blackwell, 1999). Among the NBPTS chargesisa
recommendation to design graduate teacher programswith three critical factorswhich promote teacher
growth: (1) reflection on practice, (2) systematic inquiry into practice, and (3) collaboration with
othersin meeting learner’ sneeds. Reflection on practice, as cited by the NBPTS, isateacher’ s ability
to explain what they do and why they do certain thingsin their classrooms. For example, online forum
discussions allowed al teachers timeto reflect and express well-thought out responses. Challenging
assignments and online discussion allows for the observance of diversity among teaching practices.
Systematic inquiry into practiceisillustrated by the emphasisin the online 4AMAT training to
incorporate learning style and left-right brain research into one’s lesson planning. This quality was
enhanced by an online lesson bank showing avariety of applications utilizing such research
information. Collaboration with othersin meeting learner’ s needs was accomplished by the diversity
of teachersfrom different geographical regions and school settings, using such technol ogical toolsfor
lesson critiquing through partner e-mail, live chats on various teaching issues, and forums on best
practices.

As Landeck (2000, p.42) states, “To meet the different learning styles and levels of tech expertise
of their staff, many educational institutions are looking at a combination of online and face-to-face
instruction.” Onlinedelivery systems can offer attractive educational and economical optionsto school
inservice formats. Hybrid options need to be explored where onsite-online combinations can be
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structured to fit individual school schedules, help to resolve critical need areas within the educational
framework, and encourage cooperative collaborations on school staffs. Inaddition, hybrid options can
alleviate administrative decisionsinvolving financial i ssues concerning substitute teachers and teacher
time away from the classroom, which inevitably effects student learning and security.

The time has come to consider online experiences as a viable option in professional
development. Using today’ s technological toolsincorporated into relevant, topical inservices for
teachers, can not only insure an effective and economical delivery method of enhancing academic and
pedagogical knowledges but also showcase the use of varioustechnological toolsto enrich thelearning
environments of students.
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Abstract

This project isthe devel opment of and the evaluation of an online educational book review
site. Current book reviews cannot be published inatimely fashion. Usually, asinglereview
is published representing the views of a single individual. Focusing on these two flaws,
Online Educational Book Review Group publishes book reviews shortly after the book is
available; it isa site that has feature reviews from a variety of perspectives, such as peer
evaluations, invited reviewsfromwell-known schol ars, authors, publishers, and adiscussion
board area for anyone who wishesto make comments. Itisoperated entirely through aweb-
based database-driven design that supportsthe submission, review, editing, and publication
processes online.

Introduction

Knowledge construction provides an ideal learning environment. Maurer and Davidson
(1998) state: “The ultimate purpose of instructional technology’s support of an exciting, quality
learning curricula explicitly is to encourage children to discover basic data (facts), to integrate and
interpret those data into information, and to apply that information into action to create knowledge (p.
4).” The current design of many online instructions features the distribution of static information, or a
linear approach. This does not provide an opportunity for learners to pursue critica thinking o
construct their own knowledge. Frequently, instructors, or content experts deliver theinformation, and
the learners are denied an opportunity to contribute. Thistype of instructionisnot individualized it is
canned knowledge that is teacher-centered. Many instructions provide a long list of information
without a search capability. Even when asearch function isavailable, the search capability lacksfocus,
like Internet search engines and is a very time consuming process. Online bulletin boards and forums
have been considered and implemented as knowledge construction learning environments. However,
bulletin boards and forums only provide for the simple exchange of ideas. It ignores the sophisticated
human thinking process and does not generate greater knowledge construction.

There are at least two disadvantages surrounding the current book review process: a) The
reviews are not published in atimely fashion and b) there is no provision to support interaction.
Publishing a book may take six to twelve months and with the current review process one to two years
may have elapsed before abook review is published. The current schema only providesfor the
judgment of asingle individual, without provision for the opinions of different people or an
opportunity for interaction. The Online Educational Book Review Project is being formed to address
the problems with the current book review process and to foster the formation of an authentic
knowledge construction community.

Implementation Of Knowledge Construction

The Internet has become a primary source of daily information and possesses the potential for
knowledge construction. An enormous amount of information is presented to us everyday. The
Internet and WWW have been used for the presentation and delivery of information. Obtaining
information has never been an extremely critica issue for people, particularly in a learning
environment. Presently there is an avalanche of information that is constantly bombarding the
populace. The shear excess is overwhelming and difficult for an ordinary human being to process.
Shenk (1999)argued, “The Web right now is nothing more than a repository of convenience.” (p. 22)
This phenomenon also occurs in an online learning environment and poses a management problem for
both learners and instructors (Tu, 2000). Current onlineinstructional designsrarely support alearning
style that engenders knowledge construction and fails to reflect the complexities of human thinking.
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Shenk (1999)warned thet users should be careful not to let the Internet govern the way they think.
Freguently online communications occur to enable the simple exchange of ideas but the threading that
occurs in an online bulletin board, for example, does not satisfy the complexity of human thinking.
L earnerslack theresourcesto determinethe accuracy, timeliness, and social context of theinformation
presented to them. These facts about the information received, accuracy, timelinessand social context,
are critical to the process of knowledge construction.

Selective multiple resources play an important role in the knowledge construction process.
An ided learning environment engages students in deep thinking, provides multiple viewpoints,
supports reflection, and offers frequent feedback and guidance toward a higher standard. For example,
before reading or buying a book, people will normally gather information from different resources,
such as their friends, colleagues, or relatives, “word-of-mouth” or “appeals to authority,” or
information may be received from multiple mass media reporting agencies. After gathering or
receiving information from multiple resources, people will question, filter, claim, summarize,
synthesize, predict, and generate a new set of knowledge. For example, in the class setting,
recommended teachers provide texts and referencesin papers can help to filter the useful information
from the useless information that may be provided from friends and colleagues.

Architecture Of ThelInternet

Thearchitecture of Internet information delivery does not support information structurein a
meaningful way. Therefore, devel oping tools, which foster self-improving and knowledge construction
communitiesisvery important. We should move beyond aforum for simply exchanging ideas and
opinions, to structures, which rapidly capture and reflect knowledge and foster rapid accumulation and
growth of acommunity’sforces. Inalearning community, one has the chance to make contributions
and each contribution should generate val ues and more chances for knowledge construction. Learner’s
contribute and quickly find the best resources and opportunities to negotiate which items are key to
knowledge mining and knowledge construction. Online database, XHTML, XML, and artificial
intelligent (Al) are promising technol ogies to support knowledge construction environment.

Theoretical Framework
Automated Collaborative Information Filtering

Automated Collaborative Filtering of information (ACF) operates for the distribution of
opinions and ideas in society and facilitates contacts between people with common interests
(Chislenko, 1997). ACF enhances existing mechanisms of knowledge distribution, increases their
efficiency, optimizes knowledge processing in the society, and accelerates the evolution of ideasin
practically all subject areas; and, also, provides a superior tool for information retrieval systems that
facilitate users’ knowledge construction in a meaningful and personalized way. Asan artificial system
that integrates and processes knowledge of multiple human participants, ACF represents an
intermediate stage between human and purely artificial intelligence and lays the foundation for the
future knowledge construction.

People must possess both the necessary general knowledge and the special information
relevant to their particular situation to make efficient personal selections. The collection of necessary
information requires that one determine which items deserve their attention. This determination
requires the exchange of personal experiences among individuals and the sharing of personalized
advice on specificissues. When someoneis confronted by the necessity of making a decision about an
unknown situation, they can ask advice of their friends, and follow their suggestions. Here, on€e's
circle of acquaintances effectively playstherole of an information filter, designating the most relevant
options and providing leads for further exploration.

Recker and Lawless (1999) noted the potentials of implementing ACF into a learning
environment. They argued thet three issues are important in implementing ACF into instruction: a)
Information about who contributes opinions is as important as the contribution itself, b) because
contributors form a community, they have their own language and set of vaues; c) evaluating
information sources and contributing rating is a metacognitive activity.

Potential of an Online Database for Knowledge Construction

Online databases provide opportunities to facilitate knowledge construction or knowledge
mining. Learners are required to perform intentional searches and the information obtained is
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contexturalized and personalized. This process encourages meaningful and higher-order thinking.

Student publishing and peer evaluation that occur on an online database(Tu, 1999) propagate
improved quality in students’ work. Jonassen, Davidson, Collins, Campbell, and Hagg (1995) argued
that reflecting upon knowledge, stating learning intentions, and publishing ideas to a communal
database produce cumulative, progressive results for the community/group.

Online Educational Book Review Project

The Online Educational Book Review Project is an Internet web site community that provides
aforum for education book reviews by authors, publishers, professional book reviewers, and regular
consumers. It offers each an equal opportunity to contribute their professional opinions.

To enter the online community, users are required to create a rew account to become a
community member and provide basic profiles that can be accessed by other community members. A
logging on process is required when a member accesses the community. The open page working as
information agent is customized to provide members with news, new review messages, and
recommending activities according members’ profiles etc.

Members can perform a search function to identify books and book review messages. The
messages can be retrieved linearly or non-linearly. Members can contribute book review messages by
completing the online form with fields for message title, keywords, and rating etc. All of procedures
are performed on the browser and accessis designed to be user friendly.

This knowledge construction community for book review is alearning community for anyone
who isinterested to learning about educational books. Thetarget audience is composed of anyone who
isinterested in certain books or would like to discuss certain books. In phase one, classroom teachers
can irntegrate this knowledge construction community into their class reading and reading
report/summary/critique assignments. The book topicsrange from educational philosophical content to
children’s storybooks. A specia arrangement can be made to accommodate class reading and report
projectsto a classroom community.

Conclusions

The Online Educational Book Review Project with web-based database utilization enhances
aninformation filtering learning environment, supportsthe complex human infor mation process, and
fosters authentic knowledge construction. Itisableto capture and reflect knowledge and foster
accumulation and growth of a community’s forces. Thisconcept can alsobeimplementedtoenable
learners and instructors to find and form collaborative teams around mutual goals, skills, and
processes. New technologies, such as XHTML, XML and artificial intelligence, can beappliedtothe
online database in the future.
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UNLOCKING THE GATESTO THE KINGDOM:
DESIGNING WEB PAGES FOR ACCESSIBILITY

Steven C. Mills
University of Kansas

Although the use and availability of information resources on the Internet have skyrocketed
over the last few years, cyberspace has predominantly been a domain of persons without physical or
mental disabilities. While the Internet is easily accessible to individual s without disabilities, for all
practical purposes the gates to cyberspace have been closed and locked for persons with disabilities.
According to Tim Berners-Lee, World Wide Web Consortium Director and inventor of the World
WideWeb, “ The power of the Webisinitsuniversality. Access by everyoneregardlessof disabilityis
an essential aspect.”

Thedevel opment of web pagesthat exclude personswith disabilitiesis unfortunate because
theseindividual s often have the most to gain from Internet technology. Accessto I nternet technol ogy
hasthe potential toincrease or enhance the productivity and independence of personswith disabilities.
Infact, accessto the Web may be more critical for individuals with disabilities than for the general
popul ation who can accessinformation resources using conventional del ivery systems. For example:

Personswith disabilities may be location-bound. Theseindividualscould usethelnternet to shop
for almost anything, research health questions, participate in on-line discussions, and contact
friends and family.

Persons who are blind may wait indefinitely for information to be made availablein Braille or
audiotape formats. These individuals could use the Internet to acquire access to the same
information at about the sametimeit is available to persons who are sighted.

Personswho are unable to hold apen or use amouse or keyboard could use speech recognition
software to accomplish the daily routines and tasks of life.

Whileitisdifficult toidentify who usesthe Internet, avariety of organizationsand methods
have been used to capture datathat defines the audience of Internet users. Kaye (2000) analyzed
national survey datato determine computer and I nternet use among people with disabilities to
determinethat peoplewith disabilities have considerably |ess access to thelnternet when comparedto
peoplewith no disabilities--11.4% versus 31.1%. Kaye concluded that while peoplewith disabilities
have the most to gain from Internet technol ogy, the potential benefits of thistechnology arefar from
beingrealized. According to Kayethe problemisone of accessthat isaresult of limited ownership of
computer technology and specialized software by persons with disabilities and the lack of user
interfaces that encourage use of the technology among people with disabilities.

The GeorgiaTech Graphics, Visualization and Usability Center (GVU) conductsalargescale
survey in April and October of each year (available at http://www.gvu.gatech.edu/ user_surveys/).
Beginning with the second survey conducted in October, 1994, respondents were asked about their
disability status. In October, 1994, 5.11% of therespondentsindicated they had adisability. Thetenth
and latest survey conducted in October, 1998, indicated that the proportion of respondents with
disabilitiesincreased to 7.68%. Inall GV U surveystheVision category wasidentified by over half the
respondents who indicated they have a disability. Although this survey confirms the incidence of
Internet use among people with disabilitiesislow (approximately 7%-8%) when compared to the
general population, these low numbers may be aself-fulfilling indication that people with disabilities
do not have access to the Internet or have difficultiesin accessing information on the World Wide
Web.

Web pages often do not allow for the eventuality that some web surfers may not be ableto
see, hear, move, or process someformsof information. Other web surfersmay havedifficulty reading
or comprehending text or may not be able to use a mouse or keyboard. Many experienced web
designers and authors, however, are completely unaware of accessibility issuesand, therefore, have
little or no experiencein making their web pages usabl e by personswho cannot seethe screen or usea
mouse the same way that the web page authors do. They have what Bartlett (1999) callsa*“ skewed
mindset” in which they develop web pages to convey content visually. Jane Jarrow, president of
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Disability Access and Information Support, explainsthat thereis an art to making web pages more
accessible “but peopledon’t think to do it.” (Carnevale, 1999).

Adjusting browser preferences and using assi stive technologies may lower theaccessbarriers
toweb pages, but the best method for providing equal accessibility isby building accessibility features
intotheweb siteitself (Casey, 1999). Much of what web page authors can do to makeweb pages more
accessibleisrelatively simple and can be achieved through proper design strategies using the
accessibility featuresof HTML 4.01 and other web authoring resources. Web pages that areaccessible
to peoplewith disabilitiesare highly accessibleto everyone. Thus, web accessibility isadesignissue.
Design strategiesthat create accessible web pages also facilitate the creation of well-designed web
pages. |mprovements to aweb page or site that enable web surferswith disabilitiesto accessit also
improve the web page for all surfers.

TheWorld Wide Web Consortium (W3C) has recognized adisparity in accessibility to the
Web between personswith and without disabilities and hasresponded by devel oping aset of web page
design standardsthat specifically addresstheissue of web accessibility. Web accessibility isbased on
design principlesthat providefor the devel opment of web pagesto accommodate the needs of abroad
range of users, computers, and tel ecommunications systemswithout regard to ageor disability. Whena
web siteisaccessible, anyone browsing the site should be abl e to gain acompl ete understanding of the
information presented on the siteaswell ashave an undi minished ability tointeract with thesite. The
W3C hasembraced theissue of accessihility throughitsWeb Accessibility Initiative (WAI). The WAL
has devel oped a set of guidelines, the Web Content Accessibility Guidelines, for use by web page
authorsto incorporate accessibility featuresinto the design of web pages. The purpose of thispaperis
to describeweb page design principlesand strategiesbased onthe WA’ sguidelinesthat will facilitate
the devel opment of web pagesthat open the gates of the virtual kingdom to personswith disabilities.

The W3c Web Accessiblity Initiative
Who Isthe World Wide Web Consortium?

In October 1994, Tim Berners-Lee, inventor of the Web, founded the World Wide
Web Consortium (W3C) at the Massachusetts I nstitute of Technology, Laboratory for
Computer Science (MIT/LCS). The W3C was created to promote and manage the evolution
of the Internet and to ensure its interoperability. The W3C has more than 400 Member
organizations from around the world and is financed by its members and by public funds.
Membership inthe W3C isavailable to any organization. Along with MIT/LCSin the United
States, the W3C isjointly hosted at sitesin France and Japan and W3C officesarelocated in
11 other countries.

W3C activities and other work are organized into four domains: 1) Architecture Domainto
devel op the underlying technol ogi es of the Web; 2) Technology and Society Domain to understand
ethical and legal issuesfromanew international perspectiveandinlight of new technology; 3) User
Interface Domainto improve user interaction with the Webincluding work on formatsand languages,
and 4) Web Accessibility Initiativeto pursue accessibility of the Web through five primary areas of
work: technology, guidelines, tools, education and outreach, and research and devel opment. TheW3C
has published morethan 20 technical specificationsfor theWeb' sinfrastructure sinceitsinception.
Each specification not only builds on its predecessor, but is designed to integrate with future
specifications as well.

The Web Accessibility Initiative

TheWeb Accessibility Initiative (WAI) isan official domain of W3C. The WAI worksacross
all the other domains and worksinternationally in all three host sites of the W3C. The WA is
sponsored by representatives of web development industries, disability organizations, research
organizations, and government. Some of the WAI sponsorsincludethe National Science Foundation,
National Institute on Disability and Rehabilitation Research, Microsoft, IBM, L otusDeve opment, and
NCR.
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Tofacilitatethe effortsof promoting Web accessibility, the WA joined forceswith the W3C
HTML Working Groupinthedesign of HTML 4.0 and in December, 1997, HTML 4.0 becameaW3C
recommendation (see http://www.w3.org/TR/REC-html|40/). In May, 1998, an official W3C
recommendation for Cascading Style Sheets, Level 2, (CSS2) wasissued (seewww.w3.0rg/TR/REC-
CSS2/). In May, 1999, the WAL issued the Web Content Accessibility Guidelines 1.0 ( see
www.w3.0rg/TR/WAI-WEBCONTENTY/). Theseguidelinesincorporated the recommendations of
HTML 4.0 and CSS2 and wereintended for use by all web content devel opersincluding page authors,
site designers, and devel opers of authoring tools.

