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Modular Object -Oriented Dynamic Learning Environment: 

What Open Source Has To Offer  

 
Pavlo Antonenko 

Serkan Toy 

Dale Niederhauser 

Iowa State University 
 

Open source online learning environments have emerged and developed over the past 10 

years. In this paper we will analyze the underlying philosophy and features of MOODLE 

based on the theoretical framework developed by Hannafin and Land (2000). 

Psychological, pedagogical, technological, cultural, and pragmatic foundations comprise 

the framework and represent the major points of our analysis. This paper is intended for 

instructional designers, distance education specialists, K-12 and college instructors who 

may want to add an online component to their courses. 

 
As we enjoy great Advantages from the Inventions of others we 

should be glad of an Opportunity to serve others by any Invention of 

ours, and this we should do freely and generously. 

~ Benjamin Franklin 

 

Introduction  
 Benjamin Franklinôs philosophy resonates in the recent advent of open source software. The term ñopen 

sourceò refers to computer programs or operating systems for which the source code is publicly available. (Johnson-

Eilola, 2002) The definition further explains that inherent in the open source philosophy is the freedom of a 

distributed community of programmers to modify and improve the code (Perens, 1999).  

 Open source software promotes the use of technologically-neutral, non-proprietary tools and formats, 

which allow for wide-spread access. According to the Open Source Initiative website (2004), the major reasons for 

utilizing open source software include free distribution, freedom to modify the software to meet individual needs, 

cross-platform compatibility and universal accessibility, and active collaboration to improve design. These factors 

bear a special significance in an educational setting. As Terry Vessels (2004) puts it: 

 

éEducators have been called upon throughout history to combat censorship imposed by various 

powers over the flow of information. The censorship being applied today comes in the form of 

licenses that lock away the tools to build the information age and laws that limit fair use in ways 

that are unprecedented in the modern era (¶ 2). 

 

 The open source movement has already had a significant impact in the business world (Wheeler, 2003), and 

is now drawing the attention of educators around the globe. Distance education is at the forefront of using and 

creating open source applications in education. 

 Current advances in open source online learning environments are a response to the shortcomings of 

commercial products like WebCT and Blackboard. One such weakness is a lack of flexibility in designing and 

adding customized learning modules. With commercial products one can only include elements that the software 

designers deemed necessary when they developed the program. With an open source learning environment it is 

possible to download and use any learning module one might find on any open source software website. This opens 

almost limitless capabilities for the user to customize the application by choosing from a variety of options for e-

mail, discussion boards, chat, online quizzes, and all the other elements one might want to include.  

 Further, as the open source definition suggests, the actual code can be modified and improved to meet 

individual needs. So, if the user decides that an open source module he or she found is almost perfect, the code can 

be modified to meet his or her needs. Look, feel and functionality can all be changed since the code can be easily 

accessed and modified. 

 As to pricing of commercial products, ñcompanies are moving toward selling campuswide access to 

software, and toward setting prices based on the number of students each college enrolls.ò (Young, 2002) According 
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to Young, ñé the company's [WebCT] current software costs $3,000 to $30,000 annually, depending on the size of 

the institution and the level of use of the software.ò This is particularly important with seemingly continual 

decreases in federal and state appropriations for higher education. All open source software, on the other hand, is 

available free of charge to anyone who wants to use it. 

 Shortcomings of commercial distance education software have prompted the development of a number of 

open source online learning environments such as MOODLE, EduCreate, Covidia, and LogiCampus. Concurrently, 

the open source concept has developed to the point that even the tools used to create such systems are open source. 

For example, most of this software is written in Hypertext Preprocessor (PHP)  an open source alternative to 

commercial scripting languages and make use of open source relational database systems like MySQL. They can be 

installed on almost any web serverðthe most popular being Apache (again, open source). One open source online 

learning environment, Modular Object-Oriented Dynamic Learning Environment (MOODLE) is a highly usable, 

reliable, and functional alternative to popular commercial products like WebCT and Blackboard. Developed by 

Martin Dougiamas, a PhD student in Computer Science and Education at Curtin University of Technology, 

Australia, this learning environment provides the considerable flexibility inherent in open source software for 

designing and administering Web-based courses to meet the individual needs of online educators. It was specifically 

developed to address the aforementioned shortcomings of commercial online learning environmentsðwhich he had 

used and supported in his own teaching and as a technician working with faculty. In his own words: 

 

é It started in the 90's when I was a webmaster at Curtin University of Technology and a system 

administrator of their WebCT installation. I encountered many frustrations with the WebCT beast 

and developed an itch that needed scratching ï there had to be a better way (no, not Blackboard :) 

(Dougiamas, 2004, ¶ 2). 

 

Analysis of MOODLE 
  Dougiamas decided to create his own online learning environment in the open source format and allow the 

open source community to help develop and refine his ideas. MOODLE was designed to support and promote users 

interested in developing constructivist, student-centered learning environments (Dougiamas, 2004). To examine this 

claim, we conducted an analysis of MOODLE using a framework developed by Land and Hannafin (2000) which 

was initially designed as a guide for developing constructivist learning environments.  According to the authors, 

ñLearning environments, directed as well as constructivist, are rooted in five core foundations: psychological, 

pedagogical, technological, cultural, and pragmaticò (Hannafin & Land, 1997). Figure 1 highlights the five 

components of these core foundations as applied to the design of student-centered learning environments. 
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Figure 1: Five core foundations of student-centered learning environments (Hannafin & Land, 1997) 

 

 

 In the remainder of the paper we will relate each of Hannafin and Landôs core foundations to the 

underlying philosophy and principles that guided the development of MOODLE.  

 

Psychological Foundations 

 Psychological foundations address research, theory and practice associated with how people think and 

learn. Our examination of the program shell and standard MOODLE learning modules reflect the designersô use of 

several important considerations from cognitive psychology: 

 Situated cognition suggests effective learning should involve immersing students in authentic activity and 

culture in a real-world learning context. (Brown, Collins, & Duguid, 1989). Relevance is enhanced through 

interconnected, embedded engagement with interesting and complex tasks situated in an authentic context. Situated 

learning integrates four critical factors that maximize student learning potential: content, context, community, and 

participation (Stein, 1998). MOODLE learning modules allow instructors to set up complex, ill-defined and 

authentic tasks in real-life contexts, and assign roles for students to assume in the solution of these problems. For 

example, the Workshop module allows students to collaborate on the design of possible solutions to an authentic 

problem and peer assess the suggested solutions. The instructor might decide to have students work individually or 

in groups to determine where to build an alternate route to help alleviate traffic accidents at a specific intersection. 

In the Resource module the instructor can scaffold the activity by providing area maps, different perspectives on the 

problem (e.g. interviews with Department of Transportation experts), and sample solutions devised by other states or 

counties. Students can brainstorm possible solutions in Chat or Discussion forums, then present their alternate routes 



 4 

via the Workshop module, which allows for peer assessment. Thus, learners will compare and contrast their 

solutions and select the best one based on the group discussions.  

 Cognitive flexibility is defined as ñthe ability to adaptively re-assemble diverse elements of knowledge to 

fit the particular needs of a given understanding or problem-solving situationò (Spiro & Jehng, 1990). This theory 

focuses on learning in complex and ill-structured domainsðwhich represent many real-life situations. ñA central 

claim of cognitive theory is that revisiting the same material, at different times, in rearranged contexts, for different 

purposes, and from different conceptual perspectives is essential for attaining the goals of advanced knowledge 

acquisitionò (Spiro, Feltovich, Jacobson, & Coulson, 1991). One of the major metaphors employed by the theory is 

that of a ñé criss-crossed landscape, with its suggestion of a non-linear and multi-dimensional traversal of complex 

subject matter, returning to the same place in the conceptual landscape on different occasions, coming from different 

directionsò (Spiro, Vispoel, Schmitz, Samarapungavan, & Boerger 1987; Wittgenstein, 1953). MOODLE supports 

the ñcriss-crossing of the conceptual landscapeò through the Glossary learning moduleïa unique feature that allows 

users (both students and instructors) to create an online hypertext-based dictionary that is created on the fly and 

updates automatically to all content in the course or even throughout the entire portal. This module allows users to 

consult the glossary dynamically while navigating through the lesson content, assignments, or even discussion 

postings, but, perhaps more importantly, students take ownership for their learning as they actively construct a 

richer, more complex and sophisticated learning environment. 

 

Pedagogical Foundations 

 Pedagogical foundations include the instructional practices that the designers use. They are grounded in 

theories of learning and reflect the teaching strategies with which they are aligned. MOODLE developers have 

explicitly stated that the design of the software is grounded in constructivist and constructionist instructional 

principles. In the following paragraph, Dougiamas (2004) discusses the importance of pedagogy and encourages 

educators to adopt the constructivist methodology: 

 

Once you are thinking about all these [pedagogical] issues, it helps you to focus 

on the experiences that would be best for learning from the learner's point of 

view, rather than just publishing and assessing the information you think they 

need to know. It can also help you realise how each participant in a course can 

be a teacher as well as a learner. Your job as a 'teacher' can change from being 

'the source of knowledge' to being an influencer and role model of class culture, 

connecting with students in a personal way that addresses their own learning 

needs, and moderating discussions and activities in a way that collectively leads 

students towards the learning goals of the class. (¶ 13) 

 

 Constructivism implies that the learner links new information with existing and future-oriented knowledge 

in unique and meaningful ways (McCombs & Whisler, 1997). Social constructivism, a branch of this theory, 

emphasizes the value of knowledge that is built socially in a learning community. Pioneered by theorists like 

Vygotsky (1978), this paradigm argues for the importance of culture and context in forming understanding. Learning 

is not a purely internal process, nor is it a passive shaping of behaviors. Vygotsky favored a concept of learning as a 

social construct which is mediated by language via social discourse. 

 MOODLE promotes social discourse in learning through the synchronous and asynchronous 

communication modules described above. Internal support for introducing groups within a class of students in the 

learning environment is built into the program. Students can form cohorts themselves or the instructor can moderate 

this process. Within a cohort students work cooperatively and engage in a more individualized interaction with one 

another. Later, cohorts can share their perspectives in a whole class discussion and continue the learning process as a 

unified group. Although the program supports this type of instruction, the art of combining individual activities with 

cohort-based or whole-class activities is one of the factors that reflect the teaching skills of the instructor. An 

instructor may choose to integrate a discussion forum, chat or even a private two-way dialogue into any learning 

activity of the course. Wiki is the module that gives students and instructors the opportunity to collaborate on the 

design of hypertext that represents the knowledge constructed socially by the learning community of an individual 

class. A community of graduate students, for example, can thus work together on a literature review for a specific 

topic. The document is started when a student makes the first text entry. Other students modify this document to 

develop the ideas for the literature review. The system keeps track of each modifications and both students and 

instructor have the opportunity to see how the document developed over time, and who and how each person 
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contributed. Younger learners might enter and revise class notes in a group Wiki, compare and revise the notes as a 

class, and create a useful resource for each other and for future students.  

 Constructionism (as opposed to Constructivism) asserts that that knowledge acquisition is particularly 

effective when constructing something for others to experience. Papert (1991), who started developing this concept 

in the 1980s, asserts that constructionism ñéshares constructivism's connotation of learning as "building knowledge 

structures" irrespective of the circumstances of the learning. It then adds the idea that this happens especially 

felicitously in a context where the learner is consciously engaged in constructing a public entity, whether it's a sand 

castle on the beach or a theory of the universe.ò Constructionism stresses the importance of building external 

artifacts as a means to more effectively construct and represent the inner knowledge structures. The importance of 

learning through design is supported by the research on childrenôs development of strategies and collaboration in 

video game design, building and learning with programmable bricks (Kafai & Resnick, 1996). In addition to the 

Glossary and Wiki examples provided earlier, MOODLE supports the construction of artifacts by allowing learners 

to present and share their knowledge in a variety of different formats, including multimedia and hypertext. These 

products can then be shared with others through Discussion Forum, Resource or Assignment modules. Further, as 

described above, the Workshop module promotes social construction of knowledge artifacts by allowing students to 

collaborate on the possible solutions to ill-structured real-world problems and evaluate them in the peer assessment 

activity. 

 

Technological Foundations 

 Technological foundations affect how media can support, limit, or improve the pedagogy of the learning 

environment. According to Land and Hannafin (2000), ñé technology can control the pacing and chunking of 

information where cognitive load limitations are assumedéò  

 MOODLE supports the pedagogy of the learning environment through its interactive, collaborative and 

reflective modules. For example, the Journal module allows the instructor to ask the students to reflect on a 

particular topic, and edit and refine their answer over time. This activity promotes self-assessment, critical thinking, 

and metacogntition. Learning journals entice students to think in unconventional ways (Fulwiler 1987) and provide 

an opportunity to both develop and capture reflection in the learning process (Moon, 1999).  

 Although the flexibility of hypertext systems is powerful, it may result in disorientation problems (Theng, 

1997) and information overload (Niederhauser, Reynolds, Salmen & Skolmoski, 2000). The MOODLE shell 

provides a framework for presenting modules that accounts for these potential problems. It allows to structure and 

control the presentation of the learning material and decrease the risk of the ñlost in hyperspaceò problem (Boyle & 

Encarnacion, 1994). For example, each page of the portal has a quick-jump drop-down menu that allows users to 

navigate the system more efficiently. Users may also use the personalized navigation bar at the top of each page, 

which tracks and shows the history of previously viewed pages for each specific user. Extraneous cognitive load 

often occurs when instructional materials require learners to use cognitive resources to search for specific 

information without providing any scaffolds or quick and easy access to relevant resources (van Merrienboer, 

Kirschner, Kester, 2003). Information overload of learners is reduced through built-in support for adaptive hypertext 

navigation (Hook, 1997). Navigation in MOODLE is further enhanced via the use of the Latest News section, which 

allows instant access to the most recent discussion postings, news entries and assignments. A similar function is 

performed by the Calendar module that highlights the upcoming events, due dates and other information through 

simple mouse rollovers.  

 A major strength of using MOODLE lies in the inherent nature of open source software which promotes 

customization. With only a basic knowledge of web scripting one can add almost any open source stand-alone 

application to customize an online learning environment to meet individual needs. For example, more than half of 

the modules, visual themes, and administration features available in the current version of the program have been 

added by different members of the open source community. This brings us to the discussion of another important 

foundation of learning environments ï the cultural aspect of design. 

 

Cultural Foundations 

 Cultural foundations tend to reflect the prevailing values of a learning community. For instance, one might 

find particular values such as back to basics, interdisciplinary learning, or global society in a given learning 

environment. (Land & Hannafin, 2000)  

 The central ideas in the MOODLE culture are collaboration, sharing and community. They are represented 

in Dougiamasô (2004) discussion of social constructivism, one of the four major concepts in the underlying 

philosophy of MOODLE: 
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[social constructivism] extends the above ideas into a social group constructing things for one 

another, collaboratively creating a small culture of shared artifacts with shared meanings. When 

one is immersed within a culture like this, one is learning all the time about how to be a part of 

that culture, on many levels. (¶ 9) 

 

 Virtual community is defined as a community of people sharing common interests, ideas, and feelings over 

the Internet or other collaborative networks (Rheingold, 2000). Members of a learning community also share the 

meanings that they make of the learning material. Social exchanges by individual students are an important part of 

the group interaction and learning. They help build a sense of trust and respect among community members (Lally & 

Barrett, 1999). Students in the MOODLE learning environment form a cultural community by interacting in 

synchronous and asynchronous discussion modules, Journal and the collaboration tools like Workshop, Wiki and 

Glossary discussed earlier.  

 Another aspect of community building associated with MOODLE involves those who are working to 

develop, refine, and support advancement of the program. The collaborative nature of designing and supporting 

open source applications like MOODLE reflects the important social aspect of software development and 

knowledge construction by integrating the diverse perspectives and expertise of the members of the international 

community working together to improve the quality of the software. The community of MOODLE developers and 

users bring multiple perspectives and skills and share their views on online learning in MOODLE discussion forums. 

This international collaborative effort results in a truly socially constructed design process, which enhances the 

quality of the software from both the pedagogical and technological perspective. For example, Williams Castillo, ña 

curious developerò from Caracas, Venezuela, contributed to this open source project by designing the Glossary 

module. He also maintains a discussion forum on creative uses of the Glossary. Further, the community works 

collaboratively to provide technical support for all of its members. 

 

Pragmatic Foundations 

 As the name suggests, these foundations are concerned with doing a reality check. How does the learning 

environment correspond to the needs of target audiences? What are the benefits, and what are the limitations?  

 MOODLE is an open source online learning environment that is developed for the administrators of web-

based courses for K-12 and university instructors. The system is efficient and features cross-platform compatibility 

and a low-tech browser interface. A highly relevant aspect of MOODLE for educators is that it is available as a free 

download on the Internet and can be installed in an hour. Even though one can administer the installation of 

MOODLE with just a basic knowledge of web interfaces, one should probably have experience managing database-

driven dynamic websites.  

 With the software installed the creation and management of the learning environment can be performed by 

a person with limited technological expertise. MOODLEôs creators realize that educators are not high-end 

developers and therefore all the administration is performed through a simple, intuitive graphical user interface 

(Figure 2). Help buttons are included for every component of the administration menu and provide guidance for 

novice users of the system.  

 Most text entry areas in MOODLE such as resources, forum postings, assignments etc. can be edited using 

an embedded WYSIWYG (What You See Is What You Get) HTML editor. The administrator (instructor) can allow 

or prohibit students to modify specific parts of the course, like journal entries. Further, MOODLE courses can be 

categorized and searched, allowing one MOODLE installation to support thousands of courses and function as a 

campus edition. Plug-in activity modules can be added to existing MOODLE installations and enhance the existing 

structure of the courses. Customizable themes allow the administrator to customize the site colors, fonts, layout, and 

other features to suit individual needs. MOODLE language packs allow full localization to 43 languages. Even the 

language packs can be easily edited using a built-in web-based editor. [Insert Figure 2 about here] 

Technical support is freely available on the Web and is provided by MOODLE developers and users 

through discussion forums and Frequently Asked Questions section. Each learning module is supported by 

a separate discussion forum containing tips and tricks, teaching strategies, learning standards, course 

formats, and advice on how to build a strong learning community.  

 

Conclusion 
 Open source software has become increasingly popular in many areas. One such application, MOODLE, 

provides a constructivist learning environment that makes a significant contribution to enhance web-based learning.  

 As this paper demonstrates, the design of MOODLE integrates general principles of constructivist learning 

and provides an online learning context that supports student-centered pedagogy. This system is grounded in 
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situated cognition and cognitive flexibility theory that provide the opportunity for an instructor to create a 

constructivist and constructionist environment to enhance teaching and learning. The capabilities to design student-

centered learning are embedded in MOODLE and its modules; however, it is ultimately the responsibility of the 

instructor to make good use of them. 

 The MOODLE project indicates the growing interest of educators and open source programmers in joining 

their efforts to improve the quality and reduce the cost of education. Since it is distributed under the General Public 

License, MOODLE can be easily modified to meet individual needs. Further, development, customization, and 

support are all completed as part of the community effort to improve online teaching. This open source application 

provides an effective and cost-efficient alternative to expensive commercial software packages for those interested 

in joining the movement to provide high quality constructivist-based educational experiences in the online 

environment.  

   

 

 

 

 

 

 

 
Figure 2: Screenshot of MOODLE course administration page 
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Tom Atkinson 

Central Missouri State University 
 

 As the song goes, ñDonôt know much about His-to-ry, donôt know much about Tech-no-lo-gy!ò  But what 

we do know is that music technology now plays a crucial role in most schools. Fully integrating this technology 

requires much greater awareness. From Mozart to Madonna, technology has forever changed the field of music.  

Although accessing music through the Web and through digital storage devices has been remarkably significant, 

perhaps to an even greater extent, music synthesizers and editing software have dramatically changed the very 

nature of music. Technology provides powerful aids to composing, notating, editing, and performing music that 

even elementary school students can learn to use. 

 Cakewalk Sonar (Image 1) represents affordable state-of-the-art digital recording software that compares to 

expensive studio facilities. There's a lot of flexibility built into Sonar to achieve a variety of musical forms including 

recording audio, creating MIDI files, looping and sequencing, and adding effects.  Any style of music can be created 

using Sonar's MIDI and audio systems and there are also DX instruments and automated effects.   

 Band-in-a-Box (Image 2), described as an intelligent accompaniment software, is a powerful and creative 

music composition tool for exploring and developing musical ideas with near-instantaneous feedback. It contains 

features to display notation, enter lyrics, create melodies, add harmonization, and program a variety of musical 

styles. The Soloist generates professional quality solos over any chord progression. The Melodist creates songs from 

scratch with chords, melodies, intros, solos, and even a title. 

 Band-in-a-Box can add recordings of acoustic instruments or voices to the composition with special effects 

processing. Its built -in audio harmonies can turn an audio track into multiple harmony parts and even adjust its pitch 

by tracking the Band-in-a-Box melody track. Digital audio features make Band-in-a-Box the perfect tool for 

creating, playing, and recording music with MIDI, vocals, and acoustic instruments. You can print out your musical 

arrangement with repeats and endings, DC markings and codas, or save it as a graphic file for Web publication or 

even e-mail it to a friend. And when you're ready to let others hear your composition, you can burn it directly to an 

audio CD.  Save your composition as a Windows Media File or other compressed formats for a file that's "Internet 

ready." Itôs a great way to create your won backup band! 

 PowerTracks Pro Audio (Image 3) provides a fully-featured MIDI and digital audio sequencer and multi-

track recorder. Unlike Band-in-a-Box, you do not create music in PowerTracks by typing in the chords to a song. 

Rather, you 'layer' tracks of MIDI and digital audio, each of which must be recorded from scratch. This takes longer, 

but in exchange you have much more control over the nuances of your music. Band-in-a-Box does not allow you to 

edit the individual events of the accompaniment tracks. This is because the program generates the accompaniment 

for you, and it is different every time you play your song.  PowerTracks also comes loaded with a host of effects to 

help you put the subtle, finishing touches on your work. Use a bit of reverb to create a 'spacious' feel; add some 

chorus and distortion to enhance the 'grind' of your guitar tracks; fiddle with the compressor to give your drums that 

extra 'punch.' PowerTracks (and patience) are all you need to infuse your songs with a refined, 'studio' feel. 

 If you've ever had an original song idea in your head and wished you could have it performed, MIDI is the 

way to do it. All you need is a MIDI Sequencer, plus a MIDI instrument to enter notes. You can also use MIDI 

Notation software to place notes on a musical staff without playing them at all. You can start with just a melody and 

then add backing chords, bass, and rhythm later, or add instruments in any order you like. If you make mistake, you 

can change it without having to play the part all over again. You can also make entire sections repeat without 

playing them again. And you can rearrange and re-orchestrate your song as many times as you like.  

 Many people enjoy arranging and orchestrating music as much as performing it. There are MIDI files 

available for songs from every style of music, as well as, software programs that generate the basic rhythm and 

chord patterns that define specific styles that you can use to create your own arrangements and orchestrations. Just 

change the instrumentation, add a verse or chorus here or there, even put in your own original phrase or section. All 

of this is easy to do with MIDI. You can also share your arrangements with other people, who can then rearrange 

them to fit their own needs. Many people download MIDI files from the Internet and arrange them to fit their own 

needs. 

 Finale (Image 4) offers the most features of any music software available using convenient templates, 

automated note entry, editing, and printing. To lay the melody down, you simply grab an instrument and play the 

melody into a microphone. Then you apply the Auto-Harmonizing assistant. Seconds later, a beautiful 6-part 

composition has been created. Using the Drum Groove Plug-in and the percussion section, you add a rhythmic 

background. To complete the arrangement, you employ the Rhythm Section Generator to instantly create piano, bass 
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and drum parts. Next you apply some simple edits to give it your personal touch. Finally, you extract and print the 

parts and burn it to an audio CD, then slap the CD into the portable player and enjoy the results. The newest version 

supports both Macintosh and Windows and features for music educators. 

 Imagine creating an instructional file for your students that can be opened in a downloadable shareware 

application called Finale Performance Assessment, or FPA (Image 5). Here they practice the music by adjusting the 

tempo, hearing how it is supposed to be played, and playing it over and over until ready for a performance. The 

student is automatically recorded in a file they can save to disk for their portfolio, or email to the instructor, family, 

or friends. Their performance is assessed on-screen with notes they played correctly appearing in green and incorrect 

notes in red. FPA provides for MIDI keyboard, woodwind and brass players.   

 After creating music, playback usually occurs through devices called synthesizers.  Although most 

computers have built-in synthesizer capability on their sound cards, more serious performers use specialized 

hardware or software to generate the sounds through their computer.  Musical-Instrument-Digital-Interface (MIDI) 

is a technology that represents music in digital form. Unlike other digital music technologies such as MP3 and CDs, 

MIDI messages contain individual instructions for playing each individual note of each individual instrument. So 

with MIDI it is actually possible to change just one note in a song, or to orchestrate and entire song with entirely 

different instruments. Since each musical part in a MIDI performance is separate from the rest, itôs easy to listen to a 

single instrument and study it for educational purposes, or to mute individual instruments in a song so that you can 

play that part yourself. Hardware synthesizers can be expensive but software alternatives are quite inexpensive or 

even included with most arranging and composition programs. For example, the Edirol Virtual Sound Canvas 

(Image 6) allows you to customize playback of MIDI files using the same sounds and for a fraction of the cost of 

hardware synthesizers. You can even export your finished files into popular multi-media application formats. 

 The Superscope PSD300 (Image 7) is the worldôs first CD recording system for the performing arts that 

combines a professional quality portable CD recorder with a CD player that is designed specifically as a rehearsal 

and performance tool. The CD player features special controls that allow musicians to practice with their favorite 

artist or accompaniment CD and manipulate the key or tempo in real time. The voice reduction feature reduces 

specific sounds so a performer can sing along or play an instrument with a recording like a Karoke system. While 

not perfect, it certainly is useful. 

 From beginner to the professional, technology has forever changed the way we create music. 

Experimentation with music scanning and pattern recognition software may soon make it possible to capture not 

only existing scores and recordings but allow even non-musicians to explore their ideas and produce unique 

arrangements and compositions, all with simple clicks of a mouse! 

 

Product References 
 

Cakewalk Sonar http://www.cakewalk.com/Products/SONAR/ 

BIAB  http://www.pgmusic.com/ 

PowerTracks http://www.pgmusic.com/powertracks.htm 

Finale Notepad http://www.finalemusic.com/notepad/ 

Finale FPA http://www.finalemusic.com/finale/features/new/fpa.asp 

Edirol Synth http://www.edirol.com/products/software.html 

Superscope http://www.superscopetechnologies.com/products/psd300/



 13 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image 1: Cakewalk Sonar Audio Recording Software 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image 2: Band-In-A-Box Auto-accompaniment Software 
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Image 3: PowerTracks Pro Audio Sequencer Software 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image 4: Finale Music Composition Software 
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Image 5: Finale Performance Assessment Software 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image 6: Edirol Virtual Sound Canvas Software Synthesizer 
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Image 7: Superscope PSD300 Dual-Well Portable CD Recorder 
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Motivations for Older Adults to Enroll in Computing Clas ses 
 As the Baby Boomers mature and modern medicine contributes to a rising life expectancy, the American 

Senior citizen population is growing and the demand for more educational opportunities for them is as well. 

Computer education and training, in particular, is becoming more attractive to older adults, in part because: 

 More and more of them are living in the community at large, rather than nursing homes (Mehrotra, 2003), 

yet many find their world shrinking due to reduced mobility (Coughlin, 1999). 

 The media continues to broadcast the importance of engaging the mind in complex tasks and activities to 

promote optimum cognitive functioning (Irizarry, Downing & Elford, 1997; Rowe & Kahn, 1998; Czaja, 

Guerrier, Nair, & Landauer, 1999) 

 The newest generation of older Americans are more educated than past generations, and therefore, more 

interested in continuing to learn and finding out about available learning opportunities (Irizarry, et.al., 

1997; Mehrotra, 2003; Purdie & Boulton-Lewis, 2003), especially those geared just for them (Dunnett, 

1998; Redding, Eisenman, & Rugolo, 1998; Timmerman, 1998; Morrell, Mayhorn, & Bennett, 

2000;Seniors, 2004) 

 Older adults have the desire to reduce feelings of isolation, to connect socially with their peers, and to keep 

a network of companionship and mutual support active (Gallant, 2003; Mehrotra, 2003; Hudson 1996) 

 Many older adults do not want to become obsolete in dealing with societal changes (Mehrotra, 2003), 

including technology (Irizarry, et.al., 1997; Burwell, 2001; Purdie and Boulton-Lewis, 2003) 

 Many older Americans want to develop personal or groups skills so that they can continue to give service 

to others  (Mehrotra, 2003) 

 Less information that older adults need is available in print, as it is being migrated by government agencies, 

service organizations and corporations to the Web (Seniors, 2004) 

 As older adults hear from their computer-using peers about what they are using a computer for, they are 

anxious to learn particular tasks that are useful to them (Knowles, Holton, & Swanson, 1998) 

 As a result, more and more older adults are hungry for intellectual stimulation and the opportunity to 

expand knowledge, learn new skills, and make new friends through computer education. They seek opportunities 

that are geared just for them and that address their interests. For example, Seniors are particularly attracted to 

sessions on e-mail/communicating with family and friends, finding ancestors, tracking investments, using the 

electronic library for book and magazine-related information, securing information about prescription drugs and 

medical conditions, discovering new interests, accessing newspapers from their birthplace or former communities, 

locating travel and other bargains (e-bay?), shopping for "hard to find" items, checking the weather or news events 

in cities where family and friends live, writing memoirs or a book, managing financial matters, and gaining car-less 

access to religions services, cultural activities, and educational opportunities  (Whelen, 1998; Iziarry & Downing, 

1998; Morrell, Mayhorn & Bennett, 2000; Lenhart, Horrigan, Rainie, Allen, Boyce, & O'Grady, 2003; Seniors, 

2004). 

 Simply signing up for computer education classes open to the general public is often not the answer, 

however. The needs of older adults are not the same as younger computer-interested learners. Even the older adult 

population is not one-dimensional. "Individual differences in physical, cognitive, and social development tend to 

increase substantially with advancing age. The older the people become, the more dissimilar they become" 

(Mehrotra, 2003, p. 647). Whole groups of older adults, for example, do not fit the profiles described above, such as 

diverse populations who may be less literate, less comfortable with the English language, or more isolated from 

affordable educational opportunities. Although these Seniors may not have ready access to educational opportunities 

as much as their more educated and urban peers, they need education just as much for many of the same reasons.  
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Consequently, the challenge of designing effective educational opportunities for this diverse group of Seniors is 

worth examining. As the Senior population continues to grow, most educational providers in the public, private, and 

non-profit sector will be working to target a growing proportion of their educational programming toward the 

special needs of this age group.  

 

Barriers for Older Adults to Enroll in Computing Classes 
 It is critical that computer education providers keep in mind the many potential barriers that can affect 

whether older adults take advantage of computer-education opportunities or whether they find the experience a 

valuable one. Finances to purchase a computer or Internet access, for example, may be insufficient (Morrell, et.al., 

1997; Mandl, Katz and Kohane, 1998; Seniors, 2004). Geographic distance and available transportation to the class 

provider may be time or cost prohibitive (Seniors, 2004). Disabilities due to aging, such as hearing, vision, stiff 

joints and the need to learn at a slower pace may prevent them from fully functioning in classes that do not take 

these conditions into account (Seniors, 2004). Utilization of confusing computer terms without adequate explanation 

can frustrate them (e.g., icon, font, graphic, and the difference between find, search, and submit). Even perceptions 

of some older adults that learning to use a computer is complicated and difficult may keep some of them away 

(Williamson, 1995). But most of all, Seniors want classes that are designed especially for them, i.e., acknowledging 

the foibles of aging, the particular interests they have, and their level of computer skills (Seniors, 2004). 

 

Education Needs of Older Adults and Complementary  

Recommendations for Computing Classes 
 Classrooms/labs for senior learners need to be flexible enough to meet their physical needs. Each Senior 

should be asked what individual needs they might have before as well as during class. Some may not realize that 

they will have problems until they are in the classroom. Determining specific disabilities ahead of time can assist the 

planning team in securing appropriate adaptive devices to facilitate participation and learning (Williamson, Jenkins, 

Wright, Stillman, & Schauder, 2001). Some common accommodations that may be needed include (Hudson, 1996; 

Seniors, 2004; Stevens, 2003): 

 larger size print on the blackboard and in print handouts; effective use of larger print, bold headings, 

pictures/screen captures, white space, and diagrams support independent learning, review and practice   

 larger fonts and an ability to adjust the contrast on the computer monitors 

 wheelchair access to the building  

 no stairs into the building or to the classroom, or access to an elevator 

 adjustable tables with cords off the floor and plenty of leg room to accommodate stiff limbs or a wheelchair 

 good lighting 

 a wireless microphone that enhances the instructorôs clear, slow, and adequately loud voice  

 entrances and restrooms as near to the classroom as possible 

 a shorter class time to reduce fatigue (Ross-Gordon, 2003; Morrow, 2002) 

 accessibility features in Microsoft Windows (if available) 

 when appropriate, assistive devices such as touch screens, switches, larger keyboards, screen readers, or 

trackballs (Williamson et. al., 2001) 

 Malcolm Knowles describes the adult learner as ñself-directingò (Knowles, Holton, & Swanson, 1998). 

Typically, Seniors come to class with specific goals, expectations and learning objectives for the time, energy and 

money they have invested (Hadfield, 2003).  They are particularly cautious at the start of a learning opportunity 

because they want to make sure it is helpful to them. For example, Seniors may not care about learning how to 

complete a hypothetical spreadsheet in Excel with all the various shortcuts; more likely they will want to know how 

to keep track of their particular farm records, download pictures of grandchildren or make labels in Word. A pre-

session questionnaire can gather some of these expectations and interests ahead of time to enhance planning 

(Stevens, 2003); activities and concrete examples based on these interests will go a long way toward garnering buyin 

to the value of computing (Ross-Gordon, 2003).  

 Each of these high-interest tasks should be taught using a single set of simple, step-by-step instructions, 

with a corresponding handout provided for later reference. For Seniors who wish to go into more depth with any of 

the tasks, they may do so in a different course or by speaking with the instructor after class or during an open lab 

time. By applying software procedures to real-life problems or interests, explaining why they should learn 

something, and encouraging them to ask questions, Seniors are more apt to gain confidence in being ñself-directedò 

(Knowles et.al., 1998; Lawton, 2001). In addition, any resources that can assist them in working independently 

when away from the class are appreciated, such as the step-by-step job aides mentioned earlier as well as electronic 
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tutorials, information about where to get help (Seniors, 2004), and opportunities to work one-on-one with an 

instructor (Ross-Gordon, 2003). 

 While older adults are often as knowledgeable and insightful as they have been earlier in their lives, their 

mental processing abilities are likely to have changed. Verbal memory peaks in the 60s and declines in the 80s, for 

example. Verbal ability plateaus between 40 and 60 and declines more steeply in the 70s and 80s. Math skills peak 

in the late 30s and severely decline in the 80s. As a result, Seniors who are in their mid-60s or older process 

information more slowly since they have less working memory. Their ability to shift judgments when given 

additional information is limited, as well, and it is more difficult for them to read between the lines. Seniors may 

also face increased difficulty in focusing on specific information and eliminating distractions; as a result, they are 

able to eliminate choices or possibilities more quickly than younger adults and often analyze information while 

making a decision (Stevens, 2003). These variables suggest a variety of instructional strategies that can promote 

learning and a sense of efficacy in a Senior audience: 

 Maintain a small instructor-learner ratio (Seniors, 2004). 

 Utilize a slower pace when speaking (Stevens, 2003; Morrow, 2002), explaining the purpose of a task or 

why they need to learn it (Redding, Eisenman, & Rugolo, 1998). 

 Employ a slower pace when doing computer work to allow for mouse or trackball coordination (Seniors, 

2004). 

 Present one task and then practice, before advancing to a new task. 

 Use stories to illustrate concrete examples (Ross-Gordon, 2003; Stevens, 2003). 

 Encourage questions at any time (Seniors, 2004). 

 Provide repetition and summarize frequently (Morrow, 2002). 

 Provide opportunities to figure out things for themselves (Knowles, 1990). 

 Incorporate collaborative, problem-solving activities (Dixon & Gould, 1996; Cahoon, 1996); even 

encourage attendees to bring along a friend, spouse or neighbor to discuss the information with later 

(Stevens, 2003). 

 Provide follow-up after the course, or give a review during subsequent sessions (Stevens, 2003). 

 In conclusion, it is important to offer computing classes designed specifically for Seniors, preferably ones 

at various levels for varying computing skills. Pre-session surveys or interviews that collect information about 

computing skills, physical needs, interest, and expectations facilitate the planning for physical space 

accommodations and session activities. Instructional accommodations that are sensitive to the slower, but active 

mental processing of many Seniors will also go a long way toward promoting learning and enthusiasm for 

computing in general. As the market demand grows for Americaôs aging population, learning providers will find 

attention to these adaptations important in attracting Seniors to class offerings and in promoting retention and repeat 

registrations. 
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Abstract  
 This paper considers student use of a web-based discussion forum in a second year, non-major Biology 

course. The authors discuss how meaningful participation in the forum is a form of public writing and may be an 

indicator of overall student success in the course. The authors also discuss how this success in the course is not tied 

to the studentsô previous performance at the post-secondary level. 

 

Introduction  
 Over the past decade, the researchers have been investigating the effects of student participation in 

electronic messaging. This investigation has evolved as both the technology has changed and the research trends in 

the field have adjusted to reflect both these new technologies and current theories behind learning in technology 

enhanced environments. As the focus of this investigation has evolved, it has shifted on the question of whether 

studentsô participation in a class web-based discussion forum has an effect on their final course grade. 

 This article reviews the evolution of this study and explores the research question based upon the nature of 

the participation and the individual abilities of the student. 

 

Liter ature Review 
 Berge and Collins (1993) indicated that the main benefits of web-based discussion forums were the 

convenience for students, the time and place independence that it created for students, and the potential for students 

to become part of an online learning community.  In addition to these primary benefits, there has also been 

considerable research into whether or not students participation in asynchronous means of communication, such as 

electronic mail and web-based discussion forums, have an affect on studentsô performance. 

 In 1989, Slovacek reported that "there appeared to [be] a positive correlation between students' use of e-

mail to augment normal in-class communication with their instructors and final course grades [specifically] that each 

e-mail message initiated by the students was associated with a 1.781 point increase in final course grade on average" 

(pp. 113-114). However, Collins (2000a) reported little difference between the final course scores of e-mail users 

and non-users. It was reported in that same study that a positive relationship existed between the level of Web forum 

use and final course scores. 

 This distinction may be explained by Piirto (1998), who reported that approximately half of the students 

surveyed responded "never" or "not often," when asked if they proofread and/or edited their electronic mail. This 

was compared to 90% of students who responded that they proofread and /or edited their written documents "every 

time" or "most of the time." (p. 28) According to Piirto, the level of care that university students place into their 

composing of an electronic mail message was very low. This was supported by Collins and Barbour (2001a), which 

speculated that while e-mail messages are often short messages about non-content queries which are ñprivateò and 

only for the instructor's eyes, postings to the Web forum are ñpublicò and open to the scrutiny of all class members. 

Students are more likely to be careful and deliberate about what they write on the web forum because they are for 

public consumption (p. 8). 

 The careful and deliberate writing by students having an effect on student performance is supported by 

Ambron (1987), who reported ñstudent response [was] extremely favourable; é most mentioned the value of 

writing in helping them understand [the subject.]ò (p. 266). Moore (1993) reported that ñlearning improves é when 

writing assignments are complemented with instruction about how to use writing as a tool to learn [a subject.]ò (p. 

217). In addition, Chickering and Gamson (1987) reported that one of the seven principles for good undergraduate 

education was that students ñmust talk about what they are learning [and] write about itò (p. 5). They also detailed 

that interaction between students and the professor and between students and other students is a key mechanism in 

enhancing learning. This is further supported by Moore (1994), who reports that people learn as they write, ideas 

form as pen hits paper and that writing about a subject is a way of knowing the subject because writing creates 

meaning. 
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 This line of inquiry is supported by the research into microthemes. ñMicrothemes are a special kind of 

student writing whose length is strictly limited, usually to 150-400 words.ò These written assignments have been 

used in many larger undergraduate classes in the hard sciences. ñMicrothemes are marked for their ideas rather than 

their grammar and spellingò (Collins, 2004, p. 7). Over a four year period, Collins (2000) found that there was an 

overall mean gain of 0.67% in student scores between those students who completed microthemes and those 

students who completed a term paper. In addition, the average test scores of students who completed 9-11 

microthemes was 13.2% than the average test scores of students who completed only 1-6 microthemes. 

 

The Study 

 The courses considered in this study are Biology 2040 ï Modern Biology and Human Society I (Human 

Biology) and Biology 2041 ï Modern Biology and Human Society II (Environmental Science), large enrolment 

second-year, non-major Biology courses which were regularly offered in on-campus lecture, off-campus 

correspondence and Web-based formats. During the period 1994-2001, student contributions to a discussion forum 

and e-mail messages sent to the instructor were collected. 

 This study initially began as a professor ñsearching for a way to improve student-student and student-

professor interaction in a large second year biology courseé [that had] increased from 40, when [he] first taught it, 

to over 170 students in the 1995 winter semesterò (Collins, 1995a, p. 1). The first system that was utilized for this 

project was a text-based environment, ñDEC Notes would allow students to post and reply to notices, or to just read 

notes and their responses, although they could still contact [the professor]ò (Collins, 1997, p. 189). Research into 

this system was focused upon how the students used the bulletin board, considering manyof the variables raised by 

Berge and Collins (1993). For example, Collins (1995b) stated that one of the perceived benefits of the system was 

ñits availability around-the-clock so that students can ask questions, make comments, etc. at any time that suits them 

rather than having to wait for class or an opportunity to talk to the professorò (p. 189). Collins (1998) reported that 

ñtwo thirds of the student use was for on-going discussions of a variety of topics such as the ethics of genetic 

engineering, the right to die, AIDS and youth, and the Red Cross and blood donationsò (p. 80). 

 This level of analysis was eventually expanded to include comparisons between different methods of 

delivery (i.e., correspondence, web-based and on-campus lecture) of the same course by the same professor. Collins 

(2000a) reported ñthat the correspondence section achieved the higher mean final scores in three of the four 

semesters while the Web course achieved the higher mean score in only one semesterò (pp. 22-23). Additionally, 

Collins and Barbour (2001a) reported that ñthe results of an analysis of final course scores indicate that students in 

the Web-based sections generally perform at a lower level than those in the traditional classroom format, and these 

in turn perform at a lower level than students in the correspondence sectionsò (p. 310). At the time, these findings 

were in marked contrast to other similar studies (Navarro and Shoemaker 1999; Wideman and Owston 1999) which 

found that students in Web-based courses did better than those in both on-campus and correspondence courses. For 

example, Wideman and Owston (1999) reported that "on the whole students in Internet and in-class courses scored 

significantly higher than their counterparts in correspondence courses, although no significant difference was found 

between Internet and in-class students" (p. 2). 

 Collins (2000b) marked the next phase of this study, when the authors began to consider the effect of 

participation in the Web forum upon a studentsô performance in the course. ñThere [did] not appear to be a 

relationship between e-mail use and final course scoreò (p. 7). However, there appeared to be a positive relationship 

between Web forum use and final course score. Collins and Barbour (2001b) reported 

only óAôs were very frequent users, and only óAôs and óBôs were frequent users. Only about one-third 

of óCôs, óDôs and óFôs were infrequent users while two-thirds made no use of the Web forum. Students 

achieving an óAô in the course were much more likely to be Web forum users (21 of 42) than óBôs (12 

of 29), who, in turn were more likely to be users than óCôs, óDôs, and óFôs (only 7 of 20). (p. 7) 

 

This relationship was further explored in Barbour and Collins (2002a, 2002b, & 2003a). 

 However, this exploration led to the question of whether ñhigher levels of motivation or scholastic 

achievement may also lead some students to participate in electronic messaging more than othersò (Althaus, 1996, p. 

14). It also presented another ñquestion of whether it is the act of writing which accounts for this enhanced learning 

or whether that interaction be meaningfully based upon the content areaò (Barbour & Collins, in press). 

 

Data and Findings 

 As it was mentioned above, earlier studies have indicated a relationship between frequency of use of the 

web forum and final letter grade, as is summarized in Table 1. 
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Table 1 - Frequency of use of the web forum and final letter grade from 1997 academic year 

Course grade 

Level of use A B C D F 

Very frequent 2 0 0 0 0 

Frequ\ent 1 2 0 0 0 

Infrequent 18 10 4 1 2 

None 21 17 7 2 4 

Totals 42 29 11 3 6 

 

 However, this still does not address the question of whether it is interaction or the act of writing which 

accounts for this enhanced learning or should that interaction be meaningful based upon the content area. In order to 

answer the above question each student message was assigned a value based on the following scale. 

 

0 ï No content basis 

1 ï Administrative 

2 ï Content-based question or message 

3 ï Content-based question or message with brief explanation 

4 ï Content-based question or message with substantial, but incomplete explanation 

5 ï Content-based question or message with complete or near complete explanation. 

 

For this analysis, it was determined that the Spring 1999 semester of Biology 2040 was the only class that had 

enough messages to provide an adequate sample for this scale to be utilized effectively. 

 While, the vast majority of messages that were posted to the web forum were rated in the lower three 

categories, with approximately 55% of the posts being assigned a rating of 0 or 1, there were five posts assigned a 

rating of 4 or 5. The majority of the messages analyzed were of an administrative nature, such as questions about the 

timing or format of assignments or exams, however, 46% of the messages did have some content-basis (i.e., were 

rated 2 or higher). When the scale value for each message is averaged on a student by student basis (e.g., Student 11 

posted eight messages which were rated 2/4/2/2/1/1/3/1 would fall in the 1.51-2.00 range as the average value of 

these messages is 2), the following table is produced. 

 

Table 2 - Value of use of the web forum and final letter grade 

Course grade 

Value of use A B C D F 

2.01 - 2.5 1 0 0 0 0 

1.51 - 2.0 3 2 1 0 0 

1.01 ï 1.5 1 0 1 1 0 

0.51 ï 1.0 2 1 2 0 0 

0 ï 0.5 0 0 0 0 0 

Didnôt use web forum 1 3 0 0 3 

Totals 8 6 4 1 3 

 

 This table indicates a similar pattern to the one found earlier by Barbour and Collins (2003b).  The only 

student who had an average message value of higher than 2.0 scored an ñAò in the course.  The majority (5 out of 6) 

students who had average message values of 1.51 to 2.0 scored an ñAò or a ñBò.  The only students who scored an 

ñFò in the course did not use the web forum at all. 

 The next data set addresses the issue raised by Althaus (1996), whether students do well because they 

participate more in the Web forum or whether stronger students are simply the ones who participant the most in the 

Web forum. The table below provides the difference between the studentôs overall average at the university and the 

studentôs average in the course based upon their level of participation in the Web forum. 

 

Table 3 - Students mean adjusted score based upon level of web forum usage 

Level of web forum usage Number of students Mean Adjusted Score 

None 8 -1.99 

Low 7 +0.10 

Medium 4 +8.25 
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High 5 +15.40 

 

 As is indicated in the table, the eight students who did not use the Web forum at all had an average in 

Biology 2040 that was 1.99 percent less than their overall university average.  However, the five students who were 

high users of the Web forum had an average in Biology 2040 that was 15.40 percent higher than their overall 

university average. 

 Barbour and Collins (2003b) ñindicated that there existed a positive, but not conclusive, relationship 

between the number of times students posted to the Web forum and the grade that the student received. This study 

has found similar results, not solely based upon simply interaction, but on meaningful, content-based interaction.ò 

The data presented above illustrates that in addition to there being a positive relationship between studentsô 

meaningful content-based participation in a Web forum and their final course grade, the relationship does not appear 

to be dependent upon the studentsô higher levels of motivation or scholastic achievement. This analysis is also 

supported by the findings of Wu and Hiltz (2003). Wu and Hiltz found that ñstudents felt that they learned a great 

deal from their peers through online discussioné [and that] online discussion increased their learning qualityò (p. 

691). 