Web Content Accessibility Guidelines 1.0

The Web Content Accessibility Guidelines (WCAG) consist of 14 guidelines. Each of the
guidelinesof the WCA G iscomprised of multiple checkpoints or sub-guidelines. Assigned to each of
thecheckpointsisapriority level that isbased on the checkpoint’ s potential impact on accessibility.
Priority 1 checkpoints are “must satisfy” requirements without which some groups will find it
impossible to access information in aweb page. Priority 2 checkpoints are “ should satisfy”
requirements without which one or more groups will find it difficult to accessinformationin aweb
page. Priority 3 checkpointsare“ may address” requirementswithout which one or more groupswill
find it somewhat difficult to accessinformation in aweb page.

The WCAG providefor threelevelsof conformity to theguidelines: Level A, AA, and AAA.
For Level A conformity, all Priority 1 checkpointsaresatisfied; for Level AA al Priority 2 checkpoints
are satisfied; for Level AAA all Priority 3 checkpoints are satisfied. Conformance levels are
cumulative. For example, Level AAA conformance would indicate that a web page conforms to
Priority 1, 2, and 3 checkpoints. Web pages can display logosto indicate aclaim of conformanceto a
specified level of conformity with the WCAG 1.0.

The WCAG areformulated around two general web page design strategi es: ensuring graceful
transformation and making content understandable and navigable:

3. Ensuring Graceful Transformation. Web surfersmay operatein contextsvery different fromthe
oneinwhich aweb pageisdeveloped. Therefore, web pages should transform gracefully. A page
transforms gracefully when it remains accessi bl e despite any constraintsthat may include (though
not belimited to) physical, sensory, and cognitivedisabilities, work constraints, and technologica
barriers. For example, aweb surfer may not be ableto see, hear, move, or use a keyboard or
mouse, or may havedifficulty reading or comprehending text. The surfer may haveasmall screen,
aslow Internet connection, an early version of abrowser, adifferent browser, avoicebrowser, ora
different operating system. For web pagesto transform gracefully, structure must be separatefrom
presentation. Structurereferstothelogical organization of apagewhile presentation refersto how
apageisrendered, such as print, computer graphics, text, or synthesized speech. Thetheme of
graceful transformation is addressed primarily by Guidelines 1 to 11.

Making Content Understandable and Navigable. Web page authors should make page content
understandabl e and navigabl e. The language of aweb page should be clear and simple, but also
provide understandable mechanisms for navigating within and between pages. Providing
navigation toolsand orientation information in web pages maximizesaccessibility and usability.
Not all surferscan make use of visual cluessuch asimage maps, proportional scroll bars, side-by-
sideframes, or graphicsthat guide sighted users with graphical desktop browsers. Web surfers
may al solose contextual information when they can only view aportion of apage, either because
they are accessing the page oneword at atime aswith aspeech synthesizer or aBrailledisplay, or
onesection at atimeaswith asmall or magnified display. Without orientation information, users
may not be able to understand very large tables, lists, or menus. The theme of making content
understandable and navigableis addressed primarily in Guidelines 12 to 14.

Designing Accessible Web Pages

Principles of Accessible Web Design
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The WAL has produced an extensive set of guidelinesfor authoring accessible web pages. Sincethe
Guidelinesare atechnical document that may be somewhat overwhel ming to abeginning web author,
the HTML Writers Guild (see www.hwg.org) has proposed six principles of accessible web design
uponwhichthe WCAG werewritten. Thefollowing principlesarethebasic rulesfor accessibledesign
that formed the specificinstances described in each individual entry inthe guidelines (Bartlett, 1998):

1. Create pages that conform to accepted standards. Use the W3C recommendations for WCAG,
HTML 4.01, and CSS2 for designing web pages.

2. Know the difference between structural and presentation elements. For example, <EM>,
<ADDRESS>, and <LI> are structural elementswhile <B> and <CENTER> are presentation
elements. Use HTML structural elementsto convey page content and style sheetsto convey page
presentation and formatting.

3. UseHTML 4.01 featuresto provide information about the purpose and function of elements.
Attributessuch as TITLE and CLASS allow theweb author to provide additional information on
the function and meaning of particular tags, thus increasing the accessibility of the page.

4. Ensurethat pagescan be navigated by keyboard. For example, using client-sideimage mapswith
the ALT tag and ACCESSKEY attribute will accommodate keyboard navigation by abrowser
agent.

5. Provide alternative or text-based methods to access non-textual content that includes images,
scripts, multimedia, tables, forms, and frames for user agents that do not display them.

6. Becareful of common programming techniquesthat can reducetheaccessihility of your site such
as ASCII art, blinking text, or adjacent links that are separated by non-printable characters.

HTML 4.01

HTML 4.01 is W3C's recommendation for the latest version of HTML. HTML 4.01 was
released on December 24, 1999, and fixes bugsin the HTML 4.0 specification, which for instance,
omitted the name attribute on the IMG and FORM elements. HTML 4.01 defines the semantics and
datatypesfor HTML. HTML 4.01 includes mechanismsfor style sheets, scripting, embedding objects,
improved support for right to | eft and mixed direction text, and enhancementsto formsfor improved
accessibility for people with disabilities. HTML 4.01 is specified according to three variants:

1. HTML 4.01 Strictexcludesthe presentation attributes and elementsthat the W3C expectsto
phase out as support for style sheets matures. Web authors should use the Strict DTD when
possible, but may use the Transitional DTD when support for presentation attribute and
elementsis required.

2. HTML 4.01 Transitional includes presentation attributes and el ementsthat W3C expectsto
phase out as support for style sheets matures. Web authors should useHTML 4.01 Strict when
possible, but may use Transitional when support for presentation attributes and elementsis
required

3. HTML 4.01 Frameset is used for documents with frames. Thisvariant isidentical to the
HTML 4.01 Transitional except for the content model of the"HTML" element: in frameset
documents, the"FRAMESET" element replacesthe "BODY" element.

Theweb author designateswhich of these variants are used on aweb page by inserting aline
called aDocument Type Definition (DTD) at the beginning of thedocument. Thislineisused by the
validation service to determine the variant of HTML 4.0 that is used on a page. Each variant hasits
own DTD. For example, the DTD for aweb page that isHTML 4.01 Transitiona is:

<IDOCTYPEHTML PUBLIC"-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.org/ TR/html4/loose.dtd" >

Thecomplete HTML 4.01 specificationisavailablein Englishin several formats, including
HTML, plain text Postscript, and PDF at http://www.w3.0rg/TR/1999/REC-html|401-19991224.

Cascading Style Sheets

Cascading style sheets (CSS) facilitate accessibility to web pages by separating document structure
from presentation. CSS2 isthe current specification for cascading style sheetsand isarecommendation
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of the W3C. A discussion of the accessibility features of CSS2 may be found at
www.w3.0rg:80/ TR/CSS-access.

Style sheets were designed to allow precise control over page presentation properties such as character
spacing, text alignment, object position on the page, audio and speech output, or font characteristics
apart from markup. By separating style from content, web authors can simplify the HTML in their
documents while making the documents more accessibl e at the same time. CSS facilitates accessibility
in several ways:

Tag misuse. CSS2 allows precise control over spacing, alignment, and positioning, thus,
eliminating the practice of misusing a structural element for stylistic effects. For example, the
BLOCKQUOTE and TABLE elementsin HTML are intended to mark up quotations and table
data, but are frequently used to create visual effects such as indentation and alignment.

I mage misuse. CSS2 positioning properties eliminate the need for invisibleimagesto position
content.

Font control. CSS2 providesfor precise control over font size, color, and style.

User override. CSS2 allowsusersto overrideauthor stylesand to view documentswith their own
preferred fonts, colors, and styles by specifying them in auser style sheet.

Orientation and navigation. CSS2 provides support for automatically generated numbers,
markers, and other content that assists surfersin staying oriented within adocument. Long lists,
tables, or documentsare easi er to navigate when numbersor other contextual cluesareprovidedin
an accessible manner.

Aural style sheets. Aural style sheets are used to specify how adocument soundswhen rendered
asspeech. Aural style sheetsallow authorsand usersto specify properties such asthe volume of
spoken content, background sounds, and spatial properties for sound that can add effectsto
synthesized speech. These effects correspond with those achieved with styled fonts for visual
output.

Style sheets minimally should provide declarations for all structural elements used in the
HTML source. Web pages using CSS essentially need to be unadorned or unformatted. Tocresteaweb
page with CSS, use HTML code with few or no deprecated HTML tags. Deprecated tagsare HTML
tagsthat are part of the HTML specification but are expected to be phased out of subsequent versions
of HTML.

Style declarations can be embedded at the beginning of an HTML document usingaSTYLE
tag (e.g., <STYLE></STYLE>) or embedded inside elementsin HTML (calledinline styles) using a
STYLE attribute (e.g., <H1 STYLE="text align: center”>Heading Level One</H1>). Style sheets
external to HTML documents can belinked to these documents. All methods of style declarations can
be used in a single web page.

Validation Services

BOBBY'. Bobby (http://www.cast.org/bobby/) is aweb-based tool that analyzes web pages for
accessibility according to the WCAG. Bobby is offered as afree public service by the Center for
Applied Special Technology (http://www.cast.org) tofacilitateits mission to expand opportunitiesfor
peoplewith disabilitiesthrough theinnovative uses of computer technology. Although Bobbyisanon-
line, web-based validation service, Bobby al so requiresamanual examination of those componentsof a

web page that Bobby cannot examine automatically.
Bobby'sanalysis of accessibility isbased onthe W3C’ s Web Content Accessibility Guidelines. The

combination of automatic and manual examination of aweb page makes Bobby Approved status
equivalent to WAI Conformance Level A--that is, all Priority 1 items have passed.

For example, to become Bobby approved, a Web site must:

6. providetext equivalentsfor all non-text elements (i.e., images, animations, audio, video)
7. provide summaries of graphs and charts

8. ensurethat all information conveyed with color is also available without color
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9. clearlyidentify changesinthenatural |anguage of adocument'stext and any text equivalents(e.g.,
captions) of non-text content

10. organize content logically and clearly

11. provide alternative content for features (e.g., applets or plug-ins) that may not be supported

Bobby also analyzesweb pagesfor compatibility with variousbrowsers. Analysisisbased on
documentation from browser vendors when available. Bobby automatically checks sites for
compatibility withHTML 4.0. For accessibility and tag compatibility with browser specifications other
than HTML 4.0, use the Advanced Options of Bobby. Once aweb site receives a Bobby Approved
rating, itisentitled to use aBobby Approvedicononitsweb pages. Additionally, aBobby approved
web siteiseligible for listing in the Bobby Approved Database at
http://dev.cast.org/bobby/approved database.cfm. Thisdatabase may draw positiveattentiontoaWeb
site and help others understand that Web accessibility is an important initiative.

Bobby isonly one step in the process of making a site accessible to as many people as
possible. CAST recommendsthat web devel opers use Bobby asafirst step to ensure accessible web
page design. Other web-based toolsare avail ableto analyze web pagesfor their conformanceto the
accessihility guidelines, HTML 4.01, and CSS2:

1. HTML 4.01 To validate aweb page for HTML 4.0, the page must contain a Document Type
Definition (DTD) at the beginning of the page. The validation tool knowswhich variant of HTML
4.01 isbeing validated based on the DTD. The HTML validator can be accessed at
http://validator.w3.org/. TheHTML validator providesvalidation by URL or by uploadingHTML
into the validator. Web authors can validate the HTML used in the web pages for conformancy
withthe HTML 4.01 recommendation, and web pagesthat validate can display alogo toidentify
the conformance claim.

2. CSS2. A validator for CSS2 can be downloaded from http://jigsaw.w3.org/css-validator/ or
validated by URL, by entering CSS text into the validator, or by uploading CSS text into the
validator. Validating style sheetsrequiresthe use of valid HTML. Web authors can validate the
style sheets used in the web pages for conformancy and style sheetsthat validate can display a
logo to identify the conformance claim

Validation Procedures

Validation of accessibility isa continuous process. Validation of accessibility should be
performed with both automatic tools and manual examination. Validation procedures should be
followed even at the earliest stages of web page devel opment where accessibility issuesareeasier to
identify, correct, or avoid. To assist in web page design and validation, the W3C provides a Checklist
of Checkpointsfor Web Content Accessibility Guidelines 1.0 at http://www.w3.0rg/TR/1999/WAI -
WEBCONTENT-19990505/full-checklist.html. A table containing a checklist with the Priority 1
Guidelinesisprovided at the end of thisarticle.

When devel oping web pages, thefollowing validation methodswill facilitate the devel opment
of accessible web pages that conform to the WCAG:

9. Useanautomated validation tool and browser validation tool but remember that automated tools
do not address all accessibility issues.

10. Validate source syntax (HTML, XML, etc.).

11. Validate style sheets (CSS2, etc.).

12. Test web pages with atext-only browser.

13. Test web pages with multiple graphics browsers and browser versions.

14. Test web pages with browser or screen reader.

15. Test web pages with multiple screen resolutions.

16. Test web pages with spelling and grammar checkers

A Quick Guide For Developing Accessible Web Pages
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Thefollowing web page authoring tips provide aquick guidefor establishing WAI Level A
conformity (see checklist at www.w3.0rg/TR/1999/WAI-WEBCONTENT-19990324/full-
checklist.htmland) and Bobby Approval of aweb page. A more comprehensive discussion of
techniquesthat implement the checkpointsisdefined inthe WCAG at http://www.w3.0org/TR/WAI-
EBCONTENT-TECHS/. Additionally, The W3C has developed and published a downloadable
Curriculum for Web Content Accessibility Guidelines 1.0 slide set at
http://www.starlingweb.com/wai/wcag/. Severa of thefollowing examplesare providedintheexample
set of thiscurriculum at http://www.starlingweb.com/wai/wcag/oversam.htm (Chuck Letourneau &
Geoff Freed, Copyright © 2000 W3C.

Using Imagesin a Web Page

Provide client-sideimage mapsinstead of server-sideimage mapsexcept wheretheregionscannot
be defined with an available geometric shape. When using image maps, usethe AL T tag for each
image and image map link and provide atext version of thelinks of animage map elsewhere on
theweb page. For aclient-sideimage map, describe the destination to which each active areawill
link. For example:

<A HREF="../index.html">
<IMG SRC="../gif/logo.gif" WIDTH="630" HEIGHT="111" ALIGN="top" border="0"
naturalsizeflag="3" ALT="Graphic Header Image with Mapped Linksto other pages'
USEMA P="#insideheaderb55d8d01" >
<MAP NAME="l0ogo55d8d01">
<AREA HREF="newsd etter.html" COORDS="534,85,625,108" SHAPE="rect"
ALT="Link to Newletter Page">
<AREA HREF="staff.html" COORDS="462,86,533,108" SHAPE="rect"
ALT="Link to Staff Page">
<AREA HREF="syscomp.html" coords="100,85,193,108" SHAPE="rect"
ALT="Link to System Components Page">
</MAP>
</A

Bitmapped text images cannot be read by a screen reader and should also usethe AL T tag. For
example,

<IMG SRC="wai-lg.gif" ALT="Graphical Link to Web Accessibility Initiative">

Imagesor buttonswith links should be large enough to allow surferswho use an aternate type of
pointing device with their computer to easily select the image.

Using Tablesin a Web Page

a.  Usetablesprimarily to convey statistical dataor organized information. For datatablesthat have
two or morelogical levelsof row or column headers, use markup to indicate datacells<TD> and
header cells <TH>.

b. Restrict the use of tablesfor layout of web pages. Use Cascading Style Sheetsto layout and format
text and images on aweb page instead of tables. If atableisused for formatting text, use the
SUMMARY tag. For example:

<TABLE width="640" border="0" CELLSPACING="0" CELLPADDING="4"
SUMMARY="Thistableisfor formatting purposes only.">

c. Iftablesareused for formatting and placement, test themin atext-only browser such asLynx to
verify that atext-only browser will display your content properly or with a browser reader to
determine that the layout of your web pageis comprehensibleto users of assistivetechnology.

Using Framesin a Web Page

Title each frame in aweb page to facilitate frame identification and navigation. For example:
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<FRAME SRC="tocleft.html" TITLE="Table of Contents Frame">

If possible, do not use framesin aweb page because frames cause difficulty in printing, viewing,
and navigation for all users, not just those with physical disabilities.

Using Appletsand Scriptsin a Web Page

a. Ensurethat pages are usable when scripts, applets, or other programmatic objectsareturned off or
not supported.

b. If pagesarenot usablewhenturning off appletsand scripts, provide equivalent information onan
alternative accessible page.

Using Multimedia in a Web Page

Provide an associated auditory description or text transcript and providealink to thetext transcript
for the important information of a multimedia presentation.

Synchroni ze captions or auditory descriptions of thevisual track for any time-based multimedia
presentation with the presentation. At present there are three formats or languages that support the
ability to synchronizeequivalent alternatives. Theseformatsare Apple'sQuickTime, theW3C'sSMIL
(Synchronized Multimedialntegration Language) and Microsoft's SAMI (Synchronized Accessible
Multimedia Interchange).

Interactive content that requiresthe surfer to press akey should not be time-limited and animations
that use text should show the text long enough for a slow reader to read it.

Using Alternative Web Pages

1. Ifitisnotpossibleto createan accessiblepage, providealink to an alternative pagethat usesW3C
accessibility technologies, hasequivalent information and functionality, and isupdated asoften as
theoriginal page. Becauseit isdifficult to keep alternative pagesup to date with thefull content of
theoriginal page, alternative pages should be provided only after all other pertinent techniques
outlined in the WCAG have been attempted. One common way to give surfersachoiceisto use
the following HTML near the top of an opening page:

Welcome to the Web Accessibility Page!
<A HREF="textversionpath/textversionpage">For atext version of thissite, follow thislink.</A>

2. Providean alternativeto web form submission such as phone number, fax number, e-mail address,
or postal mail addressto submit information. Even though aform may be accessible, there may be
other ways of filling it out without using the web that are more convenient and less time-
consuming for the surfer with disabilities.

Using Color and Backgroundsin a Web Page

1. Useadequatecontrast between text and background colorsaswell ascolorsused in graphics. Dark
text against alight background providesthe most contrast for peoplewithlow vision. Do not use
colorto convey information unlesstheinformationisal so clear fromthe markup and/or content of
the displayed text.

2. Avoid using busy patterns or brightly colored background images. Do not tileanimage as a
background that will distract from the text or make it difficult to distinguish between the
background and foreground elements.

3.  Makesureyour web pages can beviewed on amonochrome or grayscale monitor. A web pagethat
can be viewed in grayscale or monochrome can also be printed without loss of information.
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Using Hyperlinksin a Web Page

a.  Usetext for linksthat make sense when read out of context. For example, alink that says" Click
Here" hasno meaning out of context. Link text should be descriptive, yet not too long, for it may
cause difficulty for screen-enlarging software:

<A HREF="access.html">Follow thislink to the Web Accessibility Page.</A>,
displayslike this on aweb page:

his lint I ibili

While HTML code like this:
To go to the Web Accessibility Page, <A HREF="access.html” >click here.</A>
displayslike this on aweb page:

To go to the Web Accessibility Page, click here,

b. Insert printable, non-link characters between linksthat are adjacent, such asan asterisk (*) or a
vertical line (]). Visually impaired users and screen readers may have difficulty distinguishing
between links that are separated only by a space.

Todisplay text linkslikethis:

[ Goals | Components | Training Calendar | Best Practices | Resource Center | Staff |
Newsletter ]

useHTML codelikethis:

[<A HREF="goals.html">Goal s</A>

| <A HREF="syscomp.html">Components</A>

| <A HREF="training.html">Training Calendar</A>
| <A HREF="bestdocs.html">Best Practices</A>

| <A HREF="rescenter.html">Resource Center</A>
| <A HREF="staff.html” >Staff</A>

| <A HREF="newsletter.html”>Newsl etter</A>]

Conclusion

Asthe use of the Web is perceived to be an effective tool for dissemination of research
findings or for the provision of asynchronousinstruction, the issue of accessibility of web page
information will become more and more relevant. The W3C has embraced the i ssue of accessibility
throughitsWeb Accessibility I nitiative and essentially thrown open the gatesto thevirtual kingdom
for persons with disabilities. Web accessibility isadesign issue and the benefits of developing
accessibility featuresin web pages easily offsets the additional time and |abor requirements for
authoring accessible web pages. Because of the commitment of the W3C to web accessibility and the
availability of resourcesand toolsfor web authorsto usein the devel opment of accessibleweb pages,
new and experienced web authorshave acompelling mandatefor including accessibility featuresinthe
design of web pages.
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ONLINE FORUM |NSTRUCTIONAL GUIDE

Ismail Elmahdi
Ohio University

Introduction

This guide provides suggestions to faculty using online forum to conduct effective online
discussion. This guide was developed in response to the growing number of instructors at Ohio
University who are considering or making the transition to using an online conferencing tool for course
discussion. Online teaching is becoming a part of the educational culture with its own unique
characteristics, which need to be considered in order to be successful.

Thisinstructional guideis based on the experiences of some online teachers and students at
Ohio University. While this guide is not a prescription for conducting perfect online discussions, it
offers practical information for instructors who want ideas and techniques to teach online more
effectively. It isnot auser guide, but itisauseful collection of conceptual issues and online
instructional tips organized into the following four areas: pedagogical, social, managerial, and
technical.

1. Pedagogical Aspects:
» Instructor asFacilitator

In online teaching the role of the teacher should be transformed from atransmitter to a
facilitator, collaborator or moderator. In thisrole thereis a partnership between the faculty and student
in which they work together to achieve the course objectives. The following are some suggestions:

TheRole of the Facilitator:

The primary role of the instructor in online teaching is to create alearning environment that
motivates the students to construct meanings through interaction with each other aswell aswith
their instructor. The instructor and the student should engage in an active dialog.
Onlineinstructors should avoid the authoritative style especially when working with adult learners.
Itisthe responsibility of the facilitator to build the understanding of conversational discussion and
to move students away from the debate style, which normally leads to flaming. To do that the
instructor needs to encourage students to stick to the subject of a particular line of discussion.

What thefacilitator should do:

In online teaching the facilitator is responsible for keeping discussions on track, contributing
special knowledge and insights, weaving together various discussion threads and course
components, and maintaining group harmony.

To encourage participation the online instructor should introduce various options of learning that
stimulate learner participation and interaction.

Thefacilitator should move away from the correspondence model, in which students send in their
assignmentsto the instructor who then sends back their feedback, to amaodel that would allow
dialogue and interaction. The online discussion forum should allow participants’ personalitiesto
come across the medium.

One of the biggest mistakes that an online facilitator should avoid isto treat the students as
children. In fact, in the case of adult participants, some online students may be as knowledgeable
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asthefacilitator in a specific subject; therefore, the facilitator should utilize this situation by
asking such students to share their experience with their classmates.

» Instructor Visibility:

Instructor visibility is a determinant factor for the success of online discussion. Therefore,
every onlineinstructor needs to be aware of different ways and means by which they can increase their
visibility in their classes. For example the following are some different type of messages that online
instructors can send to increase their visibility.

= Content-related messages (i.e. handouts, discussion questions, notes).

* Rulesand Guidelines (i.e. grading procedures)

= Technical tips (Internet addresses, information about how to send an image as an attachment,
information of how to paste text or image).

*  Responses (answers to students questions, feedback).

=  Announcements (projects and assignments due dates, information about guest speakers).

Theinstructor can be visible by modeling ahigh level of participation, which often
encourages the students to enhance their own parti cipation. The instructor who shows low visibility in
online discussion normally gives students an excuse to reduce their participation, or even not to show
up. They assume that their instructor will not grade them down because he/she is behaving in the same
way. Another reason that makes instructor visibility crucial in online discussion isto minimize the
sense of isolation that distant students normally encounter. Students feel secure, connected and asiif
they are working in a collaborative environment wi th other students and with their instructor if they
find anumber of new messagesin the forum. Instructor visibility provides distant students with a sense
of belonging to abody that supplementsthe traditional classroom. If for any reason theinstructor hasto
be absent he/she should notify the student as soon as possible and look for other ways of
communication since the online discussion continues beyond class meeting time. (See Figure F1 for an
example).

Figure F1

Hi Everyone,

l'wanted to letyou know that | will be out of town Wed - Sunday. |
should have email access most of that time and do plan to check my
email daily except Wed and Sunday. | will likely not be checking ACT
until | return.

Flease allow a couple days for me to reply to your emails, though -
just in case there are technical problems.

['will be in my office the rest of today - 50 you can email me until
Sish today without any problems.

| hope this doesn't cause any major problems.
Chandra

» Feedback:

Timely feedback assures students that their instructor isfocusing on them and following what they
are doing. On the other hand, delayed feedback |eads students to think that their instructor is not
involved enough in their learning process. Therefore, instructors should expect to communicate
regularly and frequently with students.

Diplomaticfeedback is motivational and will encourage students to be enthusiastic and
confident that they will succeed online. When the instructor wantsto write critical feedback itis
crucial for him/her to send awell-worded email message that preserves student dignity and prevents
embarrassment. Warm feedback indicates that the instructor understands and remembersthat it is
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people who are engaging in communication and not software. However, if a student provesto be
disturbing to the online discussion he or she should receive a positive but clear message indicating that
the conduct is not appropriate. Figure F2 is an example of an effective, critical and diplomatic feedback
that conveysto students that their instructor isinterested in their contributions.

Figure F2

Ismail,

This 15 a very well thought out response. [ really like that vou point out the
inportance of the attitudes — if the learners are not ready or do not see the
inportance of this training, that is a critical non-instructional barrier to learning,

[ find it interesting that vou don't ask any questions in the needs analysis to
determine if there are other ways than just inservice days to support this effort.

I do like that vou sugeest really exploring the goal of technology literacy as that may
hawve very different definitions from different parties. (The principal may think
sotnething very different from the teachers and the [D tearn may have a completely
different idea)

Chandra

» OnlineMaterials

Although the online instructor’ srole is basically to facilitate, he/she also should provide
relevant material s to enhance the learning process. As with the student discussion, the materials need
to befocused on the coursework. To help make material relevant, Instructors should develop questions
and activities for learners that relate to the students' experiences. After instructors have the
biographical information of their students they may be able to include material that would appeal to
the learning interest of their students.

It should be made clear whether posted material is mandatory or optional so that students may
mange their time and prepare for responses. Posting online material such as Mini-lectures and
handoutsrequires careful editing sincethey should enhancetheface-to-facelecturesrather than offer a
replacement. Also, all postings should be checked for accuracy regularly. Students will become
frustrated with the instructor who posts awebsite address that is no longer there.

Be sure to edit all online course materials for correct information. All online documents
should be clear and detailed, as well as containing a full description of what is required from students
and the due dates of these requirements. The instructor should have class materials uploaded and
tested 2-3 days before the day in which students have to check it.

2. Social Aspects:

Online education should be looked upon as a socia construct where learning is supported by
technology.
" Tohelp build asense of community and reduce the feeling of isolation, the facilitator should
encourage students to post their biographical information in the first online activity.

I nterpersonal-communication techniques are particularly important in an online environment
wherethere are fewer verbal and physical cuesto help smooth dialogue.

The energy and personality of an online instructor can also be effectively communicated through
the warmth he/she brings to the forum. Many online facilitators believe that increasing warmth
onlineisaway to reduce the psychic distance among the forum participants.
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Another way to bring warmth to the forum is by treating students uniquely by identifying them by
their names.

Creating afriendly, social environment that promotes learning essential for the success of an
online forum. Promoting collaborative work, and providing the opportunity for other interactions
through the devel opment of a café where students are free to discuss intellectual and personal
matters on their own can achieve this goal.

Figure F3

Café

Area for informal discussion

LIse this space to talk about whatewveryou want! Since you'll be seeing your team
members often, but not others in the class, this is a great place to keep in touch.

3. Managerial Aspects:

Managing an online conference can be time consuming and labor-intensive, therefore, instructors who
want to use online discussion for the first time should be aware and prepared to accept the challenge.
Once the discussion starts students can create many messages that could overwhelm the instructor.
The following suggestions may help you avoid common pitfalls.

» Organizational:

Putting together an organized syllabus that establishes guidelines and provides students with clear
and detailed information can save online instructors alot of time and effort. The syllabus should
state in detail what is expected when students have to give feedback to the class. It may be useful
to provide both the week and the due date for assignments rather than just writing “the feedback is
due on Monday.”

Noviceonlineinstructorsoften underestimate thetimeand effort required for planning, developing
and putting together online course materials. Many online instructors emphasi ze that |ead-time to

prepare an online course is substantially greater than they anticipated. Therefore, careful planning
is essential.

A classroom with 20 students or more will likely generate a huge number of messages in a short
time. Breaking the class into small groups with 5-7 students will ease the management issues.
Furthermore, it will encourage more interactions among students by keeping the number of
messages smaller and the discussion more on track.

For organizational purposesinstructors may create an areain which they can post announcements,

contact information, office hours, and links to rel ated web sites. The idea announcement can be
seenin Figure M4.
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Figure M4
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» Procedural:

Depending on the objectives of the online conference the instructor may decide to encourage
informality in discussion. For example, the instructor may decide to let participants know that
perfect grammar and typing is less important than making their ideas and arguments clear.

It isrecommended that the instructor respond to students' postings within 72 hours. Theinstructor
may not send feedback to every student, however he/she can respond to several students at once by
weaving their contributions together or summarizing the discussion.

The policy of participation should be clearly stated in the syllabus. Both the importance of
participation to the learning experience, as well as how participation will contribute to the student
grade, should be emphasized. The instructor also needs to address in the syllabus the issue of late
assignments and how he/she will handle them.

To ensure thoughtful active discussions, students should be graded on their participation in them.
This grade should be at least 20-25% of the total grade for the course.

Administrative:

When adiscussion thread or a conference has served its purpose the instructor should be decisive
inendingit.

Students can be given an opportunity to lead, moderate, or assist in directing the discussion. The

instructor may ask students to take turns to experience administration responsibility.

In any online conference there are two extreme cases: an active participant who appears above the
classlevel and an invisible member who contributeslittle to the discussion. Theinstructor needsto
privately contact these members to ask the first to wait a few responses before contributing (see
example M 1) and to ask the second to participate more actively (see example M2).

M1 M2
Overachiever Lurker
Mary, | like your thoughtful and critical reflections | John, | am a little bit worried about your

for the discussion topics. My only concern that your
classmates are |eft behind and they havelittle to add
tothediscussion. I'd appreciate if you' d slow down
alittle bit so that your classmates can giveit ashot.
Thanks

contribution to the discussion forum. Y ou have only
posted one message in the last two weeks. Is there
any problem that is holding you back from the class
discussion. Y ou need to move forward and to catch
up with the group. Just remember that 25% of your
grade comes from your participation in the
discussion. Thanks.
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Conflict may erupt in online discussion, especially when the topic of the discussion is somewhat
controversial. In many casesthat can lead to “flaming”. These remarks are not productive and may
destroy the discussion. To guard against conflictsinstructors need to set up normsand rulesfor the
online conference that lay the foundation for a conflict management strategy. For example, the
instructor can set arule at the beginning of the conferenceto asking studentsto respect all opinions
and not impose their views on others.

4. Technical Aspects:

In an online environment, prodems related to hardware and software will likely arise. So,
while remaining focused on the learning process, the online instructor must develop a working
understanding of the technology sheisusing.

Theinstructor should provide students with a user guide or website for the online conference that
addresses both the content and the common technical problems. Novice users need time so that
they can be comfortable with the technology. Therefore, the instructor should give students
adequate timeto learn the system before they participate

Before starting an online conference instructors need to acquire the appropriate training in
configuring, manipulating, and managing the conference. A step-by-step, face-to-face tutorial for
novice computer conference administrator isrecommended. Theinstructor should be aware of who
is available for technical support beyond his’her technical skill. Contact information about the
technical support personnel should be made available to studentsin the syllabus.

Using a graduate or teaching assistant who has technical skill is important for the success of the
conference. Graduate or teaching assistants can help with technical issues, as well as sharing

administrative and teaching load. For example, a teaching assistant can reply to many technical

questions or send feedback related to the discussion, or even step in to direct the discussion in the
instance of the instructor’ s absence.

For moreinformation

Bonk, C.J. and King, K.S. (1998). Electronic collaborations: Learner-centered technologies
for literacy, apprenticeship, and discourse. Mahwah; NJ: Lawrence Erlbaum Associates.

Koschmann, T. (1996). CSCL: Theory and Practice of an emerging paradigm (computers,
cognition, and work). Mahwah; NJ: Lawrence Erlbaum Associates.

Harasim, L., Hiltz, SR. Teles, L., Turoff, M. (1995). Learning networks. A field guide to
teaching and learning online. Cambridge, MA; MIT Press.

Phipps, R.A. ; Wellman, J.V. , Merisatis, J. P. (1998). Assuring quality in distance learning: A
preliminary review. Washington, DC: Council for Higher Education Association.

Hillesheim, G. (1998). Distance |earning: Barriers and strategies for students and faculty. The
Internet and Higher Education, 1(1), 31-44.
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CONTEXTUAL CONSIDERATIONS FOR TEACHING ONLINE AT THE
POSTSECONDARY LEVEL

Salley Sawyer

University of Nevada
Joi Moore
University of Missouri

Designing an online class guided by principals of |earner-centered instruction at the
postsecondary level isa daunting challenge for new professor sfacingthedemandsof atenure
track position. The case study identified challenges faced by a new professor teaching an
online course. This study found an online environment presents challenges unique to the
technology and recommends that univer sity administrators must recognize such challengesin
order to encourage pedagogically sound online instruction.

The Study’s Purpose

This paper presents the findings of a pilot project on two junior faculty’ s experiences with
online course development and teaching in auniversity setting. The study’s purpose was to identify
contextual issues faced by new, untenured university faculty. Often junior professors are learning to
teach in the face-to-face environment as well as learning to teach in the relatively new online
environment. Additionally, the current emphasis on integrating technology into postsecondary
teaching practices as evidenced by the Pew Symposiain Learning and Technology
(http://www.center .rpi.edu/PewSym1.html ) and the academic reward system as evidenced by thetenure
process can mean that new faculty often encounter overlapping and or competing demands on their
time and efforts as they seek successin meeting these two challenges. This study was designed to
identify and describe the contextual experiences of junior faculty as they developed and taught online
courses. The study’ s purpose was to identify and to describe those experiencesin ways that would be
useful to academic administrators, and in ways that would provide arobust basis for conducting a
larger descriptive study.

The researchers designed a qualitative case study examining two professors who were in the
mid stages of the tenure process, who had experience teaching courses online and face-to-face, and
who facilitated active, meaningful learning that can be termed learner - centered i nstruction according to
Branch (1995) and McCombs and Whisler (1997). The researchers' primary purposes were;
To clarify contextua issues that af fect a professor’s ability to successfully integrate online
teaching technologiesinto instructional practicesthat support active and meaningful learning
To describe the professors’ perceptions and experiencesin online teaching
Theresearchers' secondary purposes were:
To identify any additional data sources that would provide a fuller description of this study’s
area of interest
To develop useful questions in order to construct a larger study that will continue to further
define critical issues

Resear ch M ethod
Quialitative Case Study

Participant Selection
Theresearch design selected for this study isaqualitative case study following the guidelinesfor a

case study as explained by Merriam (1998). The caseis bounded by the area of interest, the focusof the
research gquestions, and by the selection of the participants. Based upon LeCompte and Preissle's
(1993) recommendations for participant selection, selection criteriawere established. The two
participants selected for the study met the following qualities, they:

Vaued and followed good teaching practices as described by Chickering and Gamson (1987)

and McCombs and Whisler (1997).

Werein atenure track position and were in the process of going for tenure
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Were devel oping their experience inteaching with online technologies

Had a personal interest in becoming better at teaching with online technologies

Were teaching at two large universities that have officially adopted a course management
software

Were teaching an online class in two different disciplines

Represented the use of two different brands of online course software

The two participants agreed to participate in the pilot study because they had a personal
interest in the topic. When the data were collected and transcribed, the researchers assigned
pseudonyms to the two participants. The transcribed interviews were returned to the participants. The
participants have not yet seen the completed analysis.