 

Conclusion 
 Initial studies into the relationship between studentsô participation in electronic messaging and studentsô 

final course grades indicated that there was a positive relationship between students participation in the Web forum 

and their final course grade, but no relationship between the use of e-mail and their final course grade. Later studies 

found that it wasnôt simply participation in the Web forum, but meaningful content-based participation that also 

showed a positive relationship to studentsô final course grades.  Based upon these findings, the researchers 

speculated the public act of writing in a web-based discussion forum had a positive affect on student performance. 

 The data presented in this article indicates that in addition to these earlier findings, the researchers 

speculation appears to be correct, in that students do well because they participate more in the Web forum, as 

opposed to the notion that stronger students are simply the ones who participant the most in the Web forum. 

However, it should be noted that from five years, representing dozens of classes, there was only one class in which 

there was enough student participation in the Web forum to conduct this analysis. In addition, this one class only 

represented twenty-four different students (compared to the over one thousand students who have taken Biology 

2040 or 2041 during the period studied by the researchers. 
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Abstract 
 As computer interfaces emerge as an instructional medium, instructors transitioning from the classroom 

continue to bear the burden of designing effective instruction. The medium of the computer interface, and the kinds 

of learning and interactive possibilities it affords, presumably changes the delivery of learner-centered instruction. 

Strategically, teachers not only need instructional design ability, but they also need competence with human-

computer interaction design.  In addition, instructors and instructional designers need to be able to bring these two 

domains together, if they are to create truly learner-centered instruction using new media. This article focuses on 

how a team comprising an instructor and multimedia instructional developers collaborated to create a distance 

learning environment for a graduate course in public health. The authors will describe the workflow that the team 

used, focusing specifically on the integration between instructional design and human-computer interaction design 

frameworks as well as how the team approached design issues by incorporating various HCI theories. The authors 

will also show what insights the team had after a year and some of the strategic changes it made in light of them for 

the next.  
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Background 
 In 2001, the Department of Applied Health Science in the School of Health Physical Education and 

Recreation [HPER] at Indiana University began utilizing information technology in all of its graduate level courses, 

as a part of its eventual goal to implement a Public Health certificate in a distributed education format. The initiative 

combines a mandate from the department, faculty financial support from School administration (in the form of a 

competitive stipend award), and instructional consultation and development support from the Schoolôs pedagogy 

and instructional technology support office. The combination of human and financial resources into a shared vision 

has been critical to the initiativeôs success.  

 ñProgram Planning,ò a 500-level course, was the first to be implemented in a distance learning format, 

which the department believed would allow students to spend more time engaged in public health practice and 

service learning activities. Also, by delivering the course via distance learning, the course would be more attractive 

to public health professionals and other non-degree students throughout Indiana. In other words, the choice to use 

the distance learning format stemmed from two sources, one educational (emphasis on professional practice over 

classroom work) and the other merely pragmatic (ability to meet the needs of a geographically diverse group). 

 

The ADDIE Model for Graduate Public Health Education:  

An Iterative Approach 
 The course development team used the ADDIE (Analyze, Design, Develop, Implement, and Evaluate) 

model of instructional design to manage the course development process. This process included student/user 

profiling, the formulation of teaching and learning objectives, constructing a blueprint for targeted instructional 

tasks, designing an attractive user interface, development of interaction designs, production of identified learning 

activities using various multimedia development tools and appropriate programming languages, learning application 
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testing and usability studies, and finally the evaluation of the quality and effectiveness of both the instructional 

design and the learning applications. 

 

Analyze: Learner Analysis and User Modeling  

 Effective learning application design begins with learner/user research. For our team, this occurred on two 

levels: the instructional design level and the HCI level. For the former, we were concerned with what the students 

would already know, what they were there to learn, and so on. For the latter, we were concerned with their level of 

comfort with technology and their overall experience engaging with high-level work in a computer environment.  

 Mike Kuniavsky, an HCI specialist, defines ñuser researchò as a process that consists of ña consistent, 

rapid, controlled, and thorough method of examining the usersô perspectiveò (Kuniavsky, 2003). The practice of a 

successful user-centered design, which enables designers to take into account the usersô perspectives and 

ethnographical research during the design process, results in user experiences that are engaging, effective, efficient, 

and positive for users (Garrett, 2003). In addition to understanding basic information about the students (i.e., 

graduate students between the age of 25 and 40 in public health program) and what they need to learn (i.e., the 

process of developing public health interventions in order to positively affect the health-related behaviors of 

individuals, groups, and communities), the team devoted special attention to identifying the usersô computing 

inclinations as well as their perception of the use of distance learning as a learning format. 

 The course design team implemented a Web-based survey on potential users at this stage to obtain a more 

accurate computing user profile for the learning application.  

 

 Sample Questions  

Technology Inclination Hours per day spent using computers  

 Hours per day spent using the Internet 

 Personally own a computer 

 Preference of location using computer  

  

Distance Learning Prior experience with distance learning 

 Perception of using distance learning format for 

this course  

 Motivation of finishing different distance 

learning course components  

 Most comfortable format for course assignment  

  Table 1: Sample Questions for User Profile Survey  

 

 Through the study of behaviors and motivations of real people, the user profile survey provided us with a 

descriptive model of the users (i.e., their social and physical environments, their relationships with one another, etc.) 

and what they hope to accomplish in class. The survey indicated that the majority of the prospective learners had 

prior experience with distance learning format, over the Internet or via CD-ROM; more than 50% of the participants 

indicated the highest level of excitement about the prospect of taking the course in a distance learning format, and 

only 15% expressed concern. Most of the users owned a personal computer and felt comfortable using it for 

communication, learning, and other aspects of their lives. The ethnographic nature of the survey made it possible for 

the course development team to develop user models, or ñcomposite archetypesò (Cooper, 2003), and create a 

context for potential learners (Beyer & Holtzblatt, 1998), which guided the course design teamôs decision in 

translating learner profiles into an overarching design framework for the course, especially in areas such as course 

components, learning tasks, and interaction design.   

 

Design: A Two-Way Approach to Transcoding Learning Content to Bytes 

 Scholars of media studies from McLuhan (1964) to Manovich (2001) have challenged the notion that we 

can separate the message (in this case, instructional content) from the medium (in this case, from the classroom or 

from a multimedia CD-ROM). Instead, they argue that the medium itself profoundly shapes and even constitutes the 

message. Others posit that the ñembodimentò of information in a medium affects cognition as well: ñembodiment 

makes clear that thought is a much broader cognitive function depending for its specificities on the embodied form 

enacting itò (Hayles, 1999, p.xiv). Manovich calls the mutual interactions that occur when content is expressed in 

digital media ñtranscoding,ò which is the encounter between the ñcultureò and ñcomputerò layers. If these critics are 

right, then it follows that simply translating instructional design intended for the classroom to instructional design 
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intended for Web- or CD-ROM-based learning is unlikely to succeed. The teamôs goal, therefore, was to integrate 

HCI and media theory into the systematic instructional design process (as described by Gagné, Briggs, & Wager 

[1992] and Smith and Regan [1993]) from the beginning. Instructional design entailed media design. 

 The ñProgram Planningò course for public health was in part based on competencies outlined by the 

Council of Education for Public Health. One of the primary instructional goals of the course was to ensure that 

students developed these competencies. Two course components were identified to fulfill this goal: unit lectures that 

explain key concepts and principles of program planning, and interactive, skills-based application exercises. Where 

the lectures were to introduce concepts, the exercises would enable students to apply those concepts in scenarios 

based on real-world situations, providing students with the opportunity to practice problem-solving techniques 

(Gagné, Briggs, & Wager, 1992). The performance-based scenarios supported the practical orientation of the course, 

bringing about immediate and successful applications of the course content (Kindley, 2002). While it has been 

suggested that instructor-centered presentation of materials should be used sparingly (e.g., Crowl et al., 1997), given 

the nature of the course and the delivery format, the instructor opted for initiating each learning unit with a topic-

based, content-intensive lecture that guided students through the learning process. Nonetheless, these lectures were 

but a part of a much larger, and more diverse whole, which included interactive exercises, practice questions, and a 

learning community. 

 The instructor was active in building a dynamic learning community that engaged a diverse range of 

students throughout the course in order to foster critical thinking skills through the weekly peer-discussion of current 

public health issues. The instructor was careful in reinforcing the targeted learning objectives of the week through 

online discussion forums that not only provided the appropriate context for the discussions, but which also 

encouraged in-depth dialogue on current topics of public health challenges. Scheduled events and regular office 

hours were conducted in the format of real-time chat to provide students with more opportunities for instructor-

learner and learner-learner interactions as well as a sense of immediacy and presence (Kim, 2000).    

 With the broad parameters of the instructional and interaction design established, the team next turned its 

attention to translating these general plans into a concrete learning application. At this stage, the findings of the user 

studies were particularly helpful, as the team engaged in several pre-production design preparations prior to coding: 

paper prototypes (Boling & Frick, 1997; Beyer & Holtzblatt, 1998; Snyder, 2003), information architecture 

(Wodtke, 2003), and storyboards, all with an aim to obtain cost-effective (both in terms of time and effort) user 

feedback to inform the directions of both interface and interaction designs. These activities enabled the course 

development team to render visually what the users would see and do and articulate what the users would 

experience. Prototyping carries many benefits: it engages different stakeholders (both the designers as well as the 

users) in the active participation throughout the design process; it enables an effective iterative design process until 

the design concept is stabilized so as to minimize the squandering of resources. All  told, the empirical emphasis 

placed upon pre-production activities such as paper prototypes, storyboards, or information architecture provided 

more reliable guidelines for the course development team for interaction design (Dillon & Zhu, 1997).  

 Assessing the effectiveness of the prototypes again required the team to gather evidence concerning the 

prototypes as learning applications and also the prototypes as software applications. The team looked for a 

combination of both usability goals (effectiveness, efficiency, safety, utility, learnability, and memorability) and 

user experience goals (satisfaction, enjoyment, fun, entertainment, helpfulness, motivation, aesthetics, reward, etc.) 

(Reece, et al., 2002). In particular, the course development team followed four interaction design imperatives as 

suggested by Reimann, Dubberly, Goodwin, Fore, & Korkan (cited in Cooper & Reimann, 2003): 

 

Design Imperatives Definition Goals  

Ethical Design Considerate, helpful Á Do no harm 

Á Improve human situations 

Purposeful Design Useful, usable  Á Help users achieve their goals and 

aspirations 

Á Accommodate user contexts and 

capacities 

Pragmatic Design Viable, feasible Á Help commissioning organizations 

achieve their goals 

Á Accommodate business and technical 

requirements 

Elegant Design Efficient, artful, 

affective 

Á Represent the simplest complete 

solution 
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Á Possess internal (self-revealing, 

understandable) coherence 

Á Appropriately accommodate and 

stimulate cognition and emotion 

Table 2: Interaction Design Imperatives 

 

 As with many user interface and interaction designs, the learning application for the ñProgram Planningò 

course is based on the principle of direct manipulation of graphic objects (e.g., buttons, icons, function controls, 

etc.) on the screen (Cooper & Reimann 2003). The incorporation of direct manipulation in design enables the visual 

representation of manipulatable objects, replacing the userôs reading of text with the userôs own physical actions in 

that dataspace, and above all, the immediate demonstration of the result of the manipulation (Shneiderman cited in 

Cooper & Reimann, 2003). Direct manipulation helps move the student out of the comparatively passive role of 

reader and into the more performative role of doer. Abundant feedback was also important: given the intrinsic 

learner-directedness of the CD-ROM as a delivery format, the course development team felt a sense of urgency to 

design a learning application that frequently provides immediate and adequate visual feedback (so as to minimize 

the feelings of frustration, confusion, or being overwhelmed). Interactive graphical interfaces change the user 

experience from computer as tool or prosthesis to computer as space or environment (Johnson 1997). The team felt 

that the spatial metaphor was consistent with the instructional design emphasis on practice and performance.  

 

Development  

 To ensure the timely delivery of the learning application and allow ample time for evaluation and redesign, 

it is important to construct a realistic project schedule that clearly identifies a list of milestones and concrete 

deliverables such as content, graphics, audio, video, programming snippets, and so on (Lee & Owens, 2000). To 

facilitate the managing and tracking of development progress and enhance the communication and collaboration 

among team members, in addition to regular project meetings, the course development team also used a Web-based 

project management tool, PHPCollab, to facilitate the development process. Because it was Web-based, the tool 

could be accessed via any browser connected to the Internet, which was convenient, because our team was often 

spread across different locations and operating systems. The project management tool enabled the team to monitor 

development activities and make necessary adjustments to development efforts in general and development tasks in 

particular. Image 1 and 2 illustrate the interface of this Web-based project management tool.   

 

Implementation  

 One major challenge the course development team faced was to find a balanced, robust distance learning 

environment to meet the diverse learning objectives of the course. Knowing that many early efforts at distance 

learning were less than successful, in part because people tried to replicate the classroom experience too literally 

(Stevens-Long & Crowell [2002]), we tried, in the words of Siegel & Kirkley (1997), to be ñcomputer imaginativeò; 

that is, we strived to create learning designs that uniquely took advantage of the computing medium. Specifically, 

the team took advantage of its multimedia and asynchronous communication capabilities. 

 After two versions of design and refinement, the finished integrated learning application included the 

following components: 

 

Multimedia Course CD.   Blending video, audio, and user interaction, the course CD, authored in Macromedia 

Flash, served as the primary learning tool for this course. The Program Planning course was, compared to other 

courses, content-centered and skills-based. We felt that a multimedia CD provided diverse means of enabling 

students to engage and interact with, rather than simply read, course content. 

 The course CD was divided into 10 learning units. Each unit consisted of the following four components: 

1) Lecture: An introductory video clip of the instructor providing an overview of the unit objectives, followed by 

unit content, in the form of audio-narrated slides with text, graphs, figures, and animations to facilitate learning. 2) 

Application exercises: Various interactive tasks that students perform to apply what they learned in the lecture. 

Completed exercises are captured and stored in the learning system for the duration of the session, making it 

possible for students to compare their work with solutions recommended by the instructor. 3) Self-test: An ungraded 

quiz that enables students to assess how well they accomplished the stated learning objectives. Upon completion, the 

correct answers and explanations are displayed side-by-side with the studentsô answers. 4) Resources: The instructor 

provided additional resources, including articles, Web sites, and research findings relevant to the unit. Images 3-7 

show the course CD in its first generation, and images 8-13 show it in its second iteration. 
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The Internet Component.  The course CD is strong at learner-to-content interaction, but working through a CD on a 

computer is an intrinsically solitary experience. Yet much of public health education is collaborative. To embed 

meaningful human collaboration into the course, we also integrated Oncourse, a Blackboard-like course 

management system as a shared learning space to foster collaborative learning. Students used its synchronous and 

asynchronous, formal and informal communication features to collaborate with their peers.   

In addition, Oncourse was used for web-based surveys and exams throughout the semester to assess student 

learning. 

 

Face-to-Face Interaction.  Based on student feedback and a series of assessments conducted in 2002, in the second 

year of offering the course, the instructor built in bi-weekly and monthly face-to-face learning activities in 2003 to 

increase studentsô access to instructor and fellow students. The instructor-guided activities consisted of site visits to 

community health centers, mock program planning and promotion development, debates on public health program-

planning issues, public health participant/provider matching games and so on. As the course has evolved, the 

instructorôs role has gone from traditional office hours and email availability to guiding/modeling real-world health 

program planning problem-solving, blurring the distinction between instructor and students. 

Finally, to ensure long-term improvement of the project, the instructor and development team actively 

involve students to in the development and revision of the learning tool itself. This embedded recursiveness ensures 

that the team had opportunity to learn from the course and improve it in future iterations. The embedded evaluation 

process for the tool is two-fold: 

 

Ongoing Conversation about Technology and Health Promotion.  Students are encouraged to engage in the ongoing 

discussion about their impressions of the potential benefits and limitations of information technology in the field of 

public health program planning and promotion. Special attention is devoted to the implications for different cultural 

groups and/or those with limited access to and/or experience with technology. The discourse not only raises the 

issue to the attention of all who participated, it also shapes the future offerings of the course. For example, some 

students noticed the lack of diversity in the images we used, and we were able to make appropriate changes based on 

their feedback.  

 

Learning and Technology Component Suggestions and Development.  In an effort to involve users in the ongoing 

refinement and (re)designing effort of the course, the course development team adopted the ñparticipatory designò 

approach (Beyer & Holtzblatt, 1998; Shneiderman, 1998) to bring about more accurate information about user 

inclination and needs, and above all, to increase user acceptance of the learning application. Students are required to 

critique all aspects of the learning application individually and provide suggestions on how best to improve the tool 

in both the pedagogy and technology areas. As part of the course requirement, students need to design at least one 

application exercise for a particular learning unit and develop 5 questions to contribute to the self-test question bank. 

In addition, the students are paired in groups to envision a relevant multimedia piece or interactive learning activities 

that target a particular aspect of public health program planning. Throughout the process, the course development 

team works with students closely to provide consultations, training, and necessary resources. At the end of the 

semester, not only do the students improve technically and know what it takes to integrate technology in the field, 

these efforts also result in a library of student-centered learning applications that the instructor and the development 

team can use in the ongoing revision of the learning tool, with a diversity that supports a broader range of learning 

styles.  

 

Evaluation  

 Evaluation of instruction is important in any instructional setting, but it was especially important for this 

project, because this was the first offering of this class in a distance learning format; it was the first time the 

instructor had designed for a distance learning format; and we brought together an interdisciplinary collection of 

theories (instructional design, HCI, and media studies) and experts (the instructor, instructional designers, 

multimedia authors, and programmers). To ensure adequate evaluation, the course development team introduced 

evaluation at every stage of the process, from early prototypes through end-of-course evaluations. These evaluations 

reflected our interdisciplinary approach, seeking to learn not only about how the participants learned, but also how 

their attitudes toward technology changed.  

 Using various evaluation methodologies such as ñQuick and Dirtyò evaluation and usability testing (Reece 

et al., 2002), the course development team focused on several key issues in particular during the evaluation stage: 

learnersô ability to comprehend and apply knowledge, comparison of learnersô attitudes towards distance learning 

before and after the course, the time needed for the learners to prepare for and complete each learning unit (vs. that 
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for the same class offered in the traditional setting), learnersô perception of instructor availability, learners (users) 

and learning tasks; learnersô/usersô interaction with the learning application, etc.  

 For example, the course development team learned from the first year of the offering that students felt 

disappointed about the lack of interaction with each other and with the instructor, and we used a blended learning 

approach and introduced regular meetings (once or twice per month) with the instructor as well as many mini group 

projects. While most students felt comfortable using course CD and the Internet, at the beginning of each offering, 

we designed a technology orientation session to introduce all the components to ensure technology does not become 

a hindrance in studentsô learning process.  

 

Adaptation 
 In spring 2004, the instructor and the development team began to repurpose this learning application for all 

public health providers in Indiana. The content that is suitable mainly for higher education, as opposed to the more 

generalized needs of all public health providers in the state, was removed and the interface was modified for the 

different user group. The final result represents how an integrated learning tool designed for higher education can 

also be used to meet the needs of practitioners. In spring 2004, hundreds of this modified version of the learning 

application were distributed across the state. Images 14 to 18 show the pubic health providersô version of the 

learning application.  

 

Summary 
 The ñProgram Planningò project demonstrates it is essential to integrate sound pedagogy practices (i.e., 

appropriate instructional design principles, learning strategies, etc.) as well as HCI practices (i.e., user modeling, 

usability, prototyping, evaluation, etc.) and media theory to ensure a successful learning experience in the domain of 

distance learning. The multidisciplinary, team-based methodology in approaching both instructional and system 

design challenges results in a more holistic final product that reflects the theories and practices of a number of 

relevant domains.   
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Image 1: Web-based Project Management Tool  
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Image 2: Web-based Project Management Tool  
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Image 3: Course CDðThe First Year 
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Image 4: Course CDðThe First Year 
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Image 5: Course CDðThe First Year 
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Image 6: Course CDðThe First Year 
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Image 7: Course CDðThe First Year 
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Image 8: Course CDðThe Second Year 
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Image 9: Course CDðThe Second Year 
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Image 10: Course CDðThe Second Year 
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Image 11: Course CDðThe Second Year 
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Image 12: Course CDðThe Second Year 
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Image 13: Course CDðThe Second Year 
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Image 14: Course CDðHealth Provider Version  
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Image 15: Course CDðHealth Provider Version  
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Image 16: Course CDðHealth Provider Version  
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Image 17: Course CDðHealth Provider Version  
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Image 18: Course CDðHealth Provider Version 
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Abstract 
 This paper describes the Social Interaction Online (SIO) tool, developed to help instructional designers 

and online educators develop effective online learning environments. Designers are encouraged to choose 

instructional strategies and activities (methods) while considering the specific conditions in their learning 

environment that are likely to impact the effectiveness of the methods they choose. Findings from existing case study 

data (30 cases from a previous study ï Beatty, 2002) provides the set of initial instructional design guidance. The 

SIO tool was developed using standard web development and database software to create interactive data-driven 

web pages that show users how to choose effective instructional strategies for their online courses. Multiple 

applications of the SIO tool and situationalities framework approach are explained. The SIO tool supports and 

encourages users to contribute additional information (experience-based data or research findings) which will 

expand and enhance the instructional design guidance as the website is used and matures. The SIO tool is available 

at http://online.sfsu.edu/~bjbeatty/sio/ 

 

Introduction  
This paper presents an interactive online tool, Social Interaction Online (SIO), to support educators and 

instructional designers in selecting specific instructional strategies to use in their online courses. Online learning has 

emerged as one of the most important new areas for research and development in the field of instructional 

technology (NCES, 2001; WBEC, 2000). Using learning theories developed in both distance education and 

traditional classroom instructional settings, online learning educators (including instructional designers) are using 

new, technology-enhanced instructional methods and more traditional forms of instructional methods to incorporate 

social interaction in their online learning environments (Ahern & El-Hindi, 2000; Bonk & Kink, 1998; Gilbert & 

Moore, 1998; Harasim, 1990; Muirhead, 2000).  

Most existing design guidance for online learning environments does not address the conditions (an 

important part of the situationalities) that affect the selection of instructional methods, especially for methods that 

engage learning participants in social interaction. Prescriptive design guidance should include a discussion of the 

specific situationalities (learning goals, values, conditions, and outcomes) that lead to the choice of one or more 

instructional methods in preference to other methods (Reigeluth, 1999). In the research underlying this report 

(Beatty, 2002), I developed prescriptive design guidelines using a situationalities framework which demonstrates the 

usefulness of the framework for the further development of online instructional theory. Launched in summer 2004, 

the interactive website makes this framework available and useful to educators and instructional designers using 

online instructional methods. 

  

Social Interaction in Online Instruction 
 Many educators and learning theorists consider learning to be a largely social process (Bruner, 1990; 

Dewey, 1897; Hutchins, 1996; Lave & Wenger, 1991; Rogoff, 1990; Salomon, 1993; Vygotsky, 1978; Wertsch, 

1997). While not all learning environments require an explicit social interaction element for effectiveness (e.g., self-

paced tutorials and review guides), most online learning environments are designed to use some measure of social 

interaction in the learning approaches they implement. 

 

Defining social interaction 
 Interaction has been described with many terms and classifications, often in very dissimilar ways. Different 

authors focus on dissimilar aspects of interaction or sometimes just use dissimilar terminology. Rose (1999) even 

goes as far as asserting that the concept of interactivity in the instructional technology literature is ña fragmented, 

inconsistent, and rather messy notion éò (p. 48). The variation in the literature seems to bear witness to the 

ñmessinessò of the concept of interaction.  

 Wagner (1994) takes a systemic approach in her development of a functional definition of interaction. She 

includes the contexts of instructional delivery, instructional design, instructional theory, and learning theory in her 

attempt to establish conceptual parameters for the function of interaction. Hiltz (1995) reports that if an instructor 
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can facilitate meaningful, engaging cooperative group experiences online, students are likely to experience a greater 

sense of interaction than in a traditional face-to-face course. Abrami and Bures (1996) describe asynchronous, non-

face-to-face interactions as ñasocialò in general, but also consider collaborative interactions among students as 

essential factors in successful distance education. Feenberg and Bellman (1990) describe the importance of ñsocial 

factorsò in designing distance learning environments that use CMC technology. They consider the design of the 

social environment in distance learning as comparable in importance to the interior design of a face-to-face learning 

environment, meaning that the effort an educator takes in designing a classroom environment for social interaction 

(e.g., chairs arranged in small groups for collaboration or in a large circle for class discussion) should also be taken 

by an online educator. This may mean creating a unique virtual space for each collaborative group in a class, or 

creating a common discussion space for a whole-class discussion.  

Gunawardena and Zittle (1997) show that the degree to which a person is perceived as ñrealò in CMC, a 

concept also referred to as social presence, is a strong predictor of satisfaction in distance education. Gilbert and 

Moore (1998) describe an ñinteractivity taxonomyò for web-based learning environments, developed along the two 

factors: social interactivity and instructional interactivity. Walther (1996) posits that CMC technologies support 

impersonal, interpersonal, and ñhyperpersonalò communication interactions. Walther describes hyperpersonal 

interactions as interactions with heightened levels (feelings) of intimacy, solidarity, and liking, which cannot be 

achieved through face-to-face interactions but can be experienced through CMC facilitated interactions. Yacci 

(2000) defines interactivity with four major attributes: the existence of a message loop, the completion of the 

message loop from the learnerôs perspective ï from and back to the learner, the provision of both content learning 

and affective benefits, and the need for mutually coherent messages in each interaction. Yacci points out the need 

for a common definition of interactivity, and provides the structural process definition as a starting point for future 

research.  

Previous literature reviews have focused: (a) on the building of effective interaction in distance education 

(Flottemesch, 2000), where online education is included only as a minor component in the reviewed research, and 

(b) on the use of student interaction of both a social and informational nature in online learning (Liaw & Huang, 

2000). Clearly, when writing about social interaction and designing socially interactive learning environments, a 

designer or educator must clarify his or her perspective on what ñsocial interactionò means. For the purposes of this 

report, I define social interaction simply as ñintentional communication between two or more participants in the 

learning environment.ò 

 

Selecting Instructional Methods 
 Beatty (2002) described the importance of understanding the relationships between types of situationalities 

(values, goals, methods, and conditions), such as those between values about learning and learning goals. Beatty 

reported relationships between associated pairs of situationality elements, since there is a sequential nature to design 

guidelines derived using this approach. For example, a designerôs values about learning directly influence the 

designerôs learning goals, which in turn directly influence the instructional methods the designer chooses for a 

particular learning setting. Similarly, the instructional conditions present in the learning environment directly affect 

the effectiveness of the selected instructional methods.  

 

Values and Goals 

 A designer or educatorôs strongly held, fundamental values about learning should influence the most 

important characteristics of a learning environment s/he designs. The educatorôs learning goals are usually derived 

directly from their most important values about learning. For example, an educator who values interactive dialogue 

may state a learning goal of ñStudents learn how to learn through dialogue with each other.ò In most cases, an 

educatorôs learning goals reveal what the educator truly values about learning. For that reason, it is important to 

consider the relationship between learning goals and fundamental values about learning.  

 

Goals and Methods 

 Hopefully, a designer or educatorôs learning goals are derived directly from the educatorôs most important 

values about learning, as explained above. Once the learning goals have been developed, the next logical step in 

designing instruction is to choose appropriate instructional methods. The instructional methods are the ñvehiclesò by 

which the designerôs learning goals for participants are met in the learning environment. For example, a designer 

who has established a learning goal of ñStudents will retain control over important aspects of their own learning.ò 

should choose instructional methods that are likely to result in student control in the learning environment, such as 

ñStudents are required to choose a discussion topic and then prepare and moderate a weekly discussion on that topic 
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for the entire class.ò It is therefore important to consider the relationship between learning goals and instructional 

methods. 

 

Methods and Conditions 

 A designerôs learning goals directly influence the instructional methods s/he chooses for a learning 

environment, as explained above. In order to create the most effective learning environment, a designer should also 

consider the instructional conditions that affect the effectiveness of the chosen methods. These conditions must be 

met in order for the instructional methods to be effective. For example, a designer who is considering an 

instructional method from a category such as ñAsynchronous Group Discussionò, should consider the instructional 

conditions that affect the effectiveness of this type of method, such as ñStudents must have the time available to 

participate frequently in class discussions.ò If this condition is not met, for example when there is a heavy reading 

and writing load in a course, students may believe (or perceive) a participation requirement is just busy-work. If they 

had already written a paper on the discussion topic during the same week, they saw no need to discuss the topic 

online with their peers. (Case report C110 from Beatty (2002); derived from Vrasidas, C., & McIsaac, S. M. (1999))  

Instructional methods chosen to meet particular learning goals are only effective when associated instructional 

conditions are met, so it is important to understand relationships between instructional methods and instructional 

conditions. Therefore, the instructional conditions present in the learning environment (including the participants) 

should be taken into account as instructional methods are chosen. 

 

Situationalities Framework 

Beatty 2002 presented a ñsituationalities frameworkò to show the conceptual relationships between 

situationalities such as instructional values, learning goals, instructional methods, and associated conditions. 

(See figure 1.) The Social Interaction Online (SIO) web-based tool helps designers and educators follow this 

framework as they select instructional methods for online environments.
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Figure 1. Situationalities Framework 

 

Phase I:  Values and Goals Phase II: Goals and Methods Phase III: Methods and Conditions 

 

 To do: Evaluate fundamental values 

about learning and develop learning 

goals based on these values. 

 

Resource: Values and Assoc. Goals 

To do: Choose preferable instructional 

methods based upon the learning goals. 

Multiple methods may be preferable. 

 

Resource: Goals and Assoc. Methods 

To do: Consider instructional conditions that 

influence the effectiveness of chosen 

methods. Revise methods as needed. 

 

Resource: Methods and Assoc. Conditions 

VALUE(S) 

Example: Peer  

collaboration 

GOAL 1 

Example: Students 

develop shared 

meaning. 

GOAL 2 

Example: Students 

will collaborate in 

each othersô learning 

process. 

GOAL N 

METHOD 1 
Example: Provide a web-based 

discussion space for each study 

group with clear guidelines and  

expectations for participation. 

 

METHOD 2 
Example: Assess student 

performance with group 

evaluation. 

METHOD 3 
Example: Assign initial students 

groups on their order of logging in 

the first time, approximating student 

grouping by technical interest and 

skill. 
 

METHOD N 

CONDITION 1 

Example: Student Motivation - Each 

group member must be accountable 

for their part of the group project. 
 

CONDITION 2 
Example: Student Values - 

Students must be willing to work 

with the same group of students 

for an entire semester. 

CONDITION 3 
Example: Student Motivation - 

Peers must be willing to critique 

each other's work. 

CONDITION N 

other methods 

other methods 

other conditions 

other conditions 

other 

conditions 
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Using the Situationalities Framework 
 

General Instructions 

 When using the situationalities framework approach to choosing instructional methods, the following six 

steps summarize the major tasks for the educator/instructional designer. 

 

1. Determine your learning values, related to social interaction in online learning, that you would like 

your learning environment to support. For example, do you value forming online learning 

community? Or, maybe you value students learning through interactive discourse. List these 

fundamental values in preparation for the next step. 

 

2. Identify the learning goals that you want students to achieve. These learning goals should reflect 

your previously determined values. It is important to list at least one learning goal for each value. If 

you are not very familiar with online instruction, you might need to consult resources. If, in step 1, 

you stated your values in terms of means ï what students should be doing ï you do not need to 

identify specific learning goals in this step. (In this case, you are ready for step 3.)  

 

3. List alternative instructional methods that will meet the learning goals you just identified. If you 

are not very familiar with online instruction, you might need to consult other resources. Itôs 

important to consider several instructional methods from which to choose, since it is likely that not 

every method will fit the specific conditions (see Step 4.) that exist in your online learning 

environment.  

 

4. For each of the instructional methods you listed in step 3, assess the instructional conditions that 

should be met in order for the method to be effectively employed. List the instructional conditions 

next to each of the alternative instructional methods. This is perhaps the most important step in using 

the situationalities framework. If you try to simply implement instructional methods without 

assessing whether or not the necessary instructional conditions are met, your online instruction may 

not be very effective.  

 

5. Select specific instructional methods from the list of alternatives based on your assessment of 

instructional conditions. For maximum effectiveness, choose methods that have all their associated 

instructional conditions met. If an important instructional condition is not met for a particular 

method, you should either choose an alternative method, modify the method to take into account the 

deficient condition, or add a secondary instructional method that will create the necessary condition 

for the primary method. For example, if you would like students to engage in interactive 

asynchronous dialogue, but you assess that your students are not likely to synchronize their 

participation in online discussions appropriately on their own, your instructional method should 

attempt to structure this interaction for them. You might assign an initial post on a particular day of a 

week, with a second deadline, later in the week, for a reply to another studentôs post, and a third 

deadline, also later in the week, for a reply to an original comment. 

 

6. Implement the instruction. During the course of instruction, you should frequently assess the 

effectiveness of the methods youôve selected. If a method seems to be ineffective, consider whether 

important instructional conditions have not been met. It is very possible that there are unique, 

significant conditions associated with the method you are implementing in your specific setting ï 

conditions which are not addressed by the guidance contained in the tables and appendices of this 

study. 

 

Using the Online Tool 

 The online tool, Social Interaction Online (SIO), supports the designer following the general approach 

explained above in multiple ways. First, the designer may choose to view a list a instructional values which have 

been published in case reports over the past few years. After selecting either a category of value (such as, 

Collaboration) or a specific instructional value (such as, Online Collaborative Learning), the designer then views a 
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list of associated instructional (or learning) goals. After selecting either a category of goal (such as, Collaboration) 

or a specific instructional goal (such as, Students learn how to collaborate on learning tasks with their peers.), the 

designer then views a list of associated instructional methods. Each instructional method is linked to an explanation 

of conditions that affect the effectiveness of that particular method. The designer would consider important 

conditions as they select instructional methods. After selecting one or more instructional methods from the list 

provided, the tool creates a summary page that the designer can save, print, or email for further use. 

 

See Figure 2. 

 

 A second way that the SIO tool supports designers is helpful when a designer would prefer to explore 

associated values, goals, methods and conditions holistically as they have been reported in cases. When this is the 

preferred approach, the designer can choose to view a list of cases included in the SIO dataset. Each case provides a 

full citation reference and a hyperlinked source or contact person, if possible. Clicking a case number opens a page 

which lists the case information again, the instructional values, instructional goals, and associated methods for each 

goal reported. For each instructional method, associated conditions and a brief explanation of how each listed 

condition affects the effectiveness of the method is provided. Using the SIO in this way allows a designer to focus in 

on methods and conditions specific to a particular case, which may be especially useful if the designerôs 

instructional context is similar to that of the original case author. 

 

See Figures 3 and 4. 

 

 Besides providing guidance about selecting specific instructional methods for social interaction in online 

learning environments, the SIO website supports designers with rationale for considering instructional values and 

goals. Some designers neglect, often due to time and resource constraints, to reflect upon the type of learning 

environment they are creating with instructional methods and activities. The SIO supports reflective teaching and 

instructional design practice so that learners are engaged with purposive instruction designed to help them meet 

strategic learning goals aligned directly to meaningful instructional values. (See the SIO tool at 

http://online.sfsu.edu/~bjbeatty/sio/ )  

 

Conclusions 
 The SIO can be an important tool for instructional designers and educators who design online learning 

environments that use social interaction. The comprehensive situationalities framework presented here (in Figure 1)  

and which forms the foundation of the SIO design guidance should help educators design online learning 

environments that use effective instructional methods aligned to their fundamental values about learning, learning 

goals, and which consider specific instructional conditions in a instructional setting. If an educator follows the 

design guidance and uses the SIO data resources, then the selected instructional methods should fit the specific 

conditions of the learning environment, and the selected methods should be effective. At the very least, learning 

should not be impaired by (unknowingly) unmet instructional conditions. If additional instructional conditions 

emerge during the instruction, resulting in ineffective instruction, the situationalities framework approach can help 

an educator modify his or her instructional approach to achieve instructional goals. 

 One of the important results of the research underlying the SIO tool is the opportunity to apply findings 

from aggregated case reports. One of the significant limitations of the descriptive case study format is the general 

inability of a case report reader to transfer many of the specific findings from one case to their own situation due to 

the inherent contextualization of the case reportôs findings. It is sometimes simply left up to the reader of the case 

study to identify relevant, useful findings that can be applied to their own specific case. While this works well for 

some cases, an author may be able to enhance the usefulness of her or his case report to other educators by including 

explicit discussion about instructional values, goals, methods and conditions. Further expansion and enhancement of 

the SIO tool (and the situationalities framework approach) relies upon descriptive case studies that include a 

discussion of each of the situationality elements (values, goals, and conditions), as well as instructional methods.  

 One of the most significant limitations of the SIO tool is the constrained focus of case reports on strictly 

online learning settings. In order to limit the scope of the study to a manageable size, I did not consider cases of 

online learning environments that were designed to support, extend, or enhance face-to-face learning environments. 

These ñhybridò contexts are becoming more and more popular in online learning, and should be studied separately, 

in order to identify the effective instructional methods and important instructional conditions for that environment. 

Hybrid learning environments use many of the same technologies and instructional methods as ñpureò online 

learning environments. However, since the participants in the learning generally meet regularly face-to-face in a 

http://online.sfsu.edu/~bjbeatty/sio/
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classroom, there may be important differences in the design and implementation of social interaction in the online 

component of the learning environment.    

 Even though the SIO tool was developed with data derived from case reports in the academic environment,  

the tool should be of some use in corporate and military training environments which use social interaction in online 

learning. For example, conditions of learner motivation are relevant in every instruction situation, as are conditions 

of access, technical support, and skills and ability. What varies among different contexts, however, is the extent to 

which conditions related to learners, instructors, etc. are met in the specific context, and the extent to which sets of 

instructional methods should be varied, based on the different sets of existing conditions. Therefore, a designer or  

educator designing training in a corporate or military setting should find the study findings, including the 

situationalities framework, relevant to their work.  
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Figure 3. Case List 
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Figure 4. Case Report Detail 
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Introduction  
 As the internet-based learning (IBL) market becomes increasingly global, understanding differing 

educational values and cultural expectations could provide an important competitive edge for providers (universities, 

publishing houses, and corporate training entities).  How each of us determines ñgoodò or ñqualityò instruction is to 

a large degree founded on what educational values we hold.  These values are primarily shaped by (1) cultural 

norms, (2) the philosophy(s) of learning to which we adhere, and (3) our personal preferences for learning.  When 

our educational values match those embedded in the course, the match-up contributes to our perception of it being a 

quality educational experience; conversely, when our educational values do not match those of a course, then 

dissatisfaction is likely to occur. 

 It may take a student some time to discern the degree of match between personal values for judging quality 

instruction and the instructional values in the course.  Sometimes, savvy students familiar with their local 

educational delivery system can infer the teacherôs or instructional designerôs educational values quickly from how 

the syllabus is designed.  Then based on that rough assessment students choose to stay enrolled or not, depending on 

how successful they think they might be in the course, thus avoiding situations with large value differences. 

However, not all students know the local culture well enough to be that insightful.  When an international student 

attempts the value matching process across cultures, differences between their (home) local system and the 

(international) local system are magnified.  The result can be students choosing courses in which they are more 

likely to perform poorly educational . 

 As increasing numbers of international students choose to take IBL courses which are designed by 

instructors outside their country of origin, they need more help than local students in selecting courses in which they 

are likely to have a successful learning experience. hey will prefer one more congruent with their cultural 

expectations. (Tom Nickles, personal communication, May 12, 2004).  Out-of-country students expect instruction 

delivered abroad to be different from what they would receive studying in their own country.   They are more likely 

to be actively seeking new kinds of learning experiences taught in the local metaphor. According to Zamel & Spack 

(2004) students can adjust faster to taking courses in a different cultural presentation style if they realize they are 

joining a separate academic discourse community and they begin to try on the discourse of the new setting.  

Learning how to read the big picture of a course and seeing whatôs shared and valued within the community helps 

them adjust better. 

 Not all learners and instructors are aware of this difference in expectations. Therefore wherever significant 

differences might be expected, such as with diverse new learners to a department/cohort, a new student in graduate 

school, or moving to a new school in another state, similar value mismatches could be expected to exist.  Learners 

whose value differences are likely to differ most from the local , should have the information and options that will 

allow them to choose courses that match their own educational values.  

 The designer has the responsibility to make the courses educational values explicit in the course materials 

and it is the learnerôs responsibility to understand themselves as learners and find out about the context from which 

the course originates. This paper recommends a new intercultural standard for expressing the instructional  of a 

course through which designers (producers) and students (consumers) can clearly communicate the educational 

values to each other. It should be similar to that of food labeling.  We believe that designers should make the values 

imbedded in the course visible to the learner in an advance syllabus or course description. Eight educational value 

differentials or factors can help us make a distinctive difference in how the learner perceives quality in instruction.  

will discuss how designer integrate the eight differentials in preparing instructional materials and apply strategies to 

match users to suitable courses.  We conclude with two handy checklists of recommendations distilled from the 

research; one for low-context (North American or Western) instructional designers and one for high-context 

students. 
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Eight educational value differentials for IBL 
 Through 30 years of collective cross-cultural educational experiences and a review of literature, the authors 

have determined that there are at least eight educational value differentials or factors which make a distinctive 

difference in how the learner perceives quality in instruction.  The eight educational value differentials discussed in 

this paper are language, culture, technical infrastructure, local/global perspective, learning styles, reasoning patterns, 

high/low context, and social context.  It is not possible to value everything equally.  The competing demands on a 

limited set of resources influences where resources are allocated.  These eight value differentials appear to be the 

primary pivot points around which major cultural differences in perception of quality instruction currently hinge.  

 

1. Language differential 

 Differences in cultural values, mores, and practices, are heavily influenced by constructs of their native 

language. Every culture has a predominant language that may seem simple at first glance to its users, but each 

language empowers its speakers with the ability to converse, participate in life with a social identity, express a 

complex range of ideas verbally and non-verbally, and process time (Mayer, et al., 2003). Language and culture are 

intertwined, and it is difficult to understand one well with out understanding the other, as new students of any given 

language soon discover. Just learning the words of a language is not enough. ñRather, language can serve as a bridge 

to facilitate a deeper understanding of cultureò (Helmer & Eddy, 2003, p.35).  Indeed, the social and economic 

divides are growing between speakers of certain languages as the process of globalization connects and yet separates 

certain nations or sub-cultures within nations (Friedman (2000).   

 Such a divide is obvious between the academic, social, and economic growth of English speakers and the 

struggles of non-English speakers, for example.  A recent study by a leading British linguist, David Graddol states, 

ñIn many parts of the world, English is now regarded as a basic skill, like computer skills, which children learn at an 

early age so they can study through English laterò(Ward, 2004, p.6). He predicts that in the future, most people will 

speak more than one language and switch between languages for routine tasks with the language that best suits their 

needs in any given situation.  ñEnglish has become more than an optional lingua franca: it is now the required 

language of world empire: political, military, economic, and culturalò (Edge, 2004, p.35). 

 Many international English-as-a-second-language (ESL) learners who take online courses find that their 

cultural orientations and second language abilities may magnify their problems at first as they attempt to complete 

IBL courses (Warschauer, 1999), but these can be overcome with increased use of online courses.  Some university 

leaders and course designers may think that as long as their online course is in English, it is equally available to any 

student who speaks English. However, instructional designers preparing for a global audience would do well to 

remember in their needs analysis to choose an appropriate level of English for their international courses. Because 

there are currently more ESL learners in the world today than there are native English speakers (Mauranen, 2003; 

Ward, 2004), instructional designers and teachers need to express content simply and precisely in IBL courses.  

 When designers know they will have both native and non-native speakers responding to the instructional 

discourse style, as much as possible they should create materials that are culturally neutral. This requires use of a 

simpler sentence structure and avoiding slang, colloquialisms, local humor, and local insider examples whenever 

possible. In the 21
st
 Century in general, IBL designers and instructors would do well to consider that in some ways 

they are always designing for a global audience. Warschauer (1999) reminds us that the Internet allows 

communication in hundreds or thousands of languages at the same time as evidenced by   Internet discussion boards 

available in so many languages. He expects that people will use English on the Internet ñfor certain instrumental 

reasonsò, as a tool, while they use their other languages in their daily lives (Warschauer, 1999, p.19).     

 

2. Cultural differential   

 There are many ways to describe culture and cultural differences, and no one universal definition of culture 

exists because it exists everywhere, among all people in different ways. Peter Chinn observed, ñCulture is so much 

an integral part of our life that it is often difficult to realize that there are different, but equally valid, ways of 

thinking, perceiving, and behavingò (Helmer and Eddy, 2003).  Neuliep (2003) defines the essence of culture as ñan 

accumulated pattern of values, beliefs, and behaviors shared by an identifiable group of people with a common 

history and verbal and nonverbal symbol systemò (p. 18).  Intercultural sensitivity is not natural and training in 

intercultural communication enables people to overcome and transcend traditional ethnocentrism (Bennett, 1993). 

Success in the workplace and in academic efforts is often seriously limited by a lack of cultural adjustment.  

 However, for the purposes of this paper we are interested in exploring only the differences between 

different cultural groups in what they value in education.  It is accepted that sub-groups within a country may differ 

in significant ways, but when compared to groups of learners from other countries, sub-groups within a country have 

more in common with each other than with outside groups (Helmer & Eddy, 2003). Ramirez and Price-Williams 



 

 63 

(1974) and Neuliep (2003) have noted that different subcultures within the same country exist in ways that are as 

different as we expect cultural differences in nationalities from persons from other countries. Some of the same 

guidelines for creating face-to-face instruction for diverse classes apply equally well to an international IBL course. 

If your situation meets the criteria described in this paper then we recommend that you employ the design heuristic 

at the end of this discussion. Increasingly in the 21
st
 Century, academics are suggesting that there is no one best way, 

fixed way, or one-size-fits-all way to teach language or culture (Edge, 2004) so we encourage you to be creative.  

 Cultural differences created by language and the various educational and social systems around the world 

produce learners who are educated, trained, and comfortable learning under different conditions (Hofstede, 1986; 

Neuliep, 2003; Freeman and Freeman, 2001; Gunawardena, et al., 2003; Nieto, 2002, and Bennett 1993). However, 

in North America there is a prevalent expectation that those coming to the US should assimilate into the dominant 

culture and adopt its values. Historically, it has not been the norm in the US to value cultural differences and see 

them as contributing positively to a rich educational experience for all involved. Where this attitude might have 

served the country well in the past to unify immigrants, it is a potential weakness for providers who are trying to 

market American-centric IBL to a global audience without trying to account for their differences in educational 

values and social systems. The time to account for these differences starts with the needs and audience analysis 

phase as designers examine their own underlying cultural assumptions and values they have along with the 

assumptions they make concerning their learnersô profiles and ability gaps.  

 Until they take university courses designed from a different cultural orientation, learners may not realize 

the effect the clash of educational values has on their ability to be successful in course. Solano-Flores and Nelson-

Barber (2000) held that ñbecause culture and society shape mental functioning, individuals have predisposed notions 

of how to respond to questions, solve problems, and so forth.ò  These predispositions influence the way students 

interpret, respond, and reasons so as children grow, they learn how to think and live within a given language and 

culture. Adult learners have developed definite ideas about what kind of learners they are and what is an acceptable, 

comfortable way to learn from their cultureôs perspective (Gunawardena, et al., 2003).  Creating a better match of 

course offerings for adult worldwide learners will require some reeducation on the part of both the course designers 

and the learners (Hofstede, 1986; Nieto, 2002; Smith, 2001; Gunawardena, et al., 2003, Echevarria, 2000; Palloff 

and Pratt, 2003; and Freeman and Freeman, 2001). 

 

3. Technical infrastructure differential 

 Although instructional designers and learners in IBL courses will have different cultural backgrounds and 

educational values, naive designers may plan the course in terms of the global reach of the courseôs technical 

capabilities to teach in any nation with sufficient infrastructure.  They think only of bandwidth, access to email, and 

processor speed.  Economic reviews such at the Global Information Technology Report assess each ñnation's 

[technical] environment for the development and use of Information and Communication Technologies (ICT); the 

readiness of the community (consumers, business and government); and communities' usage of ICTò (World 

Economic Forum, 2003).  Although it is crucial to know the technical ability of a country to receive IBL content, 

they must also see it as a desirable thing to have. It is very ethnocentric to believe that other groups of people see 

things the way Americans do with the same assumptions, values, and core beliefs. It is important to remember that 

technical reports like the Global Information Technology Report do not make any attempt to assess the educational 

openness associated with embracing courses built on different educational values.  