Data Collection

One tape-recorded interview was conducted with each participant. The interviews were open
ended and guided by the suggestions of Kvale (1996). The researcher let the interview process guide
the questions rather than following a question guide. Each interview lasted until the interviewer and the
participant sensed that the discussion and questions were exhausted. Each interview lasted
approximately one hour. The interviews were fully transcribed and the analysis made from the
transcriptions.

Data Analysis

Thefirst author read through the transcribed interviews, took notesin the margin and
underlined sentences or phrases that appeared to describe each participant’s experiences. This process
resembl ed the coarse coding described by Merriam (1998). During asecond reading of the transcribed
data, the first author began constructing three charts that displayed and summarized the categories of
data. One chart (Figure A) displayed information describing the participantsin their setting. The
second chart (Figure B) displayed the similarities between the two participants. Thethird chart (Figure
C) displayed the differences between each of the two participants experiences.

Asthefirst author created the charts, she also began to create alist of categories pulled from
thetranscriptions. Thislist was kept on alined notepad beside the transcribed pages. Thislist of
categories became the basis for analyzing, refining, and representing the data in ways that would meet
the purpose of the study and answer the research questions. These categories were then re-anayzed
and combined according to their supporting data units.

Self-disclosur e of theresearchers

The two researchers were drawn to designing a study to explore thisissue because they have had
personal experience with creating and teaching online courses for university students. Their personal
experience facilitated their perception that a professor’ s experiences when designing and teaching an
online course were different than the experiences when designing and teaching a similar face-to-face
class. Because the two researchers are not tenured faculty, they became aware that the demands of the
tenure process seem neither to reflect nor to recognize the differences between teaching in afaceto-
face class and teaching in an online class. Thus, the two researchers had a personal interest in
developing aresearch study that would identify and describe the contextual considerations new
professors face when teaching an online course. The two researchers knew one another from being
classmatesin aPh.D. program at the Uni versity of Georgia.

The Research Questions
How do the professors describe the experience of planning and teaching an online course?
How do the professors perceive the demands of teaching a class online compare with the
demands of teaching asimilar classface-to-face?
How do the professors understand the context of online course devel opment and teaching?

Representing the Data
The two professors

The two professorsin this study, Professor Eden and Professor Simpson, teach at major
universitiesin the United States. Professor Eden is teaching in a college of education at a Carnegie
ranked Research | University; Professor Simpson is teaching in a college of hotel administration at a
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doctoral granting university. Both professorsareteaching required coursesintheir respectivecolleges.
They are each using awell-known brand of online course software. During the period of this study,
both professors were teaching online courses for the second time, and both were confronting the
demands of the tenure process.

Both professors were technologically fluent in that they had created web pages for their courses
prior to using the online course software, and both had originally started making pages by hand coding
with HTML. Both professors valued active learning for their students and sought to use strategies that
would facilitate meaningful knowledge construction. Although the professors did not use the term
|ear ner -center ed to describe their approach to teaching and learning, they both described their concerns
and teaching strategiesin ways that meshed with Branch (1995) and McCombs and Whisler's (1997)
description of learner-centered.

Professor | University College Course Class | Students Software
Size
Eden Primarily College of Educational 15 Graduate Blackboard
residential, Education Technology
Research Level In-service
I Required Teachers
Simpson | Urban, College of Hotel Human 12 Undergraduate | WebCT
commuter Administration Resources
campus, Workingin
Doctoral Required hospitality
granting

Figure A. Chart displaying information describing the participantsin their setting

The students in both classes were working in fields related to the course. Professor Eden’s
students were predominantly K -12 school teachers. Many were enrolled in the masters program
because they wanted to advance to a higher pay level. Professor Simpson required the studentsto be
working at least part time in the hospitality industry as apre-requisite for enrolling in the class, and
gave the students assignments that required the studentsto interact with the human resources personnel
inthat industry. The studentsin both professors' courses could chooseto take the courseonlineorina
face-to-face classroom environment.

Both professors wanted to be better at teaching. Professor Simpson stated,

To get tenure you need to be able to teach at a standard that’ s acceptable to the university, and that
standard is not acceptable to me. | needed to push myself to learn how to teach. So, | took a
certification class, it's called acertified hospitality educator, which was aweek long class.

Professor | Technology Online Teaching Importance Course
fluency software gods of feedback development
Eden Created their | Hadto spend | Wanted to be Believed Learned about
own resource | time on their better teachers students need | teaching online
richweb pages | owntolearnto | than what their good from the
whenteaching | usethe administrators feedback in students’
Simpson | aprior class. university suggested was order to feedback,
online acceptable learn. interactions and
courseware assignments.

Figure B. Chart displaying similarities between the two participants

Both professors believed that their online courses had to be more than just reading and completing
the assignments. Professor Eden explained,
How are you really going to get them to think?. . . . | meanif al | had to do was pick up a
book and read materials, then | guess universities are not really necessary . . .. So, | mean just
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having aweb site with your information on there, and having those discussion boardsis not
doing it. Because the discussion boards are hard to manage, people are not reading
everything, and you're not really getting the interaction between the students that you want

Neither Professor Eden nor Professors Simpson had definitive answersto the challengesthey were
encountering as the developed their online courses. They were both actively learning as they went
along. Both professorswere learning from their students.

Thetwo professors differed in some of the online software usage and in the ways they were
encouraged to teach an online course. Professor Simpson was given release time from the department
chair to develop the course. The professor considered online learning to be of growing importance to
the hospitality field. The department let the class“go” even though its enrollment of 12 was less than
the required number for running a course.

Professor Eden felt somewhat pushed into teaching an online course because the administration
wanted to get more of the curriculum online. She was worried that the course would not be appropriate
for onlinelearning. “I didn’t think the class was appropriate because it was team based, and | don’t
careif you do e-mail, you still want to meet face-to-face in ateam kind of thing.”

The two professor experienced differencesin the way that their universities marketed the online
classes. Professor Eden’ s university promotes online courses and online programs on the web site by
appealing to people who don'’t have sufficient time to take a class. Professor Eden explained,

The way that it marketsis probably the reason why we have the attitude problem of our students.
The web site says, ‘ You don’t have time to take a class? Y ou don't have time for class? So, what does
that mean?. . . . Which meansthat you don’'t have timeto do all the work that goes with the class, then
take web based classes.

Eden Advised to get Misleading Has Teaches Students
thecourseup and it | marketing used more | using team reported
will run itself than one projects confusion
course understanding
software organization of
courseware
interface
Simpson Administration Lack of Knows Teaches Students
gavereleasetimeto | informative only with did not report
develop course marketing WebCT individua interface
projects confusion

Figure B. Chart displaying differences between the two participants’ experiences

In contrast, Professor Simpson’ suniversity doesvery little marketing of the online courses and has
no online programs. Professor Simpson attributes some of the class's low enrollment to a lack of
marketing. “I don’'t know what distance ed said to them over there. The two flyersthat | saw were not
acceptable to meto find out information, and so | will be creating my own marketing this year for fall
semester.”

Because Professor Eden’ s students were taking courses at the university that were presented with
different course software, and because part of their courseincluded designing websites, they expressed
their confusion about finding how professors’ organized their online courses. “People organize
information differently. So, | might put my assignment in Assignments. Some people put all their
assignmentsin Course Documents. . . . Where do the students|ook for just this document to help them
do something?’

Summary

Although the professors had many differences between their institutions and their fields of study,
both professors shared a strong belief in active learning and learner-centered instruction. Both
professors were motivated by adesire to create a positive and meaningful learning experience for their
students. Both professors needed interaction and feedback from their students in order to gauge the
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progressof their students’ knowledge devel opment. Both professors created projects or assignmentsin
their online class to help their students learn and to enable the professors to understand how the
students were progressing.

Findingsin Response to the Resear ch Questions

How do the professors describe the experience of planning and teaching an online course?

The two professors found their time management and preparation skills differ when they teach in
an online environment. Both professors were learning to develop their online teaching and course
development skills. The two professors discussed changes in their thinking as a result of developing
and teaching online. Professor Simpson reported that the experience of both taking an online course
and creating an online course caused her to think differently about learning. She explained, “I’ll talk
with my students about where do they learn best. And if they say, ‘I learn the best curled up on my
couch.” OK. Can you get you computer there?’

For Professor Eden, the online course caused her to rethink her fregquency of onlineresponsesasit
related to the students’ ability to manage themselves..

Thefirst timel taught, | tried to respond to every other message. . . . | started |etting them control
as far as like responding to each other. And | would add something inif | felt they were off target or
getting out of hand, you know a little bickering and so forth . . . . But | felt | was taking up too much
time trying to make sure they were doing what they needed to do.

How do the professor s per ceive the demands of teaching a class online compar e with the demands of
teaching a similar class face-to-face?

Both professors remarked about the different time expenditure between an online course and a
face-to-face class. Professor Eden stated,

It's much more work than face-to-face. You definitely have to be more prepared, far more in
advance. A lot of time when | was doing face-to-face I’ d think, | want to change that alittle bit because
of the way they reacted maybe the week before and | could prepare the night before.

Professor Simpson was even more specific in the time differences.

I logged an average of six hours aweek in WebCT in my class which is more than | ever putin on
classtime. . .. So, maybe four and a half hours max aweek in afaceto-face classthat | may teach two
sections of versus six hours a week in an online course. And that’s not counting the grading and
inputting. | knew what it took to grade a project that | taught in aface-to-face class. That same project
or some elements of the project to grade in an online class, write up the results, post the results, do
follow-up, adds twice the amount of time.

How do the professor s under stand the context of online cour se devel opment and teaching?

Both Professor Eden and Professors Simpson felt that the university administration did not
have aredlistic understanding of the time demands and demands for self-teaching that an online course
required. Both professors had to spend time and energy figuring out the technology and the pedagogy
of online teaching for themselves.

Both professorswere strongly encouraged by their college administratorsto use online course
software athough the quality of their support varied. Both professors knew that university
administrators anticipated being able to teach larger classes with online technologies, and both
professors expressed concern for the quality and course management of classeswith larger enrollments
than 25 or 30 students.

Teaching an online course forced the professors to confront the technology and the software.
Professor Simpson designed elementsinto the course, such as audio clips or animated gifs, in order to
check capability of the students’ computers. “Throughout the course, | kept checking with the students
to make sure they still had computers at home. And two students either lost their computers because
they moved and it was the room mate’' s computer, or the computer failed on them.”
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Discussion of the Findings
Interaction

In the context of teaching their online courses, interaction became an important concept.
Interaction infused both professors’ thinking. The professors sought to create interactions on many
levels. Theinteraction between the professors and the students and the course content and the students’
work experiences and the technology was complex and was an important part of the professors
thinking about their online courses. The professors encouraged interaction between the students and
the course content. The students in both professors classes were working in the field of study, and the
two professorsdeliberately structured their coursesin ways that would make the course content interact
with the students’ work life experiences.

The professor interacted with the students and learned from their students' interactions.
Through the students’ interaction, the professors |earned how well the students were progressing in
their knowledge devel opment as well as how effective the technology and course organization was. In
sum, the professors |earned about how to create, organize, and teach their online courses from
interactions with their students.

Thelmportance of the Students Expectations
The two professors' online teaching experiences were very influenced by the students’

expectations. The students' expectations, as described by the two professors, were related to their
reasons for taking the courses and the university’s conceptualization of online learning as manifested
through their outreach marketing. Professors Eden’s students were primarily working K-12 teachers
whose motivation for earning a graduate degree was to move into a higher pay grade level in their
school systems. The university marketed the online learning program by implying that online learning
was easier and required less time than coming to the campus to attend classes. The university’s
marketing effortsinfluenced the students’ expectationsthat the course would makeit easier for themto
manage their time.

Tenure consider ations

There were differences between the pressures the two professors experienced in regard to
tenure documentation. Professor Simpson considered her field more applied than theoretical.
Although there was pressure to achieve excellence in at least one of the categories, achieving
excellence in the teaching category was sufficient to carry the lack of an excellence rating in the
research category. However, this put even more pressure on ensuring a good rapport and evaluation
from the students in the online course. Professor Eden faced greater pressure to publish and conduct
research.

Implications and Recommendations

Implicationsfor university administrator s based upon the study
Universities must provide more specific training support for professors using online
technologies.
Online courses are not atime saver for faculty.
Universities must be critical about the way online courses are marketed to potential students

Recommendationsfor further study
Thefindingsin this pilot study have served to illuminate the areas that need further data collection

in order to design amore robust study.
Further interviews and data needs to be collected to explain why the university administration
isurging new professors to teach courses using online technol ogies.
Further interviews and data need to be collected from more professorsin order to exhaust all
the questions that were raised in this pilot study
A fuller search of theliterature related to the context of onlineteaching needsto be devel oped.
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A COMPETITION TO PROMOTE THE DESIGN OF EDUCATIONAL SOFTWARE

Brad Hokanson

Simon Hooper

Paul Bernhardt
University of Minnesota

We established the University of Minnesota L earning Software Awards as a mechanism to identify and
promote exemplary and innovative educational software. Our long-term goa is to establish an
electronic forum featuring best practices in the field. We want to influence educational design by
providing access to samples of work judged to be exceptional, and to create a form of eJournal that
publishes active samples of exemplary practice-in-action, not simply written articles.

One criticism of our field is that we have not identified what we consider to be exemplary projects.
Although many design professions have well established and easily accessible archives of their best
work (e.g. art galleries, buildings, and books), the field of Instructional Technology hasdone little to
establish resources where students or practicing designers can examine the best and most inspirational
works.

During the fall of 1999 and spring of 2000, we solicited and received approximately 65 entries from
across the United States. Judging involved a two-phase process. First, a pool of 35 judges screened
entries. Twenty entries were forwarded for further consideration. Three expert judges conducted final
judging: Tom Duffy (UNext), Lloyd Rieber (University of Georgia), and Stan Trollip (Capella
University). Thejudges selected the following award winners and honorable mentions.

First place awards

The Writing Trek by Sunburst Communications

Math Problem Solving by Plato Education

Psychology Experiments by Kenneth McGraw, University of Mississippi
Off the Wall by Michael Gardner, University of Georgia

Runners-up
Research Assistant by Dan Schuch, Florida State University
Tuberculosis Case Management by University Research Co.

Honorable mentions

Claymation by Mary Beth Kiser, Edina Public Schools, MN
Probability Explorer by Hollylynne Stohl Drier, University of Virginia
Bohr’s Atomic Model by Jeff Wilden, Weber State University

Although it was beyond the scope of the competition to provide full-access to the projects, al | the
winners provided resources that can be accessed and examined. Samples representing their projects are
available at the competition website: http://design.umn.edu/l earningcompetitionin addition, each of the
winners has submitted an article for a special issue of Tech Trends outlining the problems they
addressed in their projects and commenting on how they designed their solutions.

Our primary goal was to support the development of innovative uses of technology. We focused on
three dimensions of innovation for this competition. The first dimension involves using new
capabilities of technology for educational advantage. For example, the very scale and accessibility of
the Internet is used to the advantage of researchers and students alike through Psychology Experiments
by Kenneth McGraw. There, the power of the Internet connects researchers and research subjects, and
provides educational examples for study. Off the Wall by Michael Gardner uses the interactive
capabilities of multimedia to investigate the artist Chuck Close. Users explore the work of the artist,
interacting with elements of scale, brush stroke and subject. Jeff Wilden describes an interactive
multimedia program titled Bohr's Atomic Modd. This web-based interactive simulation allows
students to build an atom using an atomic construction set.
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The second dimension involves solving existing problems in a new or unusual way. Plato's Math
Problem Solver and Sunburst's Writing Trek use unique capabilities of the computer and the Internet to
assist learners while providing diverse and challenging learning environments. Plato’s Math Problem
Solving software uses real -world math problems and employs three levels of scaffolded support to
guide the user through the solution process. Writing Trek includes a great variety of writing activities
and provides the opportunity to publish student work on an Internet site. In contrast to these
commercially developed products, Dan Schuch created Research Assistant, a database, to support the
complex cognitive demands of graduate education. Not all winners were fully computer-based. Mary
Beth Kiser' s fifth grade class completed alearning activity involving clay, video, and the World Wide
Web.

The third dimension includes new, under-addressed, or under-served problems. Tuberculosis Case
Management by Elisa Knebel and Probability Explorer by Hollylynne Drier use the capabilities of the
computer in this manner. Tuberculosis Case Management helps medical workersin the Third World,
far from Silicon Valley, diagnose and treat adeadly disease. Probability Explorer isoriented to younger
students. It engages children though probability experiments and exploration, and alows them to
construct amore accurate understanding of the nature of chance.

Our observations from the competition provide insight into the development of educational
software. First, it is clear from the descriptions presented by the award winners that the design
processes employed varied greatly across the projects. Some groups followed formal methodologies,
and in some cases, the strategies employed are the result of aformal design process. In other cases,
however, the innovation appears centered on the overlap between expertise in the subject matter and a
use or interest in atechnology. Often, creative inspiration appears to occur as sudden insight.

Second, access to development funds did not limit creativity. Asnoted above, three winners were
graduate students. Apparently, innovation does not require large teams or budgets. Third, comments
from the competition judges about the value of the judging process were overwhelmingly positive.
Many people commented that the process of reviewing competition entries was enlightening and
worthwhile.