 

4. Local verses global differential 

 It is important to remember that the learner is usually taking an IBL course from a local perspective and is 

using its website under varying circumstances, some of which, the designers are not familiar with (Main, 2002).  

Main goes on to explain that because of the general ease of creating IBL courses with popular authoring tools, the 

general look of courses are ñmore or less preset and does not take into account the subjective and objective cultural 

issues specific to target cultures.ò Simon (1999) found that subjective culture is psychological and deals with 

attitudes. Local context is often valued over global context, and yet there is a rush to embrace more aspects of 

globalization with its dependence on Internet technologies and worldwide connections (Friedman, 2000). It has been 

our experience that LMS vendors frustrated with time and costs associated with assessing the differences between 

local and global perspectives prematurely choose to ignore them in an attempt to follow a cost more effective 

development model.  

 

5. Learning style differential 

 Studentôs attitudes are based on the experiences, values, and the different ways of mental programming of a 

culture. Education is value laden, and how learners perceive ñGoodò instruction is based on what they think and 
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value.  What makes one group of learners happy is just as likely not to meet the needs of another group of learners.  

Martinez, et al. (1999) and Bentley (2000) have shown that the same learners who prefer loosely structured flexible 

environments that promote challenging self discovery are unlikely to be comfortable learning in highly structured 

environments that deal with simple solutions and a large amount of strictly guided instruction.  In the authorsô 

opinion, the instructional designer and the learner need to share responsibility for knowing what educational values 

they hold.  The designer has the responsibility to make the courses educational values explicit in the course 

materials. It is the learnerôs responsibility to understand themselves as learners and find out about the context from 

which the course originates.  

 It is difficult for non-native speakers to learn higher level thinking and language skills in online courses that 

are not designed to accommodate their thinking and learning styles.  Shadbolt (2002) supports the concept of various 

learning styles across cultures and maintains that typical American tell-and-test training materials ñwould be 

regarded as too authoritarian a style of teachingò in ñparts of Europe, particularly in the UKé People here [Europe] 

prefer more of a self-discovery approach, particularly in the soft-skills trainingò (p. 51-55). Many American training 

products use models that do not fit the varying teaching and learning styles in different cultures.   

 

6. Reasoning pattern differential 

 Thinking patterns in the form of reasoning and approaches to problem solving are valued differently from 

culture to culture.  The thinking pattern most prevalent in the dominant culture is usually the most highly valued.  

Depending on the worldview and culture through which learners filter their perceptions, they may perceive the same 

object in different ways according to their culturally dominant thinking pattern.  Gunawardena, et al., (2003) wrote 

how a noticeable characteristic of Anglo-Americansô communication style is direct because they think in a ñlineò, 

while the Japanese, for example, think in non-linear ñdotsò.  

 A useful analogy is that Anglo-Americans use the ñbridgeò model of thinking, which is characteristic of 

linear thinking, in that they send ideas explicitly and directly from point A to point B.  The meaning found in the 

words themselves is expected to be enough to communicate. On the other hand, the general Japanese ñstepping stone 

modelò of meandering dots is characteristic of circular thinking and sending ideas indirectly for others to surmise the 

meaning. The indirect or non-verbal cues in the setting, body-language, tone, pauses, silence, and the status of 

individuals are important to communicate the meaning.  Just words themselves without their specific context and 

setting are not enough to communicate meaning. 

 

7. High and low context differential 

 In Table 1, Edward Hall (1966, 1976) ñcompares the cultures of the world on a scale ranging from high-

context to low-contextò (Main, 2002).  The high-context, circular thinking model of group-oriented cultures such as 

the Japanese, Chinese, Korean, Latin American, Mediterranean, Middle Eastern, French, and Vietnamese cultures is 

noted in column one. The characteristics of low-context cultures, where the focus is more on individuals and not on 

the group, are listed in column two. Low-context cultures are represented by the United States, Canada, the United 

Kingdom, Germany, Australia, and most of Western Europe, including Scandinavia (Neuliep, 2003; Gundling, 

1999). In education, countries described as low-context offer what is sometimes referred to as Western-style 

education.  

 Many high-context international learners have difficulty using online courses prepared in the United States 

because of their limited ability in English as well as their conflicting learning preferences which do not easily 

accommodate to using materials prepared by and for low context culture users (Anglo-American users). Hofstede 

(1986) explains that "academic learning in different industrial countries appeals to different intellectual abilities."   

 

Table 1   Characteristics of High-Context and Low-Context Cultures 

High-Context Culture Low-Context Culture 

Implicit messages Explicit messages 

Internalized messages Plainly coded messages 

Nonverbal coding Verbalized details 

Reserved reactions Reactions on the surface 

Distinct in-groups and out-groups Flexible in-groups and out-groups 

Strong people bonds Fragile people bonds 

High commitment Low commitment 

Open and flexible time Highly organized time 
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 Differences in thinking patterns can lead to misunderstanding in intercultural communication and in 

education because these affect students in the following ways:  in how they interact with course content, 

assumptions designers make in designing the course content, and expectations about what courses offer and how to 

successfully complete them.  

 

8. Social context differential 

 The theory of situated cognition describes how learners respond to new information based on the social 

context (Driscoll, 2000; Henning, 2004).  High context learners REQUIRE more social context in order to read the 

meaning of the communication and how to respond appropriately. For a continuum of elements used in 

communication situations, see Figure 1. 

 

 
Figure 1. Rapport verses context axis adapted from Gundling (2000). 

 

 Taking Email as an example from this chart, we see that itôs a low context medium that requires a high 

rapport between the sender and the receiver to understand each otherôs words. Low-context North Americans for 

example, emphasize the information in Emails by focusing on the exact words, prose style, argumentation and line 

of reasoning, and ideas. To North Americans these are often more important than who the people involved are. Just 

the opposite is true for high-context persons because they are looking for non-verbal cues, social standing, and 

situational contexts to know how to respond appropriately. In many Western societies, Email is seen as a quick, easy 

way to communicate, but this ease of using only words to communicate content and meaning can often put members 

of a high-context culture at a disadvantage. Archee (2003) observed,  

é I do not think that 5,000 years of cultural communication patterns can be changed by mere decades of 

Internet usage, and with todayôs vastly increased communications opportunities, I believe we will see an 

equivalent increase in the amount of miscommunication between cultures. . . When we use e-mail, we 

prefer fast turnarounds and quick decisions. These expectations may be totally at odds with those of our 

Asian partners, who may ignore our demanding emails or feel forced to make premature decisions. (p. 40) 

 

 High context learners do not receive much meaning if it is presented in text only and if they are involved in 

a lexical loop without some person-to-person interaction with others. High context learners struggle as newbieôs in 

online environments when the technologies used actually alter the social presence of individuals and offer few clues 

as to the meanings of some conversations and online content. Gundling (1999) asserts that important messages are 

best communicated through high-context means.  In cross-cultural settings he recommends that the facilitator 

increase contextual cues. For example, prior to a videoconference written background material, an agenda, a seating 
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chart, and biographical information about the participants could be circulated in writing. Then during the 

videoconference, the facilitator would introduce people, act a gatekeeper to bring everyone into the conversation, 

and define unfamiliar terms and concepts.  

 

How these eight value differentials relate to IBL  
 The most basic ADDIE model for instructional designers stresses the need to know your audience so that 

your instructional intervention is most likely to meet their needs (Dick & Carey, 1996; Seels & Glasgow; 1998; 

Smith & Ragland, 1999). Designing quality IBL for an international audience is a daunting task.  If a mismatch 

occurs when studentsô sign up for an IBL course that clashes with their cultural perspectives and learning style 

preferences, it likely that this sector of the market was not included in the needs and learner analysis.  While it is 

highly recommended that a through audience analysis be conducted, the authors realize the how difficult it is to try 

to accommodate all learners, everywhere and do not recommend that you try to be everything to everyone. The 

assumptions from the audience analysis which shapes the instructional design should be evident to the learner. 

 Understanding what the instructional designer or teacher values, and has built into a course, will help other 

learners anticipate their educational experience and choose IBL courses appropriately.  We advocate including a 

new element to the instructional process of analysis and recommend not only seeking to know the audience but the 

designer as well.  We encourage students to share the responsibility for finding the right course themselves by self-

selecting classes they feel would be a good match between their educational values and those of the instructional 

designer using the eight educational value differentials.  

 A certain degree of ñreadinessò is needed to be able to successfully take IBL classes.  There are many 

survey forms such as Strategies for Success: Study Skills for Online Learners, currently available that review time 

management, study skills, test taking, and motivation to determine how well suited a learner is for IBL (Alamo 

Community College District, 2002).  IBL courses are offered in a location (in ñspaceò and in the mind) that takes 

some adjusting to for those accustomed to face-to-face courses, no matter which culture they come from.  The 

Internet exists on servers, wires, protocols, connections, and browsers, but it also exists in the minds of the people 

who use it, perceive it, and build representations of it in their minds (Bruce, 2002, p. 158).   

 People relate to the Internet through how it intersects with their lives, uses, applications, and contexts. 

Bruce (2002) explains that ñOut of these doings, people build individual constructs of the Internetò and in the form 

of knowledge structures that allow them to interpret and make sense of things (p. 158). Gaps occur in the continuum 

between actually using the Internet, IBL courses offered, and the individual userôs experience. Users can reduce the 

gap with each experience in an IBL course as they incrementally transform their perceptions and abilities with each 

successive using.  In the initial stages, however, we believe their first attempts at IBL courses will be more 

successful if they find a course that offers some options that match their culturally based educational values. 

 Bentley & Tinney (manuscript under review) found that students with a non-US educational background 

have statistically significant different preferences for how they want to interact with content than students with a US 

educational background. They go on to say that ñit might appear to be common sense that cultural differences would 

affect how students learn, but understanding the nuances of those differences and accounting for them in the 

structure of the course is challengingò (p.1).  

 

Recommendations 
 IBL designers, instructors, and students must be aware of the potential conflict in teaching and learning 

contexts. Reed (2002) concludes that ñTo bridge the gap that occurs in cross-cultural learning contexts, Hofstede 

(1986) proposes two possible solutions: (1) To teach the teacher how to teach, and/or (2) to teach the learner how to 

learn.ò  

 So far we have discussed how designers should prepare instructional materials, strategies, processes, and 

course components that are adapted to make learning better for learnersô cultural orientation as well as how course 

catalog descriptions or career counselors could be more explicit in matching up users to these types of programs and 

courses.  Now we present the following checklist from the research to help aid this process. The checklist is 

primarily categorized into two parts; recommendations for teacher/instructional designers and recommendations for 

students.  

 

Six Recommendations for Low-Context (American) Instructional Designers:  

1. Explicitly describe the educational values embedded in your course design and in your examples and 

strategies.  Include these values in both the syllabus and course description to alert potential students of the 

course orientation. 
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2. Offer optional scaffolding elements to help learners be successful such as mentors, a pre-course orientation, 

and practice in prerequisite skills.  

3. Consider the knowledge and skill level of English required to use the course. When you know you will 

have both native and non-native speakers, be sure to use simple sentence structures. 

4. Avoid slang, colloquialisms, and local humor when possible or explain your intent clearly in the next 

section so they can understand what you intended.  

5. Before any real-time activity, make topic information available ahead of time for students to review in 

order that they may have time to use a dictionary to define new terms, consult with others, and find suitable 

words to express their contributions (Freeman & Freeman, 2001; Smith, 2001). 

6. For IBL courses intended for collectivist societies (high context cultures), Main (2002), Rao (2002) 

suggests that materials should be designed along these guidelines: 

 Place little emphasis on personal achievement; 

 Define success in terms of sociopolitical, rather than individual, goals; 

 Promote group solidarity rather than individual self-interest; 

 Be written in an indirect, impersonal style; 

 Emphasize tradition and history. 

 

Eight Recommendations Designers Should Make to Their High-Context Students: 

Students from high context cultures are accustomed to a systematic, step-by-step, highly disciplined approach to 

teaching. Hopefully, these suggestions can help high-context learners as they shop for online courses to quickly 

adapt to a low-context IBL learning environments. 

1. Be less dependent on a highly detailed syllabus 

2. Dispel old beliefs about how effective teaching should be taught 

3. Embrace new learning habits and adapt to them, as in an adventure  

4. Do you have an open mind to try some new things? Are you ready to be stretched mentally? Socially? 

Culturally? Technologically? 

5. Do more to figure things out yourself 

6. Join study groups and social groups 

7. Seek ESL help 

8. Talk to the instructor concerning accommodations that can be reasonably made to fit the course to your 

style or ability level. If no reasonable accommodations can be made and you still feel uncomfortable with 

the mismatch, then drop the class. 

Conclusion 

 The eight educational value differentials or factors which make a distinctive difference in how the learner 

perceives quality in instruction are language, culture, technical infrastructure, local/global perspective, learning 

styles, reasoning patterns, and social context. 

In designing IBL instruction one should take into account that users may well come from various cultures; 

therefore, the content should be designed as culturally neutral as possible.  If instructional designers and students 

will follow our recommendations to discover their educational values and make them explicit, we believe that much 

of the stress and frustration surrounding the mismatch between student educational values and educational values 

embedded in the course by the teacher can be resolved.  We should follow Daniel and Macintoshôs (2003) 

recommendation to ñbe watchful that [IBL] solutions do not entrench the digital divide, or even worse widen it (p. 

822). We should also be a particularly sensitive to the cultural relevance of imposing past successes of the 

industrialized worldò into other contexts. 

We should be doing all we can to understand the audience for IBL and what they value. As we have shown, 

how we determine ñgoodò instruction is based on what educational values we hold.  Understanding where our 

educational values come from and how they might differ across cultures is important as the internet-based learning 

(IBL) market becomes increasingly global. If we will do so, learners can then choose courses that match their 

educational values for a more comfortable learning experience or know that choosing classes which do not match 

their educational values will require that they learn in new ways.   
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Instructional Design from Craftsmanship To Production 
 The advent of technologies has changed our very idea of what a course is (Bates & Poole, 2003). 

Instructors in Higher Education are now daily supported by instructional designers or educational technology 

experts that provide advice for integrating Web-based activities, videoconference sessions, high-quality digital 

media presentations, etc.  in their teaching activities. The process of designing courses has grown a more and more 

structured and interdisciplinary process (Szabo, 2002), one that is too complex for a lone-ranger professor to cope 

with (Bates, 1999). In some respects, teaching is thus developing from craftsmanship to a large scale production 

process (Cantoni & Di Blas, 2002), in which communication has become a critical variable. 

 A fairly recent research trend in the field of educational technology is the development of visual 

instructional design languages. This paper is a sort of tutorial aiming to introduce one of these new professional 

tools for designers: E
2
ML ï Educational Environment Modeling Language. 

 In order to explain the relevance of E
2
ML, the first section is devoted to the identification of some features 

and issues concerning the Instructional Design process through the analysis of the literature. The second section 

introduces some relevant literature, among which the foundational work by Gibbons, and two other visual design 

languages. E
2
ML is presented in the third section through a detailed example, while additional references concerning 

other studies about the language are provided in section four. The conclusion presents a summary along with 

indications for further work. 

 

Communication & Instructional Design 
 The daily work of the instructor and of the instructional designer in any tertiary educational organization is 

mostly interdisciplinary teamwork (Greer, 1991). The profiles in the team depend on the specific context even if, 

generally speaking, a team should involve ñ(é) any combination of subject experts or faculty, project manager, 

instructional designer, graphic designer, computer interface designer, desktop editor, Internet specialist, and media 

producer, depending on the design of the projectò (Bates, 1999, p. 70; see also Achtemeier, Morris & Finnegan, 

2003).  

 Each of these professionals makes use of a specific technical language, so that misunderstanding can easily 

endanger successful development. In fact, we cannot give for granted that a Literature professor with educational 

background understands the word ñactive learningò or ñcreative discussionò in the same way as a Web programmer 

does. Nevertheless, the person in charge of creating the artifacts that should foster the learning activity is the latter. 

The quality of the educational experience heavily depends on the communication between the two. Such a scenario 

grows more complex when eLearning programs require collaboration between different institutions or organizations. 

These problems clearly call for the definition of a lingua franca among the different profiles involved in 

instructional design. 

 Other issues are at stake too. How can the final learning activity maintain its overall consistency? How to 

seamlessly merge the contributions of all profiles into one final ñproductò? The overall complexity of the design of 

instruction can be managed by assigning specific tasks to several specialists and by organizing the production 

process into phases, following a project management approach (Bates, 1999; Greer, 1992). Several models of 

Instructional Design have been proposed describing the main phases a well-structured project should undergo, 

summarized by the basic steps of the ADDIE model, which reflects much of the practice as designers describe it 

(Rosenberg, Coscarelli & Hutchinson, 1999): Analyze, Design, Develop, Implement, and Evaluate.  

 The management of the design and development process is based on what Greer (1992) and Bates (1999) 

call a blueprint - usually a written text in natural language. Is there a way to produce a more standard and synthetic 

description of the instruction? In particular all Instructional Design models include the evaluation and revision 

phases at the end of the design process (e.g. Dick & Carey, 1996), and some of them suggest a constant tryout and 

revision process (e.g. Greer, 1992). While a thorough control of quality is necessary, both solutions are costly, as 

they take place after the production has started, even if in some cases they only involve prototypes. Is it possible to 

support at least a partial quality check at design time?  

 Finally, after a course has been developed, usually the only documentation available are the actual learning 

materials. This raises some issues in the case a redesign or adaptation process is required for reuse, especially in the 
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case the original designer is not available. Is it possible to produce a documentation that can guide the reuse and 

adaptation of the instruction? 

 

A Language For Instructional Designers 
 In a recently published article, Waters & Gibbons (2004) provide an interesting approach to instructional 

design communication. Drawing examples from Dance, Chemic and Architecture, the two authors point out that 

almost any creative and technological field has developed one or more notation systems and design languages. 

According to their definitions, (a) a design language is a personal and abstract set of concepts that a designer can use 

for creating design structures; while (b) a notation system is a tool for providing imperfect but visible and public 

expression to design structures. In other words, an architect creates a new and original building thanks to a set of 

aesthetical, compositional and technical concepts, and than expresses her ideas through a set of drawings that allow 

her to share the project with other people. 

 As Waters and Gibbons emphasize, there is a tight relationship between design languages and notation 

systems, as between our thought and our mother tongue. ñAs designers improve and extend their personal design 

languages, this in turn calls for extensions and improvements to the notation system. The notation system then is 

capable of expressing more interesting and complex designs and easily leads to innovation.ò (Waters & Gibbons, 

2004; p. 59). This looping relationship is summarized in Figure 1. 

 
Figure 1 ï Cycle of improvement (taken from Waters & Gibbons, 2004, p. 59) 

 

 Coming to the field of Instructional Technology, the authors report that instructional designers use 

idiosyncratic and ñpersonalò design languages and notation systems, while no complete blueprint language exists. 

The work of Horn (1974) and Merrill (1983) represent a step toward the development of a language, but their 

contributions mainly focus on a particular layer of a design ï namely Horn on content structures, and Merrill on 

strategy structures. Eckel (1993) has also proposed an instructional language centered on interaction design. 

 Gibbons & Brewer (2004) identify at least three benefits that ID would get from a shared notation system: 

(a) remembering designs; (b) having a virtual problem-solving workspace, for trying out new solutions; and (c) 

having a lab for sharpening concepts and merging them. To these I add the improvements of a shared language for 

discussion, through which different design traditions and schools could meet. 

 The literature research conducted during the development of E²ML also revealed the lack of a visual design 

language for Instructional Design. Morimoto (2003), working on notation systems for lesson plans, also reports the 

lacking of such a design tool. 

 Recently, the introduction of Learning Technology standards has brought to the developments of languages 

that could serve as an interface between the humanistic world of instructors and the technical one of IMS and 

SCORM. The works by Lischka (see e.g. Lischka & Karagiannis, 2004; Bajnai & Lischka, 2004) with eduWeaver 

and Derntl with the Person-Centered e-Learning patterns (Derntl & Mangler, 2004; Derntl & Motschnig-Pitrik, 

2004) are a positive advancement in such direction. 

 

E²ML Language Definition 
 E

2
ML ï Educational Environment Modelling Language is a visual language for instructional design. Its 

general approach is visualization, and it is targeted to instructors and instructional designers. 

 The main issue E
2
ML is concerned with corresponds to what Greer (1992) and Reigeluth (1983) called the 

development of a blueprint: a representation of the instruction that all stakeholders, designers, developers and 

instructors can see, understand in a similar way and, hopefully, agree upon.  According to the categories proposed 
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by Gibbons & Brewer (2004), E
2
ML is a design language with a very limited number of basic concepts, coupled 

with a visual notation system. 

 This section introduces the language through the example of a two-day intensive course in Effective 

Mediated Communication (EMC) delivered by the author to 20 commercial managers from an international private 

Swiss-based healthcare firm in 2004. 

 

Document Sets 
 An E

2
ML blueprint consists of three sets of documents. Each of them provides support for specific design 

tasks. The three sets are: 

1. Goal Definition, i.e., a declaration of the educational goals. This is composed by two documents: the goal 

statement and the goal mapping. 

2. Action Diagrams, i.e., the description of the single learning and support activities designed for the instruction. 

3. Overview Diagrams, i.e., two different overviews of the whole design, the dependencies diagram and the 

activity flow. 

 

 The documents are described in the following sub-sections in their standard form. As any real design 

process and any real instructional situation have their own unique features, they can be adapted (simplified or 

detailed) to the needs of the specific context or design team. They are produced at different moments in the design 

process, and do not have a tight correspondence with specific phases. The order of presentation in this paper, which 

does not follow the numbering of document sets, was selected for its suitability to the case study, and should not be 

understood as an indication of method. The elements of E
2
ML can be implemented flexibly, in a sequence tailored 

to the needs of each project. 

 

Goal Definition (Document Set 1) 
 Expressing learning goals means creating a compass for design, and is important for different reasons: 

selecting what to teach, how to teach it, what to evaluate and how to make the whole instruction consistent 

(Anderson & Krathwohl, 2001; Gronlund, 1995; Yelon, 1991). The most widely known models for learning goals 

(or instructional objectives) are those by Bloom (1956; 1964), Gagné, Briggs & Wager (1992) and Merrill (1983). 

One central issue for the development of relevant and consistent goals is collaboration with Subject-Matter Experts 

(SME) and negotiation with stakeholders. A second issue is creating a common understanding in the whole team 

about the goals as primary requirements for the project. The first E
2
ML document set aims to provide a support for 

these two communication processes. 

 

Goal Statement Table. The goal statement describes learning goals (possibly sub-goals and objectives) according 

to an extensible set of parameters, the core being an identifier tag, the goal statement, the target, the main 

stakeholders, the instructional approach and an importance score. The list can be extended according to the needs of 

each project. The EMC course had the following goals (Table 1): 
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GOAL STATEMENT 

TAG STATEMENT TARGET STAKEHOLDER APPROACH IMPORTANCE 

A1 Recognize critical success factors in 
communication 

All Head  
 

Case studies and 
discussion 

5 

A2 Analyze successful and unsuccessful 
communications 

All Head 4 

A3 Recognize differences between direct and 
mediated communication settings 

All Head 5 

B1 Recall key concepts of communication  All Head Critical discussion 
on movie clips 

4 

C1 Perform effective videoconferencing 
 

All Head  
 
 

Guidelines, 
examples and 

exercises 

2 

C2 Perform effective audioconferencing 
 

All Head 3 

C3 Write effective emails 
 

All Head + Mktg. 
Director 

5 

C4 Deliver effective presentations 
 

All Head + Mktg. 
Director 

5 

C5 Effectively integrate corporate Web sites into 
communication 

All Mktg. Director 3 

Table 1. Goal statement for EMC 

 

 The goal statement table is an orderly summary of the goals of the instruction. Yet often the verbal 

expression of goals can be ambiguous or unclear, especially in a multidisciplinary environment. For this reason the 

goal mapping, presented below, can be a powerful complement in the goal definition process. 

 

Goal Mapping. In order to enhance communication, learning goals can be visually expressed by mapping them on a 

visual grid or representation, such as Merrillôs Content-Performance Matrix (1983), the revised Bloomôs taxonomy 

(Anderson & Krathwohl, 2001), or the QUAIL model (Botturi, 2003 a; Botturi, 2004 a). According to Anderson & 

Krathwohl (2001), trying to classify a goal lets all implicit understandings emerge, and is a chance to align the 

whole team. Two points deserve great care: first of all, the representation device should be consistent with the kind 

of goals addressed (cognitive, psychomotor, affective, etcé); secondly, the designer should be familiar with the 

representation and be conscious (if not share) its underlying implications for learning. This is why E
2
ML simply 

suggests the use of visuals, leaving the choice to the designer. 

 The goals for the EMC course are visualized in Figure 2 using the Quail model. 

 
Figure 2. Goal visualization for the EMC course with the QUAIL model 
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Overview Diagrams (Document Set 3) 
 Document set 3 contains diagrams that provide ñthe big pictureò, a synthetic view of the whole instruction. 

They are probably the most interesting for practitioners. Overview diagrams serve as reference for planning the 

development process and as organizers of other documents and project deliverables, and are a powerful 

communication tool both for intra-team communication and for negotiation with clients and external partners. These 

diagrams are conceived for a continuous development throughout the design process, thus becoming a sort of 

interactive shared map of the instruction. 

 

Dependencies Diagram. Each educational environment has a deep structure that connects its activities and creates 

one meaningful whole. These relationships are not necessarily mimicked in the streamlined disposition of the 

activities on the schedule.  

 Activities (or actions ï a definition is provided below) are represented by boxes. The relationships 

supported by E
2
ML are: (a) Learning prerequisite: the first action provides a learning outcome that is the 

prerequisite for the second action (e.g., a lecture provides concepts for the following analysis work); (b) Product: the 

first action produces some artefact that is required as input for the second action (e.g., a group-work activity 

produces a presentation which is shown during the following class discussion). Product arrows may be tagged with 

an indicator of the product (e.g., report); and (c) Aggregation: an activity is part of another activity (it is a sub-

activity). For improving legibility, actions can be grouped into trails, or logical groups of actions, e.g., all lectures, 

or all the actions that form a specific activity in a course, etc.  

 The EMC course includes three main groups of activities (grouped with trails): some introductory lectures, 

in-depth practice-oriented sessions about specific media, and exercises. Before the course, participants are asked to 

critically scan the last emails they received and to identify the ñmost and least communicative onesò, trying to figure 

out why. The resulting diagram, which actually contains more information about specific dependencies, is 

represented in Figure 3. Dot-end arrows are learning pre-requirements, while simple arrows are product 

relationships (no aggregations are shown in this case). 

 
Figure 3. EMC course dependencies diagram. 

 

 During design and development, the dependencies diagram can be useful to identify cross-unit connections, 

and to provide developers with an idea of the ñbig pictureò that the instructor has in mind. Moreover, imagine that 

during the course a session has a poor outcome for contingent reasons (e.g. a technical failure in the AV equipment): 

the dependencies diagram provides a support to identify (a) possible waterfall effects on other activities, and (b) 

potential activities in which to propose a remedy.  

 The EMC course activity flow (Figure 4) exploits an hourly grid, and includes the same activities displayed 

in the dependencies diagram plus two introductions and two course evaluation discussions ï they were not included 

in the dependencies diagram as they do not have tight connections with other activities. While the dependencies 
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diagram was built following the inner relationships of the subject matter, the flow shows some adaptation to time 

constraints and a distribution of workload along with a continuous change in the type of activity. The 

ARGUMENTATION theory part for instance, which is not a pre-requirement for any other activity, was placed in a 

different moment than the other theory parts, which are grouped in Day 1. 

 

 
Figure 4. EMC course activity flow 

 

 The Activity flow can help to keep track of the chronological sequence of activities and to manage complex 

situations with structured group work or multiple student options. 

 

Action Diagrams (Document Set 2) 
 As already mentioned, E

2
ML only includes a very limited set of design concepts. The main one is that of 

action: a learning environment is a context in which events happen (cfr. Gagné, Briggs & Wager, 1992). 

 For E
2
ML the action is the performance of a set of acts with a unity of purpose by defined acting subjects. 

Unity of purpose means that the action is aiming at one thing, e.g., producing a report, completing an exercise, 

achieving the understanding of a concept, etc. The acting subjects can be a single learner along with the tutor, a 

whole class with the instructor, a tutor alone, etc. An action can be split in several sub-actions according to the time 

and/or space unity criterion in the specific setting (a single lecture or a videoconference). This second distinction 

(time/space) should of course match with the previous one (goal/subject). 

 The general schema for the representation of an action is presented in Figure 5. The upper part of the 

diagram contains the proper identification for the action, i.e., its identifier tag, name, type (learning or support) and 

the involved roles (the acting subject). The middle-left area describes the initial state, i.e., the necessary and 

sufficient conditions for learning to be achieved, or for the performance to be successfully completed. The middle-

right area describes the (desired) final state after the action performance. Finally, the lower part of the diagram 

contains a description of the action performance, including locations and tools. The squares hanging on the right-

hand side are references to the learning goals as defined in the goal statement, thus providing a tight connection 

between goals and activities. For a detailed description of all fields please refer to (Botturi, 2003 b) 
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Figure5. Action diagram schema 

 

 As an example, Figure 6 shows the first activity in the EMC flow ï namely the email observation pre-work. 

 
Figure 6. Email pre-work in the EMC course 

 

 Action diagrams provide a synthetic yet detailed description of the very bricks of the instruction: teaching 

and learning activities. Although time-consuming in production, these diagrams can be taken as a complete 

documentation of the instruction for archival and reuse. Once more E
2
ML supports the description of the instruction, 

and does not directly provide design methods. By doing this, it offers tools for not overlooking details, such as 

locations or tools required for some activity, and for seeing the project in a structured and synthetic way. 

 

Who Uses E2ML? 
 E

2
ML was developed for instructional designers, and every effort was made in order to make it usable, 

understandable and practical to them. In the same way they develop their own jargon ï specifying terms as template 

or blueprint, or creating expressions as round disclosure - designers should also feel free to take E²ML or any of its 

parts, and extend it, adapt it and make it suitable to their problems. E
2
ML can be also used only partially, without 

exploiting all its features or using them only for some activities. 

 Novice designers could use E
2
ML as a language for practicing design. From this perspective, having a 

language means having a possibility to focus on design itself without slipping away to development ï which is 

particularly easy if learning materials are the only tangible product of the whole process. 

 Should or could E²ML visualizations be used with students? E²ML diagrams are not conceived for them in 

the same way technical blueprints for a two-floor house are not the best support for letting the senior couple that 

bought it dream about their retirement. Nevertheless, a visualization of the flow of specific activities is proved to 

enhance student performance in particular settings, such as problem-based learning (Santoro, Borges & Santos, 

2003). Diagrams could also be used for negotiating some steps in the instruction, and to improve the critical 
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comprehension of the learning process. In order to make them more effective, the style of diagrams should be 

rearranged and made more appealing. 

 Although the analysis of a single case might not have made it clear enough, E
2
ML does not have a unique 

access point, and does not impose to start e.g. from goals. It is a language, and as such it can be used with different 

strategies that could be taken from other Instructional Design models.  

 

Other References For E
2
ML  

 A more detailed introduction to E
2
ML can be found in (Botturi, 2003 a). Other publications (Belfer & 

Botturi, 2004; Belfer & Botturi, 2003) explore the use of the language for the definition of pedagogical patterns, i.e. 

reusable gist of solutions to recurrent instructional problems. The complete description of the language, along with a 

critical comparison to other ID models and with learning technologies standards can be found in (Botturi, 2003 b). 

 A first evaluation of the perception of usefulness of E²ML is reported in (Botturi, 2004 b): its results clearly 

indicate that instructional designers see a visual language as a potentially useful tool for their practice, given that it 

is simple, flexible and with a plain learning curve. According the their perception, E²ML is mostly useful for 

keeping the overall consistency of a course, and in particular to discuss the consistency of goals and instructional 

activities with the instructors or course authors, as ñthey usually discuss the goals and then forget them in the actual 

planningò. Designers also think that EĮML is useful to blueprint a course, as it ñworks well in organizing people's 

thinkingò, and ñmay speed up collaborationò, also allowing a greater detail than textual blueprints. Finally, it helps 

to ñmake the evaluation more evidentò, identifying activities in which the achievement of specific goals is assessed. 

 

Conclusions 
 The challenges of the last decades to Higher Education brought to a shift in the idea of course, which 

resulted into a more complex professional environment for instructional designers. This is particularly true from the 

point of view of communication: a design team is by nature interdisciplinary and in interaction with stakeholders, 

external partners and other design teams. E²ML was conceived as a visual language that can smoothen and enhance 

project communication. The structure of the language, articulated in three document sets, was presented through one 

example. Its main idea is modelling the instruction as a set of interrelated actions, aimed at goals and performed by 

actors with specific roles.  

 The references provided can bring further information and research reports on this language to the most 

interested readers. As a practitioner, I still think that the best way to learn a language and to assess the benefits of a 

tool is trying it out hands-on, playing around a little bit and integrating it in my personal way of designing while 

sharing it with colleagues, thus creating a mutual understanding. 

 The main assumption behind E²ML is that a special visual language may enhance communication, and 

enhanced communication may improve design; improved design may increase the quality of educational programs. 

In Italy, where I come from, five centuries ago, travelers to the New World brought back a new vegetable, before 

unknown in Europe: the tomato (actually, the first ones that arrived in Europe were golden, and not red, and we still 

call them pomodoro  - golden fruit). That novelty, in the hand of experienced and creative cooks, contributed to the 

growth of our culinary tradition, which is now famous all over the world with pasta and pizza (actually, we do have 

much more than that!). I hope that this language, in the hand of experienced and creative designers, might contribute 

to enhance the quality of education and learning. 
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Abstract 
 A report on the efforts made to describe the range of human-computer interaction skills necessary to 

complete a program of study in Instructional Design Technology. Educators responsible for instructional media 

production courses have not yet articulated which among the wide range of possible interactions students must 

master for instructional media production purposes. A hierarchy of human-computer interactions is introduced. The 

method and results of a preliminary study of 12 student projects are described. 

 

Introduction  
  This is a report on preliminary efforts made to determine which among the multitude of human-computer 

interactions should be emphasized as part of course of study in Instructional Design Technology. The purpose of this 

report is to inform those instructors and policy makers responsible for the design and delivery of courses in 

instructional media production as part of a program of study in Instructional Design and Technology. The authors 

sought to determine which aspects of human-computer interaction and design are critically important to include in a 

course of study that prepares one to take on the responsibilities of a professional instructional designer. There is 

currently very little written or reported on this topic. The authors suspect that many, if not all, programs of study in 

Instructional Design Technology rely solely on the judgment of individual faculty members to decide what types of 

human-computer interactions should be mastered by students within their individual programs.  

 A review of graduate programs in Educational Technology, Instructional Design, Instructional Systems, or 

Instructional Technology offered by accredited post-secondary institutions in the United States (including Florida 

State University, Indiana University, Pennsylvania State University, San Diego State University, Syracuse 

University, East Carolina University, California State University, Fullerton, University of Colorado at Denver and 

University of Georgia), referred to collectively as Instructional Design/Technology (IDT) programs hereafter, 

revealed that all contained as part of their program of study at least one instructional media production course 

requiring the use of some type of computer-based authoring program (e.g. Director, Flash, Toolbook,  HyperStudio, 

Authorware). A simultaneously conducted review of jobs requiring a degree in IDT (jobs posted online at AECT, 

The Chronicle of Higher Education and Jobsearchsite.com) indicates that the majority of these positions specify the 

need for skill in computer based training (CBT), thus justifying the program requirements of the schools reviewed. 

 Every IDT program requires the development or demonstration of some skill with authoring software in 

order to create at least a working model of a computer-based, instructional interaction, and most jobs advertised call 

for experience in this area. None of the IDT programs of study reviewed currently require that students demonstrate 

competence in computer programming (using languages such as C++, or Java) or network administration, nor do the 

vast majority of IDT positions advertised require these advanced computing skills. It can therefore be inferred that 

the discipline of IDT does not require advanced level skills with computing machinery (e.g. ñhardcoreò 

programming or network administration certification), but it does call for some ability to create human-computer 

interactions at a level that is more sophisticated than a common PowerPoint presentation. The standard 

competencies articulated by the International Board of Standards for Training, Performance and Instruction 

(IBSTPI) (Richey, Fields, and Foxon, 2001) reflect this as well. The essential competencies that are specifically 

addressed by requiring students to work with computer-based authoring programs include: 

3. Update and improve oneôs knowledge, skills and attitudes pertaining to instructional design and 

related fields. 

  b. Acquire and apply new technology skills to instructional design practice. 

 11. Analyze the characteristics of existing and emerging technologies and their use in an instructional 

 environment. 
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a. Specify the capabilities of existing and emerging technologies to enhance motivation, 

visualization, interaction, simulation, and individualization. 

c. Assess the benefits of existing and emerging technologies. 

 It appears that IDT students require more than the ability to control human-computer interactions such as 

conducting slideshow-type presentations but less than the ability to write computer software using a programming 

language. Knowing that these are the far ends of the spectrum, the question becomes, ñWhat lies within the range 

between these extremes?ò Knowing the answer to this would pave that way for an answer to the question, ñWhat 

human-computer interactions should professors of Instructional Design/Technology (IDT) expect students to be able 

to control?ò In other words, regardless of the authoring tool required or recommended, what elements of human-

computer interaction must an IDT professional have control over in order to do his/her job well? 

 Those responsible for teaching instructional media production courses within IDT programs have not yet as 

a group articulated which among the wide range of possible interactions are necessary to command in order to 

effectively produce instructional media. Furthermore, lacking a description of the range of possible interactions, one 

cannot describe what is considered beginner, intermediate or advanced control of these tools. In order to ensure 

consistency and quality within programs of study in IDT, a more complete articulation of the HCI capabilities 

important to members of the field is needed. 

 

Defining Human-Computer Interaction (HCI)  
 One problem encountered when attempting to describe the interactions necessary to complete an 

instructional design project is the nebulous nature of HCI as a field of study. According to the Association for 

Computing Machineryôs special interest group on Computer-Human Interaction (ACM SIGCHI, 1996): 

ñThere is currently no agreed upon definition of the range of topics which form the area of human-

computer interaction. Yet we need a characterization of the field if we are to derive and develop 

educational materials for it. Therefore we offer a working definition that at least permits us to get down to 

the practical work of deciding what is to be taught:  

 Human-computer interaction is a discipline concerned with the design, evaluation and 

implementation of interactive computing systems for human use and with the study of major phenomena 

surrounding them.  

 From a computer science perspective, the focus is on interaction and specifically on interaction 

between one or more humans and one or more computational machines. The classical situation that comes 

to mind is a person using an interactive graphics program on a workstation. But it is clear that varying what 

is meant by interaction, human, and machine leads to a rich space of possible topics...ò 

For purposes of current needs within the field of IDT, HCI study can be limited to the interaction between 

one or more humans and one or more standard computers. A standard computer is defined as a computing machine 

that accepts input via the popular devices of mouse, keyboard, or touch-screen/stylus, and outputs information via 

visual display (monitor or LCD) and audio (speakers or earphones). 

 

Method 
 Very little has been written on determining which human-computer interactions should be emphasized for 

purposes of instructional media production and HCI in general is a nebulous area. Even with limiting our attention to 

standard computer hardware, we found ourselves needing to experiment with ways of articulating HCI in general. 

We also needed to find a way to compare HCI elements in general to those elements that are most often used for 

student-created instructional media projects. 

 

Step One: Articulating the range of human-computer interactions. 

 To begin to address the questions posed, the authors discussed a series of HCI interactions, describing the 

type of interaction and suggesting the level of computing sophistication necessary to complete the interaction. The 

two modes, ñactiveò (or ñcommandò) and ñpassiveò (or ñreceptionò) are divided into four hierarchical categories: 

ñbasic,ò ñsimple,ò ñadvancedò and ñprogramming.ò One of the authors devised a graphic representation of the 

possible levels of human-computer interaction (Figure 1). 
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 The idea of dual modes (passive and active) and four general levels (basic, simple, command and 

programming) is a first attempt to articulate the variety of human-computer interactions that are possible. They are a 

ñtalking pointò through which the authors gained a common language between themselves about which HCI 

interactions are necessary to command for effective instructional media production. 

 Perhaps the most useful aspect of the modes and levels idea is that it begins to form the foundation for what 

may be considered beginner, intermediate or advanced control of human-computer interactions.  

 
Step Two: Examining the human-computer interactions applied to course projects. 

 The next step in answering the question, ñWhat human-computer interactions should professors of 

Instructional Design/Technology (IDT) expect students to be able to control?,ò was to examine a variety of projects 

completed by students in instructional media production courses. The authors examined twelve projects created for a 

variety of courses (all taught by the authors). The projects were computer-based instructional media produced within 

the last three years. The projects were created using computer-based ñauthoring tools,ò including Authorware, 

Director and Flash. A chart was created using the two broad categories mechanics and design. Within each of the 

two broad categories a series of sub-categories and the specific examples within these sub-categories were described 

(see Table 1). Each of the projects was then scrutinized to determine if they contained examples of the human-

computer interactions listed. It is important to add that we use the word ñinteractionsò because it is part of the 

common parlance of those who study HCI; we actually use it as a synonym for the phrase, design intention or design 

consideration. In many cases, there are no specific interactions that can be observed. For example, ñTextò can be 

observed (text is either present or it is not) but, strictly speaking, it is not an interaction. 
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 The authors then selected 12 examples of student created, computer-based instructional media developed 

for courses that emphasize instructional media production. Each was examined to determine which specific 

examples of the human-computer interactions listed in Figure 2 could be directly observed in the student project 

(during this process, a few specific human-computer interactions were added to the initial list because examination 

of the project spurred further consideration between the authors). 

 A simple tally of the instances when specific human-computer interactions were observed revealed that a 

few interactions were ubiquitous (occurring in all projects) and some were common (occurring 9 times or more), 

while others could be observed less frequently, and a few were not observed at all. 

 

 

Categories Sub-Categories Specific, Observable Instances 

Number of 

Instances 

Mechanics Still Graphics     

   Images 12 

   Text 12 

 Animation      

   Animated Text 5 

   Animated Images   

   Animated Buttons (rollovers) 3 

   Video Sequence 4 

   Screen Changes (transitions)   

 Buttons     

   Overt Buttons ('standard' buttons) 10 

   Images that Act as Buttons 8 

 Fields    

   Input Fields  6 

   Output Fi elds 8 

 Sound     

   As Part of Video Sequence 3 

   Sequenced with Animated Text or Graphics 3 

   Sound effects 4 

   Narration    

   Background Music 1 

 Navigation     

   Linear Navigation 9 

   Non-Linear Navigation 4 

   Menus   

   "Next" and "Ba ck" Buttons  6 

 Variables     

   Local Variables 8 

   Global Variables 4 

 Math Functions     

   Basic Math Functions 3 

 Writing function      

   Writing function  1 

 Review Function     

   Review function 1 

 If -Then Situations     
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Triggering a dialogue box ("you didn't fill in 

your name") 5 

 

  

Allowing a user to continue (if the user answers 

correctly, they may go on) 7 

Design Testing     

   Multiple Choice Questions 6 

   Feedback (correct and wrong) Per Question 9 

 
  Feedback for Completed Test (Test Score) 5 

   Short-answer 5 

   Drag/Drop 2 

 Graphic Design     

   Consistent "Look and Feel" 9 

   Age Appropriate Font Size 10 

   Highlight keywords 2 

   Used for stories 3 

 Writing      

  Grammar, Spelling, Puncuation (high quality) 6 

   Well-Crafted Text Content (well-written text)  8 

Table 1: The categories, sub-categories and specific human-computer interactions looked for in the student projects 

examined, along with the number of times each instance was observed. 

 
Listing these instances in order of the number of times they were observed (Table 2) begins to reveal a 

sense of which human-computer interactions are critically important in a student instructional media production 

project and which are less so. 

 

 

HCI component 

Number of 

Instances 

Images 12 

Text 12 

Overt Buttons ('standard' 

buttons) 10 

Age Appropriate Font Size 10 

Linear Navigation 9 

Feedback (correct and wrong) 

Per Question 9 

Consistent "Look and Feel" 9 

Images that Act as Buttons 8 

Output Fields 8 

Local Variables 8 

Well-Crafted Text Content 

(well-written text) 8 

Allowing a user to continue (if 

the user answers correctly, they 

may go on) 7 

Input Fields 6 

"Next" and "Back" Buttons 6 
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Multiple Choice Questions 6 

Grammar, Spelling, Puncuation 

(high quality) 6 

Animated Text 5 

Triggering a dialogue box ("you 

didn't fill in your name") 5 

Feedback for Completed Test 

(Test Score) 5 

Short-answer 5 

Video Sequence 4 

Sound effects 4 

Non-Linear Navigation 4 

Global Variables 4 

Animated Buttons (rollovers) 3 

As Part of Video Sequence 3 

Sequenced with Animated Text 

or Graphics 3 

Basic Math Functions 3 

Used for stories 3 

Drag/Drop 2 

Highlight keywords 2 

Background Music 1 

Writing function 1 

Review function 1 

Animated Images 0 

Screen Changes (transitions) 0 

Menus 0 

Narration 0 

Table 2: Numbers of instances of each HCI component in the 12 projects examined 

 
Limitations  

 Although we are intrigued by the findings of this preliminary study, it must be constantly borne in mind 

that this is indeed only a preliminary study. While the projects examined represented both a wide range of student 

achievement and a range of varying content areas (from kindergarten activities to corporate training), we only 

examined 12 projects in all (a very small number considering the universe of projects created for such courses 

worldwide).  

 Also, for the sake of convenience, we only examined projects for which the authors served as course 

instructor (7 of the projects were created for one authorôs courses; 5 of the projects were created for the other 

authorôs courses). To reach any conclusions that might be applied to all Instructional Design Technology programs, 

we would have to expand the examination to projects created for a great many other instructors in similar programs. 

 

Discussion 
 The modes and levels of human-computer interaction presented in this paper are intended only to reflect the 

authorsô initial thinking on the subject. While we believe it to be a reasonable starting point for a discussion, it is 

only that at this time. Like Bloomôs Taxonomy of Educational Objectives (1956), this organization of HCI elements 

is meant to spur further discussion. Unlike Bloomôs Taxonomy, this is not yet a popular view of the HCI elements. It 

requires the feedback from many more experts in the field before it can be modified to a point that allows members 

of the community to generally agree upon its usefulness. 
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 To continue to discuss what the next steps might be in our study, we feel it is important to examine a great 

many more projects. We are considering the merits of applying a more specific statistical analysis to the results of 

that examination (e.g. a factor analysis might prove enlightening). 

 Perhaps the judgment of individual faculty members sophisticated in current advanced technologies may be 

combined with information about those aspects of HCI that are important to their colleagues in a variety of well-

respected programs. There may be some merit to the creation of a set of standards for human-computer interaction 

skills as they are applied to instructional media production.  Even if the creation of standards is not the answer, 

expanded analysis of which HCI considerations merit the greatest attention in an instructional media production 

course seems prudent at this time. 

 

Conclusions 
 The examination of the 12 student projects using the list of HCI categories, sub-categories and specific 

instances suggests that all computer-based instructional media projects include some combination of images and 

text. The second most important HCI considerations for such projects include the use of overt buttons, control of the 

font size, a linear navigation component, feedback for questions posed and a consistent look-and-feel. These HCI 

considerations might well form the basis for what is considered beginner-level control of computer-based 

instructional media. 

 Also important, but to a lesser degree, are HCI considerations that include: images that act as buttons, 

output fields, the control of local variables, and well-written text. These, combined with the beginner-level HIC 

considerations, might form the basis for intermediate control of computer-based instructional media. 

 Those HCI considerations that occur in half or less of the sample population might be considered ñextraò or 

ñembellishmentò or ñoptionalò considerations that are applied if the context of the instruction demands them. They 

might not be considered essential elements that all novice instructional media producers would have to have control 

over, and their presence in a project (along with the HCI considerations that comprise intermediate control) might 

indicate advanced control of computer-based instructional media. 

 Regardless of whether the label of beginner, intermediate or advanced is applied to specific instances of 

HCI, the very fact that certain HCI considerations are observed in many or all of the projects examined suggests that 

learning to control these HCI considerations should be a part of any course of study in Instructional Design 

Technology. 
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Abstract 
 As part of a Preparing Tomorrowôs Teachers to Use Technology (PT3) grant, the authors are working on 

the design, development, and evaluation of an online support environment for novice teachers and teacher support 

specialists/mentors that will continue to expand technology integration support throughout the critical student 

teaching and teacher induction phases. This paper describes the project context; a review of selected electronic 

support systems for teachers; an early prototype; and a proposed design approach. 

 

Context 
 The Crossroads: Preparing Tomorrowôs Teachers to Use Technology at the Intersection of Content, 

Pedagogy, and Technology project at Georgia State University is a grant project sponsored by the U. S. Department 

of Education. Resulting from an analysis of technology integration needs in Georgia and Atlanta Metro schools, the 

goal of the project is to ñprepare technologically proficient teachers for Metropolitan Atlantaôs many diverse 

classrooms by addressing the intersection of content, pedagogy, and technology with training, support systems, and 

environmental changeò (The Crossroads, 2003, p.3). One of the grant objectives is, ñto continue to expand 

technology integration support for our students and graduates throughout the critical student teaching and induction 

phases through the design, development, and evaluation of an online support environment for novice teachers, and 

teacher support specialists/mentors.ò (The Crossroads, 2003, p.3).That is, the authors were charged with designing 

an online environment that would expand technology integration support for novice teachers throughout their first 

years of teaching, one that would be situated within their actual teaching experience to help nurture their lifelong 

learning and reflective practice. The system would be able to help connect student teachers, their mentors, teaching 

resources, and evidence of best practice in one virtual space. This support system would also remain available to 

student teachers throughout their induction phases in order to help nurture lifelong learning and reflective practice. 

The original model proposed for this environment was based on the concept of electronic performance support 

systems (EPSS), which are more commonly discussed in a corporate context.  

 An EPSS is an electronic system that can provide integrated, on-demand, just-in-time, individualized on-

line access to information, expert consultations, learning experiences, tools, assessment and monitoring systems to 

enable a high level of job performance with a minimum support and intervention by others (Brown, 1996; Gery, 

1991, 1995a; Raybould, 1995; Winslow & Bramer, 1994).Gloria Gery has been credited with initiating EPSS 

movement in 1991 with her book, Electronic Performance Support Systems: How and Why to Remake the 

Workplace Through the Strategic Application of Technology. Gery and other EPSS pioneers have suggested that 

building and implementing an EPSS can help organizations in corporate and educational settings shift their 

paradigm from training to performance, from viewing performers as people to be trained to viewing them as people 

who need on-the-job performance support (Brown, 1996; Rosenberg, 1995). Most EPSSs consists of four 

components: 1) advisory component, 2) information component, 3) training component, and 4) user interface 

component. However, a simple prescription or a standard set of features for building an EPSS does not seem to 

exist. As Gery (1995b) put it, ñfew (designers) are guided by a set of integrated and fully articulated design 

principles. Many innovations are the result of individual or team creativity and iterative design employing rapid 

prototyping coupled with ongoing usability and performance testing.ò The presenters were drawn to the EPSS model 

because it seemed an appropriate mechanism through which a wide range of support could be provided to novice 

teachers situated within the context of their actual practice. 

 

Method 
 The authors began by reviewing the needs analysis and resulting goal and objectives of the Crossroads 

grant mentioned in this paper. Formal and informal discussions then took place between instructional design experts, 

teacher education experts, performance technology experts, and teacher education faculty stakeholders. An extensive 

review of existing systems was also conducted using the following criteria: a) The system was created for 

educational purposes; b) the system was intended for PreK-12 or K-16 pre-service teacher education and in-service 
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teacher professional development; c) the system addresses technology integration in the curriculum; d) some EPSS 

components as defined above are present. The review includes both commercial products and systems developed for 

public access. Seven systems were selected and are briefly described below. 

 

Some Selected Electronic Teacher Support Systems 

 Knowledge Innovation for Technology in Education (KITE) is a PT3 project at the University of Missouri. 

Its development involves the collaboration of a consortium of eight teacher education programs. Its overarching 

mission is to ñbuild a K-16 community of practice through a knowledge repository that enables learning through 

sharing, communal understanding through storytelling, continuous exchange and creation of new knowledge, and 

collective problem solving among K-12 schools and teacher education programsò (KITE, 2004).  

 KITE consists of four main components: Introduction, Technology Integration Cases, Technology 

Integration Learning Environment, and Teacher FAQ.  The Introduction section presents information regarding: a) 

KITEôs general project information; b) university partners and key players involved in the project; and c) brief 

introductions and web links for other technology integration resources. As an integral component of the project, 

KITEôs introduction presents end-users with project background information. The Technology Integration Cases are 

the primary content of KITE. Each text-based case has two sections: case summary and whole story. Each case 

depicts an intervieweeôs experience with his/her technology integration practice. The Technology Integration 

Learning Environment (TILE) provides information and guides related to topics such as national education 

technology standards (NETS), media selection, lesson planning, assessment of technology integration experiences, 

and creation of a teaching unit. It serves as a supporting pedagogical framework for technology-integrated and 

project-based instructional activities espoused by KITE cases. Teacher FAQ provides: a) Descriptions of 

instructional activities conducted in several teacher education programs; b) introduction of some ideas on how to use 

KITE cases in teaching technology integration; and c) answers given to the KITE related questions. KITEôs 

structure, especially that of TILE helped inform the design of the authorsô system prototype.  

 Integrating New Technologies into the Methods of Education (INTIME) is a PT3 project at University of 

Northern Iowa, created by a consortium of five teacher education programs. Guided by the Technology as Facilitator 

of Quality Education conceptual model (TFQE) (Callahan & Switzer, 2001), INTIME aims to help teacher 

education programs improve pre-service teachersô knowledge and skills to effectively integrate technology in the 

PreK-12 classroom. 

 INTIME has five main components: Streaming Video Cases Build a Case Study, The TFQE Model, 

Multicultural Education, and Help. Streaming Video Cases are the primary content in INTIME. The cases are all 

technology integration cases in real PreK-12 classroom settings. Each case includes a detailed lesson plan, nine 

video clips each with narrations and annotations, and pre-viewing and post-viewing probing questions. Build a Case 

Study is an online learning tool where a student teacher can use INTIMEôs video clips to make his/her own case 

study to facilitate technology integration learning. The tool provides a step-by-step guidance on how to create a 

printable case study. This is an innovative and easy-to-follow tool whose concept the authors may borrow. The 

TFQE Model includes seven major dimensions. It serves not only as a conceptual framework for the creation, 

segmentation, and presentation of online streaming video cases, but also as search criteria of the video cases. 

Multicultural Education provides information and helpful guidance in various aspects such as school-wide 

multicultural benchmarks and characteristics considerations, studying of ethnic and cultural groups, curriculum 

consideration, and more. The Help component provides technical instructions for using INTIME. Unlike the text-

based case presentation in KITE, the video cases in INTIME proved to be a more desirable model for the authorsô 

system. 

 EduCatalyst is a standards-based online performance support system, which allows ñschools, districts, and 

states to determine each teacherôs strengths and challenges, design individually professional development plans, 

develop and implement innovative, measurable learning resources, and benchmark student performance and 

evaluate the effectiveness ï both academic and financial of their professional development effortsò (EduCatalyst, 

2004).  

 EduCatalyst consists of six major components: Portfolio, Professional Development Alignment Catalyst, 

Planning Catalyst, Instructional Strategy Catalyst, Assessment Catalyst, and Support. Portfolio provides a digital 

locker where teachers can store their transcripts and works, and store and track their licenses and re-certification 

progress. The Professional Development Alignment Catalyst helps teachers align their professional development 

activities with the priorities within their state, district, or school, and view the lists of professional development 

programs, courses, and classes made available to them. Planning Catalyst allows teachers to create, store, and 

complete professional development plans, and to review the recommended plans. Instructional Strategy Catalyst 

provides teachers with access to various effective education resources and products. Assessment Catalysts allows 
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teachers to conduct high-quality assessments of student performance either with the help of rubrics database 

provided or by creating a rubric from the scratch. Support provides the educators with access to: a) Printable version 

of the help system and video tutorials; and b) on-line help which is composed of three search mechanisms - tree-

structured contents, index, and a keyword search. 

 EduCatalyst boasts a few powerful features that helped inform the authorsô design. First, EduCatalyst 

emphasizes the construction of teachersô professional development activities by linking them with various levels of 

educational standards. Second, EduCatalyst espouses cultivation of the educatorsô experiential knowledge and skills 

for professional development, as evidenced by their hands-on practice on creating action plans. Third, EduCatalyst 

maintains an online personal account that not only serves as an e-portfolio, but also governs the conduction of their 

different catalyst activities. 

 Knowledge Loom is a knowledge sharing community created and maintained by Brown University. It is 

organized around best practices in teaching and learning, and has evolved into ña comprehensive electronic 

environment that moves from information delivery to information creation, from data to people, from a learning 

library to a learning communityò (Knowledge Loom Team, 1999).   
 Knowledge Loom includes two major components: Collection and Spotlight Library. Collection contains 

descriptions of best practices that can be sorted by theme, state, grade, setting, school type, and school 

design/organization. Spotlight Library provides information about specific topics such as teaching with technology, 

middle school math, professional development, and etc. Within a specific Spotlight such as adolescent literacy, 

contents can include: a) Key components of a successful adolescent literacy initiative and the best practices related 

to each component; b) successful strategies; c) research that identifies and supports the best practices; d) stories 

about the best practices in real schools and districts; e) subscription of ones own stories, open-ended questions with 

experts in the area, and threads of wisdom; f) presentation of the threaded online panel discussions; g) list of 

supporting organizations and resources; and h) spotlight contents to download. 

As an ongoing virtual learning community, Knowledge Loom not only maintains an excellent mechanism for 

presenting and soliciting best practices, but also facilitates multiple layers of knowledge creation and sharing 

mechanism - both of which helped inform the authorsô design.    

 Teachscape aims to build a virtual professional development community for teachers and educators. 

Teachscape advocates research-based, classroom-tested approaches to effective teaching. It adopts video teaching 

cases to support new teachersô existing induction programs to enhance their capabilities to embrace the 21st century 

challenges: ñnew high standards, accountability for school, and new technologyò (Teachscape, 2004). It also offers 

experienced teachers with a range of courses helpful for their certification or re-certification requirements, as well as 

a mechanism for their coaching and mentoring of new teachers.  

 Teachscape consist of four main components: My Desk, Resource Library, Public Discussions, and Journal. 

My Desk lists general account information and personal homepage where assigned materials are provided. Resource 

Library is the primary content in Teachscape, which features content knowledge in the areas of literacy, 

mathematics, science and class management skills. Each course incorporates video cases, expert commentaries, 

discussions, written materials, and research related to the course topic. Video cases integrate rationale and 

background of the case, national and local standards in the content area, explore different specific topics, and 

provide teacher reflection and specialist commentary. Public Discussions allow the teachers to participate among 

their learning groups and in public arena. Journal functions as an e-locker where the teachers can write, store, and 

keep track of their reflections on teaching and learning. These features all helped inform the authorsô design. 

 Elementary and Secondary Teacher Education Project (eSTEP) at the University of Wisconsin is an 

innovative, experimental web-based approach to teaching pre-service teachers on how to acquire current scientific 

knowledge about human learning and development in educational settings ï learning sciences (eSTEP Team, 2002a; 

Sharon Derry and the STEP Team, 2002). 

 eSTEP integrates three main instructional components in its online tool: Knowledge Web (KWeb) Cases, 

KWeb Theories, and Problem-based Learning Online. KWeb is an online multimedia environment that interlinks 

video cases and problems with learning science theories and research. KWeb Cases are a collection of classroom 

problems and multimedia cases depicting stories of teaching and learning in authentic classroom settings. KWeb 

Theories list learning sciences theories and research from cognitive psychology relevant to teachers, to facilitate 

teachersô exploration of various theoretical perspectives on teaching and learning. Problem-based Learning Online 

facilitates individual learning, group collaborative work, and use of the eSTEP Knowledge Web. Through pbl 

activities, students encounter problems structured around video cases of actual instruction, collaboratively analyze 

the instruction from a learning sciences perspective, and redesign or adapt the instruction based on their analyses 

(eSTEP Team, 2002b).  
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 Created by a consortium of nine high schools, the University of West Florida, and the Navy Training 

Network, Support for Teacher Enhancing Performance in Schools (STEPS) is a World Wide Web and CD-ROM 

EPSS designed to provide ñjust-in-timeò support to help pre- and in-service PreK-12 teachers develop instructional 

lessons, units, and curricula aligned to Floridaôs Sunshine State Standards. STEPS embodies Florida school reform 

and accountability initiatives in four areas: integrated curriculum, integrating technology, alternative assessment, 

and diverse learning environments(Northrup & Pilcher, 1998).    

 STEPS consists of six main components (Park, Baek, & An, 2001): Lesson Architect, Tutorial Library, 

Best Practices, Sample Unit, Web Links, and Coach. Lesson Architect guides teachers through the processes of 

instructional design and curriculum planning. Tutorial Library provides about forty instructional tutorials, following 

the aforementioned four areas of school reform and accountability initiatives. Best Practices provide teachers with 

multiple search mechanisms for successful classroom activities developed and tested by teachers in their real 

classroom settings. Sample Units provide sample curriculum units created by teachers of the same grade level. Web 

Links list more than 400 web sites relevant to Math, Science, Social Studies, and Language Art identified in Floridaô 

Sunshine State Standards. Coach facilitates three levels of scaffolding: the ñbig pictureò level, the ñwhat do I doò 

level, and the ñhow do I doò level. The authorsô design was informed by the Lesson Architect, Best Practices, and 

Coach features of STEPS. 

 

Initial Prototype  
 As a result of ongoing analysis, review, and related discussions with students and colleagues, the authors 

designed an initial prototype for a Teachersô Electronic Performance Support System ï TEPSS. See Figure 1. The 

Information component of TEPSS consists of links to databases containing lesson plans, instructional resources, 

assessment tools, and more. The Training component of TEPSS will provide users with access to learning modules, 

and job-aids related to their practice. The Tools component of TEPSS will provide users with activity design  and 

student-teaching video reflection ñwizardsò (not unlike software help wizards) that would guide the novice teacher 

through planning an activity and analyzing video footage of themselves implementing activities using a series of 

textual prompts. The Guidance component of TEPSS would consist of a communication forum, (perhaps using 

blogging technology), and a series of guiding questions and answers concerning how to use the system. The current 

conceptual model (prototype) may likely change based on our design approach and resulting stakeholder feedback. 

 

Continued Design and Development 
 Rapid prototyping is defined as ñthe creation of a working model of a software module to demonstrate the 

feasibility of the function. The prototype is later refined for inclusion in a final productò (Webster dictionary). Rapid 

prototyping dates back to the mid-1980s, and has been widely adopted in manufacture engineering and software 

development. Recent years have witnessed the increasing influence of rapid prototyping design methodology in 

instructional design, especially for computer-based instruction (M. K. Jones, Li, & Merrill, 1992; T. S. Jones & 

Richey, 2000; Lohr et al., 2003; Rathbun & Goodrum, 1994; Tripp & Bichelmeyer, 1990). Tripp and Bichelmeyer 

(1990) provide a useful description of rapid prototyping in the context of instructional design: ñafter a succinct 

statement of needs and objectives, research and development are conducted as parallel processes that create 

prototypes, which are then tested and which may or may not evolve into a final productò (p. 35). Prototypes for the 

current project will be both paper-based and computer-based including ñany required databases, the major program 

modules, screen displays, and inputs and outputs for interfacing systemsò (Harmon, Reece, Shoffner, Calandra, & 

Dias, 2003; Tripp & Bichelmeyer, 1990). Presenting these models to experts and system stakeholders will  serve 

four main purposes: a) to obtain buy-in from faculty, student and administrative stakeholders; b) to solicit feedback 

on tasks, content, and features of TEPSS; c) to gain development feasibility feedback from programmers; and d) to 

obtain implementation feasibility feedback from system administrators. The design, feedback and development 

loops should generate larger, more complex, and more robust prototypes with each iteration. The design of each 

prototype will be directly affected by feedback regarding the one previous until a satisfactory final product has been 

designed/developed. See Figure 2.   
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 As teachers and instructors, what role do you think you should play in the studentsô lives?  Take a minute to 

think about it, did you have a professor that you feel what you learned from him and his class shaped your life? On 

the other hand, was there a professor that you never went back to him again? The teachersô goal should not simply 

be to teach the items on the curriculum, but also to be an example as a person and a respectable scholar for the 

students. What kind of scholar you are and what you offer in your instruction are important motivation for the 

students, and will impact the studentsô lives tremendously. The ties between teachers and students are loaded with 

emotions and responsibilities.  

 Based on the emotions and responsibilities, this paper proposes a model that identifies three levels of 

motivation (3LOM) in instruction. It states that motivation can be addressed at three different levels: inclusion, 

entertainment and edification. It looks at motivation from an angle of social interaction. The focus of the model is to 

describe teacherôs role as an active party in the process of teacher-student interaction.  The assumption is that ideal 

instructional interaction in class, as with any other types of social interaction, should attend to, and indeed give 

priority to the students' certain needs and desires. Otherwise, it will turn into a bad experience that the participant 

does not want to repeat.  These needs and desires are in a hierarchical order and labeled ñinclusion, entertainment, 

and edification.ò 

 The following are the values underlying this model: 

 The purpose of instruction should serve the positive needs of the society and promote the development of 

the society.  

 The instructor should first of all have sufficient expertise and good qualities or standards that are acclaimed 

by the majority of the society.   

 The process of instruction and learning is one type of social interaction that should be carried out 

accordingly.  

 The instructor should seek to understand the needs of each student. 

 The instructorôs first priority is to teach the things as listed in the curriculum.  

 Secondly, if s/he can, the instructor should explore the learnerôs potential and provide guidance for the 

learner to achieve his potential in the future. 

 Learners have their own free agency. The instructor is not to force changes on them but cater to their 

individual potential and ambition.   

 An important stimulus of the model is Abraham Maslowôs hierarchy of needs. The way that the three levels 

are organized as a hierarchy is exactly following Maslowôs hierarchy of needs. The highest level, edification, is the 

educational equivalent of Maslowôs ideas of self-actualization and self-transcendence. Other reference to literature 

in instructional design principles, motivation and good practice in classroom have also contributed to the 

development of the three levels in this model of motivation.  

 

Maslowôs Hierarchy of Needs 

 The 3LOM model developed its framework from Maslowôs (1943)hierarchy of needs, which stated that 

ñhuman beings are motivated by unsatisfied needs.ò  Those needs are in a hierarchal order with ñcertain lower needs 

need to be satisfied before higher needs can be satisfied.ò  

 In the hierarchy, Maslow included some general types of needs (physiological, safety, love, esteem, and 

self-actualization). He argued that these ñneeds must be satisfied before a person can act unselfishly.ò He called 

these needs "deficiency needs. As long as these cravings are satisfied, human beings will move towards growth, 

toward self-actualization. Satisfying needs is healthy; blocking gratification makes us sick or evil.ò (Maslow, 1943)  

ñNeeds are prepotent. A prepotent need is one that has the greatest influence over our actions. Everyone has a 

prepotent need, but that need will vary among individuals.ò (Maslow, 1943)An actress may have a need to feel that 

her change of image is liked by the audience. A prisoner will need to satisfy his cravings for freedom and will not 
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worry about his look.  In a school setting, a professor may need studentsô respect and attendance in class.  A student 

may feel that he needs to keep up with the rest of the class. Maslowôs theory provided an effective tool that helps us 

understand ourselves as human beings. 

 Based on Maslowôs theory, we should view instructional interaction as a social process in which the 

learners are motivated by certain needs to be active.   

 

Basic Principles of Instructional Design  

 The three basic principles in instructional design are that: instruction should be appealing, effective and 

efficient. (Smith & Ragan, 1999) All the three can be considered as constructs of motivation. Lacking of any one of 

the three is likely to result in discouraging studentsô interest in the instruction. The 3LOM model aims to help 

achieve these goals in instruction.  

 

Related Literature on Classroom Motivation  

 Literature on methods of motivation and classroom practices were referenced to make the 3LOM model 

more applicable. Two of the writings are especially enlightening.   

 C. J. Bonk and V. P. Dennós (2001)article Weôll Leave the Light On For You: Keeping Learner Motivated 

in Online Courses provided some very detailed tips that are implementation-oriented. Bonk and Denn summarized 

ten points that are motivating in online classroom: tone/climate, feedback, engagement, meaningfulness, choice, 

variety, curiosity, tension, peer interaction, and goal driven.  

 The 3LOM model is in agreement with the above article. All the ten points map directly onto one or more 

of the three dimensions of 3LOM model. For example, Tone/climate and peer interaction are absolutely important in 

inclusion. Engagement, variety and curiosity are all good methods that will build up the dimension of entertainment. 

Feedback and goal driven are methods for edification. 

 Chickering and Gamson (1987) in their Seven Principles for Good Practice in Undergraduate Education 

listed the following ideas: 1. Encourages contacts between students and faculty. 2. Develops reciprocity and 

cooperation among students. 3. Uses active learning techniques. 4. Gives prompt feedback. 5. Emphasizes time on 

task. 6. Communicates high expectations. 7. Respects diverse talents and ways of learning. These seven principles 

also can find their counterpart in the 3LOM model. The first principle, ñencourage contacts between students and 

faculty refers to inclusionò and the second one, ñdevelops reciprocity and cooperation among studentsò refers to 

inclusion. The third one, ñusing active learning techniquesò is more about entertainment. The fourth, sixth and 

seventh principle all fall into the dimension of edification.   

 Although the 3LOM model has many things in common with the other two articles, there are some 

principle differences too. First of all, as stated at the beginning, the 3LOM model looks at the issue of motivation 

from a social psychological point of view. It emphasizes that motivation can be gained at three different dimensions 

instead of many isolated points.  

 Secondly, 3LOM model implies that the teacher is an active party that is aware of the studentsô needs in the 

teacher-student interaction process. The teachers take the initiative to satisfy those needs and make the teacher-

student interaction alive.  

 

Level of Inclusion  

 Inclusion is a prerequisite for social interactions. We need to be included in a group to carry out 

communications or interactions. One implication of inclusion is unconditional acceptance. The student should feel 

that he is welcome simply because he is a student in the class. The teacher should be careful not to be judgmental 

with the students when they first meet.  Unconditional acceptance is the door opener for the new comer. To include 

people in, we give them signals by responding to their presence and paying them attention, respect or care. This is to 

satisfy the learnerôs social or emotional needs. As Edgar Dale wrote in his book Audio-Visual Methods in Teaching 

(1946), ñGood teaching involves the feelings as well as the intellect.ò  In the class, if a student felt ignored or 

rejected in his attempt to start a conversation, or came across some unfriendly comments, he would not feel the 

atmosphere was comfortable for him to be there. An instructor should make sure to include all students in the 

learning process.  

 Virtual inclusion can be achieved through two types of relations built in the instruction ï learning process: 

first, a positive personal relationship between the instructor and individual learner; second, spirit de corpora in the 

classroom. The earlier these relations are formed, the better they will help the instruction and learning process. 

Edgar Dale wrote some similar ideas about this years ago. He used the word ñmood of mutuality.ò As he said, 

ñLearning blossoms in a mood of mutuality. Such a mood must permeate the classroom, the shop, the home, or 

wherever else teaching takes place, if it is to be good teaching.ò (1946) 
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Building a positive personal relationship between the teacher and the learner  A positive personal relationship 

between the instructor and the learner should be a two-way relationship that includes two facets: the instructor 

genuinely cares about the learner and the learner trusts and looks to the instructor for guidance if he feels he needs 

any. For the instructor to form a personal positive relationship with the individual learner, the instructor should 

prepare to build rapport with the individual learner from the very beginning. The instructor should target to gain the 

learnerôs trust as soon as the learner appears in his world, in class as well as after class. Itôs important that this 

friendly relation be built in the first few contacts because first impression is a very powerful factor that shapes our 

perceptions of other people. However, this doesnôt mean that the teacher totally lost the chance if s/he did not 

become friends with the students in the first place.  But an early friendship is more preferable.  

 The following methods can be used: 

1. Know the students personally 

 This includes remembering studentsô names and addressing their names clearly, chatting with the students 

to find out some relevant background information, such as their interests and career goals.  

2. Show appreciation in studentsô abilities 

 Teachers should know clearly how the students perform in the class. It is important for the teachers to spot 

one or two things that a student is good at and show sincere and generous appreciation. Teachers should also be 

understanding. If a student is not doing well, the teacher should find out the reasons and help with solutions.  

3. Be available when students need help.  

 Besides the teaching-learning interactions in class, teachers should also maintain good communications 

with the students after class, such as keeping regular office hours or replying emails carefully and timely if students 

contact him. The point here is the students should get the idea that the teacher is approachable and ready to help 

when needed.    

 

Maintaining spirit de corpora in the classroom  For a student, unpleasant feelings with one or two peer students in 

the class are likely to ruin the whole learning experience. Teachers should be careful not to encourage any cleavage 

between students consciously or unconsciously. Often times, top students received much of the teacherôs favor while 

problematic students obtained much of the teachers attention either in a positive or negative way. It is easy for 

students to feel that they have different status in the class. Negative feelings such as jealousy or contempt toward 

each other among students are not likely to help with studentsô growth and should be prevented.    

1. Teachers should treat every student equally.  

2. Peer students should be encouraged to respect and help each other before they compete. Students should 

also be encouraged to remember each otherôs names.  

3. Learning groups can be formed and shuffled regularly. 

4. Fair group work norms should be formed in the class. 

 

Level of Entertainment   The idea of entertainment means making the learning process fun and relaxing instead of 

boring and frustrating.  The point is to remove the fatigue or stress resulted from the intense intellectual process in 

the learnersô brain and help the learners to concentrate on the learning easily and as long as possible.  

 There are three aspects to consider when designing entertaining instruction: choosing entertaining learning 

materials if possible, using entertaining delivery methods and the instructor personally developing entertaining 

teaching style.  These three methods are complementary to each other. The instructors should use them in proper 

situations.  

1. Choosing entertaining learning materials 

If the instructor has the authority to decide what materials to use, he can choose learning materials that are more 

appealing to the learners, such as using books written in a language that is more colloquial rather than deep and 

complicated professional prose. 

2. Using entertaining delivery methods. 

 Most of the time, instructors do not have much freedom to choose easy learning materials. If this is the 

case, the instructors can work on making the delivery methods entertaining.   

 Most popular examples of entertaining delivery methods are the use of multi-media such as video, audio, 

graphics, games and many other creative ways to make the instruction a fun thing.  For example, many professors 

bring refreshment to their classroom or arrange students to bring food once in a while. Others would start the class 

by playing a little piece of lively music. These different strategies all serve one purpose, which is building a relaxing 

or refreshing atmosphere in the classroom.  

3. Teachers developing entertaining personal teaching style  
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 A teacherôs teaching style is much related to his or her personality.  Some people have the talent to be 

humorous, witty or funny when they talk, such as some talk show hosts or hostesses and comedians. Others might be 

born with an easy going and happy temperament that lighten up things. These are all places that a teacher can 

explore to make his instruction entertaining.  Telling jokes is a method that can help a teacher to be entertaining. 

However, the jokes should be relevant to the instruction, clean in both the language and ideas. In another word, it 

should be good humor. The instructor should have some skills in telling jokes too. Otherwise, the jokes will not 

work.  If used wisely, the jokes can greatly help the learners understand and remember the learning material. 

 It is hard to sum up all the methods of entertaining instruction in class.  Different people have different 

strategies. Depending on the specific circumstances, the instructor should adopt the appropriate method to cheer up 

the learners. 

 

Level of Edification  
  Literally, edification means intellectual, moral, or spiritual improvement. What this paper is trying to say is 

that in the instructional process, a learner experiences revolutionary upgrade in his understanding in one or all of the 

above domains, which results in changes in his way of thinking and/or behaviors in a better way.  

 Intellectual edification deals with our understanding of the objective world. In the process, we move closer 

and closer towards the truth. Examples are that we feel good when we are exposed to the rules about how things 

exist and evolve in the world. For example, people are no more afraid of eclipse when they understand what causes 

it. 

 Edification in the spiritual and moral domains deals more with our life views. It helps to answer questions 

such as ñWhat is the meaning of life?ò and ñWhat is a good way to lead this life?ò 

 The strategy recommended for edification is self-actualization, and self-transcendence for spiritual and 

moral development. Self-actualization means to ñbecome more and more what one is, to become everything that one 

is capable of becoming.ò  (Maslow, 1943)  Self-actualization was used by Maslow in his hierarchy of needs. 

Edification in instruction should be aligned with each studentôs self-actualization to be most motivating. However, 

helping the learners to achieve self-actualization is not exactly what edification means. The instructor should first 

make sure that the learnersô self-actualization will benefit but not harm the world. Otherwise it is not edification. 

The reason is simple. We do not want to help somebody to become another Adolph Hitler. Also, the use of the ideas 

of self-actualization and self-transcendence in this paper only refers to peopleôs attitudes about living a meaningful 

life.  Practices such as using drugs to help human beingsô perception go beyond normal to realize self-transcendence 

are not the concern of this paper.  

 

Edification in the intellectual domain  Intellectual edification means the increase of knowledge about the objective 

world, which includes us as human beings, nature, and the relations and rules of the objects in the universe. At a 

basic level, the learners should be exposed as much as possible to general knowledge and skills, which is to allow 

them to function well and handle the problems in daily life. At a second level, they should acquire some awareness 

of their own strengths and weaknesses. Based on this, they will be able to focus on their strengths and fully develop 

their potential. The result of the basic level is that students should have the confidence to say that ñI am as good as 

anybody else.ò Besides, some students should be able to say ñI am really an expert in this area.ò  As a matter of fact, 

due to one reason or another - either biological or social factors ï it is not reasonable to expect every student to 

reach this level.  But the teacher should be alert to detect those students who are exceptional in one way or another 

and help bring out the best of those students.  

a. Acquiring general knowledge and skills.  

General knowledge and skills have been receiving much attention in education.  It is not new idea. One 

example is K-12 education. What the students are expected to learn through K-12 years are mostly focused on 

general knowledge and skills. In almost every country and educational system exists a curriculum that defines the 

goals and objectives of the K-12 education. The curriculum specifies what kind of skills and knowledge every 

student is expected to obtain in his or her school years. Those skills and knowledge focus on different subjects: 

Language, Mathematics, Arts, History, Physics, Chemistry, Geography, Science and so on. To better understand 

all the different general knowledge and skills, letôs borrow Gardnerôs (1993a)theory of multiple intelligences, 

which describes, 

éall human beings represent the culmination of an evolutionary process that has yielded at least eight 

relatively discrete information-processing mechanisms. All of us possess linguistic intelligence; logical-

mathematical intelligence, musical intelligence; spatial intelligence; bodily-kinesthetic intelligence; 

naturalist intelligence; interpersonal intelligence; and intrapersonal intelligence. 
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 Based on multiple intelligences, some general knowledge and skills students should have are:  the capacity 

to observe and gather useful information, the capacity to effectively communicate with other people orally and in 

written form, the capacity to maintain good relationship with people around, the capacity to understand the 

emotional world of oneself and other people, the capacity to make sound judgments on things happened and react 

properly, the capacity to understand nature and the universe, and the capacity to appreciate different types of arts. 

   

b. Help students becoming expert in an area (or areas) of interest. 

  Teachers should pay enough attention to students so to detect studentsô strengths or potential. After 

communicating with the students about their interests or ambition, teachers should provide guidance in 

determining an area of interest and further development. In other words, teachers should help students to be aware 

of their strengths and potential. Students should be encouraged to become expert in one or more areas of interest 

or whatever their potential is.  

 Because of limited opportunities of contact or large number of students to work with, it might not be easy 

for a teacher to know students well enough to determine their potential area. Some other ways can be used to help 

the teachers. First of all, teachers should get involved with students as much as possible; second, the students 

should be encouraged to exhibit their strengths whenever there is a chance; third, teachers should work closely 

with studentsô parents or families to learn more about the students.  

2. Edification in moral and spiritual domains 

There are two levels in moral and spiritual edification: self-actualization and self-transcendence.  

a.  Self-actualization 

As stated earlier, Maslow (1943) defines that ñthe need for self-actualization is the desire to become more and 

more what one is, to become everything that one is capable of becoming.ò One key question here is ñHow can one 

know what he is capable of becoming?ò There are two possible ways an individual finds out about his potential: 

personal awareness and external influence. Personal awareness is mostly developed as individuals accumulated 

life experiences. In the process, they gradually come to realize his or her potential and become determined to fully 

develop it.  External influence is from individualôs community or society, such as a certain way of living valued or 

some social standards in the culture.  As the individual grow up in the culture, he or she is expected to achieve it 

as an ideal. 

Those who came to know their potential through personal awareness are most likely ñPeople who have 

everything can maximize their potential. They can seek knowledge, peace, esthetic experiences, self-fulfillment, 

oneness with God, etc. It is usually middle-class to upper-class students who take up environmental causes, join 

the Peace Corps, go off to a monastery, etc.ò (Maslow, 1943) However, the appreciation and support from their 

family, friends or mentors might not be indispensable but important. 

A typical example of living up to the standards of the society to carry out self-actualization is found in 

Confucianism, a traditional Chinese philosophy, which is also understood as scholarôs philosophy in China.  

In the past, all scholars (man only) in China were taught to go through a same life ladder. First, a man should 

do self-cultivation, which means that he should seek education and cultivate good qualities. Second, a man should 

raise a good family and maintain a harmonious household. This implies that men should be good husbands and 

fathers. Third, a man should use his wisdom and skills to serve and govern his country, like obtaining a prominent 

position in the emperorôs court. Fourth, a man should aim to make world peace.  

Nowadays, people have much freedom to choose the things they like. Edification can happen in many 

different ways. Cultural background such as life style and values is an important factor that influences self-

actualization.  

b.  Self-transcendence 

Self-transcendence means to ñconnect to something beyond the ego or to help others find self-fulfillment 

and realize their potential.ò (Maslow, 1943) 

Examples of this are mostly found in different religions. In Christianity, Jesus Christ is regarded as the 

savior of the world. He sacrificed his own life for the world. A recent example would be Mother Teresa, who lived 

and worked to promote the happiness of a people in a strange land. In some western churches, people are 

encouraged to become like God and Jesus Christ. In Buddhism, it is believed that everybody can become a Buddha, 

who is regarded as saint and almighty because he is completely unconnected with, therefore unrestrained by the 

secular world.   

The above are some areas that an instructor might look to edify his learners morally or spiritually.  A key 

idea with the results of edification should be changes in a learnerôs way of thinking, behavior or both. Otherwise, 

edification does not happen on the learnersô side.  
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3. Methods to make edifying instruction 

a. Choose meaningful, relevant and applicable learning content. 

Learning materials should be related to learnersô careers, goals or something that is part of the students themselves 

or their life.   

b. Encourage self-reflection 

Encourage students to check their own progress. The students should learn to learn from their own experiences 

and be able to adjust their goals. 

c. Provide intervention when necessary 

Teachers should be aware of studentsô development and be prepared to give further guidance when needed. 

  Inclusion, entertainment, and edification are the three things a teacher can look at to make his instruction 

motivating. They are hierarchical in the way that they motivate the learners at different levels based on the needs 

and desires as expected in the psychological process of human interaction.  The levels of inclusion and 

entertainment are important factors to foster learning, however, these two are not the final goal of instruction. They 

help to achieve the third level of edification. Without reaching the level of edification, inclusion and entertainment 

do not have much significance in an instruction-learning interaction.  Also, there are no absolute rules as to when 

and how to implement them in the instruction. But it is critical that teachers should use them flexibly at the 

appropriate time. 
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Abstract 
 Four instructional principles for alleviating cognitive overload in online learning are suggested:  1) Guide 

learners to prepare and maintain an effective workstation for accessing online materials, 2) Employ advance 

organizers for effective online navigation, 3) Arrange instructional materials for easy online manipulation, and 4) 

Organize instruction to facilitate learners toward developing personal cognitive strategies for meaningful 

interpretation. This article concludes that these instructional principles should be empirically examined about their 

effects on online learning achievement. 

 

Introduction  
Advanced technologies such as the Internet and World Wide Web are changing the nature of online 

learning processes (Hartley, 1999; Hill, 1997; Land & Hannafin, 1996; Wolfe, 2001). Online learning processes 

involve more processes than that in traditional learning. For examples, recognizing hyperlinks, accessing electronic 

materials, and navigating online materials are the online learning processes that do not exist in the traditional 

learning. Also, it is noted that greater cognitive load is required for online than traditional learning (Britt & Gabrys, 

2001; Hill, 1997; Hill & Hannafin, 2001; Yang, 2001). The existing well-established and widely-adopted 

instructional principles are mainly for traditional classroom instruction (Gagne, Briggs, & Wager, 1992; Reigeluth, 

1983). Unfortunately, these principles are inappropriate for online learning because they seem fall short in 

addressing the additional online learning processes or the cognitive overload phenomenon. New instructional 

principles that take into consideration of these additional processes and can alleviate cognitive overload 

phenomenon are necessary for ensuring the effectiveness of online learning. 

 

Purpose 
 The purpose of this paper is to suggest instructional principles for facilitating online learning. Instructional 

design for effective online learning should encompass features that can moderate the cognitive overload 

phenomenon in online learning. This paper will propose four instructional principles that can be embedded in 

instruction to reduce cognitive overload in online learning regardless of content or a specific population. They can 

be systematically employed in 100% or hybrid web-based instruction with synchronous or asynchronous 

communications. 

 

Instructional Principles for Online Learning  
The suggested four instructional principles for online learning are: 

1. Guide learners to prepare and maintain an effective workstation for accessing online materials 

2. Employ advance organizers for effective online navigation  

3. Arrange instructional materials for easy online manipulation 

4. Organize instruction to facilitate learners toward developing personal cognitive strategies for meaningful 

interpretation 

 
Principle 1: Guide Learners to Prepare and Maintain an Effective Workstation for Accessing  

Online Materials 
 Instruction should first guide learners to set up or find an effective and stable workstation that meets 

technical requirements for online learning. Successful learners make efforts to arrange a functioning learning 

environment for study (Trawick & Corno, 1995) and instruction should guide learners to prepare an appropriate 

learning environment (Ley & Young, 2001). In addition, instruction should prepare learners for maintaining an 

effective workstation for online learning. Online learners often find themselves in a situation of solving technical 

problems, which becomes a serious problem especially for less experienced online learners (Althaus, 1997; 

Grantham & Vaske, 1985; Hiltz, 1993; Kooley, Kelsey, & Lindner, 2003). The need of supporting technical 

problem solving is widely recognized (Althaus, 1997; Garland, 1993). Instruction should provide information of 

technical help facilities within or outside the institute that learners can seek for help.  
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Principle 2: Employ Advance Organizers for Effective Online Navigation  

 Instruction should provide advance organizers that clearly indicate the locations of pertinent documents to 

guide learners in searching online materials within a course website. The effectiveness of navigating nonlinear 

online materials can be enhanced by providing advance organizers at the beginning of a course website, such as 

providing principles for navigating hypertext (Shapiro, 1998), showing a map of the structure of hypertext  

(Jonassen, 1998), and presenting materials in a list format with less-step hyperlinks, or low link densities, to produce 

the best overall search results (Khan & Locatis, 1998).Once learners have a clear picture of the locations of pertinent 

documents or have the ability to accurately locate specific documents within course websites, the complicated 

navigation task (Eveland & Sharon, 2000; Niederhauser, Reynolds, Salmen, & Skolmoski, 2000; Shapiro, 1999) 

becomes easier and chance of getting lost in cyberspace (Conklin, 1987; Marchionini, 1988; McAlees, 1989; 

Nielsen, 1990) becomes lower. As a result, learners can easily initiate online learning activities with less cognitive 

resources in navigating online materials.    

 

Principle 3: Arrange Instructional Materials for Easy Online Manipulation  

 Instruction should arrange materials for easy online manipulation and proper displays on computer screens. 

The amount of the materials displayed on a web page should either avoid being too long or be constrained within the 

display size. With properly arranged online materials for easy online manipulation, the construction of text-based 

mental model will require less cognitive load and the development of or shifting to online learning style will be 

smoother. As a result, cognitive resources required for manipulating online materials may be moderated. 

 

Principle 4: Organize Instruction to Facilitate Learners toward Developing Personal Cognitive Strategies for 

Meaningful Interpretation  
 Instruction should incorporate cognitive strategies to guide learners in constructing meaningful 

interpretation from nonlinear online materials. Cognitive strategies are various methods that learners use to guide 

their own learning, thinking, acting, and feeling (Driscoll, 2000). The positive effects of employing cognitive 

strategies on constructing meaning from learning materials, such as showing a concept map of the whole text at the 

beginning is considered a good hypertext (Jonassen, 1998) and signaling the structure of text is viewed crucial to 

comprehending hypertext (Meyer, 1985). Guided by cognitive strategies, learners can gradually develop the ability 

to construct meaningful situation models for meaningful interpretations. Thus, the cognitive overload associated 

with constructing meaningful situational models can be alleviated.  

 

Conclusion 
 This paper suggests four instructional principles for facilitating the online learning processes.  These four 

principles should be able to alleviate the cognitive overload phenomenon in online learning. Future studies should 

empirically examine the effects of these four instructional principles on online learning achievement to assess their 

contribution to online learning and instruction. 
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Background Information 
 With the advances of computer and network technologies, student enrollment in distance education has 

increased rapidly since the 1990ôs. In 2003, it is estimated that about 40,000 to 50,000 K-12 students are enrolled in 

online courses nationwide (Golden, Wicks, & Williams, 2004). With the ever-increasing number of K-12 students 

who attend online program, researchers state in a report on virtual school in United States that ñonline education 

program(s) é already are having a significant impact on public educationò (Watson, Winograd, & Kalmon, May 

2004). Most likely, the K-12 online programs will take an increasingly important role in the school system of the 

United States. According to Building a Snapshot of Virtual Schools Across the Nation by Collins, ñ12 states have 

established online high school programs and 5 others are developing themé 25 states allow for the creation of so-

called cyber charter schools, and 32 states have e-learning initiatives under wayò (Collins, 2004). In the future, the 

option of e-learning will be available to every child for purposes of advanced study, credit recovery or remedial 

learning. 

 The target population of a virtual school encompasses gifted students, students seeking credit recovery, and 

at-risk and dropout students. The focus of this paper is the problematic students who do not succeed in traditional 

classroom. The at-risk and dropout student population size is shockingly large. In 2000, some 3.8 million young 

adults were out of school without a high school credential, accounting for 11% of 16- to 24-year-olds in the United 

States (Kaufman, Alt, & MPR Associates, 2001). In addition, there were 612,900 students, or 1.3% of all public 

school students enrolled in public alternative schools or programs for at-risk students in 2000 (Kleiner, Porch, & 

Farris, 2002). Considering the big proportion of at-risk and dropout students, educators should seek effective 

methods to help them finish their secondary school education.  

 For students who fail in regular secondary school programs, online learning emerges as either a supplement 

or replacement for face-to-face classroom instruction. The benefits of attending an online program are its flexible 

accessibility, individual paces, assistive resources and absence of social label. In an online environment, the students 

could log into class at a flexible schedule. The Internet allows students and instructors to access the network and 

teach from anywhere and at anytime where there is an Internet connection and a multimedia computer. Students 

could revisit course materials whenever they need and pace the learning progress at their comforts. Moreover, there 

is abundance of study aid resources available online, such as e-dictionary, audio and video elements, and other 

multimedia technologies, which usually results in a higher learner motivation. Last but not least, the at-risk and 

dropout students will not feel labeled as less capable during their online learning process. Their desire to become a 

part of a group and be accepted is fulfilled. 

 While a large number of at-risk and dropout students are electing the online option, it is the educatorsô 

responsibility to produce and deliver effective online learning experience. The research topic is narrowed to reading, 

because one primary reason for school failure at each behavior is due to reading problems. The struggling children 

are challenged by decoding and encoding problems, limited word-recognition ability, poor metacognitive skills, or 

lack of reading comprehension strategies (O Brien, 2001). On the other hand, in a complexly networked information 

environment the abilities to read become even more important when reading and writing is the essential form of 

communication, rather than listening or speaking. Furthermore, reading will ñtake new forms as text is combined 

with new media resources and linked within complex information networksò (Leu, 2002), which requires new 

reading comprehension methods. However, the reading intervention and assessment are still mostly focused on 

outcome measure from traditional paper and book text, not presenting or evaluating new literacies of this 

information century. All the above stated are problems that prompt this research. The primary purpose is to explore 

and elaborate the above questions and to develop and test an online reading intervention module for problematic 

secondary students to improve their reading abilities. 

 

Comprehension Strategies 
 To construct a reading intervention module online, research has been done on reading skills in traditional 

classroom context. According to the National Reading Panel Report in 2000, reading instruction is effective in five 
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areas: phonemic awareness, phonics, fluency, vocabulary, and text comprehension. However, the emphasis on the 

five reading skills is different among students of different ages. Generally, the basic reading ability components, 

such as phonemic and phonics awareness, are essential for early childhood reading interventions. As the children 

grow older, the emphasis of their reading intervention would shift to the higher-order skills, such as fluency, 

vocabulary, and comprehension. For secondary school students, more specifically, comprehension is important. 

Many research findings reveal that poor readers improve their text comprehension by learning to use comprehension 

strategies(Armbruster, Lehr, & Osborn, 2001; Mastropieri, 2003; Swanson, 1999; Williams, 2002). Armbruster 

defines comprehension strategies as ñconscious plans and sets of steps that good readers use to make sense of text.ò 

Direct evidence shows that ñcomprehension strategy instruction helps student become purposeful, active readers 

who are in control of their own reading comprehensionò(Armbruster et al., 2001). 

 Based on previous researches, the following eight comprehension strategies have a firm scientific basis for 

improving text comprehension. They are respectively a. Activating prior knowledge; b. Recognizing text structure; 

c. Constructing visual representations; d. Drawing inferences; e. Summarizing; f. Generating questions; g. Thinking 

aloud; and h. Monitoring and repairing comprehension.  

 Good readers recall prior experience and information relating to topic to help them understand what they 

are reading.  Research findings indicate that students benefit from prior knowledge about the form and organization 

of the content (Spires, Gallini, & Riggsbee, 1992) and the background knowledge measure is a significant and 

reliable predictor of passage-specific comprehension (O. S. Anderson & Acker, 1984; Langer, 1984). When a 

student has activated prior knowledge, the student is better able to focus on what is important in the text. 

 Recognizing text structure is another proved effective comprehension strategy. Often, students learn to 

attend to and uncover text organization through the use of story maps. Researches show that students who recognize 

the text structure have the greater appreciation, understanding, and memory of the text (Armbruster & Anderson, 

1984; Armbruster et al., 2001), and instruction in text content and organization improves students comprehension 

and memory (J.F. Baumann & Bergeron, 1993; Gersten, 2001; Lorna Idol, 1987; L. Idol & Croll, 1987). 

 The third strategy is forming visual representations to illustrate concepts and interrelationships among 

concepts in texts. Proficient readers use mental images to deepen their understanding of the text and solve problems 

(Rose, Cundick, & Higbee, 1983). Research findings revealed that instructions to form mental imagery, given prior 

to reading a text, increased literal comprehension and monitoring skills (Chan, 1990; Gambrell & Koskinen, 1982). 

 Drawing inferences is the process that is involved as students make predictions before and during reading. 

This process includes judging, concluding, or reasoning from given information. It has been described by some 

researchers as the heart of the reading process (R. C. Anderson & Pearson, 1984). Researchers have found that 

readers improve their abilities to construct meaning when they are taught how to make inferences (Hansen, 1981; 

Hansen & Pearson, 1983; Raphael & Wonnacott, 1985). 