The competition was funded by the Design Institute at the University of Minnesota. The second round
of the competitioniscurrently being planned. Information about the competition, including a video
and samples of this year’ swinning entries, can be accessed at the competition website.
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THE PARADOX OF CONSTRUCTIVIST INSTRUCTION: A COMMUNICATIVE
CONSTRUCTIVIST PERSPECTIVE

Rocci Luppicini
Concordia University

Abstract
With the advent of Constructivist oriented instructionin learning institutions comes an
enormous challenge, that of structuring individual -centered learning within acommunity of
learners. Within thisinstructional framework, struggles to satisfy both individual and group
learning needs can lead to one canceling the other out. Tendencies towards either individual -
centered or collaborative learning depend largely on the Constructivist stance adopted
(Cunningham, 1991, Garrison, 1998; Jonassen, 1991, 1995; Lave & Wenger, 1991; Vygotsky,
1987). Thisongoing struggle represents the paradox of Constructivist instruction; however, there
isan dternative. Thisexploratory paper tilizes assumption from Internal Realism (Putnum, 1991,
1994) draws from advances in cybernetic science (Maturana & Varela, 1980; Varela, 1981) and
communi cations theory (Habermas, 1990; Krippendorff,1994) to make the case that underlying
biological and communicative structuring play an important constitutive role in multiple levels of
meaning construction (biological, psychological, social) that areimplicated in learning processes.
The extent to which knowledge of underlying structures can inform on learning processes is
addressed and recommendations are made for adopting Communicative Constructivist
Perspective (CCP) as apotential educational reform tool for increasing awareness of instruction
that may detract from effortsto achieve sustainable learning within acommunity of learners.

I. Assumption

This exploratory paper revolves around a conceptualization of the subject-object distinction held
by avariation of realist philosophy that emphasi zes the importance of human practices. Thispositionis
commonly referred to as'internal realism.' Internal realiststake into consideration scientific and everyday
practiceswhile utilizing subject-object conceptual distinctions to deal with conflicting knowledge claims
in order to achieve rational consensusin achanging world (Putnam, 1994).

I1. Defining subject-object conceptual distinctions

Why isit important to educational research and instructional design to address philosophical
issues such as subjectivity and objectivity? Eisner & Peskin (1990) provide this answer: Thoughts have
consequences. how we think about subjectivity and objectivity affects research procedure because these
issues are typically embedded in the broader framework, abeit most often implicitly, that directs the
conduct of our inquiry (p. 15).

Careful attention must be given when discussing the notion of objectivity and subject-object
distinctions, since the terms can have strikingly different connotations depending on how they are being
used and to what they refer. The subject-object distinction has ontological, epistemol ogical, and
methodological defining levels, along with relations between these defining levels. The ontological level
deals with assumptions of what is known or knowable about reality and its nature. The epistemological
level address the relationship between the knower and the known where assumptions concerning this
relation depend largely on the ontological features supported. The methodological level deals with how
one goes about finding things out, the process of which depends|argely on ontological and epistemological
features supported (Guba, 1990).

Theinternal realist position utilizes a specific formulation of the subject-object distinction which
respect to the features at each level of the subject-object distinction described. First, intermsof ontology,
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thereis no truth claim to any absolute knowledge that subjects have of objectsin the world as the
Postpositivist/Realist position holds Instead, objectivity becomes aregulative ideal. Popper's (1968)
states:

The status of truth in the objective sense, as correspondenceto thefactsand itsrole asaregulative
principle, may be compared that of a mountain peak, which is permanently, or amost permanently,
wrapped in clouds. The climber may not merely have difficulty getting there , because he may be unableto
distinguish, in the clouds, between the main summit and some subsidiary peak. Y et this does not affect the
objective existence of the summit. . .The very idea of error, or of doubt. . impliesthe idea of an objective
truth, which we may fail to reach (p. 226).

Under Popper's reading of science, what is considered to be objectively true extends beyond what
isempirically found and with it scientific inquiry entails more than compiling an inventory of cold hard
empirical facts. Thisinterpretation of thefundamental aims of sciencerel ocatesthefocusof objectivetruth
from objective facts to alarger landscape of scientific inquiry more congruent with the extensive range of
possible human experience under investigation.

This has an important consegquence for education's use of scientific methodology. It suggests
what we already know to be true, thereis alot more going on in the realm of experience at any given time
than scientific inquiry is able to discern and that trying to maintain an awareness of the expansive landscape
of experience leaves the door open to discovering new thingsin the study of learning processes that are
continually immerging inlives. Closing the door on what isnot immediately distinguishableisthe mark of
an impatient scientist
Second, in terms of epistemological features, the denial of the conceptual independence of subject and
object is not adenial of the possibility of human subjects achieving true knowledge about what is
objectively there in actuality. Putnam (1987) states, "Kant's glory in my eyes, isto say that the very fact
that we cannot separate our own conceptual contribution from what is'objectively there' is not adisaster."
The fact that individuals' experiences take place in the world and within social/cultural communities does
not in any way detract from the actual distinction that exists between the subject experiencing and the
object experienced.

Third, interms of methodol ogical features, theindividuals within society constitute acommunity of critical
inquirers. Popper expresses this well when describing the critical spirit of objectivity applied to science:
The objectivity of science isnot amatter of theindividual scientists but rather the social result of their
mutual criticism, of the friendly-hostile division of labour among scientists, of their co-operation and also
of their competition. For thisreason, it dependsin part, upon a number of social and political
circumstances which criticism possible. (p. 95).

The subject-object conceptual position of the internal realist isto be distinguished from one
commonly discussed withinthe areaof Constructivist instruction. Inthe case of Constructivist instructional
theory, most Constructivists accept only one subject-object distinction, that which is part of an
epistemological belief system within the subject's experience. Constructivists generally oppose making
the ontological subject-object distinction, interpreting this view as being part of an Objectivist stance, to
be distinguished from an Constructivist view which does not commit to such aclaim (Guba, 1990;
Jonassen, 1991). Toiillustrate:

Table 1: Positions on subject-object conceptual distinctions

Domain Postpositivism Constructivism Alternative
Ontology Realist * Relativist Internal realist *
Epistemol ogy Objective * Consensual/subjective * Critical perspective *
Methodol ogy Verificatory Hermeneutical Rationa
reconstructive, Communication *

* upholds subject-object distinction
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Upholding a commitment to ontological, epistemological, and methodol ogical varieties of the
object-subject distinction establishes a standard that Constructivist instructional theories have tended to
conflate (Bopry, 1999; Cunningham, 1991; Cobb & Y ackel, 1996; Jonassen, 1991).

I11. What Constructivism in education is not

Constructivism is not atype of learning, nor isit ateaching methodology. It isnot to be taken as
some learning strategy that can be applied one day in a specific context and then forgotten. Rather,
Constructivism can be categorized as a philosophy of learning that refersto how individuals learn al the
time. That is, individuals constantly construct their learning, whether they are actively pursuing some
form of discovery learning or sitting in a classroom taking notes.

However, there are different types of learning construction (Clemens, 1997; Devries& Zan, 1996;
Johnson, 1998) for different levels of meaning construction (Bunge; 1979, Gabora, 1997, Luhman, 1986).
Some learning processes will be more individually centered and some more group oriented. In addition,
not all learning processes will occur at the same level of individual awareness or self-consciousness
(Damasio, 1999; Dennett, 1991). Thereisno one way that has succeeded in explaining the many types of
learning constructions adequateto provide acomprehensive picture the Constructivist learning taking
place.

V. Statement of problem

It isargued that the conflation of the ontological subject-object conceptual distinction has
narrowed the range of what the epistemol ogical and methodol ogical subject-object conceptual distinctions
refers. It isthis narrowing of the range of inquiry that is believed responsible for conflictsin how
instructional designers conceptualize group and individual oriented instruction , giving rise to an ongoing
struggle referred to here as the paradox of Constructivist instruction.

V. Objectives

The paper draws on contemporary work in neuroscience, cybernetics, communicationstheory, and
philosophy of sciencein order to develop a Communicative Constructivist Perspective (CCP) within a
framework that suggests the complementarity and parellel duality (independent yet integrated) of
Constructivist learning processes and knowledge.

V1. Constructivist learning processes

One way to view the Constructivist learning isto describe it intermsof processesthat make it
up and that vary in level of conscious awareness. Thisisan important component of Constructivist
instruction in that research on learning processes informs on instructional design. What is striking in the
Constructivist literature is how different the range of explanations for learning processes can be asa
function of the Constructivist position held.

i. Meta-cognitive, cognitive, motivational and affective processes

Breadth and depth of self-system processes are demonstrated in basic psychological processes
identified in cognitive psychology. Meta-cognition refersto the monitoring and controlling of cognition
(Zimmerman, Bandura, Martinez-Pons, 1992). Thisistypically differentiated from regular cognitive
processes. Cognitive processes refer to those mental operations required to encode and retrieve
information. Wolters (1998) views cognitive processes as goal oriented, strategic, and attentional.
Motivational processes refer to the underlying driveor desire towards something. Motivation al processes
are associated with the directing of effort towards some goal, either intrinsically or extrinsically
determined. Affective processes are distinguished from cognitive, metacognitive, and motivationa
processes. Affect has been used to refer to feeling states, moods, and emotional experiences (Newman,
1994).
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In contrast to motivational states, affective processes often tend to be more diffuse and sometimes without
any specific direction or focus. The diffuseness of certain psychological processes(i.e., feeling, emotion)
have made it difficult for cognitive psychology to explain. Thisis dueto the fact that affective processes
arelargely co-determined processes within the self-system independent of self-consciousness, making
these processes difficult for individuals to grasp.

ii. Individual Constructivism and volitional processes

Different views on how to treat intentional and collaborative learning have Views of the self (1) as
asubstantive category began with the Cartesian theory (Descartes, 1641). While the view was greatly
criticized throughout modern philosophy, substantive notions of the self continue to flourish. McCombs &
Marzano (1990) view the personal self-structure as the generative structurefor self-processes. They state,
"To generate the will for self-regulation, students must realize that they are creative agents, responsible for
and capable of achieving self-development and self-determination goals, and they must appreciate and
understand their capabilities for reaching these goals." This gets at the importance of individual 'self-
directedness quality of learning.

Von Glaserfeld (1995) labels volitional processes as an individual's 'mapping of actions and
conceptual operationsthat had proven viable in the subject's experience. Deci, Ryan, & Koestner's (1999)
theory of self-determination is concerned with the degree to which individuals experience their mental
processes to be freely chosen rather than being coerced by desired outcomes. They distinguish self-
determination from external determination by the extent to which individuals believe they have causal
control. At thislevel, self-determining processes are connected to the concept of "self." Such processes
take place at the level of self-consciousness, but there are other processes that cannot be explained within
the framework of the "self" concept. Thisisthe case for different levels of processes where self-
consciousness does not accompany the processes taki ng place.

iii. Social Constructivism and social processes

Social processes have also been implicated in the determination of constructivist learning. Much
of thework inthisareaisreferred to as social Constructivism, drawing its main theoretical basisfrom
Vygotsky (1987), social activity theorists (Bordieu, 1976; Garrison, 1998; Lave & Wenger, 1991), and
pragmatism (Rorty, 1978; Putnam, 1987). Garrison's (1996), approach emphasizes individual's self-
realization being derived from actionsin the social world. Social processesarelargely embedded in asocial
context characterized by argument, discussion and debate.

Hare (1983) supports the position that individual processes are social in origin and create the
various unities of personal identity (sense of personal identity, self-consciousness, agency). The ability to
conceive of oneself asaunique singular being is anecessary precondition for the acquisition of atheory of
self, experienced as one's sense of identity. Self-consciousness involves both knowing what oneis
experiencing (consciousness) and that one is experiencing it, which involves the capacity (concept of
theoretical self) to beableto make someform of self-reference. Under thisview the primary human reality
of social processesistaken to be personsin conversation. Hare (1983) states, "The psychological
secondary structureis areflection of the primary structure, the array of persons and their conversation
which isthe primary reality of the society which brings them into being."

VII. Constructivist learning knowledge

Constructivist learning can also be described in terms of the knowledge structures and capacities
attributed to it. Goldstein (1986) refers to knowledge as ‘an organized body of knowledge usually of a
factual or procedural nature, which, if applied makes adequate job performance possible.’

In this discussion on Constructivist Instruction, knowledge is used to refer to the mental facts,
procedures, and strategies individuals rely on when making judgements and carrying out actions. Thisisto
be distinguished from learning processes that refers to how individuals acquire knowledge and skills
(Gordan, 1994). Thisdistinction isimportant for two reasons. First, it maintains the dichotomizing
strategy used throughout the paper. Knowledgeis an object acquired by subjects through learning
processes. Second, distinguishing knowledge from learning processes can alow for advancesin
understanding. Gordan (1994) states, 'By understanding something about the basic types of knowledge that
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experts and novices usein performing tasks, we can enhance the processes involved in front end analysis,
instructional system design , and program evaluation.'

Research studying the nature of knowledge and how it is acquired has given rise to various
taxonomies being used to provide grounding for instructiona program designs (Anderson, 1983; Gagne,
1985; Rasmussen, 1986). The taxonomy employed in this exploratory piece deals with the two types of
knowledge traditionally associated with the notions of objectivity and use of subject-object conceptual
distinctions, These are scientific knowledge and universal knowledge.

i. Universal knowledge

Rationalist philosophy has provided initial support for viewing human beings as possessing
universal knowledge. Spinoza (1677) stated,” Human reason begins in the same reason with its native
powers and thus creates its first intellectual tools." Similarly, Piaget's (1954) cognitive development
approach posited universal structures of knowledge (e.g. prelogical, concrete, abstract) or general
categoriesthat evolved with the biological organism (genetic epistemol ogy).

Discourse on universal knowledgeis not limited to individual rational principles but also includes
communicative principles which govern all communicative exchange. Habermas'(1989)communicative
approach to universal knowledge maintainsitsindividua apped to rationality while being at the same time
deeply related to communicative exchange and has the potential to offer much to educational researchers
interested in the theoretical bases of the relation between individual and social learning.

Habermas' Discourse Ethics (1989) seeksto imbed communicative knowledge within a dialectical
framework, which acts asthe moral determinate. He accomplishesthis by treating human consciousness
asthat which is structured by language exchange within a normative structure of social interactions.
Habermas modified version of universal morality can be characterized by the following features:

1) Habermas advocates a communicative theory of meaning where validity and truth claims are
decided by resolving normative rightness, which can be determined through discursive argumentation.

2) Habermas (1990), summarizes the generalized imperative that corresponds to his theory of
argumentative discourse. He states, "All affected can accept the consequences and the side effectsits
general observance can be anticipated to have for the satisfaction of everyone'sinterests (and these
consequences are preferred to those of known alternatives possibilities for regulation).”

3) Thejustification of Habermas' universal morality liesin accepting universality as a procedural
principal of practical discourse. Habermas' notion of universality ('U") requiresthat each individua adopts
the perspective of all othersthat are affected by the consequences of argumentative discourse. Thetypes of
guestionsthat can be treated in such a manner are those that concern rightness and just regulation of social
interactionsinvolving all persons.

For Habermas, moral practices are social matters to be decided by discourse interactions of
individually deliberating subjects. Thus, both individua will and community practices are taken into
consideration by Habermas' universal theory of argumentative discourse. Habermas supports the causal
role of socialization in shaping personal identity aswell asthe capacity of discourse to represent this.

ii. Scientific knowledge

The assumption at the beginning of this paper attributed to scientific inquiry the notion of
objectivity construed as a regulative principle under the Internal Realist stance. Now the question
becomes,what is the nature of scientific knowledge within the philosophical framework of Internal
Realism? The following answer is provided.

At the level of basic neurophysiological organization thereis multiplicity in function. The human
brain and its respective components that underlie all cognitive function are not simply limited to specific
functions. Edelman (1989) states, "Thereis no unique structure of combination of groups responsibleto a
given category or pattern of output. Instead, more than one combination of neuronal groups canyield a
particular output , and a given single group can participate in more than one kind of signaling function.”
Even at the most rudimentary level of the human biological organisms, it isrecognized that thereisan
interactive learning process taking place where some neurona pathways are stimulated and strengthened
with ongoing stimulation, whereas others are not. Dennett (1991) refersto thisasthe plasticity in nervous
systems. This multi-function capacity could be used to help explain intercultural and interpersonal
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differences reflected in individual s learning styleswith respect to the various backgrounds from which they
evolve.

In addition to multi-functioning capacities,scientific knowledgehas been attributed a multi-
perspective quality. Science-based knowledge is useful in providing leverage for multiple perspective
explanations. Bohr's "complementarity theory" involves particles and waves while Aschby's"Law of
Requisite Variety" provide strong support for the complementarity of multiple perspectives (Boyd &
Zeman, 1995). The popularity of the Kuhnian notion of "paradigms" in historical scientific inquiry and
recent scientific work attest to the recognition of multiple perspectives (Horwich, 1993). Assumptions of
complementarity of perspectives pull together evolutionary, genetic, and rational perspectives on universal
knowledge. Thisisan dternative to extreme positions which support either: 1) there being only one
accurate description of reality possible (Scientific Realism) or, 2) there being no accurate description of
reality possible (Postmodernism). This could prove useful in promoting interdisciplinary approachesto
learning with a critical orientation.

Scientific knowledge informs on Constructivist instructional theory in multiple ways. First,
knowledge gained from neurological research informs on how the brain structures work , how they
develop, and how they can be changed (Edelman, 1992). This contributes by providing information
concerning how the mind functions. Edelman (1992) states,"A description of mind cannot proceed
liberally-that is, in the absence of a detailed biological description of the brain.” It isalimitation that
cognitive science has traditionally adopted a functionalist position defining the mind as being made up of
mental representationsthat operate according to aset of definite procedures or computational functionsthat
can be studied independently of underlying structure.
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VIIl. Thestrugglefor aframework to accommodate Constructivist lear ning processes and
knowledge

In order for amore compl ete grasp of learning to be achieved, there has to be some way
to makeintelligible all relevant knowledge structures and mental processes that constituteit. Markus &
Waurf, (1987) insist on the need for the integration of the

complex set of intrapersonal (effect, cognition, motivation) and interpersonal (social perceptions,
feedback from others) processes.

Effortsto describe learning processesinvolved in accessing knowledge have

resulted in the positing of various descriptions of mental processes and mental models. Johnsor+
Laird (1983) states, 'Mental models enable individuals to make inferences and predictions, to understand
phenomena, to decide what action to take and to control its execution, and above al, to experience events
by proxy (p. 397)." Understanding the relationship between knowledge taxonomies and corresponding
mental modelsisacentra part of instructional program design and its description. Therefore, the use of
information technol ogies and communication theory in the following discussion addresses both functional
and structural aspects.