 A summary is a synthesis of the important ideas in a text (Armbruster et al., 2001). To summarize a reading 

text, students are required to determine what is important in text, to eliminate redundant and unnecessary 

information, and to condense the main ideas into their own words. Summarizing has been shown to be an important 

strategy in help readers improve their abilities to construct meaning and writing (Taylor & Beach, 1984). 

 Teaching students to ask questions improves their active processing of text as well as comprehension. By 

generating questions, students learn to ask themselves questions that require them to integrate information from 

different segments of text (Armbruster et al., 2001). Brown and Palincsar (Brown & Palincsar, 1982) and other 

researches (Andre & Anderson, 1979; Buehl, 2001; Cohen, 1983) demonstrated how effective student-generated 

questions can be in helping students to improve their abilities to construct meaning and to motivate reading interests.  

 Students thinking aloud has also been shown to increase comprehension (J.F. Baumann, Jones, & Seifert-

Kessell, 1993; James F. Baumann, Seifert-Kessell, & Jones, 1992; Davey, 1983; Oster, 2001). This strategy requires 

a reader to verbalize his/her thoughts as they read. While they stop periodically in reading, they spend time 

reflecting on how a text is being processed and understood.  

 Monitoring, the process of knowing when what you are reading is not making sense and having some 

means for overcoming the problem, is an important part of studentsô metacognitive development. Successful 

learners monitor their own comprehension and adjust their learning strategies accordingly (Brown & Palincsar, 

1982; Paris, Lipson, & Wixson, 1983). Strategies for monitoring include asking oneself if the reading is making 

sense, rereading, reading ahead, looking up words in the dictionary, guessing word meaning, or asking someone for 

assistance. 

 In addition to identifying which comprehension strategies are effective, scientific research provides 

guidelines for how to teach these comprehension strategies. Research findings indicates that effective 

comprehension strategy instruction is explicit or direct (Dole, 2000; Duffy, 2002; Hancock, 1999; Mastropieri, 

2003; Swanson, 1999). When teaching comprehension strategies, teachers tell readers why and when they should 
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use strategies, what strategies to use, and how to apply them in explicit language. The components of explicit 

instruction typically include direct explanation, teacher modeling (ñthinking aloudò), guided practice, and 

application (Armbruster et al., 2001) or independent use of strategies. 

 

Recommended Intervention & Conclusion 
Recommended Intervention 

 In the secondary online reading remedial program, students need to be taught to become strategic readers 

by learning the effective comprehension strategies. How should we teach that in the online environment? Shall we 

copy every step we have had in face-to-face classroom in online learning modules? What changes we should make 

in web-based reading intervention? Since distance online education is different from traditional school 

environment(Dzuiban, Shea, & Arbaugh, 2004; Easton, 2003), students are no longer listening to a lecture with eye 

contact and gestures from the teacher. The online learning unit needs to be redesigned, and a new instructional 

strategy needs to be adopted(Dzuiban et al., 2004; Easton, 2003). Effective instructional steps in face-to-face 

classroom could be adapted in the online context while network and technology resources are integrated to 

compensate for the loss of face-to-face interactions.  

 The proposed online strategy instruction module teaches students one of the above comprehension 

strategies, ñActivating Prior Knowledgeò. This web module encompasses elements from student engagement, 

explicit explanation, teacher modeling, and learning outcome evaluation. All the necessary components of explicit 

instruction are integrated within the designed online strategy. The module script is attached in the appendix. 

 At the beginning of the course, students are welcomed by instructor and given a direct explanation why the 

strategy helps comprehension and when to apply the strategy. The technology media chosen in this part include text, 

graphic, or multimedia illustration, if needed. Different media are used to motivate students so that they are not 

turned away by boring preaching. 

 Refer to Figure One 

 

 After students are taught of why and how the strategies are to be used, a video link is provided in which 

either a teacher or a student models or demonstrates how to apply ñActivating Prior Knowledgeò. In this video, the 

teacher would verbalize their thoughts while reading a text that the students are using. The teacher would model the 

three types of connections that students can make between text and their own knowledge and experience separately. 

In this way, it is easier for students to copy the teacherôs instruction and transfer the strategy into their own reading 

process. 

 Refer to Figure Two 

 

 After watching the strategy modeling video, students proceed to a practice test at the guidance of their 

parents or mentor. Students would download an activity sheet and practice orally using this strategy with parents or 

mentor and fill in an activity form. In the designed activity, students are encouraged to read one small piece of news 

from an online kid magazine. They are instructed to link their background knowledge before, during and after 

reading process respectively. It is important the students are doing this practice with their parents or mentor, so that 

they might be offered help or monitored throughout the process. 

 Refer to Figure Three 

 

  The fourth step is one student activity which is supported by one type of distance communication tools, 

such as bulletin board discussion, online chatting room, telephone conferencing or even telephone calls. Now 

students would write down what they have practiced orally and post their thoughts in the discussion area. In this 

way, learners could read other studentsô postings and learn from how to make connections and how to apply the 

strategy. The collaborative activity is designed here to help build a learning community between students to enhance 

learner-learner interactions, thus promoting higher learning motivations. 

 Refer to Figure Four 

 

 The last component of the designed module is evaluation. This is comprised of a quiz to test studentsô 

verbal knowledge of strategy definition and guidelines and a reading assignment for them to apply the strategy 

independently. The quiz takes format of true/false, multiple choice and short answer questions, to evaluate studentsô 

abilities to identify why, when and how the strategies are carried on in reading process. In the reading assignment, 

they are instructed to read one chapter of a story book and write a three-paragraph assignment using ñActivating 

Prior Knowledgeò. A detailed rubric is given so that students could follow certain format to finish their assignment. 

Refer to Figure Five 
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Conclusion 
 To help secondary school at-risk or dropout students, reading is an indispensable instructional area. In this 

paper, the importance of comprehension strategies instruction is stressed as one integral part of online reading 

remedial program. At the same time, this paper also points out some remaining challenges for educators and 

researchers of distance education. Major areas are now discussed. 

1. Comprehension strategies help low-performance students to become strategic readers. In 

distance learning where reading and writing are the main methods for information 

communication, disabled students need to learn these strategies to construct meaning in all 

content subject areas. 

2. Students can be taught to use comprehension strategies through explicit instruction. The five 

steps of explicit instruction can be adapted in online setting, with integration of computer and 

network components, such as web pages with text and graphics, bulletin discussion, and audio 

or video elements to guarantee a high-quality interactive online learning experience.  

3. The online reading module of teaching ñActivating Prior Knowledgeò has been designed and 

developed based on an e-learning instructional strategy integrating the effective traditional 

instructional approach and well-selected technical media. Further experimental research needs 

to proceed to test its effectiveness and validity.  

4. More reading modules on teaching other reading skills, such as phonemic, phonic, fluency or 

vocabulary either in a separate or integrated fashion, should be developed and tested in future 

for facilitating reading skills for secondary-level low-performance students. 

5. Besides the eight evidence-proven effective comprehension strategies, navigation is identified 

as another essential strategy for reading online. This is a unique but important information 

searching and evaluation method in online learning process. Recent studies call attention to 

such skills of locating and analyzing web information (Leu, 2002; Schmar-Dobler, 2003) in 

new networked information literacies. However, further empirical evidence is needed to prove 

its value on studentsô comprehension during their webpage reading. Research should be 

conducted to support its importance in distance learning process and to provide guidelines for 

how to teach this strategy.  
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Appendix 

Module Transcript  
Module One 

Part I 

Course Overview 
Do you understand the information you read in your textbooks, stories or newspapers? One of my former students 

told me that she tried to understand the text used but she did not really comprehend what she read. Does this sound 

like you? In this class, we are going to learn a few strategies that you could use while reading to make sure that you 

understand the meaning of stories and information you read. When you master these simple strategies, you should 

find reading an easy pleasure and not at all simply homework that teachers have assigned. 

Module Overview 

Time limit : Two 45-minute class 

What we are going to learn? 
1. What is ñActivating Prior Knowledgeò? 

2. Why and when to use the strategy? 

3. What are the connections we can make? 

4. How do we use the strategy? 

The first strategy that we are going to learn is ñActivating Prior Knowledge.ò This is a simple task. Everybody has 

prior or background knowledge. This includes a sporting experience you had with your friends, or stories that your 

grandparents told you when you were younger.  

Why do we want to think of prior knowledge while reading? Good readers do this because having previous 

knowledge helps us build a stronger interest for different reading topics, remember important ideas, organize new 

information, and add to our learning and understanding of new and interesting subjects. 

When do we activate prior knowledge? We should do this before, during and after reading. Before reading a text, 

look at the books title or skim the first paragraph. You might already have some experience or knowledge related to 

the topic. During the reading, you might read sentences that remind you of some past experiences. Is your 

experience the same with what the text tells you? After reading, you close the book and compare what you have 

learned from this text with what you have thought before reading. Are they the same story? Or what changes you 

have now on this topic? 

Module One 

Part II  

Three Connections 
After explaining the reasons and the time we should activate prior knowledge. You might have the question: ñWhat 

prior knowledge I could have? I donôt know this topic.ò To make the activating process easier, we will look at the 

three types of connections that you could refer to. These connections are: 

Text-to-text ï connections between different books and different authors 

Example: Have you ever heard of J.R.R Tolkien? Have you ever seen Lord of the Rings? Did you know Tolkien 

wrote Lord of the Rings? 

This is a fable. Have I ever read a fable? 

Text-to-me ï connections between books and the readers current personal background knowledge, experience, and 

individual interests and feelings. 

Example: This is a story of the Olympic Games. I like sports very much. I want to become a professional basketball 

player when I grow up. The title is ñVolcano.ò I saw a volcano once on a trip to Hawaii with my parents. 

Text-to-world  ï connections between books and information about the world around us. 

Example: This is about the people who had AIDS. Iôve seen many television shows about this disease. 

The boy in the story is Indian. I donôt know much about India. Maybe it is in Asia, very far away? 

How do we use the strategy? 
How do I activate prior knowledge? Here is a video clip where a teacher is modeling the ñactivating prior 

knowledgeò strategy for you. Look at what the teacher is doing and follow the same steps during your reading. 

You will need Quicktime installed in your computer to play this video. If you donôt have this program, follow this 

download link to download and install the software. Please get help from your parents or mentor if you have trouble. 

View Strategy Modeling Video 
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Module One 
Part III 

Guided Practice  

Now itôs your turn to do a practice with your parents or mentor. If you donôt have a person to help you practice, 

please contact your instructor and we can help you over the telephone. Download the two files. This first one is a 

reading paragraph. The second one is a checklist that you need to complete with your mentor. 

This is the news that you will read. If you have difficulty in locating the news, please download this plain text 

version. 

Pets Get Their Rights in Italy  
By Sharon Thompson 

National Geographic Kids Magazine 

September 15, 2004 

People in Reggio Emilia, a town in central Italy, must pamper their pets or pay a fine of up to 

500 euros (about U.S. $600) according to a new law.  

Dog owners are required to provide roomy doghouses, and owners of a single canary or parakeet 

must buy a second bird so their pets won't get lonely, according to the law.  

And you won't find pets sporting racing stripes in Reggio Emilia. Citizens there may no longer 

dye their pets' fur.  
This is the activity you will do with your parents or mentor. 

Activating Prior Knowledge 

Making Connections Activity 
Follow these steps with your parents or mentor.  

Before reading 

Step 1: Read the title and the first sentence 

Step 2: Tell your parents or mentor if the topic reminds you of your own story? 

Step 3: If you do, write down your thoughts 

Choose the connection type you make Your story 

(  )Text-to-text connections  

(  )Text-to-me connections 

(  )Text-to-the-world connections 

During reading 

Step 1: Begin to read the paragraph 

Step 2: Tell your parents or mentor if you connect the topic with your prior knowledge or experience? 

Step 3: If you do make connections, write down your thoughts 

Choose the connection type you make Sentence # Your story 

(  )Text-to-text connections   

(  )Text-to-me connections 

(  )Text-to-the-world connections 

After reading 

Step 1: Review your own story 

Step 2: Tell your parents if it is different from what you read from this paragraph? 

Discussion Posting 

Now letôs see what you get from this activity. Write down one of the stories that you get from this activity and post 

it in discussion area. Before posting your story, read the rubric to see if you have done this correct. 

Rubric for Discussion Posting 
Here is what I am looking for in you discussion posting. 

1=Inadequate     2=Average   3=Outstanding 

(Assignment needs to be redone) 

1 Show which type of connections you make in your paragraph. 1 2 3 

2 Indicate when you make the connection, before or during 

reading. 

1 2 3 

3 Point out which part of the paragraph reminds you of your own 1 2 3 
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story. 

4 Your story is described using at least three sentences. 1 2 3 

5 The spelling, punctuation, and grammar are accurate. 1 2 3 

6 The posting is under the right topic in discussion area. 1 2 3 

Module One 
Part IV 

Quiz 

You have succeeded in activating your prior knowledge. Letôs refresh our memory and see if you still remember 

why, when and how this strategy is used by taking a short quiz. You have two chances to take it. After each quiz, 

you will get your results in your email box. 

Take the quiz on ñActivating Prior Knowledgeò. 

Quiz I  
1. Connecting a story with our own experience and knowledge helps us have a better interest in reading 

certain books. 

a. True  b. False 

2. You can only activate prior knowledge before you read a book.    

a. True  b. False 

3. ñWhen I read a fable, I remember the times my mom used to read bedtime stories to help me sleep.ò Which 

type of connection is this? 

a. Text-to-text 

b. Text-to-me 

c. Text-to-world 

d. Text-to-knowledge 

4. ñThis is a story about a musician in Austria. I am interested in it, because I am practicing piano right now. I 

want to become a professional pianist in the future.ò Which type of connection is this? 

a. Text-to-text 

b. Text-to-me 

c. Text-to-the-world 

d. Text-to-knowledge 

5. We are going to the zoo. Can you name three animal names in a zoo? 

______________________________________________________ 

6. We are going to read a story of Olympic Games. What do you know about this topic? 

______________________________________________________ 

Reading Assignment 

You are now an expert in using ñActivating Prior Knowledgeò in reading! Letôs try to read a whole chapter of one 

book. While you are reading, be sure to apply the strategies you have learned and make connections between the text 

and your story. You will need a pen and a piece of paper to write down your thoughts. After finishing the reading 

you will write a three-paragraph paper for this class. Read the rubric and check if you have written the correct piece. 
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Rubric for Reading Assignment 
Here is what I am looking for in you writing for this reading assignment. 

1=Inadequate     2=Average   3=Outstanding 

(Assignment needs to be redone) 

1 Write 3 paragraphs for this assignment. 1 2 3 

2 In the 1st paragraph, show which type of connections you make 

in your reading. 

1 2 3 

3 In the 1st paragraph, show when you make the connection, 

before or during reading. 

1 2 3 

4 In the 2nd paragraph, point out which part of the story reminds 

you of your own story, the title or a particular paragraph. 

1 2 3 

5 In the 2nd paragraph, write one piece of your own experience or 

knowledge you think of in reading. 

1 2 3 

6 In the 3
rd
 paragraph, compare your own story with what you get 

from this book. 

1 2 3 

7 The spelling, punctuation, and grammar are accurate. 1 2 3 

Figure 1: An explicit description of the strategy and why and when it should be used. 
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Figure 2: Teacher and/or student modeling of how the strategy is used in action. 
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Figure 3: Guided practice using the strategy with gradual release of responsibility. 
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Figure 4: Collaborative use of the strategy in action. 
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Figure 5: Independent use / application of the strategy. 
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Interactive TV: An Effective Instructional Mode for Adult Learners  
 

Li -Ling Chen 

Carole Iris 

 California State University, Hayward 

 
 The inclusion of interactive television (iTV) programs for learning is an emerging genre in education.  

Literature has concluded that any aspect of learning requires some form of interaction or feedback to be most 

effective. As television (TV) evolves from being a passive to an active medium, it has the potential to engage 

learners and reach a mass audience on a scale much larger than traditional education and training.   

 The term digital TV refers to the distribution and transmission of audio and video digitally to its 

destination. Interactive digital TV (iTV) means that control moves away from the broadcaster and network and is 

placed directly in the hands of the potential consumer.  ITV programs are TV programs with new forms of engaging 

educational content enhanced with interactivity.  In this paper, iTV instruction refers to any learning utilizing iTV 

programs.  iTV learning is a type of learning that utilizes interactive TV or similar screen-based devices. Video-rich 

content is delivered via one or a number of different platforms. iTV is not learning with a personal computer as e-

learning is recognized today. 

 Adult learners are typically considered to be people older than the age required for compulsory school 

attendance.  The changing life course of adults is closely related to lifelong learning. Demographers conceptualize 

the life course as the regularized patterns of transitions and roles that individuals experience as they age. The life 

course norm has shifted from generally routine and predictable transitions (e.g., from student to worker, from spouse 

to parent) to one in which lives are more ñdisorderlyò and people hold a variety of roles (Lifelong Learning NCES 

Task Force, p. 59; Rindfuss, 1991).   

 The purpose of this paper is twofold: to identify why iTV is an effective instructional mode for adult 

learners and to promote the integration of iTV instruction into lifelong learning and adult education. The popularity 

of iTV in Europe and the potential of iTV in the United States is introduced first. The theoretical framework that 

supports the effects of iTV for learning is discussed. Identified later are the reasons why adults want to learn and the 

forces that influence adults to learn. The potential and benefits of iTV instruction for adult learners will also be 

addressed.  The challenges of such instruction are identified.  Finally, conclusions on the importance and potential of 

iTV instruction for future adult education are presented. 

 

Popularity of Interactive TV  
 Interactive TV has a strong foothold in the European TV market.  While in the past few years, US  (United 

States) audiences were just beginning to experience basic interactive TV services. Comparative figures for the end 

of 2001 showed that 37% of UK (United Kingdom) households had digital TV compared with a European average 

of 16.3%.  By 2003 the figure had increased to nearly 44% of British households (Pastore, 2002).  

 Interactive TV in the U.S. is set to grow 83 percent per year through 2005 compared to online growth that 

is predicted to grow only at nine percent during the same period. Interactive TV will be an accelerated growth 

market, reaching approximately 46 million homes by 2005. It is predicted that the U.S. will outpace Europe as a 

whole in interactive TV penetration by 2005 (Waiting Critical Mass, 2001). Jupiter Media Matrix forecasts that 72 

percent of digital cable households and 77 percent of digital satellite households will be interactive by 2007 

(Loizides, Gartenberg, & Peach, 2002). By 2008, TV households for digital TV and interactive TV markets for pay 

will grow to 69 million and 54 million, respectively (Loizides, Card, & Patel, 2003).  It is also predicted that by 

2005, 625 million people worldwide would use services offered by digital TV (Strategy Analytics Research, 2001).  

 

Theoretical Framework for Supporting iTV Instruction  
 The major theoretical framework to support the effects of iTV for instruction is the interactivity theory 

proposed by Vaughan (1998).  He proposed that interactivity empowers the end-user of the application by letting 

them control the content and flow of information.  Interactivity permits the user to navigate and explore the 

application at his or her own pace.  This is an important feature in a learning tool in which a learner can view and 

study at his or her own speed and skill level, thus controlling the pace of learning.   

 Research has shown that active learning occurs when a learner engages three cognitive processes: (1) 

selecting relevant words for verbal processing and relevant images for visual processing; (2) organizing words into a 

coherent verbal model and images into a coherent visual model; and (3) integrating corresponding components of 
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the verbal and visual models (Moreno & Mayer, 2000).  Moreno and Mayer stress that simply presenting verbal 

explanation of how a system works with an animation does not insure that learners will understand the explanation.  

Learners have to be able to cognitively engage in the learning process by choosing, organizing and integrating their 

learning materials. iTV instruction allows learners to select learning materials, to organize and to integrate the 

selected content. Based on this perspective, iTV is a perfect tool; it provides an active and meaningful way for 

learners to engage in his/her learning. 

 

Forces Influencing Adults to Learn 
 One of the main reasons adults seek learning experiences is to help them cope with specific life-changing 

events; transitions such as marriage, divorce, a new job, retirement, lose of a loved one or a move to a new location. 

As stress increases and accumulates with life-changing events the adultôs motivation to engage in learning 

experiences increases. Increasing or maintaining a sense of self-esteem and pleasure are strong motivators for adults 

to engage in learning experiences (Zemke, 1984).  Adults' readiness to learn is also directly linked to need--needs 

related to fulfilling their roles as workers, spouses, parents, etc.  

 According to Hiemstra (2003), there are three major forces that act in concert to generate this interest and 

need for adults to learn. The first of these can be described simply as the rapidity and constancy of change in the 

society. A second major force is the continuous march by many adults toward occupational obsolescence. Adults 

frequently must turn to learning activities in and out of the workplace just to maintain or regain competence. The 

third force that has helped create the interest in, and need for, lifelong learning deals with the change in lifestyles or 

value systems affecting so many people.  

 Friedrich (1993) emphasized the importance of self-directed learning in adults.  This self-directed type of 

learning appears to be related to life satisfaction and independence in adults. He also claimed that adults want to 

learn because ñhumans are unfinished beings; they are in the process of becoming. This unfinished character of 

humans along with the changing character of reality, requires that education be an ongoing activity. Therefore, 

people have not finished their education when they reach old age; rather it is a lifelong process.ò   

 

Potential of iTV Instruction for Adult Learners  
 Interactive TV holds promise for adult learners based on following three reasons: iTV instruction can 

motivate adult learners, iTV instruction promotes adult learnersô self-efficacy and iTV instruction offers an 

environment conducive for learning.  The specific discussion follows.  

 

iTV Instruction Can Motivate Adult Learners.  

 Few adult education textbook authors devote any attention to the role of motivation in learning or the 

developmental course of adult motivation (Smith & Gallagher, 2002).  Adults are more often internally motivated by 

the potential for feelings of worth, self-esteem, achievement, etc.  Pourchot (1999) has suggested that the 

development of a sense of generativity in middle adulthood is positively associated with increased intrinsic 

motivation. As adults develop, they are therefore likely to experience changes in how and where their motivation is 

directed. Adult educators should assist adults in appropriately channeling their motivation in order to accomplish 

their personal learning goals.  

 The best educational TV and films use imagery to captivate and stimulate the audience. Those skilled in 

this medium know how to tell a story, how to intrigue and convey ideas effectively. In contrast, developers of 

adaptive educational software have focused on individualizing the content and its presentation to motivate the user. 

Interactive TV programming can motivate adult learners because it requires the innovative merging of these two 

approaches (Luckin, et Al., 2003).  

 Recreating a semblance of a traditional teaching environment (classroom) for the interactive TV interface is 

but one possible initial scenario that may be used to build user familiarity with this new medium of instruction. 

Interactive TV offers possibilities for an innovative learning environment  

with the ability to overcome the physical and temporal limitations imposed by the traditional educational process. 

By its intrinsic nature, it enables the creation of a rich, dynamic and stimulating ñvirtual environmentò which 

constitutes a new learning context that directly influences perception, activation and memory and develops a new 

way of thinking (Garito, 2001). 

 

iTV Instruction Promotes Adult Learnersô Self-Efficacy.   
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 According to Bandura (1982), self-efficacy is a self judgment of oneôs ability to perform a task within a 

specific domain.  Self-efficacy influences the choices people make, the effort that is put forth and the level of 

persistence when confronted with obstacles.  How people behave can often be better predicted by the beliefs they 

hold about their own capabilities than by what they are actually capable of accomplishing, for these self-perceptions, 

which he calledéself-efficacy beliefs, help determine what individuals do with the knowledge and skills that they 

have (Pajares, 2002).   

 Research studies concluded that adult learnersô self-efficacy scales were correlated with media uses and 

exposure (Hofstetter, Zuniga, & Dozier, 2000).  Media self-efficacy exists in adult learners.  iTV instruction uses 

television as a tool for instruction that assists the promotion of adult learnersô self-efficacy. 

 
iTV Instruction Offers a Conducive Learning Environment. 

 Setting a climate that is conducive to learning is vital. There are at least two aspects of climate: physical 

environment and psychological atmosphere. The psychological climate is even more important than the physical 

climate according to Rossman (2000) who states, ñAdults must feel secure and safe within any learning situation. 

They must be treated with respect and dignity.  Learners must also feel supported.ò  Knowles (1989) wrote, "People 

learn better when they feel supported rather than judged or threatened."  

 Television is not a new technological tool for adult learners.  Interactive TV instruction based on the 

technology and concept of television provides adult learners a learning environment that is familiar, comfortable, 

and conducive to learning.  This type of instruction opens up the possibility of personalized, adaptive learning 

experiences for individual and group learners.  

 

Challenges of iTV Programming for Lifelong Learning 
 The major challenges involved in the integration of iTV instruction for lifelong learning are the availability 

of iTV programs and the unstable iTV policy.  There are very few appropriate iTV programs available for adult 

learners as iTV is presently an emerging technology for learning.  Therefore, there is a great need for the design and 

development of educational iTV programs. When designing an iTV program for adult learners, it is very important 

that the general characteristics of adult learners be considered.  Cave, LaMaster, & White (1998) outlined a list of 

adult learnersô general characteristics that presents important basic criteria to consider when designing or choosing 

appropriate educational programs for adult learners:  

1. Adults perceive themselves to be doers; and they prefer using previous learning to achieve success as 

workers, parents, and so on, and they have a broad, rich experience base to which to relate new learning. 

2. Adults depend upon themselves for material support and life management. They are largely self-directed, 

and they learn best when they perceive the outcomes of the learning process as valuable contributing to 

their own development, work success, etc. 

3. Adults are very different from each other. Adult learning groups are likely to be composed of persons of 

many different ages, backgrounds, education levels, etc. 

4. Adults, in addition to perceiving time itself differently than children do, are more  concerned about the 

effective use of time.  Although, for the most part, they learn more slowly than children, but they learn just 

as well. 

5. Adults are much more likely to reject or explain away new information that contradicts their beliefs. 

6. Adults' readiness to learn is more directly linked to need--needs related to fulfilling their roles as workers, 

spouses, parents, etc. and coping with life changes (divorce, death of a loved one, retirement, etc.). 

7. Adults are more concerned about the immediate applicability of learning. 

8. Adults have well-formed expectations, which, unfortunately, are sometimes negative because they are 

based upon unpleasant past formal learning experiences.  

 Coupled with individualized content presentation and conveying ideas effectively, interactive TV 

programming is presented with the challenge of providing for the traditional social nature of television watching. It 

is quite probable that interactive lifelong learning programming will be used by small groups of users as well as solo 

users. Furthermore a formidable question arises, how can interactive TV programming adapt to a group of viewers, 

in such a way that each individual benefits from the material? This is a very important consideration, as it is known 

that even amongst adults of the same age significant differences will occur with respect to interests, knowledge and 

learning capabilities (Masthoff, 2002). 

 Policy is a challenge as well as a factor that explains an important reason why US digital interactive TV 

currently lags behind Europe. The DVB (digital video broadcasting) project, an international consortium of 

broadcasters, manufacturers and regulatory agencies that began working in 1993 to establish a European standard 
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for digital transmissions has been highly influential. While the US standards committee got bogged down in political 

squabbles and technical issues, the DVB group developed a standard so technologically reliable that some US 

station owners have petitioned the FCC (Federal Communications Commission) to let them use it instead of the 

standard they agreed to (Rose, 2000).  To promote the use of iTV and to integrate iTV technology for adult learners, 

the FCC in the US needs to establish digital transmission standards that are agreed upon and accepted by the 

television industry and relevant institutions.   

 

Conclusion 
 Interactive TV instruction is an effective tool for providing adult learners new learning opportunities.  In 

our rapidly changing society, more and more adults need to keep learning in order to cope with specific life-

changing events or environments.  Interactive TV instruction holds significant promise for adult learners in three 

potential benefits: iTV instruction can motivate adult learners, iTV instruction promotes adult learnersô self-efficacy 

and iTV instruction offers a conducive learning environment.   

 Interactive TV instruction has tremendous potential to provide an optimal experience for the self-directed 

informal lifelong learner. Statistical information demonstrates that digital interactive TV is rapidly gaining a place in 

households worldwide, thus providing an excellent means of access to lifelong learning for many millions of adult 

learners who would otherwise be excluded from informal educational opportunity.   
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Introduction  
 The Internet was not invented for education at beginning (Pett Grabinger, 1995), but it has influenced 

educational systems considerably, especially by providing another way for distance learning.  This powerful 

communication function is superior to any other educational media.  Students can conduct their own self-directed 

learning without interacting with others in an online learning environment.  However, several scholars asserted that 

interaction would increase the learning quality in online learning.  People who advocate Constructivism also claim 

that knowledge is built through interaction with environment, including materials and people (Jonassen, Peck & 

Wilson, 1999).  Moreover, because of physical separation, it is more important to have social support due to the fact 

that we are human beings, and societal animals (Winn, 1997).  In recent years, the MIT Media Lab 

(http://persona.www.media.mit.edu/SMG) has been devoted to develop online tools which will facilitate online 

communication to eliminate the ñsociable spacesò (Karahalios & Donath, 2003).  Therefore, the current trend of 

studying online learning has developed into the study of online learning interaction (Hung & Chen, 2001; Hung & 

Nichani, 200; Tu & McIsaac, 2002; Conrad, 2002), switching from technical to social aspect. 

 Along with the development of the Internet, some virtual communities have grown up, too.  These virtual 

communities are groups where people share common interests (Rheingold, 2000) and discuss through computer-

mediated communication (CMC).  Some virtual communities survived and still operate well, while some of them 

disappeared.  What kind of characteristics do these survival communities have?  What contributes to their success?  

Online learning community is also one kind of virtual communities.  The purpose of this paper is to discover the 

feature of virtual communities and propose some suggestions from experiences of successful virtual communities to 

building learning communities.  The research questions are as follows: 

1. What characteristics do successful virtual communities have? 

2. How can we apply those experiences to enhancing online learning communities? 

 

Literature Review 
 To begin with the literature review, the features of virtual communities will be discussed.  Then examples 

of virtual communities will be examined.  Last, some literature about how to build an online learning community 

will be analyzed.   

 

Virtual commun ity  

 In the past, the definition of ñcommunityò often contains three elements:  the common interest of its 

members, linkage or interaction, and common location (Hillary, 1955).  However, a community constructed on the 

Net is not restricted by physical space anymore.  It is a community which is more librated from transportation and 

telecommunication (Wellman, 1979).  In a virtual community, people can even be liberated from their daily lives.  

But, can we say that once we log into the Net, we enter a virtual community?  A virtual community is a ñsocial 

aggregationò in which amount of people participate in discussion for sustained periods, thus constituting 

interpersonal networks (Rheingold, 2000).  Although a virtual community is not limited by physical boundary 

anymore, it still exists ñthe sense of placeò (Coate, 1997).  Only then, will the appearance of community be fostered.   

 In a virtual community, the communication pattern is based on text.  People there can communicate 

synchronously and asynchronously.  Synchrony means one can communicate with one or many people in real time, 

such as by using MSN messenger or ICQ.  On the other hand, in an asynchronous situation, like E-mail, there might 

be no simultaneous response.  Even so, people can still share information and it can be called ñ the compressibility 

of time and spaceò (Lin, 1996) in an asynchronous environment.  In addition, people can not express moods or 

emotions by only using text.  Some emotional expression symbols or graphs were created to help people express 

themselves.  Another feature of virtual community is that in an online environment, people are anonymous and there 

is no face-to-face contact with others.  In this situation, people can have more privacy and be encouraged to express 

themselves more freely.  However, it does not mean that they do not have any chance to meet with each other (Chen 

& Lai, 1996; Rheingold, 2000) and this kind of face-to-face meeting plays a great role in online interaction.  One 

http://persona.www.media.mit.edu/SMG
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member of the online group TaNet Elephant-fan Association (TEA), said, ñbefore meeting each other, what 

important is the Internet; after meeting each other, the Internet just becomes a tool for communication.  The meeting 

enhanced the online interpersonal relationship.ò  Furthermore, in the virtual community, people can find and provide 

social support and build their own social networks (Wellman, Salaff, Dimitrova, Garton, Gulia & Haythornthwaite, 

1996).  Generally speaking, exchanging information is the basic function in virtual communities.  Chatting is 

another.  They also build friendships and a sense of belongingness.  Sharing information and self- disclosure will 

help them build such interpersonal relationships.   

 

Examples of virtual communities 

 In order to understand how virtual communities work, three virtual communities will be examined.  The 

first one is TaNet Elephant-fan Association (TEA), a discussion group on NTUEE Maxwell Bulletin Board System 

(BBS) in Taiwan.  It is an online group built in 1995 by people who supported one of Taiwanôs professional baseball 

teams- Elephant Team.  The second one is The Whole Earth óLectronic Link (WELL), an online gathering place 

which started in 1985.  As The WELL website announces, ñthe heart of The WELLò is conferences 

(http://www.well.com.conf/conference.html).  The third one is Big Sky Telegraph (BST), which was organized as a 

telegraph conferencing group for teachersô online learning in rural Montana in 1988.  The basic function of these 

three communities is to provide social support and exchange information.  According to their function, they are also 

called virtual social communities.  As successful virtual communities, there are some similarities and differences 

between these three sites (see Table 1). 

 First, an obvious difference is that both The WELL and the BST were built in the 1980s, while the TEA 

was constructed in 1990s.  The reason for this is perhaps that the development of the Internet has been faster in the 

U.S. than in Taiwan.  The theme of each group is also different.  The topic of the TEA is about baseball, while The 

WELL has several discussion topics, such as parenting conference (Rheingold, 2000).  Meanwhile, for BST, was a 

group composed of teachers, discussing teaching and learning topics.  As to the interface the participants employed, 

BBS is the major interface used by the TEA members; WWW is the base for The WELL, while the telegraph 

technology is for the BST.  BBS is the simplest, cheapest, text- based infrastructure and it is a grassroots element of 

the Net subcultures (Rheingold, 2000).  As a versatile interface, WWW is not only text-based but also pictures and 

multimedia can be displayed.  Telegraph is also a text-based CMC tool, similar to BBS.  Fourth, as to the operation 

tools, both the TEA and the BST rely on the keyboard to input the commands, such as posting articles or turning to 

other articles.  In contrast, The WELL uses a mouse to ñpoint and clickò the commands.  Compared to the other two 

groups, in the TEA, people can check other membersô online status to see who is online, and they can send instant 

messages (throw water balls) to each other.  Checking online status can create an atmosphere as if ñwe were 

togetherò.  By sending instant messages, members online can talk to who they want to talk to personally and receive 

instant responses. 

 The other difference is the membership fee.  It was free for both the TEA and the BST members, but in The 

WELL, it requires a membership fee.  As for knowing who you are talking to, The WELL requires its members use 

their real names to communicate because they think using real names can make their conversations and relationships 

real, so does BST.  But for the TEA members, they are anonymous with their NetID acting as their personal identity. 

 Although they have many differences, there are still some similarities among these sites.  Both the TEA and 

The WELL provide member list and require members to disclose their basic personal information.  In addition, the 

TEA and The WELL provide nickname function, which can show membersô mood, thought or whatever they want 

to share with other members.  All three sites have hosts to manage groups.  In the TEA, one of the responsibilities of 

the host is to sort daily articles and collect important articles into digests so the members or visitors can review what 

other members discussed previously, and read some important game records.  Last, all of them provide opportunity 

for members to see each other in real life.  Despite one of the characteristics of the Net is anonymity, along with 

their community development, members of the TEA and The WELL developed face-to-face meetings.  It is not 

mandatory.  On the contrary, it is voluntary.  Members of the TEA and The WELL indicated that meeting each other 

in person is quite important to build their relationships.  For the BFT, it is not mentioned that their annual meeting is 

mandatory or voluntary, but the author Uncapher (2000) also pointed out that once the members of the BFT met 

each other, they could have deeper and more meaningful discussions.  

 The themes of these three groups are different, but they are based on common interests and set hosts to 

organize group activities.  Personal identity is shown on the screen (ex. nickname) and other membersô information 

can be read, too.  Some self-disclosure is necessary to let others know who you are and to exchange information.   

As a matter of fact, each group has developed their own patterns to run their group dynamics. 

http://www.well.com.conf/conference.html
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Table 1  Comparison between TEA, The WELL and BST 

 TEA The WELL BST 

built year 1995 1985 1988 

theme baseball parenting Teacher 

interface BBS WWW Telegraph 

operation tool keyboard keyboard, mouse Keyboard 

online status check yes unknown Unknown 

instant message yes unknown Unknown 

cost of membership free member fee Free 

personal information required and open required and open Unknown 

member lists yes yes Unknown 

anonymity Net ID real name real name 

nickname yes yes Unknown 

host yes yes Yes 

providing digests yes unknown Unknown 

face to face meeting yes yes Yes 

 

 In face-to-face meetings, people can see other membersô facial expression or body language.  Also, people 

can express their emotions online by using symbols or graphs.  For example, in MSN messenger system, emotional 

expressions are provided (see table 2).  With these symbols or graphs, people can see othersô expressions more 

concretely.  However, emotional expressions differ from interfaces.  On the BBS interface, it is convenient to 

conduct commands by keyboards, but people can just use simple symbols, instead of graphs.  It takes more time to 

create graphs on the BBS interface.  On the contrary, it is easier to do so by either symbols or graphs on the WWW 

interface.  WWW also allows voice or real time camera transmission.  Therefore, using WWW is more 

advantageous to communicate these expressions.     

    Table 2  Graphs and Symbols of emotional expressions 

Graph Symbol  Graph Symbol 

 Smile :-) or :)   Open-mouthed :-D or :d 

 Surprised :-O or :o   Tongue out :-P or :p 

Online learning community 

 Similar to the three examples described above, online learning community, is one kind of virtual 

community. However, it owns specific function of learning and education.  It is a virtual entity which combines 

learning and community together (Downes, 1999).  There, one can learn not only online courses but also how to 

interact with other participants.  In order to build an online learning community, Clark (1998) proposes three 

principles.  First, he emphasizes that a learning community is not built, but grown itself.  Clark indicates that a 

community will be strong if it is molded by its members to create its own environment.  Therefore, members should 

clearly communicate the purpose of the community, and make guidelines and regulations.  Once they can realize 

that they are as one part of the community and support each other, this community will  be sustained.  Second, strong 

leaders are needed.  Leaders are not only responsible for managing the community but also have to adopt the role of 

facilitators.  The third principle is that personal narrative is encouraged.  Clark asserts that personal narrative is ñthe 

sun that makes communities grow.ò  Exchanging experiences or opinions can make members feel closer and provide 

identity.  In addition, Downes (1999) also points out that for learning communities, creating a sense of commitment 

is important.  Once members can build their trust into this community, they will share their learning and personal 

experiences more.  As to the attributes of successful learning communities, Downes also makes several suggestions 

from course management, function of the facilitator, and the tasks of students.  For course management, he proposes 

that contents and communication should be integrated together and it is allowed to generate contents by some 

members.  Also, multiple resource access should be provided.  In terms of the function of the facilitator, the 

facilitator should share his enthusiasm with all members and become involved in discussions.  Moreover, this 

facilitator should link members and content together, as a moderator between them.  For students or members, they 

should build their trust in this community and establish relationships with others, thus increasing the quantity and 

quality of discussions. 
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 On the website ñprinciples of online designò (http://www.fgcu.edu/onlinedesign), some guidelines are 

stated from the perspective of instructional design.  For promoting an online learning community, it declares that the 

instructor should have social contacts with students in the instruction plan and creates an atmosphere for sharing as 

well as using some tools, such as e-mail or a discussion board to increase interaction.  It is also asserted that in 

online learning, students are required to participate in discussions and interact with others.  On the other hand, 

Differding (n.d.) in his online article ñpreparing students to join the online learning community,ò focuses on the 

conversation rather than course design.  In Differdingôs opinion, informal communication is allowed into 

conversation to build oneôs identity.  He suggests that jumping into the course content is not immediately necessary. 

Instead, some space for informal conversation is needed to ñwarm upò the atmosphere.  In addition, students are 

required to introduce themselves and share their interests to others.  Although the purpose of the learning 

community is ñlearningò, Differding suggests that social interaction is strongly encouraged and the instructor should 

design group projects to provide students with some opportunities to engage in one task in order to increase their 

peer interaction and common experiences. 

 In other aspects, some scholars assert that face-to-face meetings are important to online learning 

communities (Conrad, 2002; Palloff & Pratt, 2001; Edstrom, 2002).  They stress that meetings can motivate students 

and strengthen their social networks.  As to the impact of communication format on online social presence, Tu 

(2002) indicates that e-mail is the highest level of social presence, followed by real-time discussion and the third one 

is bulletin board in text-based CMC. 

 In sum, to facilitate social interaction in an online learning community, incentives are required to attract 

students to participate, which include the designed activities, face-to-face meetings, and the provision of appropriate 

online communication tools.  Once all members are encouraged and participate in the community activities 

enthusiastically, it is possible to build an online learning community. 

 

From virtual social community to learning community 
 As Delahoussaye remarks (2001, derived from Differding, n.d.), because of the separated space, online 

education is ñan isolating and lonely experience.ò  In traditional classrooms, body languages and the interaction 

atmosphere are important elements in facilitating learning.  Therefore, how to generate an active, interactive online 

environment is one of many challenges for online learning.  As a participant of the TEA, the author tries to propose 

the way to build an online learning community from the view of social interaction.  The following analysis is based 

on her online experiences, and other research results. 

 According to the group development and roles of both teachers and students, four factors are considered to 

build an online learning community.  They are: beginning, activities, communication form and environment.   

 

Beginning 

 Creation of the community is the most important stage.  If newcomers can feel comfortable, they have a 

willingness to share their ideas or experiences; thus, his learning community is formed in the right way.  In this 

initial stage, the following events will motivate group dynamics.  The teacher should act as a facilitator or talk with 

students as a peer.  Meanwhile, students will be required to share their personal information or experiences. 

(1) Posting personal information 

 For the teacher, before beginning the online course, he or she should decide what personal information will 

 be posted, such as gender, and e-mail address, and then asks everyone to post their required information.  It 

 is mandatory rather than voluntary.  The teacher also has to post his/her information, thus encouraging 

 students to do so. 

(2) Greetings and informal talk 

The teacher will greet students online first and talk about such us as weather, their interests or other informal 

topics, non-course issues first.  Informal talk is one tool to enable people to have a sense of ñweò, which 

makes people feel warm and therefore it increases self-disclosure during the conversation.  Even one word is 

allowed in these online chats.  These informal talks are also permitted when community members start to 

discuss the course. 

Activities 

There are several activities that enable interaction and familiarity with others. 

(1) Group identity 

http://www.fgcu.edu/onlinedesign
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In the TEA, there are some ways to form group identity.  One is playing games on providing nicknames.  In 

one period of time, the TEA members edited their nicknames into the same format, such as constellation + 

name + personality description.  When they went to the main member list of the NTUEE BBS, they found 

easily who was a member of the TEA easily and knew other membersô information by reading the 

nicknames.  Another identity creation method in the TEA is to create and produce uniforms which allows 

people to recognize other TEA members more easily when walking on the street.  For learning communities, 

the host can design such similar games or rituals to bring people together. 

(2) Making rules 

      Another element in creating a sense of group is making rules.  The teacher could propose some rules and post 

them online.  Then discuss these rules with students.  Let all members in this community decide on which 

rules to accept.  Making rules can provide members with specific references when there is any question about 

group dynamics.  With these adopted rules in place, people will know how to respect others and behave 

properly online. 

(3) Synchronous chatting 

      In the TEA, members like to chat at the same time on the discussion board.  It is a relay board where people 

post or reply the previous articles.  It is a ritual to create the atmosphere of ñwe were here and togetherò and 

members have an opportunity to be involved in this community.  In other words, it is a sense of participation.  

In the learning community, the host can select a specific time for group discussions, including both formal and 

informal talks. 

(4) Picture showing 

      It seems normal that human beings have the tendency to associate the face of someone with the person they 

have talked to.  In the TEA, the BBS interface does not allow people to show their pictures.  However, on the 

WWW, it is easy to show pictures.  Picture posting is an incentive, but it is not recommended to show pictures 

at the beginning.  Instead, it is better to do it after some discussions.  Teachers can show their pictures first.  

Then at the middle or early middle of the class, ask students to show their pictures as well so that other 

members can know who they are talking with. 

(5) Video conferencing 

 In addition to pictures, video conferencing is another way to make virtual life ñrealò.  However, this technique 

needs more supporting infrastructures.   

(6) Face-to-face meetings 

 Face-to-face meetings are the most distinct feature for these three virtual social communities.  Members in 

 these three communities enthusiastically approved of this function.  This event really helps in building the 

 sense of community.  If the members of the online courses are located regionally, the teacher or the host 

 should arrange the opportunity to meet together. 

(7) Group projects 

 Conducting group projects is a more academic way to gather people together.  The teacher should propose 

some collaborative projects in order to allow students to work together. 

Communication form 

 In a learning community, in addition to the discussion board, e-mail and listservs helps people to transmit 

messages.  If it is possible, the teacher or the host can provide an instant message function because people like to 

receive immediate responses rather than delayed ones.  Instant communication makes people more involved in the 

conversation.  If an instant message function is not affordable by the teacher, MSN messenger or Yahoo messenger 

systems are alternative choices. 

 

Environment  

 In addition to activity design and providing communication tools,  a well-designed environment also 

contributes to participantsô interaction.   

(1) Host 
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 The host is the soul of the community, like the president to the country.  The Host is responsible for managing 

the group dynamics, arranging the posting articles and digests.  Moreover, he or she would design some 

activities to inspire the whole community.  Usually, the teacher is supposed to be the host.  However, students 

can be the host too.  They can regularly rotate the host position.  Being the host can make students have a 

sense of responsibility to the community.  Also, by serving as a host, they have more opportunities to 

participate in community affairs. 

(2) Online status check 

 Being online is an isolated behavior because only you interact with the computer.  However, if you know who 

are also online with you, you will not feel alone anymore.  Thus, providing online status checking function 

facilitates the sense of ñweò.  Furthermore, in the online status check function, people can choose who they 

like to have an instant conversation with.   

(3) Providing the nickname function 

 As mentioned before, nicknames are one of the formats to enhance group dynamics.  Moreover, by using 

nicknames, people can express their mood or thinking without posting articles.  Another function of the 

nicknames is that when people read articles, they can know some personal characteristics of the author via 

nickname description. 

(4) Providing emotional graphs or symbols 

 Because people can not see each other online, emotional symbols and graphs help people expressing their 

feelings.  Sometimes, after long communication periods, people can even create their specific emotional 

expressions which only belong to their community.  In a learning community, if emotional graphs or symbols 

are provided, it is believed that participantsô interaction can be facilitated. 

 

Conclusion 
 Although an online learning community is a kind of virtual social community, it still has some distinct 

features.  First, it may be a problem to build an interactive environment due to the limitation of an academic period, 

say one quarter or semester.  The social interaction here is more condensed than in the TEA or The WELL.  

Therefore, it is questioned that whether the whole group developing process can be built during an academic period.  

Second, in a learning community, people have to accomplish assignments and be graded.  These may be the barriers 

of their discussion and idea sharing.  Third, how to lead social dialogues into academic dialogues may be a challenge 

for teachers.  Even so, it still has great possibility to build an online learning community.  The major reason is that 

users today are more familiar with online environments than ten years ago.  Before they (both teachers and students) 

go to online courses, most of them have had online experiences for several years.  With their digital literacy, they 

will get into situation more easily, thus providing more possibility to build an online learning community.  
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Introduction  
 The advent of Video-On-Demand (VOD) brought promises of rich video libraries, robust interactive 

lessons, and powerful tools for the curriculum developer. VOD has brought the excitement of a new media form, but 

with this excitement comes the confusion that accompanies any new field. This paper will discuss the nature of 

Videoon-Demand, and explore VODôs impact on education and curriculum development. We hope to clarify and 

accurately describe VOD and its marketplace to the educator.  

 Next we will show how VOD represents a robust and truly new medium for distance and interactive 

learning by starting with a review of Gagneôs nine steps of instruction and then transposing theses methodologies 

onto the VOD space.  Further, we will highlight elements of instructional design unique to VOD curriculum 

development and point out the power these elements pose. 

 We will continue by describing a generic VOD lesson plan, and then show the process by which a VOD 

lesson is programmed.  Finally, we will walk through a completed VOD lesson finishing with a description of the 

future of VOD and its place in the arena of education. 

 

Journey from Wasteland to Oasis 
 Americans devote more hours to watching television than to any other media - averaging 4 hours per 

person per day.  TV is usually the center of the home and is on in the average house at least 7 hours every day 

(Nielsen Media Research, 2000). Forty-Five percent of all parents report using television to occupy their child 

(Kaiser Family Foundation, 2003).  In the past 15 years Cable has transformed television from the nightmare of 

ñThe Vast Wastelandò, to a 500 channel universe where viewers are more informed about the world while being 

entertained and educated on a variety of subjects from history to business, and from political science to forensic 

science. 

 Without any formal effort Cable has become the primary source of learning for tens of millions of 

Americans and hundreds of millions of people around the globe.  Nearly 70 Million homes in the United States have 

Cable TV, and over 95% of the digital cable households will have access to VOD programming by 2008 (Paul 

Kagan & Associates. 2004). Information and education channels are the worldôs most watched cable channels:  

Discovery Channel is ranked #1 in cable networks with a subscriber rate of over 88 million, and nine of the top 

twenty cable networks are educational or informational (Kagan Research LLC, 2004).  

 Unlike broadcast or satellite television, Cable TV has ñtwo-wayò functionality built-in, and thus can 

become a truly personalized medium.  The Telecommunications Act of 1996 allowed cable operators to invest vast 

sums of money into cable upgrades and technology systems, thereby expanding the frontiers of cable technology and 

allowing for intriguing new services.   Since 1996, the cable industry has invested more than $85 billion to rebuild 

and upgrade its facilities, including $10.6 billion in 2003 alone (Witness testimony at the US government 

Subcommittee on Telecommunications and the Internet; Kevin Leddy, Sr. VP, Strategy and Development Time 

Warner Cable, May 19, 2004).  These new cable technologies, particularly VOD, are giving instructors new tools for 

more effective instruction and new ways of reaching those who want to learn. 

 

What is VOD? 
 Defining ñVideo-on-Demandò is often in the eye of the beholder.  Experts and laymen often refer to VOD 

in a myriad of terms from ñmovies any time you wantò to ñstreaming mediaò.   Sometimes VOD is merely defined 

as ñthe ability to pause and rewind TV shows without the need for VCR.ò   These definitions are only partially 

accurate, and more often are misleading.    For the purposes of this paper, we will define VOD by three elements: 
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1. Digital media.  

 Video must be prepared (encoded) into a digital format ï e.g. MPEG-1, 2, and Windows Media.  Digital 

video can be manipulated in such a way as to provide meaning and context.   Since digital video is a medium 

prepared in discrete chunks, as opposed to analog media, digital video is easily recognized and processed by 

software. 

 

2. Delivered over Broadband (Cable) Television 

 Cable-VOD is delivered without any delay and thus is not ñstreaming mediaò.  Streaming media typically 

has a series of ñbufferingò delays in delivery, usually there to overcome memory limitations in personal computers. 

 Second, VOD is viewed on a television set, and delivered via ñset-top boxò.   The television viewing 

experience is essential not only for video quality, but because of the mindset and behavior of the viewer/learner 

when sitting in front of a television versus a personal computer or any other learning experience, including with a 

live instructor. 

 Third, all media (video, audio, and graphics) originates remotely but are delivered in such a way the viewer 

is unaware as of their location of origin.  They see it immediately or ñon demandò (hence the term Videoïon-

Demand). 

 

3. Incorporates software intelligence 

 Incoming media must have additional software added in the TV ñset-top boxò that helps the learner interact 

with the media.  As a result the media changes and adapts depending on the viewerôs response or behavior. 

 

Misconceptions and Differences 
 When discussing VOD it should be noted that there are a number of misconceptions preventing many 

designers from accepting VOD as a valid educational tool.   

 

1. Education on cable via VOD is not the same as ñdistance learningò.   

 Receiving VOD does not necessarily require that there be ñsomeone awake at the other endò to receive the 

information. Video-on-Demand can either be a passive experience, a background experience or a shared group 

experience with ñno one at the wheelò. 

 

2. A keyboard is not essential for the initial educational experience.  

 Vast interactivity can be achieved using a conventional remote control, and frequently encourages more 

interaction due to the fact that the remote control is a simple device, requiring minimal dexterity. 

 

3. VOD programs are not presented the same for all viewers.  

 Software intelligence that chooses and manipulates video can be combined with the cable operatorôs ability 

to store and recall user data, to create truly customizable programs tailored to the skill level and interest of the 

viewer. 

 

New Technologies Make VOD A Powerful Force for Education 
 While VOD learning has facets in common with other media/multimedia learning systems such as 

DVD/CD-R, and Personal Computers, the following features, when combined with software intelligence, transform 

Cable-TV VOD into a unique and powerful new medium for learning and for teaching: 

 

1. VOD has true interactivity 

 The ability for the learner to use their remote control in order to respond, real time, to questions posed by 

ñthe mediaò (an instructor depicted in the video, ñtalkingò to the student, or simply a graphic ñTrue/Falseò menu).    

 

2. VOD has Branching 

 Branching is the ability to ñjumpò to different segments of the video ï driven by viewer control, or behind 

the scenes, without the viewer being aware of the change in flow.   

 

3. VOD has Intelligence 

 Based on viewer/learner responses, and based on the curriculum developerôs (instructorôs) design, the 

software can change what kind of video, graphics, audio or other information the viewer sees.  In other words ï the 
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software can learn about the learner ï and present educational media that can guide the learner, become 

personalized, adapt and challenge the learner to become a highly effective educational experience. 

 

4. VOD Capitalizes upon TV Viewing Behavior 

 People behave differently when in front of a television, and their expectations are different than almost any 

other medium.   TV is a ñpersistentò and active medium:  When TV is on it is always delivering content and 

changing every minute (as compared to a static computer screen).   TV viewing behavior is much more dynamic 

than most realize. First, viewers are used to dividing their attention between different channels, often keeping track 

of several stories simultaneously.  Second, though TV was originally a one-way, lean-back, storytelling medium it is 

now anything but a passive experience. Viewers anticipate shows and events, modify their behavior and lifestyle 

around scheduled airtimes of their favorite shows, patiently await the next episode, willing to be interrupted, and 

will dutifully return to the TV after the commercial break.  They become passionate about the content and 

characters, and even more passionate about which channels and information they watch and trust.   

 These behaviors, combined with VOD and software intelligence, create a unique new environment for 

learning and teaching. This VOD learning environment enables educators to: 

 Create lessons available to broad audiences but automatically personalized and customized to each learner. 

 Combine many different kinds of media video, audio, graphics, along with other modalities (kinetics ï by using 

the remote control) to impact the learner in a highly personal and effective manner. 

 Combine pre-defined course media, with personalized responses and pace. 

 Combine pre-defined course media, with timely, real-time information (e.g.:  VOD-Instructor to Student:  ñUse 

your remote control to identify 5 members of the Presidentôs cabinet on any of the news channels tonightò). 

 Reinforce in a variety of new and effective ways (e.g. for someone learning French, the lesson can, during a 

movie occasionally pop-up the French translation for a familiar line in the movie). 

 Allow the student to take control and guide the educational journey on a path that suits her or his interest. 
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A framework f or VOD as a teaching tool: 
 The work of Robert Gagne is particularly relevant to VOD instruction.  In 1970, Gagne outlined 9 steps in 

the instructional process that applies well in todayôs new media, interactive age.  Gagne stated that there are nine 

events that should occur to stimulate effective learning (Gagne, Robert M, 1970, The Conditions of Learning 2nd 

ed., New York; Holt, Rinehart and Winston.).  

 
 

 

1. Gain attention:  Present a problem or a new situation. Use an "interest device" that grabs the learner's attention.  

 

2. Inform learner of Objective:   This allows the learner to organize her thoughts and around what she is about to 

see, hear, and/or do.  

 

3. Stimulate recall of prior knowledge. This allows the learner to build on her previous knowledge or skills.  

 

4. Present the material. Impart the information in manageable portions in order to avoid memory overload. Blend the 

information to aid in information recall.  

 

5. Provide guidance for learning. This is not the presentation of content, but the instructions on how to learn. Usually 

this is more straight-forward than the actual subject matter or content.  

 

6. Elicit performance. Practice by letting the learner do something with the newly acquired behavior, skills, or 

knowledge.  

 

7. Provide feedback. Show correctness of the learner's response, analyze learner's behavior. This can be a test, quiz, 

or verbal comments. The feedback needs to be specific, not, "you are doing a good job."  Tell her "why" she is doing 

a good job or provide specific guidance.  

 

8. Assess performance. Test to determine if the lesson has been learned. Can also give general progress information 

 

9. Enhance retention and transfer. Inform the learner about similar problem situations, provide additional practice, 

put the learner in a transfer situation, and review the lesson. 

 

 

Gain 

Attention 

Inform 

Learner of 

Objective 

Stimulate  

Recall of Prior 

Information  

Present 

Information  

Provide 

Guidance 

Elicit 

Performance 

Provide 

Feedback 

Assess 

Performance 

Enhance 

Retention 

& Transfer  

Hey You !! 

 
Yesterday we 

learned how to ... 

 

This is a guide 

for performing ... 

 

You need to  ... 

 
We will now do it 

on the job é 

Today, we are 

going to ,,, 

 

This is a 

demonstration 

 

Now you try 

it é 

 

We will now have a 

performance test  é 

 

Fig. 1 Robert Gagneôs Nine Steps of Instruction 
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Instructional concepts specific to VOD 

 

How and where do VOD techniques fit into 

instructional methodolgies?   On an abstracted 

level, VOD instruction is straight-forward, and 

consists of 3 elements: Impart-Interact-Adjust. 

   

1. Impart: Media is delivered to the learner in 

context (at the right time and place). 

2. Interact: Learner input is solicited via 

questions, menus and other methods. 

3. Adjust: Software intelligence decides how 

best to proceed with the lesson based on 

what it observes about the learner and based 

on the way the instructor wants to proceed. 

 

It is important to note that VOD, along with related control software, is essentially independent of the subject matter 

or content of the media.  Instructional video is displayed to the viewer and manipulated by VOD, but for the 

purposes of this discussion VOD does not create the video or graphical instructional materials. 

 

Guided vs Self-Paced 

 

Depending on the ñscriptò, the learner can be guided through the lesson in a manner pre-determined by the 

instructor, or the learner can take control and embark on a completely ñself pacedò lesson.  Between these two 

extremes, there is a powerful mode where the pace, level and subject matter of the guided instruction changes 

depending on what the instructor learns from the student.  Based on feedback from the learner (number of incorrect 

answers, slow responses, frequent repetition of information), the order, pace, and content of the lesson can change in 

order to better teach the student. 

 

Teach and Assess 

 

The simple ñimpart-interact-adjustò model can be used as part of a broader abstraction to elicit two major 

instructional mechanisms:  Teach and Assess. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Instructional Media TEACH  

Self Paced 

Media (lessons) are in a specific order 

& pace, as dictated by the instructor 

Learner guides the pace and order of the 

instructional media 

ASSESS 

Guided 

Planned Tests 

& Quizzes, 
Timed side-

bars 
 
Pop Quizzes, 

Surprise 
Reviews 
 

1. IMPART 

(Play Media) 

2. INTERACT 

(Accept Input) 

3. ADJUST 

(Make Decisions) 

Deliver in context 

Change media  
order & substance 

based on input & decisions 

Encourage input  

via questions, challenges & 

other methods 

Fig. 2 Basic VOD Instructional Unit 

 

Fig. 3 Guided Vs. Self-Paced Instruction 
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Table 1 ï Teach & Assess 

 

 

Anatomy of a VOD Lesson 
 

Each basic ñimpart-interact-adjustò VOD element can be used and re-used to create meaningful instructional 

modules that can be combined ï either during curriculum development-time, or real-time ï to create a robust 

framework for instruction. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 and accompanying Table 2 detail various VOD learning modules (each constructed of a portion of the 

simple ñimpart-interact-adjustò module).  These modules parallel the instructional elements outlined by Gagneôs 

Nine Steps.  Together they form an almost comprehensive framework for instructing and learning using VOD. 

TEACH ASSESS 

 

Imparting of pure instructional media (information, 

lessons, examples etc). 

 

Determining the learnerôs progress through various 

challenges (tests) and other methods of determining 

how well they met the learning objectives. 

Guided 

 
Self-Paced Guided Self-Paced 
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quizzes and other 
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ñAdjustedò 
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learner, the pace, flow, content and context 

of the information changes and adjusts to 

the level of the learner. 

ñAdjustedò 

Based on interaction and feedback from 

the learner, questions or challenges are 

changed dynamically in a way that 

focuses on the learnerôs objectives, or 

weak points. 
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Fig. 4 Anatomy of A VOD Lesson 
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Table 2 VOD Techniques vs. Gagneôs Nine Steps of Instruction 

 

VOD  Module VOD Behavior Gagne Step 

Preview, Arousal, 

Relevance 

Shows segments of the entire lesson up-front to inform and 

heighten interest. 
1 Gain attention 

Objectives, Goal 

Setting 

Spells out the learning objectives via on-screen graphics ï allows 

for direct and immediate investigation of the subjects. 
2. Inform learner of 

objectives 

Review Automatically present summary of prior segments.  Remembers the 

learnerôs level and reviews to the point of the last learning session.  
3. Stimulate recall of 

prior info  

Instructional  Straight-forward playing of instructional video, with timed, in-

context, graphics and text information. 
4. Present the info 

Sidebars, Examples In-context guidance (video, text), based on detection of learner 

level of proficiency. 
5. Provide guidance 

for l earning 

Quiz, Challenges, 

Exercises 

Pop-quizzes, questions and other on-screen mechanisms that 

challenge the learner to respond with answers. 
6. Elicit performance 

Feedback Frequent on-screen information as to how quickly the learner is 

progressing, or how accurate learning is thus far (based on 

quizzes). 

7. Provide feedback 

Test, Assessment Presents the learner with a series of questions in a variety of media 

and formats, in order to gauge how much of the lesson was learned.  

Assesses level based on score, response time and other metrics. 

8. Assess performance 

Reinforcement 

 

Media imparted with simple or sophisticated rules to provide 

variety, randomness, and context - via demonstrations, 

motivational segments and ñlinkedò segments. 

9. Enhance retention 

& transfer  

 

 

VOD Implementation of Learner-Centered Instruction 
 

 Next, we move from concept to design, then to implementation:  How do we design lessons using VOD 

modules, and how are these modules actually implemented?  First, we need a system where we can ñfeed inò media, 

and process instruction-oriented commands that transform the media into a lesson.   This system must deliver the 

media seamlessly to the learner, accept input (interaction, responses) and then change the mix and flow of the media 

accordingly.  The curriculum developer must have a simple framework for specifying what information will be 

imparted to the learner, and how the lesson will change based on the learnerôs interaction. 

 

 
 

Software technology by Chaos Media Networks is designed to allow the curriculum developer to specify the VOD 

learning modules, the related media and decision-making rules.  These rules are executed ñreal-timeò and the 

learning media experience is created as per the designerôs intentions while the learner/viewer is watching TV. 

 

Designer specifies how 
each segment of media 

is used, real-time, in 

the instructional 

process 

Guided Instruction 
Quizzes, tests, challenges 

Objectives, Reviews, etc 

Interaction points 

Evaluation Criteria 

Fig. 5 Real-Time Delivery of VOD Instructional Media 
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responses direct the software to 

make decisions, and to change the 

flow of the lesson, adjust the pace 
and content of the instructional 

media shown to the learner 

Software ñengineò in Cable 
Set-top box ï processes 

instructions, manipulates 

media and detects input from 

the viewer/learner 
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Preparation Steps for VOD Curriculum Design  
 

Educational VOD still relies on solid planning and curriculum design practices.  Planning and preparation are as 

powerful as the new delivery mechanism enabled by VOD.  Below are the planning steps: 

 

1. Identify the instructional content.   Gather video, audio or graphics to be used for the raw instructional assets. 

2. Determine the flow of media.   Decide the general order in which media assets should appear in the lesson. 

3. Determine points of participation, interaction or control: Where learners can deviate from the planned lesson flow. 

4. Determine the challenges:  Quizzes, tests etc. 

5. Determine proficiency / difficulty levels: Decide which media is appropriate for different competency levels. 

6. Decide assessment levels:  i.e. decide how to assess the level of learning (scores, speed, etc.) 

7. Identify and provide various areas of feedback, reinforcement, motivation, demonstration - in the  form of in-

context sidebars, games, challenges and other techniques. 

 

 

Authoring for Real -Time Use 
 

Intelligence provided by the Chaos VOD software engine allows the curriculum developer to list out the VOD 

teaching modules outlined earlier (Figure 4, Table 2).   These commands are listed in tabular form, in a spreadsheet, 

purely for the convenience of the designer.    

 

Table 3 ï VOD Scripting Commands 

 

Scripting Module 

Command 

What happens 

Instruct  Plays media* in a specific predetermined order without interruption. 

Guided Same as ñinstructò but allows the learner to control the speed of the instruction and 

jump around to specific segments via a menu designed to guide them back to the 

proper segments. 

Objectives A graphical display of the goals of the particular section, which can be adjusted based 

on the progress of the learner. 

Explore Allows the learner to take control of a particular section and view the media without 

interruption or guidance from the system. 

Quiz, Pop-Quiz Within a particular guided/instruct segment, a random, in-context quiz is made to 

appear ï challenging and assessing the learnerôs progress.  Quizzes take on a variety of 

modes from simple multiple choice, to more complex game-like challenges. 

Test Specifies a series of questions at the end of a section in order assess a score. 

Adjust  Allows any subsequent media and assessments to change based on responses from the 

learner (score, speed, completion of sections). 

Other Several other commands:  Reinforce, motivate, remind, review, demo, sidebar, think 

(ñthink about itò), assignment are all different methods of imparting instructional 

media in-context, and in a variety of different visual delivery modes in order to make 

learning more effective. 

Status, Progress Allows the designer to query and/or display the learnerôs status (completed segments, 

correct answers, speed, duration). 

* Media = Any combination of video, audio, graphics or text. 
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A Sample Instructional VOD Design and Session 
 

For purposes of demonstration, we used a video from the Agency for Instructional Technology: ñInside Our Body:  

From Ear to Hearò (AIT, 1998).   In this sample demonstration we use the following script é 

 

1. PREVIEW the lesson, and start from where the learner left-off last. 

2. OBJECTIVES ï List objectives for the current segment. 

3. GUIDED ï Present the lesson, but allow the learner to explore at their own pace. 

4. POP-QUIZ ï at a specific time display a surprise-question to assess the learnerôs understanding. 

5. SIDEBAR, THINK, DEMONSTRATE ï show extra information and give opportunities for the learner to explore 

deeper or in more unusual directions before resuming the lesson. 

6. GUIDED ï Continue lesson, with more quizzes and sidebars. 

7. ASSESS ï determine progress by comparing pace and scores on quizzes. 

8. ADJUST ï Revisit specific sections in more depth, or accelerate pace based on assessments. 

9. TEST ï Formally assess the learnerôs understanding with a series of questions. 

10. FEEDBACK ï Display and explain results, review and give recommendations for future learning sessions. 

 

Ear to Hear VOD Script (segment) 

POP QUIZZES 

(keep score) 

What is the 

lowest decibel é

What is the 

lowest decibel é

1.  20 Hz1.  20 Hz
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4.  20,000 Hz4.  20,000 Hz

00:04:00:00 00:01:30:00 00:11:00:00 

GUIDED 
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00:00:30:00 
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4.  20,000 Hz4.  20,000 Hz

What is the 
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lowest decibel é

1.  20 Hz1.  20 Hz

2.  200 Hz2.  200 Hz

3.  2,000 Hz3.  2,000 Hz

4.  20,000 Hz4.  20,000 Hz

Did you know that the ear has over 3 million moving parts?

SIDEBAR 

GUIDED 

00:015:30:00 assess pace 

& timing 

   Reinforce, adjust depth What is the 

lowest decibel é

What is the 

lowest decibel é

1.  20 Hz1.  20 Hz

2.  200 Hz2.  200 Hz

3.  2,000 Hz3.  2,000 Hz

4.  20,000 Hz4.  20,000 Hz

What is the 

lowest 

decibel é

What is the 

lowest 

decibel é

Choose the right thingChoose the right thing
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decibel é

What is the 
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Choose the right thingChoose the right thing
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FEEDBACK 

ADJUST 
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Fig. 6 Ear to Hear VOD Demo Flow 

PREVIEW 

OBJECTIVES

Section 1

The Basics

Sounds

Our Senses

OBJECTIVES 

More DEMO,  

EXAMPLES LINKAGE 

 
B+ 

Next time, do 

this and this 

B+ 

Next time, do 

this and this 



 

 135 

 

 

Summary of VOD Demo Experience 

 Figure 6 illustrates (in an abridged format) how this session flows.   Note that interactive VOD sessions are 

not ñtop-downò nor typically have a beginning, middle, and end.  While instructor (designer) has loaded the 

knowledge and decided some of the flow and rules, it is the learner that is in charge, with the program/lesson 

reacting and adapting.    If the learner is going slowly, the lesson spends more time in problem areas.   If the learner 

answers questions correctly, the lesson picks up pace.  If the learner simply wants to indulge their curiosity and 

explore ï they can spend time on that too.  And if the learner has a specific objective, perhaps only this one time, 

they can specifically direct the lesson to focus on this objective. 

 The technology is designed so that the scripting commands are abstract and modular, so the designer can 

focus on the flow and the media, as opposed to technology.  The scripting technology/framework is designed so that 

the modules ñreuseò themselves, and also displays media in a variety of random formats in order to always give the 

learner a fresh and engaging experience. 

 

Conclusions / Recommendations 
 Video-on-Demand over Cable is a new and powerful medium for teaching and learning.  It combines non-

linear video and software intelligence with the unique viewing behaviors of television.  Interactive Video-on-

Demand spawns many new design concepts that dovetail very easily with common instructional techniques.   Using 

special software that enables both the design and delivery of interactive VOD instruction, curriculum developers can 

now produce lessons and courseware that can reach broad audiences, while having each lesson be a highly 

personalized learning experience for the student. 

 The basic functional modules of VOD are simple:  Impart-Interact-Adjust.  When combined with a 

repository of raw instruction media, the combinations are endless.   When designing for VOD instruction, the rules 

and flow of the lesson are as important as the actual instructional media.   Video, audio, and graphic assets can be re-

used and re-purposed to create seemingly original instructional products.  These new instructional products adapt 

and personalize themselves real-time so they appear differently to each learner.  

 While curriculum developers might not need to know deep technology in order to script new VOD learning 

products they will need to think differently.  Certainly the conceptual design process needs to focus on the ónon-

linearô, but also on using existing assets, and targeting many different types and levels of viewers, and adapting.  It 

means designing in a óbehaviorô and intelligence into the learning product that will know how to respond and adapt 

to different learners and different situations. 

 Within the next 3 years Video-on-Demand will be available in almost every cable TV household.  

Curriculum developers now have the opportunity, means and methods to tap into a $150 Billion home educational 

media market so far not possible over television.   Also within the next 3 years, Cable television systems will allow 

additional functionality such as voice recognition, social networking, and two-way video ï giving curriculum 

developers almost unlimited possibilities to reach and teach students.    

 After nearly 10 years and over $80 billion dollars in digital cable infrastructure development, the ógolden-

spikeô has finally been driven.  The opportunity and possibilities have increased by several orders of magnitude 

almost overnight.  Video-on-Demand over cable television is about to give curriculum development a new 

renaissance, and the time to start learning the VOD-specific concepts and techniques is right now. 
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Technology Grants and Rural Schools: The Power to Transform 
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Tim Frey 

Rebecca Hinshaw 
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Indiana University 
 

 The requirements of No Child Left Behind Act of 2001 (NCLB) has presented challenges for schools and 

districts across the United States such as a new need to focus on test scores and student achievement. While all 

states, districts, and schools face challenges that require them to adjust the structure and delivery of instruction in 

their schools, the small population and geographic isolation of rural schools can make change even more challenging 

(Reeves, 2003). Some have suggested that one way some rural schools may be able to overcome these challenges is 

through an increase in the level of technology integration in their school (Collins & Dewees, 2001). Schools struggle 

not only to implement and integrate technology into their curriculum, but also struggle to find the funds that they 

can allocate to the purchase and maintenance of technologically-enhanced instructional strategies. Fortunately, the 

high cost of technology and the potential educational impact of technological resources have led to the awarding of 

federal and state grants to facilitate the implementation of educational technology in schools (Herr & Brooks, 2003). 

This study examines one schoolôs attempt to use grant money to purchase and integrate specific instructional 

technology into their school in order to increase student achievement.   

 

Rural Schools 
 Schools in rural areas or small towns make up nearly 42 percent of all schools in the United States and 

represent 30 percent of students in the country (U.S. Department of Education, 2002). A rural school is defined as a 

school in a community whose population is less than 25,000 people (Mathis, 2003).  These schools face many 

challenges due to their unique characteristics including: geographic isolation, declining enrollment, small 

population, limited funding, and lack of access to services (Reeves, 2003). Further compounding the challenge is the 

frequent use of funding formulas that allocate funds to districts on a per-pupil basis. These formulas are often used 

by federal and state agencies to distribute money to schools and puts rural schools at a disadvantage as they attempt 

to supplement their budgets (Hadderman, 1999). The availability of funding for rural schools often impacts their 

ability to access programs, services, and training opportunities, and plays a role in their inability to build capacity to 

comply with the standards set forth in the NCLB Act (Reeves, 2003).  

 

Technology and Teacher Attitude  
 Teacher attitudes toward technology influence the level of technology integration in schools. According to 

the National Center for Educational Statistics (NCES), less than 20% of teachers reported feeling very well prepared 

to use technology in their classroom instruction (USDE, 2002). Training teachers to integrate technology is another 

way rural schools can invest educational technology. Once rural schools have successfully recruited ñhighly 

qualifiedò teachers and provided them with technology, schools must provide ongoing training in technology as well 

as administrative support in order to facilitate successful implementation of technology-facilitated instruction 

(Wang, Johnson, & Pisapia, 1994). Heath et al. suggest two factors that influence teacher attitude change toward 

technology integration are (1) having a willingness to change, and (2) the control structure of the school 

environment. Allowing teachers to see the potential benefits of technology for themselves and their students may 

help facilitate an attitude of willingness to change. Additionally, maintaining a power structure in the school that 

allows teachers the freedom to move from one stage of technology integration to the next in a supportive and non-

dictatorial manner allows teachers to feel empowered to introduce technology into their instruction. Heath et al. 

(2000) also found that professional development and training in technology enabled many teachers to integrate 

technology effectively. Providing opportunities for exposure and development of positive teacher attitudes toward 

technology, is the beginning of the change process as schools try to move toward technologically integrated 

instruction. 

 The nature of rural schooling, teacher attitudes toward technology, and the utility of technology to impact 

teachersô instruction, are all factors that must be considered as schools look to provide an education for students that 

optimizes learning opportunities and provides cost-effective instruction. The potential impact of technology to 
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influence student achievement and school performance in this ñage of accountabilityò for schools, raises questions 

about the actual outcomes and processes related to a grant-supported infusion of technology.  

 

Research Questions 
In order to better understand how technology could change attitudes and practices at a rural middle school, 

we focused on two research questions:  (1) How does a grant-related influx of technology in a rural school affect 

teacher and administrator attitudes toward technology use/integration? (2) How does a grant-related influx of 

technology in a rural school affect the integration of technology in teacher planning and delivery of instruction?  

 

Setting 
Context 

 Ed Tech Competitive Grant Program. This grant program is funded by the Federal Government through 

NCLB but administered through state departments of education. School corporations are eligible for grants of up to 

$300,000. A grant application is required to have clear goals and objectives related to the school improvement focus 

of the district.  In this particular state, 19 schools were funded in 2003-2004 academic year. Schools had to meet one 

or more of the following criteria to qualify for the Ed Tech Competitive Program grant: either it is one of the school 

corporations (a) among the highest poverty districts in the state, or it is a district (b) identified as in need of 

improvement according to the state based on state standardized test scores (Office of Learning Resources, 2004). 

This study focuses on only one school district that received the grant. While it may have similarities to other schools 

that qualified for the funding, each district is its own unique case. 

  

Community School District 

  Community School District is comprised of four elementary schools, one middle school and one high 

school and has a total district enrollment of approximately 3,065 in a county with a population of 17,281. This 

qualifies it as a rural school as defined by Mathis (2003). The district has 3 elementary schools, one middle school 

and one high school.  The focus of this case study is the middle school environment, because this is where the 

technology grant was targeted.  

 

Implementation 

The stated goals of the district in the approved grant application were:  

o The percentage of 7th and 8
th
 graders passing the 2004 ISTEP+ English/Language Arts test will 

increase by 10 points over the 2003 percentage. 

o Teachers will employ three new teaching strategies during the 2003-2004 school year. 

o Average student performance on the reading portion of the Standards-Based Adaptive Measure Test 

will increase by at least one grade-level equivalent.      

    (Technology Coordinator, 2003) 

 The schoolôs efforts to meet these goals included the purchase of fifteen laptop computers for teacher-use 

in planning the integration of technology into their curriculum. Another thirty laptops were included for student 

classroom use. Teachers were chosen for participation based on their ability to attend a summer workshop, and 

represented both core (language arts, math, science) and other content areas.  

Three software programs were used to support district goals.  InspirationÊ was used to allow the graphic 

organization of student-generated ideas for writing assignments (Inspiration Software, 2004).  Additionally, once a 

quarter, teachers used Socratic SeminarÊ with the expectation that student writing skills would improve across the 

curriculum as measured by a rubric-scored periodic writing prompt (Technology Coordinator, 2003).  And finally, 

an Integrated Learning System, PLATOÊ, was used to promote reading across the curriculum.  Each program was 

chosen based on quantitative research studies, meeting the needs of the grant, and the NCLB Act for scientifically 

based research (Brush, 2002; The Institute for the Advancement of Research in Education (IARE) at AEL, 2003).  

Professional development, including a summer workshop and monthly professional development workshops, 

assisted the district in reaching their goals. The training included workshops regarding the use of the laptops for 

teacher planning, the use of PLATOÊ, Socratic Seminar, and InspirationÊ software with students, and developing 

technology rich lessons. 

 

Participants 
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The participants in the study were a convenience sample of teachers from the faculty of a rural Midwestern middle 

school. Interviews began with administrators who were gatekeepers to other participants. A snowball sampling 

method was used by which the initial participants recommended other teachers to interview. fifteen interviews were 

conducted using this method. 

 Each participant was a volunteer who had in some manner interacted with the grant technology and 

training, or was a teacher in the target building for the grant. These volunteers were derived from three groups: (1) 

teachers participating in the grant training who received teaching resources related to the grant, (2) teachers who did 

not participate in the grant but who taught in the same building, and (3) administrators who helped write or 

implement the grant, those that supported teachers involved in the grant, or building administrators that were 

directly impacted by the presence of the grant. Administrators included the local building principal, assistant 

superintendent, district technology coordinator, a building media specialist, and a district technology support 

professional. Teachers were representative of various levels of teaching experience and content areas that included: 

language arts and reading, social studies, science, mathematics, and also  special education. 

 

Methods 
 The study was conducted as a multiple, qualitative case study of administrators and faculty working in rural 

school district in order to examine how receiving a technology grant might impact a school community. For the 

purposes of this study, qualitative research is defined as that which ñseeks answers to questions that stress how (sic) 

social experience is created and given meaningò (Denzin & Lincoln, 2003, p. 13). Also, for this research study, a 

case study is defined as ña phenomenon of some sort occurring in a bounded contextò (Miles & Huberman, 1994, 

p.25).   

 

Data Collection Procedures 

 District and state-generated grant applications, reports, and other relevant documents presented by the 

district to the state agency that administrated the grant, were obtained from the district administrators both in paper 

and electronic form.  Each of these documents was reviewed in conjunction with the data obtained using one of two 

primary methods- interview and observation.  Individual teacher and administrator interviews were conducted and 

recorded on audiotape. These interviews were transcribed in their entirety. 

 Interviews. Interview data was recorded using audiotape in order to capture the responses of teachers and 

administrators, and transcribed in order to record their thoughts, experiences, and self-report interactions related to 

the grant.  Interview questions were based on the overarching research questions; yet, the interviews were semi-

structured to allow follow up questions and further probing.  Questions focused on the impact of the technology 

grant on the environment, teaching practices, and attitudes of teachers and administrators that may have been 

impacted by implementation of the grant.  

 Classroom observations. Some participants were asked to allow a researcher to observe their classroom 

during a lesson utilizing technology. Notes were taken by the observer, but no video or audio tape was recorded, and 

no students were recorded. The researcher made general observations about the classroom, teacher and student 

behavior, and classroom activities. While technology use and integration was the focus of the observation, the 

overall classroom experience provided insight into the culture of the school. 

 

Data Analysis 

 The collected qualitative data was analyzed using standard coding procedures as suggested by Gall et al 

(1996) and Denzin and Lincoln (2003), in order to identify emerging themes to support research conclusions. These 

procedures included the coding of repeated ideas and the collection of these topics into broader themes. Once these 

themes were identified, they were classified into relevant categories for later interpretation and use in supporting the 

findings of the researchers. Specific methods of analysis for the interviews and observations are described below. 

 Interview and observation analysis. Transcription of fifteen taped interviews was conducted by each 

interviewer in the interests of accuracy and completeness. Each transcript was typed verbatim from interview tapes 

and provided for coding and analysis. The number of researchers was limited to two writing and coding the 

transcripts, for the purpose of establishing a relevant coding scheme and generating useful themes for explaining the 

results. This analysis reflects procedures recommended Denzin and Lincoln (2003), Gall et al, (1996), and 

Carspecken (1996).  

 Handwritten notes from the observations were typed and were included for consideration as themes were 

drawn from the interviews. These observations served to triangulate the findings.  Triangulation, a strategy for 

verifying the internal validity of the documents, was conducted by correlating the observations with participant 

interviews and the examination of received documents (Gall et al., 1996). Themes generated by the two researchers 
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were debriefed by other team members. This collaboration allowed those group members who had conducted the 

original interviews and observations to verify that the themes were accurate and allowed a consensus to emerge 

related to the findings and implications.  

 

Results and Discussion 
 Through our fifteen interviews, trends began to emerge.  The most prevalent trends were related to the first 

research question, ñHow does a grant-related influx of technology in a rural school affect teacher and administrator 

attitudes toward technology use/integration?ò In relationship to this first question, while both groups may have 

shared positive attitudes, it became evident that their overall goals differed.  Though only having two observations, 

some gains related to the second question,  ñHow does a grant-related influx of technology in a rural school affect 

the integration of technology in teacher planning and delivery of instruction?ò, were observed through teachers 

sharing their own experiences. 

 

How does a grant-related influx of technology in a rural school affect teacher and administrator attitudes 

toward technology use/integration? 

 Teachers shared how having the laptops allowed them to use more technology. The portability of the 

laptops helped to increase their comfort level with technology. A common comment reflected how they could now 

use the computer at home, on their kitchen table, in their recliner, or in their family room while watching television.  

Being able to take the computer home gave the teachers a greater sense of ownership and they found themselves 

using the computer for personal tasks. For example, one teacher related that she started to use power point with her 

Sunday School classes as well.  Another was using computer applications for her home business.   

 

Support 

Teachers related that that the time was important to assist them in using technology.  As one teacher 

related, the workshop allowed her time to set up the computer into a usable form.   

I thought the most useful part was having time to get to use the laptop and start storing things that you 

could use in class during that four-day session. I really used that a lot.  Since they were brand new they did 

not have RealPlayer downloaded and we got all of that done. And usually that is the kind of thing that you 

put off because it takes so long to do and you are teaching.  So that was wonderful I thought.   

 The social studies teacher had used the extra time given to him to use the InspirationÊ software himself, 

and found that the chance to experiment was vital in deciding if he would use it or not. ñThat is one thing, if the 

teacher doesnôt feel comfortable using it; they are not going to use it.ò 

 In addition to benefits stemming from district support in the form of increased time, teachers related that 

their collaboration efforts have increased.  Teachers in the laptop program work together to solve similar problems 

and ask each other for help. A teacher who is a novice in computer technology stated ñIt gets me around the building 

a little bit more so I can talk to my colleagues that I havenôt seen for awhile.ò  One teacher related how she worked 

with less experienced teachers to get their gradebook software working properly. Teachers related that they felt they 

could ask each other for help when they needed it or the technology support people were unable to provide an 

answer. One teacher noted an increase in communication.  

 Email has probably increased 500% in the building, where teachers will communicate.  I think 

 communication is better on some level.  So yeah, I think that improved that. And the collaboration, Mary is 

 on the other team, sheôll say that is a good idea, and maybe she will want to try that with her team. 

 School-wide support. In addition, to the summer workshop, there was just-in-time support available 

throughout the school year.  In Community Middle School, there is a media specialist who is very accessible to 

teachers. When interviewed, she recognized the importance of her role in the success of the grant, ñAnd I know that, 

unless you have someone there who can fix problems, teachers will quickly become frustrated and wonôt use it any 

more, they give up.  They just wonôt use it.ò She was a problem solver and helped teachers when they struggled with 

the technology.  The portability of the laptops made this even easier. ñSo a lot of the time, if I have a quick 

technology question, I will just pick up my laptop and go sit and óWhat do you do here?ô óHow do you get this?ò 

The media specialist worked closely with the district level staff and provided one-on-one teacher training.  She 

would sometimes guest-teach classes or sit down one-on-one with a teacher to help them overcome technology 

problems.  

 

How does a grant-related influx of technology in a rural school affect the integration of technology in teacher 

planning and delivery of instruction? 
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 Differences in technology use could be observed in teachers. Additionally, the support structure provided 

evidence of how teacher technology integration was being supported.  

It was reported that teachers who had not been using technology started using technology.  Different 

participants often talked about one very experienced science teacher, who considered himself a novice when it came 

to computer technology.  One teacher said,  

We have two science teachers, who didnôt ever use technology and they had their kids in the 

computer lab this year.  I think this may be because they agreed to take the kids to PLATOÊ so 

then they have gotten more comfortable and have moved to our Mac lab to do other things. 

When interviewed, the teacher who had limited use with computers related, ñTechnology,   I didnôt like it very 

much-I like it a lot more now, a lot more now.ò Examples of how teaching practice changed were seen throughout 

the school.  Teachers not involved in the grant benefited from shared information from their colleagues. A non-

participating coach began using a spreadsheet to keep track of studentsô weight training with the help of a grant 

teacher.  Also, a social studies teacher changed his attitude about allowing his students to use technology after being 

given the laptop.  In an interview he said, ñI used to not use computers at all, as far as instruction and stuff like that. 

A lot of time in my research projects that my students would do, I would ask them not to use any computers.ò  

 

Limitations  
 There were some difficulties with the grant which affected teacher buy-in. One is the design of the grant, 

and how teachers were required to choose participating classes.  Another was the lack of student data to corroborate 

the findings about classroom technology use.  

 

The Design of the Grant and Teacher Concerns 

 Teachers had many concerns over the design of the grant. During the summer workshop, they collaborated 

to develop a way in which one group of students could be involved in a project all day long. Once school started 

they found that administrators had determined the intervention would be implemented in a different way, as related 

by one teacher. 

 I donôt think that we will have anything to prove anyway because we were supposed to have just one group 

of kids that weôre tracking and looking for improvement by using this technology and we are supposed to see 

improvement in reading. I would be really surprised if we had five kids in common between the three teachers on 

our team that are doing it, which is going to be statistically nothing. We are not going to be able to do anything. I 

mean this is like, our concern is, we are doing this whole big grant, and we are not going to have these things 

measurable and I donôt think we are. And I donôt think we will have anything that we can draw conclusions from. 

 Another participating language arts teacher said ñI wish that the óbe-all and the end-allô of the success of a 

program did not rest on test scores.ò  In addition to the teacherôs concerns, the researchers noted there were other 

interventions going on in the school to improve test scores with the same groups of students.  InspirationÊ had been 

previously available at the school and teachers had been trained in using it for two years prior to the implementation 

of the grant. Teachers not participating in the grant were using the software with their students as well. 

 

Impact on Students  

 Due to limited access to student information, student achievement was not a focus of the study, but teachers 

were asked for general impressions of student achievement, a measure that we speculated would impact the 

teachersô attitudes toward technology use.  These observations were mixed among the interviewees.  A 

nonparticipating teacher stated she was not sure if it had an impact on students because she sees a big change in 

students every year from beginning to end, and could not attribute the changes she was seeing to grant participation 

or not. She did not feel that her choice not to participate disadvantaged her students in any way ñWell, I donôt feel 

that my students have been hurting this year, because I feel like I am good teacher, and I do everything I can to make 

sure they can achieve and meet the standards.ò  

 

Implications 
 These concerns and observations provide insight for similar implementations in the future. Teachers 

wanted to be included in decisions involved with the grant and felt that they were overlooked in its design.  In 

addition, student-outcomes are hard to measure in such a short period of time. The importance of formative and 

summative assessments is vital in this respect. For example, this grant relies heavily on teacher perception of student 

success as formative assessment, and a SAMS test as a summative assessment. Teachers really have no clear 

measure on whether the student achievement is changing throughout the year, especially related to the stateôs high 
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stakes standardized test.  Better formative assessment may help with teachersô understanding of the connection 

between the software and student achievement, and in turn, help them participate in meeting the goals of the grant.  

Those involved in administering the grant program were aware of the hard data that the software programs could 

provide, but there was no structure to use it in a formative manner. 

  The laptop program is successful in familiarizing the teachers with technology and increasing their comfort 

levels using the programs. Teachers reported using the technology in new and different ways.  Teachers have 

adapted their lesson plans to utilize the technology and integrate it to meet various components of their coursework.  

As mentioned earlier, Heath et al.(2001) suggest two factors that influence teacher attitude change toward 

technology integration: (1) having a willingness to change, and (2) the control structure of the school environment.  

 The results of the interviews at this rural school provided evidence of a willingness to change as shown by 

teachers who had not used technology, began to utilize it in their classrooms.  One area that might be impeding 

change is the powerlessness that the teachers felt in relationship to the research design. By increasing teacherôs 

ability to input into the research and grant process, this school may be able to increase the number of teachers 

embracing technology as part of their teaching practices.  

 While not generalizable to all schools that receive federal grant funding, this case illustrates several ideas 

that are found on the literature about technology integration. For example, like Wang, Johnson, & Pisapia (1994) 

found, providing time and support is important in supporting teachers in adopting new technology.  In addition, as 

Reeves (2003) discussed, funding can be a tool to assist a school in complying with new requirements, such as 

legislation.  The influx of grant funds into this rural school allowed the teachers and administrators to focus 

considerable attention on complying with NCLB regulations.   
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Description 
 This PT3 initiative focuses on the development and dissemination of the Instructional Technology, 

Assessment and Action Research (ITAAR) Model, an instructional planning and improvement model for use in K-

12 classrooms that incorporates instructional design principles, data driven decision-making, technology, classroom-

based assessment, and action research.  This presentation will report on accomplishments from the first of a three 

year grant including the development of the ITAAR model, as well as resulting revised course designs and 

implementation plans.   

 

Abstract 
Introduction  

 With the NCLB legislation of 2001 requiring all teachers to measure student progress using tests aligned to 

state standards and holding schools accountable for student achievement, all teachers must be familiar with not only 

high stakes assessment, but also using data from ongoing assessment to make instructional decisions. The 

Instructional Technology, Assessment and Action Research (ITAAR) Project (PT3 funded 2003) attempts to address 

this by developing an instructional planning and improvement model that incorporates the use of advanced 

technologies for, data driven decision making and action research into the assessment and instructional processes for 

the improvement of student achievement.  

 The ITAAR project is a curriculum redesign effort with several supporting initiatives including the 

development of the ITAAR Model, the integration of the model in course work, the training of teams of faculty, 

clinical supervisors, and cooperating teachers and preservice teachers. This first year of the ITAAR Project focused 

on developing the Model and training faculty teams. 

 

Building The ITAAR Model  

 At the core of the ITAAR Project is a consortium that includes the Colleges of Education and Liberal Arts 

and Sciences at a Major Midwestern University and five school districts including one large urban district and four 

smaller districts. University faculty, clinical supervisors, and cooperating (mentor) teachers worked collaboratively 

to develop the ITAAR Model that introduces prospective teachers to instructional technologies, continuous 

classroom assessment, and action research. The ITAAR Model includes basic and advanced technologies, an 

instructional design model, and purposeful accumulation of evidence of learning and achievement through handheld 

technology. One of the primary challenges in conceptualizing the model is its usability. Therefore, readily available, 

authentically designed and practical resources were integrated. Resources include techniques in eportfolios and 

action research using classroom data, the INTIME instructional modules, specific methods of instruction, and a 

newly developed collaboration technology used to track clinical experiences and network preservice teachers with 

each other and faculty teams.  

 The ITAAR Model was introduced to faculty teams in a four-day intensive training institute for paired 

teams of faculty, clinical supervisors and cooperating teachers. Courses in technology and assessment were revised 

to include instruction for preservice teachers in the components of the Model. These teams will continue their work 

in curricular revision throughout the year.  

 

Core Components of the Model 

 Assessment.  By using standards aligned assessments, and efficient data collection methods and analyses, 

time-strapped teachers can implement proven instructional design strategies aimed at facilitating student 

achievement. The standards-based, objective nature of the assessments will facilitate the connection between the 

results of the data analysis and the continuous improvement of instruction stressed in the Data Driven Decision 

instructional technology model. With the increased demands for accountability, teachers must be able to 
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demonstrate student achievement through high stakes and alternate assessments, through report cards and IEP 

reporting systems, and must have a built in structure for not only collecting the data, but for analyzing, reporting, 

and using the data to make informed instructional decisions 

 

 Handheld Computers.   Fortunately, advances in technology through the use of handheld PDAôs or other 

technology can make this feat much easier. The portable nature of these technologies allows these ñdecisionsò to be 

made ñon-the-fly,ò with coherency and transparency. As the knowledge base of handhelds in education is growing 

by leaps and bounds, one area that needs definite attention mirrors the goals of this project: using handhelds for 

assessment and improvement of instruction. 

 

 Instructional Technology and Action Research  Since we believe that teachers need to assess and discover 

for themselves the effectiveness and the problems of technology integration, action research needs to be encouraged 

as a methodological tool to help improve instruction.  We see action research as a tool for enhancing learning 

environments by involving teachers and their students in focusing on solutions to instructional problems. 

 

  Electronic Portfolios  By tightly integrating electronic portfolio concepts within the assessment driven 

instructional design model, itself integrated at the college and university level, building on the successes of previous 

projects, and remaining dedicated to preparing our pre-service teachers to engage in effective, standards based, 

decision making assessment practices, this program will lead to more targeted and efficient instruction, enabling K-

12 students to achieve their potential. 

 

Continuing the Project 
 As adoption and implementation of the model continues, faculty will evaluate the Model for many factors 

that will contribute to the continuous improvement of the Model and the learning materials used to communicate it.  

These factors include the overall usability of the model, the degree to which the Model is consistent with underlying 

theories of research, assessment, and instructional technology, and the degree to which the Model is appropriate, in 

research and application, for the specific content areas represented by faculty. 

 In future phases of the project, content and methods courses for preservice teachers will be revised to 

include the use of components of the Model. Prospective teachers will be further supported in building their 

capacity in employing advanced technologies to interpret, analyze and incorporate student achievement and testing 

data into the instruction process by attending Preservice Teacher Workshops that repeat, reinforce, and expand on 

technology and assessment components of their regular, program courses. Independent Learning Modules, available 

on CD or on the Web, elaborating on the Model will provide as-needed support for faculty, clinical supervisors, and 

cooperating teachers. Preservice teachers will be able to access specific Modules to support their clinical 

experiences and subsequent teaching. 
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Description 
 This presentation will share several successful faculty development strategies for effectively integrating 

technology into teacher education curricula, evaluation findings from faculty technology integration experiences, 

and provide examples of quality technology integration projects created by teacher education faculty.    The 

experiences of participating faculty will be shared through their own evaluations of their projects, descriptions and 

products of the projects, perceived and actual impact of their efforts, as well as reflections on professional growth 

and curricular change.   