Insights from neurological research recommend greater attention be paid to human functions that
have been difficult to address by concentrating on psychological

processes alone (i.e., affect). Demonstrating the breadth and depth of processes requires a set of
knowledge tools to get at those processes that fall beyond methodological approaches employed in
cognitive psychology . Damasio (1998) supportsthere being both abiologically 'core consciousness' that is
relatively stable across one's lifetime as well as an 'extended consciousness with many levels and grades
that produce an elaborate sense of self through lifelong individual processes. In thisway, what counts as
constructivist learning can be seen to extend beyond what individuals are consciously aware.

i. Contributionsfrom Cyber netics

A recent turnin Constructivist instruction to the Cybernetic science offers new insights for
instructional designers. Basic Cybernetic systems are organizing systems, operating by feedback
mechanisms mediating from system outputs to subsequent system inputs. Bopry (1999) supports that this
turn hasthe potential to provide Constructivist practitionersa'philosophical mooring withinthefielditself.'
Developmentsin this field have yielded numerous models of autonomous systems functions used to
describe the operation of living and nortliving systems (Varela, 1981). Basic autonomous systems can be
characterized by four fundamental features: 1) organizational closure, 2) structural determination, 3)
structural coupling, 4) proscriptive development.

Organizational closure refersto the organizing of the defining relations of a system necessary for
the systemto exist. Varela(1981) states "Organizational closure arisesthrough the circular concatenation
of processes to constitute an interdependent network." Without organizational closure, autonomous
systems could not exist. Inthe game of chess, wereit not that each chess piece had its respective
operations on the chessboard, chess could not exist. Structural determination refers to the internal
dynamics of autonomous systems responsible for structural change. Autonomous systems are limited by
the interactions that its structure makes possible. Humans do not have the necessary wing structure to fly
asdo birds. However, human structural determination does allow for walking. Structural coupling refers
to the interactions that autonomous systems have with the environment. Bopry (1999) states, "W hen a
unity isin continuous interaction with the environment, so there isamutual triggering of structural change
over timethat is stablein nature, the unity and the environment are said to be structurally coupled."
Maturana & Varela (1987) support that structural coupling represents the basis for higher order cognitive
development. Proscriptive development describes how it isthat nature constrains living organisms during
the process of evolutionary change. Varela(1991) states, "In aproscriptive context natural selection can be
said to operate, but in amodified sense: selection discards what is not compatible with survival and
reproduction."

Proscriptive functions are not limited to explanations of biological evolution. Bopry (1999)
connects proscriptive development with culture and language use. Bunge's (1977) emergent level
cybernetic theory and Boyd's (1993) cybersystemic theory provide explanations for multiple levels of
emergent processes that include neurophysiological, autobiographical, and psycho-social processes.
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Damasio's (1998) linking of conscious processes to neural architecture supports a general anatomy of
CONSCi OUSNESS.

Cybernetic's attention to therole of structure and organization in structural change runs concurrent
with the underlying assumptions of this paper pertaining to subject-object conceptual distinctions. The
subject-object conceptual distinction reappropriated as a Cybernetic structural -organizational conceptual
distinction is supported by views of the commensurability of universal and scientific knowledge.

From an evolutionary perspective, auniversal drive for self-preservation is recognized that binds
individuals together in communicative collectives (Gould, 1986; Dawkins, 1973). Evolutionary theory
supports the universal human drive to create (propagate) one's self (Darwin, 1871), one's genes (Dawkins,
1976), or one's mental representations or ‘memes’ (Blackmore, 1999). Cybernetics and evolution theory
provide support for viewing human beings as possessing universal knowledge tools (Blackmore, 1999;
Boyd & Zeman, 1993).

To take this one step further, Boyd (1993) supports the aesthetic critique as auniversal knowledge
tool. Advancementsin aesthetic education have their biological originsin early
attractiveness/repul siveness experiences with the world. Thisbasic level of biologically evolved
perceptua engagement formsthe basis of what later may develop into personalized and socialized
preferences. Gabora (1997) supportsthat, in line with evolutionary theory, mental representations (or
memes) evolve through adaptive exploration and transmission of information by way of variation and
selection. This can be employed to explain the evolution of culture and creativity. Boyd & Zeman's
(1993) notion of "generative concepts' istreated as a set of actively developing tools that function on a
metalevel as principlesfor conceptua organization.

Cybernetics has the potential to make two important contributions to Constructivist Instrional
theory. First, it getsat a depth of Constructivist learning that has been neglected in contemporary
instructional design theory. This can be used to provide abasisfor inquiry into a greater range of learning
processesthan hasbeen considered ininstructional theory. Second, thereisalso animportant recognition of
the genetic epistemological structures that have a causal role within the complex set of learning processes
that instructional designersareinterestedin. The potential for theinclusion of scienceisquite attractive for
instructional theories like Constructivist that do not provide obvious "self-correcting” mechanisms for
interventions designed.

ii. Recursive communication

Krippendorff (1994) advances a recursive theory of communication based on assumptions of the
self-referential quality of human communication. This approach to human communication focuses on the
process of communicating aswell as what is communicated. It puts forth the following propositions:
1) Human communication theory must al so be about itself.
2) Everything said is communicated to someone understanding it as such.
3) Human communication constitutesitsel f intherecursive unfol ding of communication constructions, held
by participants (including of each other), into intertwining practices that these participants can recognize
and explain in terms of being in communication.

This approach to human communication contains two defining features that are crucial to
Constructivist Instructional design. First, it acknowledges self-referential quality of experience. Asserting
that communication theory is about itself isto recognize that individual s experiences (even acts of
theorizing about communication) are not products of the outside world but rather, are constructed from
withinthe realm of one's own experiences. Krippendorff (1995) states,'Whatever givesriseto the
awareness of something being said and communicated, the causes of ones experiences, must be located
within one's horizon od understanding.! As such, individuals are responsible for constructing their own
communication and the communication of others

Second, it recognizes the recursiveness of human experience. Individuals monitor their
communi cations, transforming the consegquences of actionsinto information thatrevises knowledge used to
direct future actions. It maintains the necessary positioning of oneself within communications which
includes other human beings and to attempt to understand others perspectives.

Together, Cybernetics and Recursive Communication Theory represent innovative approaches for
the linking of Constructivist learning processes and knowledge under a complementary dualistic
framework. Instead of conflating object-subject distinctions, thisview suggeststhat it is possibleto make
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connections between complementary knowledge/structures and processes/functions that advance

understanding. Toillustrate:

Table 2: A complementary framework for Constructivist learning processes and knowledge

Constructivist Learning Processes

Constructivist Learning

Processes -K nowledge

Constructivist Learning
Knowledge

Individua Constructivism

Cybernetics

Scientific Knowledge

Socia Constructivism

Recursive Communication

Universal Communicative

Knowledge

The Communicative Constructivist Perspective (CCP) presented next takes the resol ution of the Paradox of
Constructivist instruction to beits primary focus. It does so largely by drawing together the theoretical
strands discussed thus far.

I X. Communicative Constructivist Per spective (CCP): A multi-level, multi-per spective account

CCPisproposed to describe the breadth and depth of Constructivist learning experienced by
individuals living within acommunity of learners. Thefirst fundamental criterion concerns the importance
of viewing meaning construction from multiple perspectives (aspects) and sharing these perspectivesin
such away asto shapeindividual and collaborative learning. This gets at the need for both individual
expression and collaborative communication where individual expressions occur and develop within
individuals sharing of subjective experiences.

In practical terms, students' learning experiences do not take placein isolation. Learninginvolvesall
individuals who partake in the ongoing communication and decision making together. Thisminimally
includes, learners, parents, teachers, and administration coming together to express views in ongoing
discussions.

The second fundamental criterion of CCP concerns employing definition of Constructivism that is broad
enough to capture the multiplicity of knowledge structures (Boyd & Zeman, 1993; Cobb & Y ackel, 1996;
Edelman, 1989; Hare, 1983) at the various level s of meaning production (biological , psychological, social)
that influence learning experiences. CCP addresses structural knowledge and self-systems processes that
have been identified both outside and within Constructivist, Situated-Cognition, and Self-regul ated
learning literatures (Cobb, 1994; Y ang, 1993; Zimmerman, Bandura, & Martinez-Pons, 1992).

In practical terms, learning is assumed to be multi-perspectual and therefore, requires flexible multi-level
knowledge to be accommodated within higher-order learning activitiesin order to explain its complex
nature within acommunity of learners. Thisisessential in interdisciplinary programs of educational
instruction where students are exposed to a diverse range of educational content.

When designing education, it isimportant to recognize that what constitutesindividual learners
extends beyond psycho-socia processes and our sense of self. In order to develop individua and
collaborative learning, efforts should be directed at both the learner and the learning environment. For this
reason, educational design requires theoretically grounded proscriptive and prescriptive necessary
conditions. Utilizing a CCP for the purpose of educational design could result in adopting the following
orientation:

Table 3: Key Postulates of the CCP Perspective

CCP Postulates Description

Critical Orientation. | Not al subjectively constructed meaning will be equally accurate and it is an asset
to be able to critically evaluate learning constructions.

Processand Identity | Becausethisreal world is subjectively experienced by each individual within a
Orientation. social ream, thereis adual need to develop one's own learning processes and
personal/social identity.

Multiple- Many viewpoints or perspectives contribute to a more complete understanding
Perspectives which more closely approaches the truth.
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Communicative Constructivist learning often involves students, parents, teachers, and all other
Orientations stakehol ders.

This draws together much of the Constructivist learning mentioned already in an effort to apply it
to individually meaningful collaborative learning process. Some of postulates (i.e., authentic and
collaborative learning, decision making, communication skills development, etc.).

The CCP general orientation outlined could contribute to education applied to the design of
interventions in order to modify the structuring and content of instruction in an effort to raise individuals
awareness of humans complex organisms amongst other complex organismsinterconnected at various
levelswithin the learning environment.

X. Educational and scientific contribution

Overadl the notion of objectivity assumed to be aregulative principle was supported by efforts
throughout the paper to demonstrate the complementarity of Constructivist Instruction informed by science
and communicative theory.

Firgt, it could offer a causal account of learning. Causal explanations are well suited for explaining general
measures of student functioning such as attitude and achievement (Zimmerman, 1986). Therearevery few
causal explanations to be found in Constructivi st or self-regulated learning literatures (McCombs &
McCombs, 1990). Causal accounts have an explanatory value that could provide a great contribution to
the Constructivist literatureif fully devel oped.

Second, it could act asamulti-level explanation, addressing learning at multiple levels where it
occurs (physiological, psychological, social). Thisisan emergent-level perspectivein that there are
simultaneous levels of learning emerging at the same time with their own respective properties (Bunge,
1979). However, it isalso acausal explanation, maintaining the subject-object separation that other
accounts (i.e., symbolic interactionism) do not uphold.

Third, CCP could be used as a multi-function explanation, concerned with the necessary
flexibility of learning (i.e., learner style, self-efficacy, intention, etc.). It could alsoinclude consideration of
contextual functioning (i.e., meta-cognitive and cognitive strategic planning, goal -orientation, learner
control, etc.).

Fourth, it could be used to uphold the distinction between knowledge structures and processes
that underlieindividuals psychological processes and abilities to be self-determined learners within a
community of learners. Being able to attend to both knowledge and processes is considered essential to
achieving a more complete grasp of Constructivist learning. The strategic integration of these elements
offers aphilosophical 'mooring' for Constructivist Instructional Theory and Practice .

An objective communicative set of procedures can also address standards of evaluation required
for effective instruction. The contribution to be made liesin how it is that standardized evaluative
measures essential to instruction aretreated. Under this view, problems of evaluation are resolved by
Constructivist instructions' prescriptive function. First, evaluations would not simply be administered but
would be integrated as part of the learning process. This can be accomplished by making clear whois
responsible for creating the evaluative standards and when. Thisway students can feel they are not merely
subjected to some imposed standard, but rather are participating in the standard evaluation. Thisisdone so
that students can learn to understand the standard as afirst step in being able to participatein the evaluation
and selection of future standards. This can be taken to be atype of cognitive apprenticeship (Clancy, 1992;
Cobb, 1996; Collins,1991).

Second, learners are participating in standard eval uations administered not with the understanding that the
standard is true but rather, isalogical possibility, objectively true for all learning participants and to be
worked towards in a cooperative manner (Habermas, 1995; Kagan, 1990). This captures the essence of
what Constructivism should encourage when attempting to provide instruction in an educational setting.

Conclusion

The multi-level CCP offered an alternative to the paradox of Constructivist instruction by
focusing on recent developmentsin Cybernetics and communicative theory to get at a depth of
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Constructivist learning neglected in contemporary instructional design theory. Support was given to
demonstrate that what affects each of us as learners extends beyond our psycho-social processes. The
present discussion focused on these underlying elements of learning in demonstrating their potential
implications for the development of |earning interventions.

Future work will be directed at developing educationa interventionsthat raise the genera
awareness of the complex set of learning processes and knowledge that arise from individual and
collaborate Constructivist instruction. This could be beneficial in promoting self aware and socially
responsible learning.
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USING SMIL 1O CREATE A WEB-BASED M ULTIMEDIA
VIRTUAL LIBRARY TOUR

Y uwu Song
Arizona Sate University

Abstract:

This article shows how to use SMIL to create an Online Multimedia Virtua Library Tour. The
presentation is composed of a dlide show of text and still images, which introducesthe library. It is
accompanied by background audio and a caption. In this presentation there are hyper-linksto related library
web sites.

URL: http://www.asu.edu/li b/webcom/yuwu/Visual Tour/visualtour .smil
To view this file, you need a RealPlayer plug-in which can be downloaded free from:
http: //www.real.com

The Virtua Library Tour presentation is created by using Synchronized Multimedia Integration
Language (SMIL). SMIL as a new web format alows us to put text, still photos, audio, video, and
animation into interactive presentations. The World Wide Web Consortium on June 15, 1998
(www.w3.org/tr/rec-smil) published the specification which defines SMIL as an application of XML. The
specification depicts the design layout and temporal behavior of multimedia presentations.

With SMIL, you can produce interactive multimedia presentations of broadcast quality. Y ou can
provide links within a presentation that access other presentations, other mediafiles, or web sites. Before
the streaming technology came into being, multimedia files such as MPEG video or AIFF audio had to be
downloaded completely before we could see them play. Streaming technology allows multimedia servers
send a file in a continuous stream that can be played back shortly after the local machine get parts of the
files. It would take afew minutes for atraditional video file to be downloaded while for a streaming video,
it only takes afew seconds before you can view it.

To create, publish, and broadcast SMIL presentations, al you need is a PC and access to a
compatible server. To see SMIL in action, you need a compatible player such as RealPlayer G2 (free,
downloadable from http://www.real.com.) Once you download and install the player, you can view SMIL
presentations. You can also access SMIL presentations from the Web. When you do this, your browser
launches the SMIL player, which in turn displays the presentation.

Like HTML, SMIL isasubset of XML, and because XML is defined using text markup tags, you
could make the layout and design of SMIL presentations using aregular text editor such as NotePad.

SMIL's media object tags alow you to put various mediatypesin your presentations, and they are
self-explanatory. The <audio> tag supports audio files such as AIFF. The <video> tag supports video
formats such as RM files. The <img> tag isfor still images such as JPEG files or Real Pix. The <text> tag
isfor static text files; the <text src> or <textstream> tag is for streaming text files such as Real Text. You
can mix any of the available mediatypesin your presentations.

The presentation layout determines how you set up your screen. SMIL players have awindow. When
you want to play multiple media types simultaneously, you need to create regions or mini-windows within
the main window.

Regions are like cellswithinaHTML table. Y ou can decide the size and position of the window
aswell asthe size and position of the mini-windows within it. The root-layout sets the height and width of
the entire presentation in pixels. This is the whole player area, which will be divided into regions. Each
region sets specific areas in the presentation that mediawill play in.

<layout>
<root-layout height="405" width="770" background-color="black"/>
<region id="title" left="5" top="120" width="400" height="200" z index="1"/>
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<region id="full" left="0" top="0" height="425" width="450"
background-color="#602030" />
<region id="video" left="450" top="240" height="120" width="315" z-index="1"/>
<region id="toc" left="450" top="0" height="405" width="255"/>

</layout>

First we size the main window (identified with the <root-layout>tag) to 405 by 770 pixels and
then create 4 mini-windows within the main window: title, full, video, and toc. The title region is
positioned 5 pixelsto the right of the main viewing area'sleft edge and 120 pixels down from the top of the
main viewing area. The other regions are placed according to their respective pixels. By defining layout

regions, you can combine multiple forms of media and display them simultaneously. The following picture
will show you how the interface looks like.
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Visual Library Tour

Let's take a look at how SMIL combine media files and make them play. The following code
shows an example of event timing:

<par>
<audio sre=http://www.asu.edu/lib/webcom/yuwu/Visua Tour/smone2.rmi
dur="400s"/>
<text src="http://www.asu.edu/lib/webcom/yuwu/Visual Tour/toc.rt" region=toc"/>
<text src="http://mww.asu.edu/lib/webcom/yuwu/Visua Tour/song.rt"  region="video"/>
<seg>

<!I-- This part displays thetitle screen and the caption with an audio soundtrack-->

<text src="http://www.asu.edu/lib/webcom/yuwu/Visua Tour/title.rt"
type="text/html" region="title" dur="35s"/>
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<!-- This section displays adide show -->
<par>

<img src=http://mww.asu.edu/lib/webcom/yuwu/Visua Tour/map.rp
region="full" fill="freeze"/>

</par>
<l-- This section contains the annotated slideshow -->

<par>

<switch>

<img src="http://www.asu.edu/li b/webcom/yuwu/Visual Tour/dideshow.rp"

region="full" fill="freeze" system-bitrate="45000"/>
</switch>

</par>
</seq>
</par>

SMIL offerstwo waysto play media elements: sequentially (onefileright after another in asingle
region), where a few files: text, audio, or video files can play at the same time. Each line between the
<par></par> tags is a media file which will play to a specified region. The <par> tags mean that media
files will play simultaneously (in parallel). The <seq> </seg>tags mean that they will play sequentialy.
Fill="freeze" meansthat the final frame will stay visible when that mediafileis done.