 

Abstract 
 Recent studies indicate significant progress had been made toward providing K-12 schools with 

technology.  Despite efforts of some school districts to in-service teachers on the effective integration of technology 

into instruction, there continues to be a gap between the availability of hardware and teachersô ability to effectively 

use it instructionally to promote student learning.  Even when school districts have succeeded in integrating 

technology into their curriculum, graduates of teacher education programs are, in general, ill-prepared to do 

likewise, thus requiring school districts to provide this training for their new hires.  It becomes imperative that 

teacher education programs address the integration of technology in their teacher certification programs.  Faculty 

modeling the integration of technology in courses and requiring students to use technology to complete assignments 

and integrate it as they develop their own lesson plans and instructional materials are two vehicles by which pre-

service teachers may learn to effectively and meaningfully integrate technology into the curriculum; however, 

university faculty, instructors, and pre-service teacher clinical supervisors often lack the technical and pedagogical 

knowledge and skills to be effective models.   

 To address these important problems, the Colleges of Education and Liberal Arts and Sciences at Northern 

Illinois University (NIU) have partnered to create the CENTTER Project: a Collaborative Enterprise to Integrate 

Technology into Teacher Education Reform.  The CENTTER project is funded in part by a 2001 U.S. Department of 

Education PT3 Implementation Grant, and is designed to promote pre-service teachersô ability to effectively and 

meaningfully engage students in learning by immersing them in technology rich learning environments in college 

classrooms and clinical experiences.  To facilitate the creation of these technology rich learning environments, the 

CENTTER Project has adopted successful faculty development strategies, offered incentives for faculty learning and 

integrating technology into their curricula, and provided support for faculty learning and teaching with technology.  

These initiatives have facilitated many exciting, effective faculty technology integration projects, with diverse 

technologies, strategies, and outcomes. 

 Two primary faculty development strategies used are a faculty course, Integrating Technology into the 

Curriculum (ITC), and a network of topical workshops.  ITC, a dynamic technology integration course for college 

faculty, instructors, and pre-service teacher clinical supervisors, provides participants with the knowledge and skills 

needed to effectively integrate technology into their courses and studentsô clinical experiences.  ITC course topics 

include creating multimedia rich presentations, designing and developing websites, and web-based learning 

experiences, creating electronic portfolios, using handheld computers in the classroom, as well as critical issues such 

as accessibility and ethics.  The network of topical workshops include workshops offered by project staff, often 

customized to faculty need, as well as workshops offered by the College of Education and University through such 

organizations as the Faculty Development and Instructional Design Center (FDIDC), the Office of Instructional 

Assistance (OIA), and the College of Educationôs Technology Support Center.  

 To encourage faculty to learn and teach effectively with technology, The CENTTER Project has developed 

a system of incentives including ñMini-Grantsò and financial support for dissemination of information related to the 
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goals of the project.  ñMini-Grantò proposals are accepted from faculty each semester with award amounts ranging 

between $500 and $2000 for pedagogically sound, attainable technology integration projects.  Faculty are able to 

apply for expense reimbursement related to dissemination efforts including presenting at technology and research 

conferences. 

 As faculty engage in meaningful technology integration experiences, they often have needs they cannot 

satisfy on their own.  To address these needs, the CENTTER Project has developed a comprehensive network of 

financial, technical, pedagogical, and equipment related support.  Financial support is available through the purchase 

of software, the services of graduate assistants, and the purchase of hardware.  Cooperative Theme Groups (CTG), 

composed of faculty with similar technology integration goals and projects, serve as a source of technical support, in 

addition to one-on-one support by Project staff, and technical advice available in workshops and in ITC.  CTGs are 

also a source of pedagogical support as are Project staff members.  With budgetary constraints in full force, many 

faculty benefit from our loaner equipment support, with items such as digital cameras, video cameras, handheld 

computers, laptops, projectors, and whiteboard capture devices. 

 These strategies, learning opportunities, incentives, and support have enabled faculty in the College and 

University to create and implement many exciting and meaningful technology projects.  The technologies used are 

diverse; including web based learning experiences such as web sites, WebQuests, and content delivery on the web, 

digital video, handheld computers, mind-mapping software, and multimedia presentation tools.  The audiences are 

primarily early childhood, elementary, secondary education, and special education pre-service teachers, in the 

Colleges of Education and Liberal Arts and Sciences.  These projects have had a tremendous impact, reaching 

thousands of students, encouraging curricular change, and promoting faculty professional growth.  Often, the pre-

service teachers conduct their own projects and adopt successful technology integration strategies that have been 

modeled by their instructors. 
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Improving Open Online Content Development for K-12 Education 
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Abstract 
 The study summarized in this paper explored policies for improving open online content development 

projects with respect to growing the development community and improving the quantity and quality of materials 

developed. The study made use of dynamic feedback simulation and interviews with the members of an established 

content development community that specializes in K-12 instructional materials development. 

 

Open Online Content Development 
 Open online content development is a collaborative authoring paradigm which has its roots in the free/open 

source software development movement (Keats 2003). The success of major open source software development 

projects such as Linux (Torvalds 1999), Apache (Fielding 1999), and Perl (Wall 1999) added credibility to the open 

online content development paradigm and encouraged the application of the paradigm to content development in 

other areas. 

 Open online content development takes place in online communities comprised of voluntary contributors 

and users. Contribution is mostly open to all with little or no barriers to entry. The information products or content 

collections developed by the contributors can generally be used freely by anybody that has Internet access. The open 

online content development paradigm can be used to deliver highly accessible instructional materials to a wide 

audience of educators and students.  

 Developing open online content development communities poses certain challenges, such as motivating 

contributors to participate, attracting users, and building content collections that are rich in both quantity and quality. 

Furthermore, most of those challenges are interconnected. For example, literature suggests that an important 

motivating factor for contributors is knowing that a high number of users benefit from their contributions to the 

content collection (Kollock 1999). Also, the number and talent level of contributors are critical determinants of the 

quantity and the quality of the content developed. Accordingly, focusing on a single challenge in an open online 

content community generally does not improve the overall growth and performance of the community. 

 

Policies for Improving Open Online Content Development 
 The study summarized in this paper explored policies for improving open online content development 

projects with respect to growing the size of the development community and improving the quantity and quality of 

materials developed. The study made use of dynamic feedback simulation and interviews with the members of an 

established content development community that specializes in K-12 instructional materials development. 

 The first step of the study involved the development of a dynamic feedback simulation model that 

represents the causal relations among the determinants of success in a typical open online content development 

community. More specifically, the simulation model was conceptualized as a representation of a hypothetical open 

source software development community. The model was based on implications derived from three streams of 

literature: 1) theoretical literature on online communities, 2) theoretical and practical literature on open source 

software development, and 3) literature on dynamic feedback simulation models of software project management. 

The simulation model was tested extensively for internal validity (Diker 2003, pp. 249-394). 

 A series of policy analysis simulations were performed on the model. Policy analysis simulations involve 

running the model under different values of parameters that can be controlled by the decision and policy makers of 

the real system that the model represents. The analysis of the policy simulations identified the chief underlying 

policy problem in open online content development as the tension between building new content and improving the 

quality of existing content. This problem manifests itself as a barrier to improving both quantity and quality of 

content simultaneously beyond a certain level (Diker 2003, pp. 366). 

 Four main policy options for improving the quantity and quality of the content collection without 

undermining either performance measure were tested on the model: 1) filtering new materials, 2) reviewing and 

editing existing materials, 3) selecting new inexperienced authors, and 4) coaching existing inexperienced authors. 

Combinations of these pure policy options were also tested. The two most promising policy options that emerged 
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were selecting new inexperienced authors, and a combination of coaching and reviewing/editing (Diker 2003, pp. 

327-366). 

 These findings were tested against the mental models and the observations of an actual open online content 

development community. The specific community studied was a group of teachers and researchers who develop and 

disseminate instructional materials for introducing system dynamics concepts to K-12 students. The system 

dynamics K-12 instructional materials development community has gathered around four main organizations or 

groups: two of these are non-profit organizations propagating systems thinking and system dynamics in K-12 

education, and the other two are research and practice groups working on developing instructional materials for 

introducing system dynamics concepts to K-12 students. Ten leading members of the community were interviewed, 

and the interview data were analyzed qualitatively (Diker 2003, pp. 395-397). 

 The analysis of the interviews supported the findings of the model simulations that the fundamental policy 

problem in the community with respect to content development was the tension between building the quantity and 

the quality of the content in the collection. Most interviewees stated that they had observed filtering, 

reviewing/editing, and coaching policies implemented in their community. Three interviewees suggested that they 

had observed a selecting policy implemented covertly in addition to the other three options. However, more than 

half of the interviewees argued that an overt selection policy would be detrimental for their specific community. 

They mentioned the welcoming culture of the community to be main reason why such an overt policy would not be 

desirable and beneficial. Most interviewees suggested coaching as the most beneficial policy in the long run. Some 

of these interviewees suggested that a combination of coaching and reviewing/editing would work best (Diker 2003, 

pp. 412-435). 
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Abstract 
 College and university faculty face many demands on their time: research, teaching, service, committees, 

family, and other obligations.  One of the major challenges faced by instructional support personnel at colleges and 

universities is to get their training efforts entered into the faculty membersô busy calendars.  This paper looks at a 

new option for delivering training in technology and pedagogy through streaming video.  The project described 

involved faculty members sharing their technology-related projects and instructional strategies with other faculty 

through online video, which could be viewed either live or at the faculty membersô convenience.  Faculty response 

to the program is described. 

 

Introduction  
 Instructional support staff at postsecondary institutions confront challenges in their efforts to deliver 

training to faculty members.  The faculty members that they support face numerous demands on their time: teaching, 

research, conferences, office hours, and a seemingly endless number of meetings.  Not to mention family and social 

obligations.  With each of these areas taking time out of faculty membersô schedule, little is left for developing new 

technical and pedagogical skills and strategies. 

 In our school, we have a large number of faculty in this situation.  They are generally positive and 

enthusiastic about professional development, but find it difficult to find the time in their overextended calendars to 

attend workshops or even to come to our office for individual consultations.  We constantly meet up with instructors 

in the halls who say, ñIôve been meaning to come to you to talk about a certain project, but I just havenôt had the 

time.ò  Because of this, the staff in our instructional support office have long been looking for new ways to deliver 

training to our faculty. 

 Recently, one of our staff noted the large number of faculty members lined up in front of the snack cart in 

our buildingôs atrium, purchasing their lunches.  These faculty members were going to take a chicken sandwich or a 

salad back to their office to eat while sorting through email, surfing the web, or listening to online radio.  It struck 

the staff member that this might be an ideal opportunity to deliver some training to the faculty members.  

 

A New Way to Reach Overextended Faculty 
 From this insight, the idea for our online streaming video series came about.  We envisioned faculty 

members watching short, targeted video presentations while eating their lunches at their desks.  The faculty all had 

Ethernet connections to their computers, soundcards and speakers, and Realvideo installed by default, so hardware 

and software would not be a problem.  We had a distance education room set up with cameras, and a call to the 

streaming media people at our university computing services department was all that it took to arrange for the first 

video session. 

What would the content of these streaming video broadcasts consist of?  From past experience, we knew that faculty 

members often felt somewhat isolated, in that they seldom had the opportunity to learn about what other faculty 

members, especially outside of their departments, were doing in terms of pedagogical and technological innovations.   

We chose a number of faculty members that we had worked with and that were doing exciting things in their on-

campus and online classrooms, and arranged a schedule of video sessions with them. 

We chose every other Wednesday at noon for the live broadcast, with an archive version of the sessions available 

almost immediately afterwards.  This way, if faculty members could not watch the live broadcast on Wednesday, it 

would still be available for them to view at a later time. 

 

Presentation Format 

 The sessions were one half hour to forty-five minutes in length, so that the faculty member viewing the 

program would not have to devote his/her entire lunch hour to the program.  We wanted to incorporate interaction 

from our faculty viewers, so we had an Internet-connected laptop operating at the site, so that we could collect 

emailed questions as they came in.  We considered instant messaging as an option, also, but since many faculty 
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members were unfamiliar with this type of software and would not have it on their desktops, we decided to go with 

email, a delivery method that they were comfortable with and that did not require any new software. To encourage 

participation in this way, we also offered free coffee mugs to anyone whose question was read on the air.  On a 

couple of occasions, we had a live audience in the distance education studio where the sessions were broadcast from, 

but most of the time, it was just the presenter, the host and the technical support personnel.  The choice was up to 

instructor preference. 

 The director of our office and the head of training for our school, both of whom have had extensive 

experience in giving workshops and training sessions, alternated in the role of host for the broadcasts.  The faculty 

members were encouraged to engage with the host in an informal discussion about their topic, rather than give a 

typical dry conference presentation.   We encouraged them to use Powerpoint slides, but told them to limit the 

number that they presented. We didnôt want the content of these presentations to be bound to getting through a large 

number of slides. 

 

Presentation Content 

 As stated previously, one of our primary goals in developing this video series was to provide faculty with a 

venue in which they could share their pedagogical and technological skills and practices with each other.  This sort 

of collegial discourse is often lacking at our universities, especially across departments.  Most of our faculty have 

little time, except for events like the yearly faculty retreat, to reflect upon and share what they are doing in their 

classrooms.  Too often, this sort of discussion is not viewed as scholarly activity, and thus is not as highly valued as 

perhaps it should be.  Also, some faculty may find it awkward to seek assistance in their teaching efforts, especially 

if they are, like our professors, in a school of education.  Doesnôt having a Ph.D. in Education make you an expert in 

teaching?  They may feel that they shouldnôt need any additional development in this area, and be hesitant to appear 

in public, in front of their peers, at a face-to-face session.  This new delivery method allows instructors to ñlurkòð

getting the information that they need without having to be seen doing so. 

 The tone of these sessions was collegial and informal, less like a lecture and more like the conversation that 

might happen between sessions at a professional conference, where a faculty member shares his/her ñbest practicesò 

with a colleague in a friendly manner.  The host engaged the guest faculty member in conversation about their 

experiences related to the topic, and questions from the audience, either online or in-person, were answered. 

The topics of our initial series of online streaming video ñtalk showsò were: 

 Web-based Search Strategies  

 Designing Online Course Components 

 Creativity and Technology in Education 

 Plagiarism  

 Teaching with Web-based Discussion Forums 

 Web Accessibility 

 Blended Learning Options 

 Using Simulations in Teaching 

These topics were based on our knowledge of the faculty, as instructional consultants who worked with them 

every day, and of their current research interests and development projects.   We advertised the upcoming broadcasts 

through our email mailing list, which went out to all faculty members.  We also invited associate instructors 

(graduate students with teaching positions) through email to ñtune inò to the sessions.   Also, individual faculty 

presenters notified their students and colleagues about the presentations, which gave us, at times, an international 

audience. 

Since streaming video has worked so well for us for presenting our ñE-Brownbagò series of faculty 

workshops, we have now broadened its use.  We now use it to present archived versions of our technology training 

sessions, such as recent workshops on the topics of intermediate Dreamweaver for educators, digital video 

production, and desktop publishing.  The system is also being used to deliver colloquia for our online Masterôs 

program in instructional technology.   

 

Technology Choices and Developments 

 We had the benefit of previous university investment in Internet and distance education technology when 

we planned out the technical side of these presentations.  When the new School of Education building was built, in 

1998, distance education rooms were created with the latest in video networking technology, and the university has 

continued to upgrade the facilities.  We were able to use one of the distance education rooms as the studio for our 

live webcasts.   This room has numerous microphones, video cameras, and large-screen monitors, along with a 
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computer, VCR and document camera for presenting media during the session.  There is a control panel for 

switching cameras, and for choosing the computer input for displaying Powerpoint slides and web pages, and a mute 

button for times when you donôt want the audio to be broadcast.   During the live broadcast, the signal went out over 

a high-speed Polycom video network, and was captured by a downstream RealVideo streaming server, which 

created a stream over the Internet that anyone with a current Realvideo player could access. 

 For the archived version of the sessions, at first we just provided interested faculty with a webpage that 

included a link to the Realvideo file for them to view.  We also set up a website that included the Powerpoint file for 

downloading.  Faculty could view the video file using Realplayer and see the accompanying slides using 

Powerpoint.  However, the lack of sync between the two was less than ideal.  We researched various options for 

presenting the two media together.  There are any number of commercial systems, most of them targeting business 

clients, that offer this sort of online lecture hall or meeting room, among them Microsoft Presentation Broadcast, 

Real PresenterOne, Macromedia Breeze, Jet Stream Jet Manager, Intercall MShow, and sofTV.presenter.  However, 

for technical and/or cost reasons, none of them met our needs. We were locked into two technical choices: Microsoft 

Powerpoint, as that was the presentation format familiar to faculty, and Realvideo, as that was the format supported 

by our universityôs streaming servers.  We also had the additional constraint of minimal to no budget for the project.  

For these reasons, we chose to develop our own system, which we christened the Virtual Internet Presenter (VIP).     

 The VIP system is a frames-based system, with the Realvideo plug-in embedded in the top left frame, and 

the Powerpoint slides (converted to JPEG images) in the larger, right frame, covering roughly 75% of the window. 

The space under the video display is used to provide a listing of the slides.  Clicking on any of the items on the 

listing will take you to that slide and move to that point in the Realvideo presentation.  Similarly, as the presentation 

progresses, the current slide is designated by a triangle next to the slide name. 

 The program was written by a talented colleague of mine, Larry Campbell, using Perl (mod-Perl to be 

specific), Javascript and VBScript.   The program went through many iterations as we continually tested it and 

suggested refinements and additional features.  He developed an administrative interface (figure 1) for the system 

that allowed us to input the video files and Powerpoint slides easily, and to synchronize them.  The interface was 

connected to a web-enabled database that created an attractive and informative menu page (figure 2) that listed the 

available videos and provided information about the content and the presenter, along with a thumbnail photograph of 

the presenter.  The system was built upon the underpinnings of a Linux operating system, Apache web server 

software and a MySQL database.  We chose this setup for security and reliability reasons, as well as the fact that the 

open-source software was free to use.  

 One major challenge in the development of the tool was to get it to work with the majority of web 

browsers, including the various releases of Internet Explorer and Netscape.  A further difficulty was getting the 

system to work with Apple Macintosh browsers, including Appleôs own Safari.  To date, this has not been fully 

accomplished.  It is possible to view the presentations on Apple Macintosh computers running Safari, Internet 

Explorer or Netscape, but the synchronization between the video and the Powerpoint presentation does not work, 

and it is necessary for the viewer to navigate through the slides manually.  We hope to eventually fix this 

challenging problem.  Numerous options have been attempted, unsuccessfully, and it may require waiting for Apple 

to update its operating system software or for a new version of one of the browsers. 

 The VIP logo was designed, in Flash and Realvideo versions, by Jung Won Hur, one of our officeôs 

graduate assistants.  It is based on the countdown leader that is traditionally shown before 16mm and 35mm films 

are projected.  Other than that, the graphic interface of the system is plain but functional.  While no formal usability 

testing was conducted, the system is so simple that the end users have not had any complaints.  The success of the 

user interface relies on the fact that it relies upon familiar technologyðthe web browser and the Realvideo player.  

The vast majority of our faculty are familiar with both. 

 We were fortunate that most of the viewers of the video would be working at their School of Education 

office workstations, with a known technical configuration. Some of our users needed to have Realplayer installed or 

updated to the latest version, but that was the only technical support required.  We did receive some complaints of 

dropouts in sound or video due to network congestion or server load, but these were short-term and temporary 

problems.   Sometimes it took awhile for a presentation to get started, due to the way Realplayer buffers a certain 

portion of the file before starting to play.   

 

Faculty Response 

 We were very pleased with our viewership for the series.  Our school has just over 100 full-time faculty 

members, and our live broadcasts reached 20 to 80 viewers, depending on episode.  The archived VIP versions of 

the presentations have had from 80 to almost 300 views.  This can be compared with on-campus workshops where 

we are lucky to have 10 faculty members show up. And, while the primary audience for the presentations is our 
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faculty, the website is open to the world.  The VIP system has had visits from Australia, Canada, Austria, the United 

Kingdom, Taiwan, Philippines, Korea, France, Japan, China, the Netherlands, Singapore, India, Spain, Turkey, 

Greece, Cyprus, Italy, Malaysia, New Zealand, Hong Kong and Malaysia.  These international numbers are not large 

(generally under 20 visits) but the series has not been advertised anywhere outside of our school (except for faculty 

members contacting their colleagues about the presentations).  Overall, the VIP video system has streamed over 

3300 video sessions.   

 We have received many compliments on the quality of the series from faculty and associate instructors, as 

well as from the administration.  Faculty members have commented about how convenient it is, being able to view 

these training sessions at any time from their office or (in many cases) home computers. The fact that the university-

sponsored technology workshops, offered by the central computing services, are always offered in a distant building, 

makes it hard for them to attend.  And even the workshops that we offer in the building often conflict in time with 

departmental or committee meetings, office hours and other obligations.  They also appreciate being able to 

randomly access any part of the presentation, and being able to repeat or skip sections.  The fact that they can 

multitaskðlistening to the audio of the presentation while skimming through email, eating lunch, etc.ðis also 

appreciated.   Most faculty take notes at our workshop, but having access to the entire audio and video of the 

workshop, as well as the slides, makes it easy to check on something that might not be clear in oneôs notes.   

 In feedback forms, we received comments such as ñI would love to see all kinds of seminars and topics 

archived as the OnCourse seminar was!ò  Another appreciated the fact that ñit could be taken in the comfort of my 

office & at my convenience.ò  The only complaints we received about the series were due to technical issues, as 

mentioned above, not about the content of the video presentations. 

 

Further Developments 
 In the future, we plan to further develop the VIP system in several ways.   The top priority is to ensure full 

Macintosh compatibility.  While a minority of our faculty use Macs (only 22 out of  112), we still want to be able to 

reach every faculty member with our training activities.   We are hoping to find a programmer who is experienced in 

the OSX environment to help us with this issue.  Another area for further development is the administrative 

interface, which has basic functionality but lacks features such as the ability to view the slides that you are adding to 

the presentation in the same window as the video    It is also lacking in visual appeal, and more importantly, 

documentation.  There has been preliminary talk about developing a commercial version of the tool but this is just 

speculation at the moment.  Right now, we are focusing on meeting the needs of our local faculty members. 

 

Conclusion 
 Based on our successful experiences with this program, we recommend that other postsecondary 

instructional support offices consider streaming video as a new option for delivery professional development in 

technological and pedagogical skills and strategies.  This delivery medium engages faculty where they are, at a 

convenient time, using technology that they are already familiar with.  A program such as ours also provides an ideal 

way for faculty to share their innovations with each other. 
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Figure 1.  Administrative Interface (partial view) 
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Figure 2.   Menu Screen (partial view) 
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Faculty Beliefs about Teaching with Technology 
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Introduction  
 The rapid growth of instructional technologies has provided college faculty with a vast array of educational 

resources and learning opportunities (Grasha, 2000; Kagima & Hausafus, 2001).  As described in the relevant 

literature addressing this issue, there are several potential advantages in utilizing instructional technologies to enrich 

the educational experience.  For example, McKenna, Avery and Schuchardt (2000), identified numerous potential 

advantages from integrating technology into instruction, including increasing the opportunity for individualized 

learning by students, offering a new way of thinking and communicating for both students and professors, 

expanding the emphasis on problem-solving, and enabling the learning of higher-level skills including, embedding 

learning in relevant contexts, critical thinking, goal-setting, planning and self-monitoring.  Kagima and Hausafus 

stressed that incorporating technology into teaching methodology allows educators the flexibility to tailor 

educational resources to accommodate diverse learning styles, cultural differences, skill levels, motivations, 

disabilities, and educational objectives.   

 Additionally, DeSieno (1995) noted three advantages of integrating technology in the teaching-learning 

process.  The first notable advantage is that, the learning environment is transformed and information becomes more 

vivid, instructive, and focused upon the immediate needs of students.  The second advantage noted by DeSieno was 

that, the use of technology can encourage students to become more responsible for their own learning.  A final 

advantage is that technology can assist students in learning the fundamentals of a specific subject, thereby freeing 

faculty to concentrate on working with students in mastering the more complex aspects of their courses.  

 Despite the existence of these advantages, relatively little attention has been focused on how teachersô 

views of learning affect the ways they use technology in the classroom (Futon, Torney-Purta, 2000).  This research 

study attempts to examine this question by focusing on the relationships among pedagogical beliefs and teaching 

styles, as well as examining the relationship between faculty beliefs about teaching with technology and teaching 

strategies. 

 

Teaching styles and technology usage 

 Teachers have preferred teaching styles, with which they are comfortable and to which they can easily 

revert.  While some researchers equate teaching style with teaching method or technique, Heimlich and Norland 

(2002) emphasize that most researchers define teaching style as a predilection toward teaching behavior and the 

congruence between an educatorôs teaching behavior and teaching beliefs.  Numerous models of teaching styles are 

available, including the five styles outlined by Grasha (1996), which are expert, formal authority, personal model, 

facilitator, and delegator.  Each teaching style is associated with particular teaching roles, attitudes, and teaching 

strategies.  Furthermore, several authors assert that effective teaching requires a melding of teaching and 

technological expertise, meaning that teaching and technology are becoming increasingly co-dependent (Pierson, 

2001; Woodbridge, 2003).  Pierson stresses that technology expertise does not always relate to teaching expertise, 

nor does good teaching always translate into effective technology use.  Jacobsen (2000) advocates the position that 

learning how to teach with technology requires imagination, intellect, and creativity.   

 

Learning theory and technologyôs role 

 The teacher-centered classroom illustrates the behaviorist approach to teaching and learning.  According to 

behaviorist learning theory, learning is a change in behavior due to experience or environment.  Experience is the 

product of building associations between the occasion on which the behavior occurs and the behavior itself.  Under 

behaviorist theory, desired responses are rewarded and thereby reinforced, which leads to their repetition.  This 

model of instruction fits within the traditional transmission model of teaching and learning.  Transmission pedagogy 

derives from a conventional theory of learning in which understanding occurs from carefully planned instruction on 

a narrowly-defined skill or content topic and guided practice on questions related to that topic.  Fulton & Torney-

Purta (2000) define the transmission model as a pedagogical approach in which teaching is telling and learning is 

listening. 

 Constructivist views of learning focus on knowledge construction.  Under this theory of learning, 

knowledge is not passively accumulated, rather learning results from active cognizing by the individual, using 
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processes such as abstraction, reflection, and the creation of knowledge structure.  Proponents of this theory 

emphasize that knowledge acquisition and meaning making cannot simply be transferred from one individual or 

group of individuals to another, but rather, the construction of knowledge and the making of meaning are 

individually and socially constructed.  Thus, individuals use active processes to create their knowledge and meaning 

of the world.  The foundation of constructivism is the field of cognitive learning theory.  Researchers such as Piaget 

and Vygotsky, extrapolated their findings in cognitive development to encompass influences from the learner's 

environment, including the role of the instructor and other social, cultural, or historical factors.  Technology use 

stemming from this framework emphasizes inquiry, simulations, and the development of on-line learning 

communities (Fulton & Torney-Purta, 2000).  Constructivists argue understanding cannot be transmitted, nor does 

skills-practice result in understanding that can be automatically applied, as needed.  Instead, constructionists believe 

effective teaching involves creating environments in which students take mindful effort towards developing their 

understanding and have opportunities to learn how to apply their knowledge and when to do so.  Computers can be 

effectively utilized within instruction based on a constructivist model of learning.  For example, presentations to a 

critical audience, integrating different perspectives in a report or multimedia document, or examining contrary 

assumptions using a spreadsheet model.  

 

Faculty type and technology usage 

 Hagner (2001) identified four types of faculty, first-wave (self-starters), second-wave (traditionalist), third-

wave (careerists), and fourth-wave (reluctants).  The following are characteristics of first wave faculty: (a) they 

work in more technologically supportive environments; the impetus for their enterprise is internal, (b) they share a 

strong interest in bettering the quality of the education delivered and the learning produced, (c) they possess 

sufficient expertise to give them the confidence to proceed, (d) they are not motivated by standard academic 

incentives, and (e) their expressed disappointment may influence the extent to which they will continue their 

integration and perhaps more importantly, share their positive experiences with their colleagues.  Characteristics of 

second-wave faculty include: (a) fear of the unknown, (b) ñIf it Ainôt Brokeéò, (c) ñWeôre all alone in this 

togetherò, (d) ñKnow Thyselfò ï Adoption to new teaching environments represents a major commitment on the part 

of the faculty member to re-evaluate their own personal approach to learning, and (e) they like the sexy technology, 

but fail to seek out new ways to use hardware or software to expand their teaching repertoire.  Third-wave faculty 

are the type that will  emerge when universities change their reward structures in the tenure and promotion process; 

they are the teachers who see adopting technology as a means of advancing their professional careers.  Fourth-wave 

faculty are either computer illiterate or those who firmly believe in the superiority of traditional models of learning. 

 

Purpose  

 The purpose of this study was to examine relationships among pedagogical beliefs and teaching styles, as 

well as examining the relationship between faculty beliefs about teaching with technology and teaching strategies.  

The following served as guiding questions:  

 

1. What is the relationship between personal beliefs about integrating technology and teaching styles? 

a) How do instructional technologies fit into a teacherôs philosophy of teaching? 

b) What do teachers see as the major influences on beliefs about teaching and technology 

integration? 

2. Do instructional technologies play a significant role in teachersô instructional strategies? 

a) How do teachers use instructional technologies in their instruction? 

b) What teaching strategies do teachers find effective in integrating technology into instruction? 

c) How do teachersô beliefs about their teaching practices correspond to their beliefs about how 

technology should be used in the classroom? 

 

Methodology 
Research design paradigm 

 This study utilizes a qualitative research paradigm and employs a case study methodology to examine 

relationships among pedagogical beliefs and teaching styles, as well as examining the relationship between faculty 

beliefs about teaching with technology and teaching strategies. The methodological design was chosen based on the 

alignment between the research questions and the data collection methodology.  Law, Stewart, Letts, et. al (1998) 

state that qualitative research designs seek meaning and understanding and usually involve the in-depth exploration 

of a topic, emphasizing  seeking information from the people who are involved.  Thus, case study methodology 
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allowed the researcher to interview faculty members in their office environments providing the researcher with an 

insiderôs view into the complexities of a faculty memberôs natural habitat of learning and teaching. 

 

Establishing rigors of the study 

 To increase internal validity, the following strategies were employed:  triangulation of data, member 

checking, peer examination, participatory modes of research, and clarification of researcher bias (Creswell, 2002).  

Triangulation of data was accomplished through collecting data from multiple sources including interviews, field 

notes, and document analysis.  Member checking involved returning an interview transcript prior to analysis to the 

participant to obtain their validation and approval.  Participants were encouraged to make modifications, additions, 

or deletions to the transcribed record.  A research peer debriefing team of doctoral students (n=4) served as peer 

examiners. Additionally, the researcherôs beliefs and practices concerning whether the presence of instruction 

technology in the classroom is associated with variations in teaching styles and strategies, may potentially shape the 

way collected data is viewed, understood, and interpreted therefore a field log and a reflexive process was utilized to 

record researcher personal values, assumptions, and biases. 

 

Bounding the study 

 The study was conducted on the campus of a small liberal arts college (SLAC) founded and located in the 

southern United States.  The college is located in a rural Southern community.  The institution enrolls over 1,300 

students at two locations, with a main campus enrollment of 800 students and an off-campus location enrollment of 

approximately 500 students.  Originally accredited as a junior college in 1927, the institution transitioned to a four-

year institution in 1992. 

 

Participants 

 Creswell (2002) argues in order to best help the researcher understand the problem and the research 

questions, participants should be selected purposefully.  Therefore, a purposeful sample of information-rich key 

informants representing a range of disciplines (i.e., three business participants, one math participant and one 

behavioral science participant.) was drawn to obtain a more in-depth picture of teaching philosophies and beliefs 

about teaching with technology.  The select group was diverse in terms of technology access, as well as student 

population. The participants consisted of four males and one female.  Three participants held the academic rank of 

Associate Professor; one held the academic rank of Assistant Professor and one held the academic rank of Professor.  

Two participants had six to ten years of academic experience while three participants had more than 15 years 

experience. 

 

Data collection strategies 

Data collection occurred between January 2004 and May 2004.  Data collection instruments included a 

field log, survey instrument (Appendix A) that included demographic information, questions about teaching 

philosophy, and specific technology usage, and semi-structured face-to-face interviews (Appendix B).  To assist in 

the data collection phase, the researcher utilized a field log to record details of the researchersô thoughts, feelings, 

experiences, and perceptions throughout the research process (Creswell, 2002). 

The interview procedure was semi-structured and open-ended in nature in order to be responsive to 

emergent topics and themes. Open-ended interview questions were used to provide rich qualitative data about the 

influence of instructional technologies on teaching styles.  The primary objective of the interviews was to record, 

analyze, and interpret the individual college faculty memberôs experiences, opinions, and perspectives with regard to 

instructional technologies, teaching philosophy and strategies.  The initial interview took approximately 45 minutes 

to complete and was conducted with the aid of an interview guide. The interview guide addressed teaching style, and 

methods for using and integrating technology in teaching.  Interview times were arranged based on the participantôs 

request and the researcherôs availability.  Interviews were audio recorded and transcribed verbatim. Prior to analysis, 

the interview transcripts were returned to participants for validation and approval.  Participants were encouraged to 

make modifications, additions, or deletions to the transcribed record.  

The anonymity of the interview participants in this research and subsequent potential publications was 

protected using the following methods; the use of a pseudonym; and the use of audio recordings, transcripts, and 

observational notes which were maintained in the researcherôs secure files throughout the research process.  All 

artifacts were coded, so that no personal identifying information was visible and audio recordings were listened to 

by the researcher. 

 

Data analysis  
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 Data analysis for the interviews was inductive and the overall data analysis strategy employed a constant 

comparative methodology (Glaser & Strauss, 1967).  Glaser and Strauss identified four stages of constant 

comparative analysis:  compare the incidents, compare the incidents within each category, reduce the categories to a 

smaller number and begin to develop a framework for understanding the data and begin thinking in terms of theory 

based on the coded data.   

 The interview data was scanned for similarities and anomalies.  Initially, a list of repeated words, phrases 

and ideas were coded in the margins of the transcripts.  The data was analyzed into themes suggested by the data, to 

identify units of information from which broad categories were identified.  This open-coding methodology allowed 

complete examination of thoughts and helped focus the analysis (Creswell, 2002). Throughout the analysis process, 

the research questions were revisited and the data was reviewed for convergence and divergence.  The research 

participants performed member checks on the transcripts.   

 

Results 
Cross-case analysis 

 The following underlying questions were posed by the study.  What pedagogical philosophy guides 

American college faculty? Do college faculty believe in the traditional instructional model of whole class structured 

explanation, guided practice, and a common curriculum contained in textbooks? By comparison, do college faculty 

believe that a learning process which stresses student interest, initiative, and "sense-making" is more important than 

a particular curriculum and see themselves more as a facilitator and resource provider, than a source of content 

knowledge for students?  The results revealed that fewer teachers professed to believe in the traditional, fixed-

curriculum, fact, and skill-oriented model of teaching and instead the majority of the faculty members supported a 

more constructivist teaching philosophy.   

 Traditionally, teaching practice has been characterized by an emphasis on skill and knowledge transmission 

from teacher to students.  By contrast, constructivist theorists argue that understanding is derived from a person's 

effortful activity to integrate newly communicated claims and ideas with his own prior beliefs and understandings. 

To examine this argument empirically, the survey incorporated a set of questions designed to measure their 

philosophical preference between transmission- oriented teaching and constructivist-compatible teaching. Table 1 

represents the alternative statements of teaching philosophy (Becker, 2001). 



 

 159 

 

Table 1    Transmission ï Constructivist Philosophy Continuum 

Transmission Philosophy  Constructivist Philosophy 

 Continuum 

 

Explainer 

Students really won't learn the subject unless you go 

over the material in a structured way.  It's my job to 

explain, to show the students how to do the work, 

and to assign specific projects. 

  

Facilitator  

I mainly see my role as a facilitator.  I try to 

provide opportunities and resources for my 

students to discover or construct concepts for 

themselves. 

 

Curriculum Content  

The most important part of instruction is the content 

of the curriculum.  The content is what students 

need to know and be able to do. 

 Sense-Making  

The most important part of instruction is that it 

encourages 'sense-making' or thinking among 

students.  Content is secondary. 

Curriculum Content  

While student motivation is certainly useful, it 

should not drive what students study.  It is more 

important that students learn history, math, and 

language skills in their textbooks. 

 Interest Effort  

It is critical for students to become interested 

in doing academic work-interest and effort are 

more important than the particular subject 

matter they are working on. 

Whole Class Activities 

It's more practical to give the whole class the same 

assignment, one that has clear directions, and one 

that can be done in short intervals that match 

student's attention spans and the class schedule. 

 Multiple Activities  

It is a good idea to have all sorts of activities 

going on in the classroom.  It's hard to 

organize, but the successes are so much more 

important than the failures. 

 

 Table 2 provides information on about how much teachersô beliefs were aligned with a set of two 

statements about teaching philosophies.  There were seven possible responses for each item.  The series of paired 

statements was preceded by the following statement: 

 

Different teachers have described very different teaching philosophies to researchers.  For each of the 

following pairs of statements, check the box that best shows how closely your beliefs are to each of the 

statements in a given pair.  The closer your beliefs to a particular statement, the closer the box you check. 
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Table 2.    Transmission vs. Constructivist (n=5) 

   

Transmission Philosophy 

  

Constructivist Philosophy 

  Strongly 

Agree 

Moderately 

Agree 

Agree Neutral Agree Moderately 

Agree 

Strongly 

Agree 

 

Explainer/Facilitator 

    

1 

 

2 

 

2 

 

Content/Sense-Making     2 3  

Content/Interest  1 3 1    

Whole class activities/ 

Multiple activities 

  1 1 1 1 1 

  

 Overall, the five case study teacher responses were predominately in accordance with the constructivist 

philosophy and these views were similarly reflected in the interviews.  Teacher 2 was very supportive of the 

constructivist viewpoint (facilitator) by noting ñI have always perceived my role as a teacher to be that of a ñtour 

guide,ò leading the students on a learning journey in the subject/courses.  Technology allows us to have a more 

interesting and enriching ñtourò experience.ò  Additionally, Teacher 1 noted, ñlearning should be less teacher-

centered and more student-focused.ò  The only variance in the constructivist approach was the value of particular 

content covered in textbooks over student interest and effort in academic work. 

 

Faculty type and technology usage 

Teachers 1, 4 and 5 are first-wave or self-starter types.  For example, Teacher 1 noted, ñI am intrinsically 

driven to use technologyò and ñtechnology works very, very well because it lets students do independent 

investigation, so that they can discover things on their own, without having to be told that a particular thing is a 

particular way.ò Teacher 4 stated, ñI just kinda have an affinity for that environment [technology]ò  

and   

Itôs kinda like speed reading a book I try to look at whatôs there and how it works and then get a little 

deeper into the parts of it that Iôd be more interested in and then try to figure out what there is that I donôt 

know how to do the nuts and bolts of it.  

 

 Teacher 5 related that 

I had my first full-time regular teaching  appointment as a visiting assistant professor and it [technology] 

was available and é I quickly became someone who was a heavy user of this technology and would, you 

know, go to the IT department a lot and say I need this, I need that, can you do this for me. 

Teacher 3 represents a second-wave or traditionalist faculty type as reflected in the statements that follow  

(a) it [technology] has to be scientific, valid, reliable data to support my doing it, and (b) unless someone 

provides me with some training or ideas how, itôs just a trendy thing to do, and (c) I recently attended a 

workshop at unnamed university where they talked extensively in sharing materials, books, but no real 

discussion of technology was conductedðnobody seemed to be discussing or enamored with technology as 

part of their teaching processes 

Teacher 2 represents a third-wave or careerist faculty type as shown by the following statement 

 Technology provides me with survival and continued growth as a professional educator.  I see Computer 

Assisted Instruction as retirement vehicle for me personally.  This delivery system for higher education is 

not a FAD, but in reality the future.  We probably will always have brick and mortar course delivery 

systems, but the online feature is growing significantly.  Institutions of higher education, who do not 

embrace the CAI, at least as a means of augmenting their on ground practices, will find themselves left in 

the ñdust,ò so to speak. 

 

Teaching strategies 

 The second set of questions used for analysis concerns teaching strategies because the way that a faculty 

member uses computers indicates his or her underlying pedagogical philosophy. Grasha (2000) believes that current 
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and future users of technology should be concerned about instructional method bias that is ña tendency to select 

teaching processes because the structural features associated with them are personally attractiveò (p. 2).  

 The case study participants believe themselves to be effective and to possess the competency to influence 

student learning.  Their varying beliefs about faculty roles were demonstrated in their customary classroom practice 

using technology.  Faculty reported to have students build understanding through using hands-on activities.  The 

more constructivist teachers described ways that technology use supports their beliefs.  For example, Teacher 1 

stated, ñéwhen it [technology] is used effectively, students can be actively involved and manage their own learning.  

They can discover for themselves.ò  Teacher 4 believes ñthe use of technology allows more ñactive learning cyclesò 

for students.ò  Teacher 5 stated they ñused technology to appeal to different learning styles and to make concrete the 

concepts.ò  Finally, Teacher 2 incorporates technology in teaching through the ñuse of multi-media approach to 

teaching, from film, overheads, videos, and now ï the internet, with just-in-time use of company web-sites to 

reinforce content and bring current relevance to the discussion.ò 

 

Major influences on teachersô beliefs about teaching and technology 

The major factors mentioned by the teachers were pressure from colleagues, students, and outside sources.  

Teacher 3 noted, ñI have a constant reinforcement by a colleague of mine who harasses me to use technology and 

also because now that I do it I find it funò and  

I decided that in order to be in the 21st century as a professor and since I was telling my students they have 

to use PowerPointôs I figured Iôd use it myselféPowerPointôs not new and interesting anymore to students 

and  you know since the students are of a generation of computers and etc you gotta make things more 

entertaining for them and I donôt think PowerPoint as I am using it is particularly entertaining. 

Teacher 5 noted that the administration put pressure on faculty to integrate technology, by stating that, ñI mean it 

[technology] was an institutional expectation that faculty would come to use technology.ò  Teacher 5 also discussed 

how easily textbook publishers are catering to technology usage through the development of PowerPoint 

presentations. 

 éfaculty becoming extensions of computer programséthe publishers are putting out a whole package this 

is how you teach the course and all you have to do is stand there and push the buttons and ask the questions 

that are pre-programmed into the PowerPoint's. 

 

Discussion and Recommendations 
 This study provides insight into how a diverse number of teachers have begun to use instructional 

technologies in their instruction, and examines the relationship between personal beliefs about integrating 

technology and teaching styles and strategies.  The case study interviews indicate that faculty views of learning and 

teaching noted in the surveys and interviews are reflected in the ways they use technology in the classroom.  Views 

of learning and goals for instructional technology use, varied among the five teachers in the case studies, ranging 

from constructivist views for teaching and instructional technology use, to a neutral perspective.  All faculty stated 

that they have used technology to support their teaching in ways they felt are appropriate.  Each teacher offered 

several examples of how they use technology in a way that meshes with their teaching philosophy.  The preferred 

teaching strategies and styles of teachers determined or shaped patterns of technology usage.  Fewer faculty 

professed to believe in the traditional, fixed-curriculum, fact and skill-oriented model of teaching and instead 

supported a more constructivist teaching philosophy.  This finding is incongruent with current literature.  According 

to Bennett & Bennett, (2002) most faculty members conduct a teaching-centered classroom instead of learner-

centered classroom.  Examining the institution, where the study was performed may account for this incongruence.  

Liberal Arts educators seek ñto empower our students to become lifelong learners and creative and critical citizens 

of a media-intensive worldò (Scott, Chenette, & Swartz, 2002), thus a liberal arts education is more likely to consist 

of a learner-centered classroom.  Also, it is interesting to note that first-wave faculty held constructivist views for 

teaching and instructional technology use while second-wave and third-wave faculty held to a more neutral 

perspective. 

 Before an institution can begin to support faculty-integrating technology into instruction, the institution 

must first determine their mix of faculty types, first-wave (self-starters), second-wave (traditionalists), third-wave 

(careerists), and fourth-wave (reluctants), because the strategy needed to support technology integration into 

instruction will differ among types of faculty. 

 For example, why should faculty integrate technology into their teaching if they cannot use it daily?  

Getting excited about using a new technique does not translate into being able to use it effectively.  In order to 

increase the use of technology in the college classroom, college administrations need to make the technology readily 

available before asking faculty to learn and adopt it.  College administrations need to develop a process by which 
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first-wave faculty would be empowered to integrate technology through grants (to buy more hardware and software) 

and release time arrangements. 

 Second-wave faculty need a series of staff development workshops to promote the integration of 

technology into the college classroom.  This series of workshops would begin with learning how to use technology 

to teach (specifically how each discipline can use the technology) and proceed to learn how to use the basic tools of 

technology, and progress to intermediate workshops on integrating technology into instruction.  This series would 

run continuously, with more than one level being offered simultaneously. Release-time arrangements and stipends 

might be provided to stimulate faculty participation.  At the same time, to be effective in promoting the use of 

technology the college administration would need to provide the basic hardware and software for second-wave 

faculty in every office and classroom.  At this point, first-wave faculty would be able to piggyback their applications 

and uses onto the available technology. 

Successful teaching requires that teachers be able to address learnersô needs and understand the variations 

in learnersô styles and approaches.  Teachers can accomplish these requirements by utilizing a variety of teaching 

strategies and teaching styles.  The teachersô teaching philosophy plays a role in determining how technology will be 

integrated into instruction and understanding current instructional technology uses and beliefs of faculty provides a 

plan of action that supports effective responses.  Rather than viewing technology as merely a tool for delivery, 

higher education should view technology as a means to improve learning (Wilson, 2003).  Future studies are needed 

to continue developing a knowledge base about the interaction between personal beliefs of using technology and 

teaching strategies, the relationship of technology to teaching styles and the implications for the teaching styles 

adopted by faculty members. 
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Appendix A 

Technology and Teaching Style 

Participant Information 

 

 

1. What is your age? 

  Under 25 

 25 to 34 

 35 to 44 

 45 to 54 

 55 to 64 

 65+ 

 

2. What is your gender? 

  Female 

 Male 

 

3. What is your academic rank? 

  Instructor 

 Assistant Professor 

 Associate Professor 

 Professor 

 Other ____________________ 

 

4. At which higher education institution are you a member of an academic staff? 

 __________________________________________________  

 

5. Which department/school do you hold your appointment? 

 __________________________________________________  

 

6. How many years have you taught at your current higher education institution? 

  Less than 1 year 

 1-2 years 

 3-5 years 

 6-10 years 

 11-15 years 

 More than 15 years 

 

7. How many years have you taught throughout your higher education career? 

  Less than 1 year 

 1-2 years 

 3-5 years 

 6-10 years 

 11-15 years 

 More than 15 years 

 

8. What is the average number of students that you teach in one term? 

  10-20 

 21-30 

 31-50 

 51-100 
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8. What is the average number of students that you teach in one term? 

 101-150 

 More than 150 

 

9. How often do you use the following technologies? 

  Not 

available to 

me 

Available 

but never 

use 

Available 

but rarely 

use 

Use 

monthly 

Use 

weekly 

Use 

daily 

Email at school?       

Email at home?       

A listserv?       

WWW resources at school?       

WWW resources at home?       

Other Internet resources 

(telnet, ftp, etc)? 
      

A word processor?       

A spreadsheet program?       

A database program?       

Presentation software?       

A web page editor?       

Distance learning?       

Desktop publishing?       

An authoring package?       

Computer-based instruction?       

A digital camera?       

A scanner?       

Video conferencing?       

WWW chat rooms or bulletin 

boards? 
      

WebCT, Blackboard or other 

instructional tool? 
      

 

 

10.  Different teachers have described very different teaching philosophies to researchers.  For each of the 

following pairs of statements, check the box that best shows how closely your beliefs are to each of the 

statements in a given pair.  The closer your beliefs to a particular statement, the closer the box you check. 

 

"I mainly see my role as a facilitator.  I try to 

provide opportunities and resources for my students 

to discover or construct concepts for themselves." 

"Students really won't learn the subject unless you 

go over the material in a structured way.  It's my job 

to explain, to show the students how to do the work, 

and to assign specific projects." 

        
 

  

"The most important part of instruction is the 

content of the curriculum.  The content is what 

students need to know and be able to do." 