When the presentation starts, the text file toc.rt displays. The audio clip smone2.rmi also begins.
Then the text file title.rt clip specified in the next line starts at 35’ into the presentation. Then the slide
show begins. While the audio clip is playing, the text and side show are displayed. By adding atimelineto
a presentation, you can control when content is displayed and how transitions between various content
types are handled. SMIL provides sophisticated control the protocol offers.

One feature of SMIL is that by setting choices, you can even serve up different versions of the
production based on the available bandwidth. In other words, you can use the <switch> tag to get the player
to use mediafiles appropriate to the bandwidth.

<switch>
<img src="http://ww.asu.edu/lib/webcom/yuwu/Visual Tour/dideshow.rp”
region="full" fill="freeze" system-bitrate="45000"/>
</switch>

The presentation's bandwidth needs are optimized based on the speed of your computer’s
connection to Internet. The media files used in the presentation will depend on whether you have a 28.8
modem or a high-speed connection such asa T1 line. This feature makes it possible that users enjoy the
presentation regardless of their connection speed. Y ou can include low and high-bandwidth choices. The
<switch> tag tells the player it should make a choice. The bandwidth choices are made in the order listed,
the highest-bandwidth choice should come first.

One of the greatest advantages of SMIL is synchronization. SMIL offers quite a few features for
handling the timing of media playback. One can set specifically a duration for a media clip. For example,
you can assume that the file will play for 3 minutes. Y ou can time events according to the time line for the
entire presentation. Y ou can let amediafile begin 10 secondsinto the presentation and end 15 secondsinto
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the presentation. Y ou can decide what should take place at the end of the presentation. For instance, you
can remove all graphics or video clips from the display or you can freeze till images on the last frame.

Y ou can use specia effects like fadein, crossfade, viewchange, and wipe target in your slideshow
presentation. For each specia effect, attributes such as start specify the time to begin, duration how long
the picture lasts, and target the source of the picture. For example: <crossfade start="00:45"
duration="00:08" target="5"/>.

You'll likely be using alot of file formats when you create your multimedia production. Keep in
mind, you should transfer al standard animation, video, and audio file formats to streaming formats, such
as Real Flash, ReaVideo, and RealAudio.

When you complete presentation, you should move the multimedia files and the SMIL file to the
web server. The server should be configured to handle multiple forms of mediaincluding text, audio, video,
and animation, and they should understand hypertext links. If the server supports al the mediaformats such
as ra, rt, rm, rp, smil, etc., you can view the presentation in your SMIL player such as RealPlayer G2,
GRINS (GRaphical iNterfaceto SMIL), or HPAS (Hypermedia Presentation and Authoring System).

Appendix: Source Codes for the Virtual Library Tour:

You can create your own presentation by customizing thefollowing codes, that is, changing the
variables and replacing text, audio, graphic fileswith your own.

1. vt.smil code:

<smil>
<head>
<layout>
<root-layout height="405" width="770" background-color="black"/>
<region id="title" left="5" top="120" width="400" height="200" z-index="1"/>
<region id="full" left="0" top="0" height="425" width="450" background color="#602030"/>
<region id="video" left="450" top="240" height="120" width="315" z-index="1"/>
<region id="toc" left="450" top="0" height="405" width="255"/>
</layout>
</head>
<body>
<par>
<audio sre=http://www.asu.edu/lib/webcom/yuwu/Visua Tour/smone2.rmi
dur="400s"'/>
<text src="http://www.asu.edu/lib/webcom/yuwu/Visua Tour/toc.rt" region=toc"/>
<text src="http://www.asu.edw/lib/webcom/yuwu/Visual Tour/song.rt"  region="video"/>

<seg>
<!-- This part displays the title screen and the caption with an audio soundtrack-->

<text src="http://www.asu.edw/lib/webcom/yuwu/Visual Tour/title.rt"
type="text/html" region="title" dur="35s"/>

<!I-- This section displays adlide show -->
<par'>
<img src=http://www.asu.edu/li b'webcom/yuwu/Visua Tour/map.rp

region="full" fill="freeze"/>
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</par>
<l-- This section contains the annotated slideshow -->

<par>
<switch>
<img src="http://mww.asu.edu/lib/webcom/yuwu/Visua Tour/dideshow.rp”
region="full" fill="freeze" system-bitrate="45000"/>
</switch>
</par>
</seq>
</par>
</body>
</smil>

2.toc.rt code (for thetable of content):

<window type=generic duration="6:30.0" scrollrate=0 height=250 width=375 bgcolor="#000000"
link="#DDBBBB" |oop=true>

<time begin ="00:02"/><font size="5" color="white" face="times'><posy="10"/>
<br>

<br>

<br>

<b>Visua Library Tour</b>

<br>

<time begin="00:05"/>

<font size="3" color="white" face="times'>
<a href="http://www.asu.edw/lib/hayden/">Hayden Library</a></font>
<br>

<time begin="00:07"/>

<font size="3" color="white" face="times">

<a href="http://www.asu.edu/lib/music">Music Library</a></font>
<br>

<time begin="00:9"/>

<font size="3" color="white" face="times">

<a href="http://www.asu.edu/lib/noble/">Nable Library</a></font>
<br/>

<time begin="00:11"/>

<font size="3" color="white" face="times">

<a href="http://www.asu.edu/caed/AEDlibrary/">Architechture Library</a></font>
<br/>

<time begin="00:13"/>

<font size="3" color="white" face="times">

<a href="http://www.lawlib.asu.edu/">Law Library</a></font>
<br/>

316



<time begin="00:15"/>
<font size="3" color="white" face="times">
<a href="http://www.asu.edu/lib/"><i><b>ASU Libraries</b></i></a> </font>

</window>
3. title.rt code (for thetitle):

<window type="generic" bgcolor="#602030" WIDTH="400" HEIGHT="200">

<center><font size="6" color="white">

<time begin="00:20"><center><i><b>The Arizona State University University Libraries</b></i></font>
<font size="4" color="white">

<br/>

<br/>

<time begin="00:22">A Visual Library Tour

<time begin="00:26"><clear/>

<time begin="00:28"><pos y="50">Welcome and enjoy avisual experience! </center></font>

<time begin="00:30"><font size="3" color="white"><i><b><p>-- LIST, ASU<b/></i></font></center>
</window>

4. map.rp code (for the slideshow):

<imfl>
<head duration="01:05"

width="450"
height="425"
bitrate="13500"
preroll="00:20"
aspect="true"
timeformat="dd:hh:mm:ss.xyz"/>

<image handle="1" name="haydenl.jpg"/>
<image handle="2" name="hayden4.jpg"/>
<image handle="3" name="noble-r.gif"/>
<image handle="4" name="musi centrance,jpg"/>
<image handle="5" name="architecture,jpg"/>
<image handle="6" name="law.jpg"/>

<fadein start="00:01" duration="00:02" target="1"/>
<crossfade start="00:06" duration="00:15" target="2"/>
<viewchange target="2" start="00:25" duration="00:05" srcx="290" srcy="139" srcw="118"
srch="115"/>
<crossfade start="00:30" duration="00:02" target="3"/>
<wipetarget="4" start="00:35" duration="00:08" type="normal" direction="down'"/>
<crossfade start="00:45" duration="00:08" target="5"/>
<crossfade start="00:55" duration="00:10" target="6"/>
</imfl>
</window>
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5. slideshow.rp code (codesfor the slideshow):

<imfl>
<head
duration="04:15"
bitrate="20000"
width="450"
height="425"
aspect="true"
timeformat="dd:hh:mm:ss.xyz"
prerol|="80" />

<image handle="1" name="hayden.jpg"/>

<image handle="2" name="hayden2.jpg"/>

<image handle="3" name="hayden3.jpg"/>

<image handle="4" name="hayden4.jpg"/>

<image handle="5" name="hayden5help.jpg"/>
<image handle="6" name="hayden6circ.jpg"/>
<image handle="7" name="hayden7adajpg"/>
<image handle="8" name="hayden8study.jpg"/>
<image handle="9" name="hayden9ill.jpg"/>
<image handle="10" name="haydenl0workstation.jpg"/>
<image handle="11" name="haydenl11ref jpg"/>
<image handle="12" name="hayden12marsjpg"/>
<image handle="13" name="hayden13level1.jpg"/>
<image handle="14" name="haydenl4curr.jpg"/>
<image handle="15" name="hayden15spcoll.jpg"/>
<image handle="16" name="haydenl6asiajpg"/>
<image handle="17" name="hayden17labl.jpg"/>
<image handle="18" name="hayden18gov.jpg"/>
<image handle="19" name="hayden19azm.jpg"/>
<image handle="20" name="hayden20ahf.jpg"/>
<image handle="21" name="hayden21period.jpg"/>
<image handle="22" name="hayden22currperiod.jpg"/>
<image handle="23" name="hayden23micro.jpg"/>
<image handle="1" name="hayden.jpg"/>

<fill start="0" duration="00:01" color="#602030"/>
<fadein start="00:02" duration="0:03" target="1"/>
<crossfade start="00:10" duration="00:03" target="2"/>
<crossfade start="00:20" duration="00:03" target="3"/>
<crossfade start="00:30" duration="00:03" target="4"/>
<crossfade start="00:40" duration="00:05" target="5"/>
<crossfade start="00:50" duration="00:05" target="6"/>
<crossfade start="01:00" duration="00:05" target="7"/>
<crossfade start="01:10" duration="00:05" target="8"/>
<crossfade start="01:20" duration="00:05" target="9"/>
<crossfade start="01:30" duration="00:05" target="10"/>
<crossfade start="01:40" duration="00:05" target="11"/>
<crossfade start="01:50" duration="00:05" target="12"/>
<crossfade start="02:10" duration="00:05" target="13"/>
<crossfade start="02:20" duration="00:05" target="14"/>
<crossfade start="02:30" duration="00:05" target="15"/>
<crossfade start="02:40" duration="00:05" target="16"/>
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<crossfade start="02:50" duration="00:05" target="17"/>
<crossfade start="03:00" duration="00:05" target="18"/>
<crossfade start="03:10" duration="00:05" target="19"/>
<crossfade start="03:20" duration="00:05" target="20"/>
<crossfade start="03:30" duration="00:05" target="21"/>
<crossfade start="03:40" duration="00:05" target="22"/>
<crossfade start="03:50" duration="00:05" target="23"/>
<crossfade start="04:00" duration="00:05" target="1"/>

<fadeout start="04:10" duration="00:5" target="1"/>
</imfl>
6. song.rt code (codesfor the caption):

<window type="teleprompter" bgcolor="black" duration="266"><font color="white">
<br/><time begin="36"/>Welcome to our library.

<br/><time begin="37"/>The Hayden Library islocated on Cady Mall.

<br/><time begin="40"/>The Library houses materialsin the humanities and socia sciences.
<br/><time begin="43"/>They include business and education.

<br/><time begin="46"/>It has a number of specialized collectionsincluding Government Documents.
<br/><t|me begin:"49"/>l. kkhkkkhkkhkkhkkkhkkhkkhkhkhhkhhkhhkkhkhhkhkhhkhhkhkkhkkhkkhkhkhkkhkkdx*xx%

<br/><t|me begln:"52"/>2 kkkkkhkhkhkhkkhkhhkhkhkhhhkhhhhhkhhkkhhhdkhhhhkhhkhkhkhkkkkkx*x*%

<br/><t|me begin:"263"/>**********************************************

<br/><time begin="264"/>Welcome to our library.
</font>
</window>
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I NTERM ATH*--PROFESSIONAL AND COGNITIVE DEVELOPMENT THROUGH
PROBLEM SOLVING WITH TECHNOLOGY

Evan Glazer
University of Georgia

InterMath project group
http://www.intermath-uga.gatech.edu/

How can teachers teach a mathematics that they never have learned,
in waysthat they never experienced?

Cohen and Ball, 1990
Abstract

InterMath isa statewide Inter net-based (http: //www.inter math-uga.gatech.edu/) project with the
goal of designing and implementing a series of workshops and ongoing support programs that feature
contempor ary applications of technology and mathematics pedagogy in themiddl e-grades. Technologyis
used to deliver the curriculumthrough web-based material sand to expl ore the mathematics using cognitive
tool s such as dynamic geometry softwar e, spreadsheets, and graphing calculators. Objectivesof InterMath
include

strengthening the middle school teacher's knowledge and under standing of mathematics,
providing a support structure (on-line & in-school) to aid teachersin implementing and
integrating technology tools for doing mathematics, and

providing a structured inservice curriculumthat follows Georgia's Quality Core Curriculum
objectives as well as reform efforts expressed in publications by the National Council of
Teachers of Mathematics.

InterMath is a collaborative effort among the University of Georgia,, Georgia Institute of
Technology, and nineregional technology centersin the state of Georgia. InterMath, a five-year effortto
design and implement a series of field-based wor kshops and ongoing support programs to assist both
teachers and administratorsin effecting mathematics reform, is funded through the National Science
Foundation.

Rationale

A Vision for School Mathematics

The pedagogical shifts embodied in a series of documents published by the National Council of
Teachers of Mathematics (NCTM) emphasize vastly different approaches to mathematics teaching and
learning than are typical in today's classrooms (NCTM, 1989, 1991, 1995, 2000). Rather than static
knowledge and skills detached from both other domains and everyday events, mathematics is viewed as
problem solving, reasoning, and communicating so that students are empowered to confidently "explore,
conjecture, and reason logicaly [about the world around them]" (NCTM, 1989, p.5). This change in
learning philosophy reflects a need for mathematics that is based in an information-rich and technology-
based society. L earning goals should incorporate values that reflect mathematics for life, mathematicsasa
part of cultural heritage, mathematics for the workplace, and mathematics for the scientific and technical
community (NCTM, 2000).

 The InterMath project has been funded by the National Science Foundation [Grant #9876611]. The
views and opinions of the authors do not necessarily represent those of the National Science Foundation.
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NCTM (2000) suggests that the direction of mathematics education should involve six core
principles: equity, curriculum, teaching, learning, assessment, and technology. The equity principle
stresses the need for reasonable expectations, opportunities, resources, and support for all students in
learning mathematics. Students should have access to different forms of technology that will help them
generate ideas and support their thinking. The curriculum principle focuses on the need to develop aclear,
coherent plan to promote important mathematics. Concepts in the curriculum should relate to other
mathematical ideas and be used to promote mathematical thinking and reasoning. The use of technology
encourages these mathematical connections by allowing students to understand, visualize, and conjecture
about new or unfamiliar concepts.

In reform-based mathematics classrooms, teachers are not merely keepers and transmitters of
mathematical knowledge; they facilitate student engagement by posing relevant problems that encourage
deep mathematical thinking involving analysis, problem finding and problem solving, that result in arich
conceptua understanding. Thus, the teaching principle emphasizes that teachers need to be well-versed in
mathematics and pedagogy, including how students learn mathematics and the most effective learning
environments, in order to fulfill this role. Similarly, the learning principle emphasizes the need for
understanding mathematical concepts. According to the Curriculum and Evaluation Standards for School
Mathematics (NCTM, 1989), conceptual understanding "enables children to acquire clear and stable
concepts by constructing meanings in the context of physical situations and allows mathematical
abstractions to emerge from empirical experience" (p. 17).

The assessment principle identifies assessment as a tool for enhancing learning and informing
instructional decisions. Assessment should support continual and reflective learning based on values,
multiple sources of information, and feedback, so that learners take responsibility for their ideas.
Technology use not only influences how and what mathematics is taught, but it also gives students an
opportunity to construct and express their mathematical ideas through their own creations and
interpretations. However by itself, "technology is not a panacead’ because any teaching tool can be used
poorly (NCTM, 2000, p. 25).

Teachers should be provided extended opportunities to experience and do mathematicsin an
environment supported by diverse technologies (Dreyfus & Eisenberg, 1996). The development of
mathematical understanding occurs when technology is used as a cognitive tool that supports thinking,
reasoning, and problem solving (Jonassen and Reeves, 1996). The use of cognitive tools such as dynamic
geometry, graphing calculators, spreadsheets, and symbolic processors, can provide opportunities and
experiences for exploration, devel oping understanding, interpreting and communicating about mathematics
(see Bransford, et al, 1996; Schoenfeld, 1982, 1989, 1992; Silver, 1987). Our approach in the InterMath
project focuses on devel oping mathematical power--understanding, using, and appreciating mathematics.

Barriersto and Proponents of Reform

Reform, however, does not occur simply because new standards or approaches emerge. Severa
barriers have hampered reform efforts. One barrier appears to be linked to resilient and pervasive beliefs
among preservice and inservice teachers as to what constitutes mathematics (Ball, 1988; Dossey, 1992;
Thompson, 1984; 1992). Even and Lappan (1994) identified several widely held teacher beliefs: (1)
computational proficiency isthe major mathematics curriculum goal; (2) mathematical knowledgeisrule
bound and unconnected; (3) teaching is telling and learning is memorizing (p. 129). Howson, Keitel, and
Kilpatrick (1981) noted that many curriculum projectsfail because teacherstend to proceduralize methods
in ways that are often inconsistent with the curriculum's underlying epistemological and pedagogical
assumptions. This has been particularly evident in the use of widely available drill-and-practice programs
that could be used to support emerging pedagogies, but rarely are. Cohen (1990), for example, documents
the activities of awell-intentioned teacher who, based on lectures about reform mathematics, believed her
methods were consistent with the current reform movement. However, she never actually experienced
"doing mathematics" or learning mathematics in these new ways herself. While her intent and motives were
admirable, the lack of experience in participating as a learner inherently limited her understanding and
insight in implementing the approaches. In order to promote conceptual change, teachers must themselves
experience mathematics as we want our students to: as conjecturing, reasoning, communicating, and
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problem solving. Such experiences should prompt teachersto examinetheir fundamental beliefs about such
questions as, "What is mathematics?," "What does it mean to know mathematics?," "How do students learn
mathematics?," and "What is the role of the teacher in the mathematics classroom?"

Research in mathematics education suggests that a teacher's conception of mathematics has a
strong impact on how mathematicsis approached in the classroom (Cooney, 1985; Thompson, 1984; 1992).
Furthermore, the nature of the classroom environment in which mathematics is done strongly affects how
students view the subject and how it should be taught and learned. A common theme found throughout the
reform documentsis "What students learn is fundamentally tied to how they learnit" (NCTM, 1989, p. 5;
NCTM, 1991, p. 21). Thus, if we want our students to view mathematics not as a static body of rules and
procedures, but as a meaningful and dynamic, yet connected body of knowledge, we must make an impact
on their teachers' views of mathematics.

In short, if we want our teachers to meaningfully teach mathematics, they must experience
meaningful mathematics. In the words of Cohen and Ball (1990), "How can teachers teach a mathematics
that they never have learned, in ways that they never experienced?' We cannot expect teacherstoteachin a
manner consistent with reform advocates simply because they have been told what to do or how to doit. To
help our teachers meaningfully teach and model mathematical thinking, they must experience relevant
mathematics as learners, benefiting from both the discovery processes as well as guidance from and
modeling of capable peers. To break the cycle of staghant curriculum and pedagogy, better teacher models
are needed at dl levels, K-12 through university.

Project Overview

Description and Goals

InterMath (http://www.intermath-uga.gatech.edu/) is a statewide Internet-based project with the
goal of designing and implementing a series of workshops and ongoing support programs that feature
contemporary applications of technology and mathematics pedagogy in the middle-grades.

InterMath has two primary teacher components:
workshops comprised of in-class portions and a "follow-along" component in which participants
create curriculum for use in their own classrooms.
an ongoing system to support teachers beyond theinitial laboratory/workshop.

Intensive support will be provided throughout the workshops under the close tutelage of InterMath
facilitators distributed throughout the state. The site-based component will focus heavily on scaffoldingin-
school reform efforts. As participants near completion of the laboratory portion, they will transition to the
ongoing support system--a peer community to ensure continuity beyond the laboratory.

The ongoing support system is supported by the Learning and Performance Support L aboratory
(University of Georgia) and the Center for Education Integrating Science, Mathematics, and Computing
(Georgia Ingtitute of Technology) where shared resources and communication tools are provided;
customization of support will be ensured through distributed implementation sites. Three INTECH
(INtegrating TECHnNol ogy in the student-centered classroom) centersat the University of Georgia, Valdosta
State University, and Kennesaw State University will beinitially certified as InterMath sites. They will then
mentor both subsequent InterMath INTECH centers as well as serve as regiona support base for
participants. During the project, we will establish a geographically distributed community of educators, K -
12 through universities, who are committed to sustaining technol ogy-enhanced middle-grades mathematics
teaching and learning reforms. This community will be connected and supported through shared welb-
based resources, e-mail, and listservs.

Project goalsand objectivesreflect multiple targets aimed at involving teachers and administrators
in technology-enhanced mathematics reform. They link the epistemological, pedagogical, and logistical
activities designed to support QCC and NCTM standards.
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Goal 1: Promote innovative practicesinthetool uses of technology in middle-grades mathematicsteaching
and Iearnlng
To use technology tools to model and demonstrate standards-referenced mathematics content and
pedagogy for the middle schooal.
To enable teachers to experience mathematics using various technol ogies so that they can explore
real world applications, engage in problem solving, and communicate about their investigations.
To use technology to understand the distinction between demonstration and proof in mathematics
and to emphasize the value of each in the understanding of mathematics.
To usetechnology to engage in mathematics expl orations, to form mathematicsideas, and to solve
mathematics problems.
To use technology tools to construct new and personally meaningful ideas of mathematics.
To use general tools such as word processing, paint programs, spreadsheets to facilitate
mathemati cs investigations and communication.

Goal 2: Revitalize middle-grades mathematics teaching and learning by modeling, then applying,
innovative technol ogy-enhanced approaches.
To develop effective mathematics demonstrations using appropriate technology tools.
To engagein independent investigations of mathematics topicsfrom the middle school curriculum
or from mathematics appropriate for that level.
To communicate mathematics ideas arising from technol ogy-enhanced investigations.

Goal 3: Support reform of mathematics teaching and learning in middle grades mathematics classrooms.

- To enable middle grade mathematics teachers to develop and adapt materials and goals from
standards -based curriculum through the use of technology.
To model and explore collaborative instructional strategies.
To develop mechanisms and expectations of sharing instructional ideas, materials, and information
among middl e school mathematics teachers.
To support comprehensive standards-based middle school mathematics curricula and the
implementation of Quality Core Curriculum and NCTM goals.
To utilize technology tools in the implementation of alternative assessment strategies.

Goal 4: Establish the human and technological infrastructure needed to sustain meaningful reform of
middle grade mathematicsinstruction.
To develop confidence in technology use as teachers explore, practice, reflect, and become adept
in technol ogy-enhanced teaching and learning of mathematics
To enable and encourage middle school mathematics teachers to collaborate by using technology
support.
To support professiona development opportunities for middle school mathematics teachers and
other key personnel through a network of peer teachers.

Professional Development

Workshop Procedures

The workshops are intended to immerse teachers in active problem solving with technology.
Participants will explore different concepts each class meeting by working through various InterMath
investigations and writing about one in-depth. Each participant will build a persona web page using
artifacts and productions from the workshops to compile an el ectronic portfolio. Write-ups and projects,
reflecting participants' synthesisand reflection about their explorations, will be submitted el ectronically for
workshop credit. The purpose and focus of a write-up is to communicate and synthesize investigations
involving exploration, solving a problem, or working with an application. The key elements of awrite-up
consist of the learner's synthesis, communication, mathematical ideas, interpretation, and utility of an
investigation. Fina projects, focusing on a technology-enhanced mathematics investigation of the

323



individual participant's determination, will be submitted and discussed a the end of the
workshop/laboratory. Participant productions will be placed on the web page for public sharing.

The laboratory leader will present demonstrations and explanations, clarify problems, and
demonstrate aternative solutions using a projected image from the leader's workstation. In a typical
session, a leader might allocate one-third of the time in whole-group mode, and during the balance of the
meeting provide direct support for participants working on their projects or units, either individually or in
groups. The InterMath web site (http://www.intermath-uga.gatech.edu/) will enable participants to work at
their home or school sites.

In addition to the 45-hour workshop, the 55-hour "follow-along" course will promote the use of
technology to enhance mathematics teaching in their home school and to extend each participant's
expertise. This additional component to the workshop promotes reflective practice among the participants,
emphasizing realistic applications of technology in middle school teaching. Each participant's web page
contributions will include conceptual work, projects, activities for their classroom, and links to related
teaching-learning resourcesin order to establish ahighly connected framework of resources.

Participant Selection and Credit

Participation will be open to all middle school educatorsin Georgia, but teachersfrom historically
underserved schoolswill receivetop priority. Applicationswill be solicited from schoolslocated within the
service areas of the participating sites (First year: University of Georgia, Kennesaw State University, and
Valdosta State University).

It is expected that ateam of selected teachers will participate in the workshops and at |east one
administrator will participate in aminimum of 20 hours of professional development as part of the team. It
isa so imperative that each teacher member has classroom Internet accessand thereise-mail accessfor all
team members. Teams with a minimum of one teacher of mathematics from each grade level (4-8)
represented in the school will receive priority in the selection process.

Credit could be in the form of graduate hours or staff development units depending on the
institution offering the workshop. InterMath participants need to check with the site at which they will be
participating to determine what type of credit they will receive. If graduate credit will be offered,
participants will likely have to apply and be admitted to the graduate school at that particular institution.

Administrative Support

Administrative support and leadership are key in both promoting and sustaining school innovation.
Severd authorities advocate models that tie professional development to a particular school and are
explicitly linked to reform activities that the individual school is undertaking (Darling-Hammond, 1995;
Davis & Padilla, 1991; Lieberman, 1995). Therefore, administrative support in school improvement plans
influences teacher and student use of technology. The target administratorsfor InterMath are building level
personnel with primary responsibility for instructiona leadership, i.e., principals, assistant principals,
instructional specialists. However, central office administrators with responsibility for curriculum design,
professional development, student assessment and the support of instructional technology are also
encouraged to participate in the InterMath program.

In the InterMath workshops, administrators will engage in hands-on activities using the Internet to
support teachers in their efforts. This participation will ensure that administrators better understand the
power and potential of the learning activities, the technical needs of the teacher, and the classroom
management techniques that complement technol ogy-enhanced learning experiences. Administrators will
be encouraged to share their ideas, problems, solutions, and successes for supporting their teachers. Thus,
InterMath workshops can provide a forum to reduce administrator isolation and support administrators in
follow-up activitiesincluding instructional leadership and teacher evaluation.
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Our Use of Technology

The InterMath workshop intends to illustrate how and when technology can be used appropriately
in the mathematics classroom. The literature describes two distinctly different approaches in the use of
technology in classrooms: using the computer as atool for exploration or problem solving and using the
computer as atutor that delivers instruction and provides feedback. Research on the use of computersin
mathematics as a tutor and a tutee are usually not situated in problem solving environments. Most tutor-
based technologies are in the form of drill and practice software, which tend to rely onlower ordered skills,
and are often negatively related with student achievement (Jonassen & Reeves, 1996; Wenglinsky, 1998).
Jonassen and Reeves (1996) argued that higher-order thinking occurs in environments where the student is
learning with, and not from, the computer. It is this approach that InterMath promotes and intends to
develop among its participants.

Many studies investigating technology-enhanced environments include an emphasis on conceptua
development situations. For example, when calculators and computer software perform calculations and
simplifications, teachers have more time to emphasi ze why something is happening, instead of focusing on
algorithms (Grassl & Mingus, 1997; Heid, 1988; Maury, 1987; Pamiter, 1991). Moreover, the
imperfections in calculator graphs and computations also provide opportunities for conceptual
development. For example, Dion (1990) found cases where the graphing calculators' resolution caused
certain functions to appear differently than they are supposed to. In addition, Goldenberg (1998) found that
the graphing cal culator window can provoke critical inquiry because different functions can appear to look
the same if they are on different domain and range windows. Finally, Burrill (1992) noticed that the
calculator has difficulty simplifying computations with extremely large and small numbers, consequently
producing an incorrect answer. Used appropriately, these situations expose misconceptions and help
students devel op aricher understanding of the mathematics being studied.

Technology Applications and Facilities

The technologies used in the InterMath program range from low-end, hand-held calculators
through high-end multimedia workstations. Computer software applications including spreadshests,
graphing tools, dynamic geometry, web editing, and Internet will be used regularly throughout the
workshops. Technology will be available and supported both at INTECH sites and in the participants
schools. All INTECH labs have high-speed Internet access to support individual workstation, local
network, and web-based mathematics activities and applications. The laboratory also affords ready access
to non-computer technologies, including graphing calculators and manipulative materials.

Cognitive Development

Rationale of Workshop Activities

In designing the workshops, we have kept in mind the work of Maone and Lepper (1987)
concerning the design of instructional environments that are intrinsically motivating. They have identified
four sources of intrinsic motivation in learning activities: (1) gives an appropriate level of challenge, (2)
appeals to the sense of curiosity, (3) provides the learner with a sense of control, and (4) encourages the
learner to be involved in a world of fantasy in which learners can experience vicariously rewards and
satisfactions that might not be available to them otherwise. While a workshop leader may not be able to
incorporate all of these sources of intrinsic motivation into every learning activity, incorporating at least
one appears to increase the likelihood that the activity will be intrinsically motivating.

Pertaining to the first source of intrinsic motivation, we haveincluded avariety of problemson a
continuum of difficulty levels. By posing challenging problems within a familiar context, teachers will
develop confidencein problem solving and thus will more likely engage in the activities. The context of the
problems enabl es teachers to safely sample and reflect on their own approaches to problem solving. The
second source of intrinsic motivation is appealing to the sense of curiosity. Activities can stimulate
curiosity by introducing ideas that are surprising or discrepant from the learner's existing beliefs and ideas.
While the mathematical problems posed in the laboratories will center on middle-school curriculum, they
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are more openended and generative than is typically seen in a traditional middle-school curriculum.
Problems can be used as a springboard for ideas and investigations that participants find personally
intriguing. Furthermore, teachers will be able to choose among several activities in which to actually
engage. They can choose activities that are most applicable to their classroom needs and relevant to their
mathematical understanding. Since participants can choose activities based on their preferences, the third
source of intrinsic motivation (providing the learner with a sense of control) will be reflected throughout
the laboratory.

The fourth source of intrinsic motivation is encouraging engagement through fantasy. As an
example of atask using fantasy, consider the following problem requiring the use of the Pythagorean
theorem:

The learner needs to calculate the distance from point a to point b in order
to inform Captain James T. Kirk about how to set the transformer beam on the
Federation Starship Enterprise so they can pick up the necessary dilithium crystals
directly below on the planet's surface. Kirk only knows the distances of the ship and
the crystals from a third point where his scouting party has stopped (Lepper &
Hodell, 1980).

Fantasies are more intrinsically motivating when they employ characters and situations with which
the learner can identify. Faced with either this fantasy-like problem or a series of abstract problemsin
which learners are asked to find the length of one side of atriangle, one can imagine which type of problem
learners would prefer.

The philosophy permeating InterMath isthat teachers must rel earn mathematicsin amore
open-ended, generative manner so they may come to understand what reform documents intend by
"meaningful learning." Furthermore, by encouraging teachers to create and modify their own curriculum
units, InterMath attempts to avoid what Howson, et a. (1981) warn may be a cause for failed reform --
teachers failing to assume ownership of reform.

Workshop Content

The mathematics content and concepts of InterMath reflect curriculum that would enhance a
teacher's understanding of middle-grades mathematics. The laboratory centers on the middle-school
mathematics curriculum per Georgia's Quality Core Curriculum (QCC) and the NCTM Standards (1989,
2000). The InterMath curriculum is meant to engage teachers and is intended to deepen teachers
understanding of mathematical concepts related to the middle school curriculum. Thus, the investigations
would likely need to be modified for use with middle school students.

There are 14 units that can be used for InterMath workshops. Thirteen units are called Fraction
and Decimals, Integers; Ratios, Proportions & Percents; Quadrilaterals, Triangles, Polygons, Probability,
Statistics, Solids, Circles, Graphs, Patterns, Functions & Equations. The fourteenth unit is comprised of
over 200 problems adapted from Teaching Mathematics in the Middle School (NCTM). The following
criteria have been used to highlight recommended investigations for teacher exploration:

Multiple cases can be investigated using technology.

Pre-Algebra students can rely on technology to investigate the situation.

The investigation promotes generaizability or can be used as a springboard for further
expl oration.

Multiple methods can be used to explore the situation.

Multiple solutions are possible.

Theinvestigation, based on middle school mathematics, is easy to start exploring.
Theinvestigation can be modified for usein amiddle school classroom.

The following investigation exemplifies these principles:
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Choose two numbers. Add them together and form a Fibonacci-like sequence, starting with your
first two numbers, and ending with atotal of ten numbers. For example, if your first two numbers
are 3 and 5, then your third number is 8 (3+5), your fourth number is 13 (8+5), your fifth number
is21 (8+13), and so on. Determine a relationship using the seventh term and sum of the terms of
your sequence. Isthistrue for every sequence of this nature? Explain.

Multiple cases can be investigated using technology.
The use of formulas in a spreadsheet allows teachers to change the initial two numbers and
instantly view calculations of the remaining 8 terms and the sum of the sequence. As multiple
cases are tested, aformularelating the seventh term and sum of the sequence can be hypothesized,
tested, and modified.

Pre-Algebra students can rely on technology to investigate the situation.
While students can conceivably make a reasonable conjecture about thisinvestigation using afew
cases, they will need an algebraic proof to verify that their conjecture is true. The use of
technology in this case amplifiesthe confidence in their conjecture because multiple cases can be
tested.

The investigation promotes generalizability or can be used as a springboard for further exploration.
Following the experimentation process with technology, teachers are encouraged to question why
aparticular pattern develops and then investigate a proof. Furthermore, after answering theinitial
guestion, teachers may develop further questions, such as:

1. Will this hypothesis be true for negative numbers?
2. Will this hypothesis be true for decimals and fractions?
3. Arethere relationships between the sum and other terms in the sequence?

Multiple methods can be used to explore the situation.
A spreadsheet can be used in avariety of different waysto investigate thissituation. For example,
students can construct one table that continually changes, or a grid with multiple tables. In
addition to spreadsheets, symbolic manipulation can be used to investigate this problem.

Multiple solutions are possible.
Many people will propose that 11 times the 7" term will equal the sum of the sequence. In
addition, multiple linear combinations are also acceptable, such as six times the 7" term plus 2
times the 9™ term minus the 4™ term will equal the sum of the sequence.

Theinvestigation, based on middle school mathematics, is easy to start exploring.
Only basic arithmetic operations are used in this investigation. Most people begin using positive
integersin their exploration, and then later broaden their scope to different types of numberssuch
as negative integers, fractions, decimals, and irrational numbers.

The investigation can be modified for usein amiddle school classroom.
Thisinvestigation can beimmediately adopted in the middle school classroomif theintentionisto
teach pattern recognition and creation of formulas from data. However, a shorter sequence might
be used in the classroom if the teacher intendsto illustrate adding like terms, using the distributive
property, and creating linear combinations with variable expressions.

Next Steps

InterMathisin its second year of afive year project. Over the past year, the web-based InterMath

materials have been developed and tested with various teachersin the state of Georgia. Thisyear the
project will run workshopsin the spring and summer semesters to build acommunity of teachers that will
devel op technol ogy-enhanced materials for their classrooms. In addition, we intend to develop an ongoing
support system that will encourage a sustained effort among teachers in the InterMath program. The goal
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at the end of thefive year project isto have a self-sustaining system of resources, tools, and people with a
common goa of enhancing mathematics education using technology as a catalyst for change.
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