"The most important part of instruction is that it 

encourages 'sense-making' or thinking among 

students.  Content is secondary." 

        
 

  

"Students must learn basic skills before they can 

master complex content." 

"Students can learn basic skills in the context of 

mastering complex content." 

        
 

  

"It is critical for students to become interested in 

doing academic work-interest and effort are more 

"While student motivation is certainly useful, it 

should not drive what students study.  It is more 
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important than the particular subject matter they are 

working on." 

important that students learn history, math, and 

language skills in their textbooks." 

        
 

  

"It's more practical to give the whole class the same 

assignment, one that has clear directions, and one 

that can be done in short intervals that match 

student's attention spans and the class schedule." 

"It is a good idea to have all sorts of activities going 

on in the classroom.  It's hard to organize, but the 

successes are so much more important than the 

failures." 

        
 

 

Thank you for participating in this survey. 
 

 

 

Appendix B 

Technology and Teaching Style Interview Guide 
Teaching Style 

1. What is your philosophy of teaching? 

2. Describe your teaching style. 

3. How does technology fit into your philosophy of teaching? 

4. How does technology fit into your style of teaching? 

Methods for Using and Integrating Technology in Teaching 

1. What initially prompted you to use technology as a teaching strategy? 

2. How did you learn to apply technology in your teaching? 

3. Describe ways in which you have integrated technology into your teaching. 

4. How does integrating technology change your role as the teacher? 

5. What specific changes to your teaching resulted from integrating technology in your teaching? 

6. What is the most compelling reason for using technology in the classroom? 

a. For not using technology? 

7. What motivates you to integrate technology into teaching? 

a. Please give a specific example 

8. What incentives drive you to integrate technology into teaching? 

a. Please give a specific example 
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 The use of electronic portfolios for authentic student assessment is growing rapidly (Batson, 2002). 

Creating portfolios electronically offers a number of benefits not available using traditional paper-based portfolios. 

Advantages include the portability from one application or institution to another, wider accessibility of the portfolio, 

and the reusability of artifacts in different contexts and to create multiple portfolios.  

 The two broad approaches to eportfolio implementation have advantages and disadvantages. Some experts 

advocate using generic tools (e.g., word processors, HTML editors, portable document format) to create eportfolios. 

Advantages to this approach include flexibility for portfolio authors to customize their portfolio to reflect their 

individuality and portability from one system to another. Start-up cost may also be low using this approach. 

However, generic tools carry disadvantages. Authors unskilled with the tools may suffer cognitive overload, 

producing lower quality portfolio content as they struggle to use the tools. Second, it is hard to aggregate data from 

portfolios created using generic tools. Finally, securing the contents of the electronic portfolios may be difficult if 

they are to be accessible from Internet-connected computers. 

 Alternatives to the traditional generic tools are specialized electronic portfolio systems. These take 

advantage of computer databases, servers, interfaces, and custom programming. Advantages of such systems include 

more powerful data aggregation to satisfy accountability mandates, simplified security procedures, increased 

opportunities to create multiple portfolios for diverse purposes, computer-mediated communication between 

portfolio authors and their advisers, and a less steep learning curve for the portfolio author. However, disadvantages 

are evident. The portfolio authorôs ability for self-expression is limited. Some customized systems are expensive to 

implement and maintain. Proprietary structures and file formats may limit portfolio portability.  

 Many customized eportfolio systems can be integrated with existing student information systems and 

course management systems. An advantage of tightly integrated systems is the ability to repurpose existing 

information and artifacts for use in portfolios. However, tightly coupled systems such as these require security to 

prevent unauthorized access to private personal data.  

 Selecting an eportfolio system requires rigorous attention to pedagogical and technological considerations. 

Pedagogical considerations include the level of users' technical skills, user access to technology, staff development 

needs, curricular standards to be met, the level of creativity desired, access to student reflections, and data 

aggregation needs. Additional pedagogical concerns are illustrated in the top half of Figure 1. 

 Technological considerations are equally complex, including budgets for hardware, software, and technical 

support, the capacity of the institutionôs infrastructure, system scalability, usability issues including plug-ins and 

utilities, authentication systems, required technical standards (e.g., ODBC- and SCORM compliance) and ongoing 

system maintenance. Additional technological concerns are illustrated in the bottom half of Figure 1.  

 As technological and pedagogical considerations are addressed, a set of requirements will emerge. The 

requirements and preference decisions, along with the results of usability testing, should guide selection of an 

electronic portfolio system. This paper addresses many of these decisions in detail, describes selected electronic 

portfolio systems, and identifies additional eportfolio resources.  

 

Electronic Portfolios: An Overview 
 For many years, artists have used portfolios to showcase their work, demonstrate their skills, and find 

employment. Portfolios are now being used in a variety of fields, including, but not limited to the humanities (Reiss, 

2001), information literacy (Fourie & van Niekerk, 1999, 2001), management (Zalatan, 2001), and nursing (Lettus, 

Moessner, & Dooley, 2001). Portfolio assessment is also gaining popularity in K-12 and higher education as both 

teachers and students collect artifacts to demonstrate skills in specific areas (e.g., Shulman, 1998; Carpenter, Ray, & 

Bloom, 1995; Karoly, 1996; Lyons, 1998; Snyder, Lippincott, & Bower, 1998; Quinlan, 2002). Several definitions 

of portfolios have been offered. One of the most frequently cited is that of Paulson, Paulson, and Meyer (1991): ñA 

portfolio is a purposeful collection of student work that exhibits the studentôs efforts, progress, and achievements in 

one or more areas. The collection must include student participation in selecting contentsé and evidence of student 
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self-reflectionò (p. 60). Similarly, Shulman (1998) of Stanford University defines a teaching portfolio as ñthe 

structured, documentary history of a set of coached or mentored acts of teaching, substantiated by samples of student 

portfolios, and fully realized only through reflective writing, deliberation, and conversationò (p. 37). Barrett (2001b) 

believes ñan electronic portfolio is really a living history of lifelong learning.ò  

 This paper discusses a cross-section of issues related to portfolios, eportfolios, and eportfolio development 

and implementation. Topics include a look at the dilemmas faced by implementers, technological and pedagogical 

concerns raised in the literature, information about the portfolio development process, clarification of important 

terms, criteria for evaluating eportfolio tools, and an examination of various eportfolio tools. Important concerns, 

both technological and pedagogical are addressed and a structure for thinking about those issues is proposed. 

Finally, the paper closes with a list of useful resources and organizations for the decision-maker interested in 

locating additional information about electronic portfolios. 

 
Defining Electronic Portfolios 

 As technology becomes increasingly available, student portfolios are moving from paper formats to 

electronic formats. Experts distinguish between various electronic portfolios and electronic portfolio 

implementations in subtly different ways. Barrett (2000) defines electronic portfolios to include ñthe use of 

electronic technologies that allow the developer to collect and organize artifacts in many formats (audio, video, 

graphics, and text)ò (p. 15). Barrett emphasizes that ñan electronic portfolio is not a haphazard collection of artifacts 

(i.e., a digital scrapbook or multimedia presentation) but rather a reflective tool that demonstrates growth over timeò 

(p. 15). Barrett (2003) distinguishes between electronic portfolios and online assessment management systems. 

Many teacher education systems are implementing electronic portfolios to meet NCATE standards. These systems 

often resemble an online assessment management system, complete with numerical scoring, rubrics, and statistical 

analyses. Trent Batson (2002) uses the term eportfolio to refer to ñdatabase-driven, dynamic web sites, not static, 

HTML-driven sitesò (p. 2). The online assessment management systems are typically database-driven. These 

distinctions can result in vastly different implementations. 

 The use of eportfolios is growing in popularity. Electronic portfolios are used for such diverse purposes as 

assessment, accreditation, reflection, and professional development. An increasing number of eportfolio developers 

are entering the market, facilitating the portability of file types including text, graphics, video, audio, photos, and 

animations. This increasing popularity is due, at least in part, to the increasing use of digital formats for student 

work and the need to organize, search, document, and transport this work. These activities take advantage of 

computer capabilities of storage, display, retrieval, and communication to change curricula (Batson, 2002). 

The American Association for Higher Education (2003) has proposed a ñTaxonomy for Electronic Portfoliosò to 

facilitate discussions about the various kinds of eportfolio implementations. This taxonomy has three main 

discriminators: context, author, and purpose. Understanding these dimensions for your specific need is important to 

select the ñrightò portfolio system or tool. The context describes the setting in which the portfolio was developed. 

Contexts include courses, programs, institution, inter-institutional, and independent portfolios. For example, 

depending on the context, data aggregation may or may not be an important factor to consider. The author of an 

electronic portfolio may be a student, faculty member, administrator, organization, or other individual including 

those not specifically affiliated with the learning organization. Knowing the portfolio authors, and their skills, 

should influence your decision. Purposes for portfolios include development (self-assessment, advising, 

documenting learning over time, documenting professional development, building the curriculum, adding to the 

knowledge base of or among the disciplines), evaluation (achievement of learning outcomes, high stakes evaluation, 

accreditation, promotion and tenure), and presentation (showcasing achievement, publicizing organizational 

reflection and progress, and responsiveness to state and national need for information). The variety of purposes will 

determine the level of creativity and flexibility required of the selected system.  

 

Dilemmas Eportfolio Authors Encounter 
 Electronic portfolios can be developed using one of two broad approaches: using generic tools (word 

processors, HTML editors, portable document format, authoring software) or using customized information systems 

including databases, servers, interfaces, and custom programming (Gibson & Barrett, 2002). Each approach has both 

advantages and disadvantages, forcing eportfolio authors to make choices that are oftentimes difficult.  

 Joanne Carney (2002) completed case study research that examined the decision-making of electronic 

portfolio authors. Her findings help illuminate the decision about which type of electronic portfolio tool to 

implement. She identified six dilemmas that must be confronted by those interested in electronic portfolio 

implementation. Those dilemmas are: 
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 Multiple-purpose dilemma ï Students are encouraged to create portfolios for multiple purposes and 

multiple audiences. Too often, these purposes are in conflict with each other and the result is that none of the 

purposes are served well. An example of this type of conflict can be found in pre-service teacher education. Pre-

service teachers are asked to include reflections on their teaching internship in their portfolio. They are encouraged 

to reflect on their mistakes and share what they learned from that mistake. However, teacher educators also suggest 

the portfolio be used for credentialing purposes. Students may be understandably reluctant to share the same 

information about their mistakes with a licensing agency that they share with a trusted professor. This conception of 

the portfolio also being used in a high-stakes assessment situation often motivates the portfolio author to downplay 

any problems they had in teaching despite the learning benefit from a critical examination of such a problem. 

Portfolio authors are likely to experience a constant tension between the conflicting purposes of their portfolio 

 Personal-revelation dilemma ï Electronic portfolios are frequently placed on the Internet for a worldwide 

audience. Revealing personal difficulties is a source of discomfort for many people and can be used against them in 

countless ways. 

 Cognitive-overload dilemma ï This dilemma is exacerbated by the use of generic tools. Portfolio authors 

lacking the technological skills to produce an electronic portfolio spend cognitive capital coping with their 

technological deficiencies at the expense of portfolio content. Even portfolio authors with a high degree of skill 

spend capital planning and executing specific tasks and exploring new capabilities. With customized systems, the 

cognitive overhead is less than that required to use generic tools.  

 Self-expression dilemma ï Electronic portfolio authors using customized systems are often constrained by 

the systems they use. These authors exert less control over format, appearance, and structure than a portfolio author 

skilled in using generic tools. Portfolios are often considered a very personal reflection of self, and this constraint 

can be a source of dissatisfaction. On the other hand, the unskilled users of this system can readily select an 

aesthetically-pleasing, but pre-determined template to create an eportfolio.  

 Dead-end dilemma ï One of the original purposes of portfolios was to serve as a map or plan for future 

growth and development. Authors of paper portfolios often consider their portfolio to be ñdoneò while electronic 

portfolio authors are more likely to consider their portfolios ña work in progress.ò Authors using generic tools have 

portable files that can be taken from school to school or into the workplace. Customized systems using proprietary 

file formats may cause users to hit a dead-end when they attempt to move their files or teacher candidates to 

abandon their portfolio upon graduation or the next bill to renew the service.  

 Data-aggregation dilemma - Customized portfolio systems are specifically designed to aggregate data for 

such purposes as program evaluation and accreditation. With that as a goal, institutional requirements may 

discourage portfolio authors from documenting deficiencies, despite the potential learning opportunities from a 

closer examination of such difficulties. 

 
Advantages and Challenges in ePortfolio Implementation 

 The use of electronic portfolios offers a number of advantages over traditional paper-based portfolios, such 

as portability, accessibility, distribution ability, and repeatability of performances (Sheingold, cited in Barrett, 1998). 

With portfolios, students participate in their own assessment, rather than rely solely on a teacherôs evaluation of their 

work (Mullin, 1998).  

 The ePortConsortium White Paper (2003) contends that the rise in e-learning has contributed substantially 

to the viability of electronic portfolio adoption. At institutions where elearning is in place, there is an existing 

network that can also be used for an electronic portfolio initiative. Many elearning systems use database-driven 

course management systems. Oftentimes, these systems capture information that can be repurposed for an electronic 

portfolio program. Furthermore, many of the artifacts a portfolio author may decide to use are already available in 

electronic formats and easily transferred to an eportfolio system. Additionally, the data aggregation capabilities 

already present in elearning databases and electronic portfolio systems can facilitate working with accountability 

mandates existing in education today.  

 Well-designed electronic portfolio systems facilitate ongoing dialogue between portfolio authors and their 

audience members. Annotation capabilities and threaded discussions allow the preservation of such dialogues for 

documentation of learning and evidence included in reflections. Electronic portfolios take advantage of hyperlinking 

to provide alternative routes through an individual portfolio. Furthermore, authentication and security practices 

allow an eportfolio author to determine who is able to see specific artifacts and who is denied this access. 

 Finally, electronic portfolios offer opportunities in the area of career development. Employees and 

eportfolio authors can maintain and update their personal information to showcase skills, certifications, 

accomplishments, and awards (ePortConsortium, 2003). However, issues of verification must be addressed (Batson, 

2002). There are foreseeable circumstances in which a portfolio reviewer, be it a potential employer or graduate 
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school admissions counselor, would want to ensure work represented in the portfolio was actually that of the 

portfolio author.  

 Despite the numerous benefits afforded by electronic portfolios, eportfolio innovators must address a 

number of challenges. The authors of the ePortConsortium White Paper (2003) highlight seven areas in which 

challenges may arise: hardware and software, security and privacy, intellectual property and digital rights, usability, 

assessment, acceptance and managing expectations, and long-term maintenance.  

 1.  Hardware and software challenges include the decision to use a generic tool or customized portfolio 

system as well as identifying funding for long-term licensing of such products. Further considerations include 

interoperability with existing systems such as student information systems and human resources system. Systems 

should be scalable to support further growth of the institution. Levels of expertise residing in the organization must 

be considered to determine development and deployment options.  

 2. Security and privacy issues must be addressed to determine who will access portfolio content and system 

data. Policies to address such concerns must be specified before extending access to external audiences such as 

potential employers and program evaluators. The institutionôs responsibilities under the Federal Educational Rights 

and Privacy Act (FERPA) must also be considered.  

 3. Intellectual property and digital rights concerns are growing every day. Issues of ownership of materials 

uploaded to electronic portfolios must be addressed and methods to resolve disputes put in place. Mechanisms for 

verifying and preserving records of authorship should be implemented. ñFair useò guidelines must be made clear.  

 4. Usability issues to address include identifying the plug-ins and utilities required to use the eportfolio 

system, the file formats that will be supported, browsers and computer operating systems that can be used, and the 

bandwidth and other technologies required to create and maintain an electronic portfolio. Additionally, the structure, 

navigation, and system performance of the eportfolio system will enhance or detract from usability.  

 5. Assessment challenges include decisions on individual, course, program, and institutional assessment. 

Curricular and performance standards appropriate for such assessments must be identified and decisions about how 

assessment data is maintained must be made. Finally, decisions about who will have access to assessment data must 

be considered.  

 6. Acceptance and managing expectations is a challenge with any large-scale implementation. Managing 

user expectations and fostering acceptance among users are critical tasks to ensure long-term success. Clarifying 

expectations and responding to suggestions from a diverse user community including alumni, staff, students, 

evaluators, and administrators must be addressed. 

 7. Long-term maintenance issues include an authorôs ongoing access to his or her eportfolios. Decisions 

about how and when to delete files or move them to long-term storage must be addressed. Garbage collections 

routines to delete orphan pages and dead links should be examined.  

 
Important Concerns to Address 

 Implementers of electronic portfolio programs must address a number of issues, including both 

technological and pedagogical concerns.  

 

Technological Concerns 

 Batson (2002) has identified four areas of concern: storage, security, certification, and industry stability.  

 1. Storage - An organization implementing an eportfolio program must consider how work will be stored 

and for how long. Furthermore, multimedia and graphics files can be quite large, requiring large quantities of costly 

storage space. In addition, accessing older storage media is problematic. For example, machines capable of reading 

data stored on a 5.25ò disk are rare today. 

 2. Security ï Maintaining the security of personal information is an important consideration among 

information technologists today. Electronic portfolios may be containers for private information including social 

security numbers, grades, and intellectual property. A security breach could potentially expose the user to identity 

theft and an organization to a lawsuit. 

 3. Certification ï If an educational organization intends to certify work contained in electronic portfolios is 

authentic, a system needs to be created enabling faculty to prevent further changes to certain artifacts and data. 

Authenticity is critical for effective assessment, evaluation, and credentialing. 

 4. Industry stability ï Many companies offering electronic portfolio programs are relatively new and often 

small. Educational institutions making a long-term commitment to an electronic portfolio program will face tough 

decisions relying on new small vendors with an uncertain future. 

 The ePortConsortiumôs White Paper (2003) addressed additional concerns including system infrastructure, 

interoperability, and technological standards. System infrastructure concerns examine the relationships between 
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eportfolio systems and other campus systems already in place. A single department eportfolio system, such as 

University of Central Florida is undertaking Fall 2004, can be a standalone implementation with little to no impact 

on existing system infrastructure. While integration of an eportfolio system with a Student Information System (SIS) 

is achievable, it is not necessary. One advantage of a stand alone implementation is rapid deployment, however a 

disadvantage can be duplication of effort and content across various campus systems. Other deployment options 

include integrating the eportfolio system with a course management system or full integration with campus 

enterprise systems. An advantage to these types of deployment is a single authentication system for all campus 

systems. Specific security and certification issues can be addressed more broadly in this type of implementation. 

Additionally, such systems may be tightly integrated with course management systems, learning systems, grants 

management systems, and other campus wide systems.  

 Interoperability and technological standards considerations can insure eportfolio systems are able to 

communicate with other campus systems to receive and pass information needed by the various systems. 

Information requests may include access to data created by and about users, standardized data structures, and 

verification and digital rights management. Interoperability will also assist in managing workflow between various 

constituents. Adoption of technological standards can allow content to be reused, integrate data from one system 

into other systems, and facilitate authentication and authorization. 

 Usability and accessibility by ñspecial needsò populations must also be considered. Adherence to specific 

document standards (i.e. PDF, jpg, etc.) can help insure archived documents can be read in the future. Investigation 

into the National Archives and Records Administrationôs (NARA) PDF/A standard or some other long-term archival 

format is important. Widespread adoption of carefully defined technological standards can facilitate portability of 

eportfolios and data from one institution or one system to another. This is essential for the long-term usefulness, 

accessibility, and viability of electronic portfolios systems.  

 
Pedagogical Concerns 

 Issues of validity and reliability appear repeatedly in examinations of large-scale portfolio assessment 

deployments (Koretz, 1998; Murphy, Bergamini, & Rooney, 1997; Stecher, 1998). Recently, Wilkerson and Lang 

(2003) reported on the legal and psychometric issues surrounding the use of portfolios for high-stakes assessment 

purposes such as teacher certification assessment. They raised important concerns about the psychometric properties 

of validity, reliability, absence of bias, and fairness.  

 Gearhart and Herman (1998) examined the social context of portfolio development. They found wide 

variability in how portfolios are implemented and the time teachers provide for students to receive assistance with 

revisions and choosing artifacts. Though such concerns are less critical for classroom assessments where a teacher 

understands the context in which the portfolio was constructed, this social milieu introduces reliability problems for 

large-scale assessments. Heller, Sheingold, and Myford (1998) examined portfolio raters and their reasoning while 

conducting portfolio assessment. They were specifically interested in determining when problems with the rating 

process introduced threats to validity. They noted raters found portfolios with uneven evidence were most difficult 

to rate.  

 In addition to the technological concerns of storage, security, and portability, Barrett (2002) added the 

pedagogical concerns of reflection, publishing, and linking and grouping to the list issues in implementing electronic 

portfolios. She stressed the importance of reflection to provide portfolio authors an opportunity to demonstrate 

achievements and to set future learning goals and direction. Under the category of publishing, she raised issues such 

as the ability to individualize portfolio presentations to avoid ñcookie cutterò effects and facilitate creativity. Further, 

she endorsed the ability to create a variety of portfolios for different purposes. Types of portfolios might include a 

learning portfolio focusing on the learner as the audience, a highly structured assessment portfolio to demonstrate 

achievement and receive faculty feedback, employment portfolios, and showcase portfolios demonstrating growth or 

highlighting specific achievements.   

 Work by Wolfe and Miller (1997) indicated teacher time and perceived difficulty in scoring are the biggest 

barriers to portfolio assessment and such concerns must be carefully addressed. They also noted perceived barriers 

decreased as teachers gained more experience with portfolios.  

 Kathleen Yancey (2001) wrote about the issues to be addressed in the portfolio planning process and has 

identified six critical issues, both technological and pedagogical. These included storage, leveraging the potential of 

the electronic environment, defining required technical skills for both students and faculty, determining the level of 

creativity to be supported (i.e. templates or individual creations), determining a schedule for faculty review and 

feedback, and defining the life of the portfolio.  
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Developing Portfolios 

 To understand the technological and pedagogical considerations associated with developing electronic 

portfolios, interested parties can review work from the traditional paper portfolio movement. Burke, Fogarty, and 

Belgrad (1994) have elaborated on a 10-phase portfolio development process (see Figure 1). Briefly, those phases 

involve: 

 Project the purposes and uses of the portfolio to be developed. 

 Collect and organize the artifacts to include in the portfolio. A variety of organizational schemes 

and devices are appropriate. 

 Select the artifacts to be included. Selections may be based on general guidelines. 

 Interject the personality of the portfolio author by color selections, choices regarding page layout, 

or setting the mood or tone.  

 Reflect metacognitively. This involves descriptions of each artifact to help the portfolio reader 

understand the importance of the selected artifact and how that artifact fits into the overall 

portfolio and portfolio goals.  

 Inspect and self-asses goals. This is an examination of the overall portfolio to determine what, if 

any, material must be added or re-aligned. 

 Perfect, evaluate, and grade (if you must). In this stage, portfolio authors add the finishing touches 

and prepare the portfolio for the next stage. Teachers may choose to grade a portfolio at this stage. 

 Connect and conference. Considered by Burke, Fogarty, and Belgrad to be a critical stage in the 

assessment process, the portfolio conference allows portfolio authors to share their work with 

parents and receive critiques from others.  

 Inject and eject. It is in this stage that the portfolio author performs ongoing maintenance and 

updating of his or her portfolio. New materials are added and obsolete materials are removed.  

 Respect accomplishments and show with pride. In this ongoing stage, portfolio authors can show 

their portfolios to others. Such exhibitions offer insight about the portfolio author to portfolio 

viewers.  

 Barrett (2001a) views ñportfolios as a process rather than a product ï a concrete representation of critical 

thinking, reflection used to set goalsò (p. 1). She situates her discussion of developing electronic portfolios in two 

bodies of literature ï that of portfolio development and of multimedia development. Barrett (2000) developed a five-

stage model of electronic portfolio development based on these discussions. 

 The first stage defining the portfolio context and goals. In this stage, the portfolio author must identify the 

purpose and audience for the portfolio, the goals or performance standards that will provide the organizing 

framework for the portfolio, and identify the software to develop the portfolio. 

 The second stage is a working portfolio. In this stage, the portfolio author uses the selected software to 

collect digital artifacts representing achievements and efforts. The third stage is the reflective portfolio in which the 

learner chooses specific artifacts to be included in the portfolio and completes reflections. Care must be taken to 

protect the privacy of these reflections as appropriate. 

 The fourth stage, the connected portfolio, is unique to the electronic portfolios in that it allows the portfolio 

creator to insert hyperlinks to various documents and artifacts to create additional meaning. Documents are 

hyperlinked in a way that allows navigation. All artifacts have been inserted into the document and the portfolio is 

ready to present to others. The fifth and final stage is the presentation portfolio. In this stage, the portfolio is shared 

with appropriate audiences in a medium of the learnerôs choosing. Some are published on the Internet, CD, or video. 

At this stage, some advocate using student-led conferences or interviews to present the portfolio to the appropriate 

audience (Lyons, 1998; Shulman, 1998; Snyder, Lippincott, & Bower, 1998).  

 

Developing Eportfolio Tools 

 Todayôs discussions about eportfolio tools involve the technical community and the academic community. 

At times, commonly used terms have different meanings in the different communities. Usage of these terms appears 

to be imprecise and these authors believe discourse can be enhanced by a clarification of the terms. 

 Standards vs. Requirements  A number of organizations are currently trying to define standards and 

requirements for electronic portfolio systems. The term ñrequirementsò is ambiguous. Members of the instructional 

community speak of requiring a certain number of artifacts, or a certain type of artifact to provide evidence of 

specific competencies. In the technical community, the term ñrequirementsò refers to a list of things adopters want 

the system to be able to do.  
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 The term ñstandardsò also has multiple meanings. In the context of instruction, ñstandardsò are typically 

promulgated by an external organization such as an accrediting body, a department of education, or professional 

organization. In the technical community, a ñstandardò means a rule or description to which other things must 

conform. Examples include units of measurement (inch, pound, or hour) or specific protocols (Ethernet or VHS).  

 Such technical standards are typically owned, controlled or defined by a specific organization. For 

example, the Institute of Electrical and Electronics Engineers (IEEE) defines many of the standards associated with 

computer networks. Product manufacturers adhere to these standards to ensure Toshiba, Dell, IBM, and Apple 

computers can share data on the same network.  

 Similarly, networking companies adhere to standards to allow various products to interoperate. For 

example, IEEEôs 802.11 standard specifies requirements to insure the interoperability of wireless networking. As a 

result, wireless access points and wireless network cards manufactured by a number of different companies can all 

work on the same network. The first authorôs Apple AirPort card, her professorôs Cisco wireless networking card, 

and her friendôs Netgear wireless networking card all allow wireless access to the UCF wireless network. The brand 

of the universityôs wireless access point is unknown and unimportant from a user perspective. The products all work 

together (a user requirement) due to meeting certain specifications (a standard).    

 

 Open Source and Open Standards  Open source is increasingly visible in todayôs higher education 

institution. The open source software movement has provided successful software projects including Linux, Apache, 

OpenOffice, and Sakai. The open source software movement is based on the wide distribution of source code, 

enabling any programmer to make improvements and modifications for further distribution. Such software is 

typically provided at no cost, or for nominal fees. However, this is not always how the term ñopen sourceò is used. 

Some proprietary vendors make their source code available to customers for increased customization and improved 

interoperability. It is still considered by many to be open source software because the source code is open. 

 Open standards, such as Shareable Content Object Reference Model (SCORM) are generally driven by 

organizations attempting to define protocols to increase interoperability of systems. Such organizations include IMS 

Global Learning Consortium, Advanced Distributed Learning (ADL) network, and the IEEE Learning Technology 

Standards Committee.  

 Over a period of six years, the University of Minnesota developed an electronic portfolio system for use by 

students, faculty, and staff. Recently, the code for this system was donated to the Open Source Portfolio Initiative 

(OSPI), a collaborative effort to create an electronic portfolio system by the open source software community 

(Treuer & Jenson, 2003). According to the Open Source Portfolio v. 2 Concept Paper (OSPI, 2003), efforts to 

further develop this code place interoperability and adherence to industry standards as a high priority. Similarly, the 

ePortConsortium (2003) advocates for adherence to open standards.  

 As electronic portfolio adopters begin to consider the eportfolio tools they will use, a decision about open 

source and open standards is necessary. James Dalziel (2003) examines these two movements and the interactions 

between them. The decision is not an easy one, involving tradeoffs that must be considered carefully. 

 

 Evaluating ePortfolio Tools  

 The discussion in this paper thus far has focused on describing and defining terms associated with 

electronic portfolios. With the foundation for decision-making laid, the remainder of the paper addresses how an 

eportfolio implementer can evaluate and select eportfolio tools.  

 Eportfolio adopters must carefully examine their context and requirements to develop criteria against which 

to evaluate eportfolio systems. Gibson and Barrett (2002) offer 10 broad criteria to consider when comparing the 

generic tools approach to the customized system approach. Those 10 criteria are: 

 1. Planning and goal setting ï A portfolio can be used as a tool for portfolio authors and advisers to set 

future goals and plan further learning experiences. In a customized system, this process may be prompted by the 

system and facilitated by documentation of conversations and linking to potential goals and standards. 

 2. Framework for creativity ï A portfolio reflects the creativity and personality of the author. 

Considerations under this category include the electronic portfolio authorôs ability to individualize the portfolio 

using the tools at hand. A portfolio author using generic tools is only limited by the authorôs skill with the tool. 

Customized systems may offer few, if any, choices for structure and appearance.  

 3. Communications ï Planning, developing, and publishing an electronic portfolio requires communication 

between the portfolio author and a mentor or adviser. An electronic portfolio system should be evaluated for 

capabilities to support this ongoing dialog. 

 4. Collaboration tools ï Examples of collaborative tools include threaded discussions and whiteboards. 

Electronic portfolio systems support collaboration to varying degrees. 
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 5. Reflective process ï An electronic portfolio should support learner reflections. Multiple audiences need 

to be accommodated which will likely involve addressing security concerns. 

 6. Connection capabilities ï An electronic portfolio must have the capability to link various work products 

and reflections. The system should support linkages for multiple purposes and multiple audiences. 

 7. Organizational flexibility ï Electronic portfolios should be organized in flexible ways to accommodate 

multiple views, purposes, and audiences. 

 8. Display flexibility and transportability ï Portfolio authors should be able to display their electronic 

portfolios in various ways. Proprietary display systems will limit this flexibility. 

 9. Data and information ï Data and information may be aggregated to support program evaluation, 

accreditation, and curricular decision-making. Data collection efforts must consider privacy and confidentiality 

concerns of electronic portfolio authors. 

 10. Start-up costs and maintenance ï Start-up costs and long-term maintenance needs must be calculated to 

determine if the portfolio system is cost-effective.  

 Additionally, eportfolio adopters will wish to review a variety of requirements and standards proposed by 

various groups. Adherence to certain technical standards may form the basis of some requirements against which an 

electronic portfolio system must be evaluated prior to adoption. Lists of such standards can be found in Treuer and 

Jenson (2003), as well as the ePortConsortium White Paper (2003). 

 

Consumerôs Guide to Selected Electronic Portfolio Systems 
To analyze four e-Portfolio systems (or assessment management systems), from a consumerôs perspective, 

the authors used the system based on several assumptions about the institution environment and institutional goals, 

the system users, and the targeted audiences. The eportfolio systems selected for further investigation were LiveText, 

TaskStream, The OSPI, and Chalk and Wire. 

 

Assumptions about institutional environment and goals 

 Implementation of the eportfolio system would take place in a higher education institution with at least 

bachelor and masters programs in multiple disciplines.  The authors assumed the organization required an electronic 

portfolio system capable of integrating with existing student and course management systems, hardware, and 

software, as well as meeting the diverse present and future needs of faculty, students, and the community. However, 

the authors did not review interoperability with other systems. 

 The authors assumed the institution provided on-campus computer access and a computer network to 

faculty and students. The computer hardware specifications assumed at least 256 megabytes of RAM, a 20 gigabyte 

hard drive, a microphone and speakers, a scanner, a read/write CD or DVD drive, a floppy drive, a high-speed USB 

port, and Internet access.  Installed computer software was assumed to include an office suite application (i.e., word 

processor, spreadsheet, and presentation tools), Internet browser, Adobe Acrobat reader, and other freeware 

necessary to view some Internet documents and Web sites.  Minimal graphic software tools (i.e., paint, Netscape 

Communicator, etc.) were also assumed to be available. 

 The institutionôs document management and storage systems assumed access through Internet or network 

to a central server, either located at the institution or through the service provider, and the e-portfolio system would 

need to provide a method for organizing and maintaining digital artifacts.   

 
Assumptions about system users 

 For this evaluation, the authors envisioned two primary audiences: instructors and students.  To conduct the 

evaluation, we assumed both instructors and students were proficient in performing basic tasks in word processing 

and spreadsheet software, e-mail, and Internet browsing and therefore capable of entering data into a pre-designed 

form and uploading various document formats (e.g., doc, xls, pdf, ppt, jpg, etc.) to create an artifact database. 

 From the instructorôs perspective, the purpose of the e-Portfolio is to demonstrate the studentôs learning and 

growth as he/she progresses through the program.  As an assessment tool, the eportfolio also provides physical 

evidence of knowledge and skills gained, as well as reflections of the learning experience and interpretation of 

learning and skill development.  The instructor requires an eportfolio system providing the student flexibility to 

creatively demonstrate accomplishments, as well as development of evaluation rubrics based on program standards 

and generation of both individual and aggregated assessment data for student achievement of standards reports.  

Instructors also desire the option of developing and presenting a collection of exemplary portfolio artifacts for 

illustrative purposes. 
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 Although the student may recognize the value of the instructorôs application of e-Portfolios in learning, 

his/her perspective also focuses on future employment application.  The student requires an e-portfolio system 

providing flexibility and creativity to effectively market him/herself. Students need to be able to publish the 

portfolios for presentation in a variety of formats: hard copy, videotape, DVD, CD-ROM, and Internet.  

 In terms of context, the authors assumed the eportfolio system would typically be used as part of classroom 

instruction. As such, professors and instructors provide criteria and standards to use when selecting artifacts to 

include in the portfolio, along with a rubric explaining how the portfolios would be evaluated. The authors assumed 

the e-portfolio system would need to have both public and private student self-reflection areas, including 

documentation of future learning goals.  Likewise, a need for the system to provide for confidential feedback from 

instructors was an assumed functionality. 

 
Assumptions about portfolio audiences 

 Generally speaking, the authors assumed the audience to receive a complete eportfolio would be 

individuals from a higher education institution, instructors, students, their families, and potential employers.  At a 

minimum, all members of the targeted audiences had access to a computer with Internet access or a CD or DVD 

player. Software requirements included an office application suite, Adobe Reader, and a web browser.  

 Although cost was a primary factor in the institutionôs decision criteria, faculty and student usability was 

more critical. The criteria used to evaluate e-portfolio system usability originated from work by Gibson and Barrett 

and included: 

 Planning and goal setting: Studentsô portfolios can easily be evaluated against a variety of standards 

templates. 

 Creativity ability: Students can creatively build and edit portfolios to best illustrate their individuality. 

 Facilitated communications between instructor and student: System can provide internal message 

system, as well as options for instructors and peers to comment on each otherôs work. 

 Collaboration tools: System can provide collaborative learning and online collaboration opportunities 

among peer and support circles. 

 Support for reflective processes: System offers areas for students to communicate reflective aspects of 

projects, assignments, and courses. 

 Connection and linking capabilities: System can provide methods for linking assignments, reflections, 

and other creative work products to tailor the portfolio for different audiences. 

 Organizational flexibility: System can provide opportunities for reframing portfolios for different 

applications and situations. 

 Display flexibility and transportability: Eportfolio can transfer to other formats and platforms. 

 Data and information: System can provide a variety of customizable and formatted reports generated 

by authorized users. 

 Start-up costs and maintenance: System start-up costs and ongoing maintenance are minimal due to 

ease of system administration.  System administration can provide ability to associate users and 

courses; allow users to set-up and edit course profiles; offer a robust, useful, and accurate help system, 

providing clear directions regarding system features and use; enable departments to customize the 

system for unique purposes. 

 The authors of this paper added system functionality and usability: Students can log in and out of the 

system easily; determine which systemôs options are available for their use; select user profiles and 

types; easily create, organize, and upload work online; submit assignments online.  Instructors can 

easily create assignments online, providing corresponding instructions and assignment details.  System 

security features are available and easy to apply by both instructors and students. 
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LiveText 

Criteria  Results 

Planning and goal setting Instructors have convenient access to a wide variety of standards which can be used 

to create individual or institution-wide rubrics for evaluating student portfolios. 

Creativity ability Limited creativity is supported with the ability to upload and incorporate images. 

Images can be placed above or below text, or to the left or right of text, depending 

on the userôs wishes. The Java editor offers user control on heading type, a limited 

font selection, styles (bold, italic, underline), a small color palette, and access to 

bulleted and numbered lists. Six site theme colors are available: sage, lilac, classic 

blue, cranberry, grape, and sunset. The selected theme is applied across the entire 

site, not just one portfolio.  

Facilitated communications 

between instructor and 

student 

Portfolios can be shared between instructors and students. The instructor receives 

portfolios for review in a section of ñMy Deskò. Rubrics to evaluate specific 

documents or portfolios in general are available at the institutional level or can be 

created by individual instructors. These rubrics offer commenting capabilities. 

Users can enable discussion threads on each page.  

Collaboration tools The user can enable discussion threads on each page. Students can share their 

portfolios and documents with instructors, peers, and visitors. Commenting is 

supported.  

Support for reflective 

processes 

Institutions can create sample reflections or instructions for reflections within 

templates. These can be modified by the user for individual use. Artifacts can be 

attached or linked to the reflections.    

Connection and linking 

capabilities 

Linking capabilities are good, supporting links to documents both internal and 

external to the system. LiveText also supports attachments. 

Organizational flexibility Permits creation of courses, lesson plans, portfolios, and projects; User can create 

multiple instances of each project type and link from one component to another. 

Supports multiple portfolios with user-defines sections in each. Also allows 

institutions to create templates for users to modify as needed. 

Display flexibility and 

transportability 

Offers option to print, permitting selection and preview of print job. Also exports 

files to a zipped html archive of documents, images, and attachments. LiveText 

branding is removed and users can work with CSS to apply a new look to their 

work.  

Data and information LiveText is strong in this area, collecting and aggregating data across professors for 

use in the accreditation process.  

Start-up costs and 

maintenance 

Start-up cost is $79 or $99 per student, depending on package selected; 

maintenance $5/month after graduation. Cost is shifted to the student. 

System functionality and 

usability 

Login and logout is easy. Availability of options is readily apparent. Uploading 

work is easy. Sharing work with others is not difficult; the default security settings 

protect individual work. The system is complex enough to be daunting to the 

novice user. Highly proficient users should be able to figure out the system fairly 

easily. On the Macintosh platform, the biggest usability problem is ñbugginessò 

with at least one bug resulting in lost and irretrievable data.   

 

Bugs encountered: 

Loading Preview ï While creating a new portfolio and choosing a template, the first author saw a message 

LiveText was loading a preview. The preview never loaded. The author attempted loading twice using IE 5.2 on 

Mac OS 10.3.5 with 640 MB of RAM. 

Java Editor ï Scrolling through long documents resulted in erratic behavior, making it difficult to select 

large blocks of text (for example, to change fonts). Apostrophes and quotation marks regularly turned into question 

marks, probably due to copy and paste procedures.  
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 TaskStream 

Another e-Portfolio system evaluated based upon the above criteria was TaskStream 

(http://www.taskstream.com).  The opening screen for TaskStream provides a logical, organized view of the system 

tools and features, making it extremely user friendly. 

Criteria  Results 

Planning and goal setting TaskStream offers a wide variety of standards for aligning student portfolios with 

the curriculum, as well as tracking standards and generating reports. 

Creativity ability Due to the templates offered through TaskStream, students have limited creativity 

options for displaying and demonstrating work. 

Facilitated communications 

between instructor and 

student 

TaskStream offers an internal messaging system for direct communication 

between the instructor and students.  New messages are indicated by a blinking 

ñNew Messageò icon in the upper right corner of the screen. 

Collaboration tools TaskStream allows students to share their e-Portfolios with other students, both 

within the system, as well as external e-mail.  Based upon the level of access 

provided, students could collaborate to create a portfolio assignment for a given 

class. 

Support for reflective 

processes 

TaskStream provides a text box for student reflection at the time the student is 

uploading the artifact.  Students can upload additional documents to support their 

reflective comments. 

Connection and linking 

capabilities 

Although TaskStream offers opportunities for providing links to other online 

work, as well as uploading work, limited interaction can be created between and 

among work products. 

Organizational flexibility TaskStream appears to offer some flexibility for reframing portfolios for a variety 

of applications (e.g., school, job search, etc.) through the ñPublish/Shareò option. 

Display flexibility and 

transportability 

Student portfolios are created and maintained on the TaskStream system.  

Although the uploads and links could be transported to other e-Portfolio systems, 

students would basically be re-creating their portfolios on the new system. 

Data and information TaskStream offers a variety of formatted, printable reports. 

Start-up costs and 

maintenance 

TaskStream provides system administration options to both instructors and 

students.  Students can associate, set-up, and edit course profiles.  The help system 

is useful and comprehensive, providing easy to follow directions regarding system 

features and use.  System customization by different departments for unique 

purposes is possible based on standards and template options 

System functionality and 

usability 

TaskStream is relatively easy to access (logon) and provides a comprehensive 

view of system options on the entry screen.  Instructors and students can easily 

determine and select user profiles and types, as well as system security features.  

Both instructors and students can easily create, organize, and upload assignments 

and work online, as well as provide corresponding instructions and assignment 

details. 

 

Open Source Portfolio Initiative (OSPI) 

 The OSPI follows a three-step process (enter, share, view) for portfolio development. This simple sequence 

makes the system useable, but many will find themselves constrained by inflexible organizational capabilities.  

Criteria  Results 

Planning and goal setting Not available 

Creativity ability There is little flexibility permitted for individuals. The default version 1.5 only 

permits individuals to show or not show a specific element. There is one template 

available.  

Facilitated communications 

between instructor and 

student 

Commenting features are enabled by default, offering opportunities for students 

and peers to comment on work. The notification system doesnôt work ï at least 

not on the Macintosh using Mozilla or IE.  

Collaboration tools The only collaboration tools available are the commenting tools.  

Support for reflective 

processes 

Support for reflection is adequate. With customization by the institution, models 

of reflection can probably be provided and edited by individuals. 

Connection and linking Connection and linking capabilities are ñbuggy.ò The material manager permits 

http://www.taskstream.com/
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capabilities users to upload and organize a variety of file types and URLs. These can then be 

attached to various portfolio elements. However, viewing these artifacts in 

preview mode generates error messages in both IE and Mozilla on a Macintosh.  

Organizational flexibility The default installation of the OSPI offers no flexibility for individual users. 

Because the system is Open Source, institutions with sufficient technical expertise 

on staff can substantially customize the system, but these customizations are 

unlikely to result in a highly customizable system for the end user.  

Display flexibility and 

transportability 

The system purports to offer the capability of downloading user portfolios. The 

first author couldnôt make this work on her Macintosh. IE wouldnôt allow me to 

download. Mozilla allowed the download, but then the resulting zip file would not 

extract.  

Data and information Not available.  

Start-up costs and 

maintenance 

Start-up and maintenance costs will vary widely depending on an institutionôs 

implementation of the portfolio initiative and the in-house expertise for 

maintenance and configuration. Specific hardware requirements will need to be 

satisfied. 

System functionality and 

usability 

Adding an attachment in the personal information section caused the Apache 

server to generate an exception report in both Mozilla and IE. 
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Chalk and Wire 

One of the e-Portfolio systemôs evaluated based upon the above criteria was Chalk and Wire 

(www.avenet.net).  Although Chalk and Wire has a relatively user friendly e-Portfolio system, some aspects of the 

system were not effective. 

Criteria  Results 

Planning and goal setting Due to the structure of the Chalk and Wire system, studentsô portfolios could be 

easily evaluated based upon the desired standards. 

Creativity ability Chalk and Wire did not provide very much flexibility for student creativity.  

Students can select templates based on a few standard system templates or upload 

their own.  Students can select photographs and illustrations from a few system 

standards or upload their own.  Students are unable to move text boxes or display 

assignments or work products except in the format prescribed by the system. 

Facilitated communications 

between instructor and 

student 

Chalk and Wire does offer an internal messaging system for direct communication 

between the instructor and students. 

Collaboration tools Chalk and Wire does allow students to share their e-Portfolios with other students.  

Based upon the level of access provided, students could collaborate to create a 

portfolio assignment for a given class. 

Support for reflective 

processes 

Chalk and Wire provides a text box for student reflection.  Students can upload 

additional documents to support their reflective comments. 

Connection and linking 

capabilities 

Although Chalk and Wire offers opportunities for providing links to other online 

work, as well as uploading work, limited interaction can be created between and 

among work products. 

Organizational flexibility Chalk and Wire offers limited flexibility for reframing portfolios for a variety of 

applications (e.g., school, job search, etc.). 

Display flexibility and 

transportability 

Student portfolios are created and maintained on the Chalk and Wire system.  

Although the uploads and links could be transported to other e-Portfolio systems, 

students would basically be re-creating their portfolios on the new system. 

Data and information Chalk and Wire produces a variety of formatted, printable reports. 

Start-up costs and 

maintenance 

Chalk and Wire limits studentsô ability to associate, set-up, and edit course 

profiles.  The help system is useful, however, not as robust as many users may 

need.  The directions regarding system features and use are clear, however, not as 

comprehensive as may be desired.  System customization by different departments 

for unique purposes appears limited. 

System functionality and 

usability 

Although it is relatively easy to logon to Chalk and Wire, logging off and 

determining which systemôs options are available for use are not readily apparent.  

Selecting user profiles and types, and determining system security features, also 

are not easily identified or applied.  However, students can easily create, organize, 

and upload work online, as well as submit assignments online.  Also, instructors 

can easily create assignments online, providing corresponding instructions and 

assignment details. 

 

ePortfolio Resources 

 This final section of the paper contains web addresses and brief descriptions of some of the best Internet 

resources on the subject of electronic portfolios. Links to publications and organizations are included.  

 ElectronicPortfolios.org at http://www.electronicportfolios.org/ ï Compiled by Dr. Helen Barrett, an expert 

on electronic portfolios, this web site offers links to presentations, papers, and how-to guides to develop electronic 

portfolios using generic tools. Of particular interest is the link to the Apple Learning Interchange exhibit at 

http://ali.apple.com/ali_sites/ali/exhibits/1000156/.  

 National Learning Infrastructure Initiative at 

http://www.educause.edu/nlii/keythemes/eportfolios.asp#resources identifies electronic portfolios as a key theme. 

Their web page links to a variety of references and resources on the topic, including conference presentations.  

 ePortConsortium.org at http://www.eportconsortium.org/ ï A white paper published in November, 2003, by 

this consortium of institutions is downloadable from their site. Additionally, the References page of their web site 

links to a variety of eportfolio projects, software, papers, and activities.  

http://www.avenet.net/
http://ali.apple.com/ali_sites/ali/exhibits/1000156/
http://www.educause.edu/nlii/keythemes/eportfolios.asp#resources
http://www.eportconsortium.org/
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 Electronic Portfolio Action Committee (EPAC) Virtual Community of Practice (VCoP) at 

https://worktools.si.umich.edu/workspaces/dcamrid/002.nsf - The EPAC VCoP offers a forum for scholars, thinkers, 

and innovators to discuss electronic portfolios in higher education. The American Association of Higher Education 

(AAHE) sponsors this VCoP. Organizational membership is required. 

 Also from the AAHE, the Portfolio Clearinghouse at http://www.aahe.org/teaching/portfolio_db.htm 

provides a searchable database of electronic portfolio projects from a global audience.  

 Sponsored by the Carnegie Foundation, the Knowledge Media Laboratory at 

http://kml2.carnegiefoundation.org/html/gallery.php offers 25 examples of teaching portfolios created by K-12 

teachers and those in higher education. Examples come from a wide variety of disciplines.   

 

Summary 
 Eportfolio implementers face a number of important decisions. The system selected impacts both the 

pedagogical and technological environments at the institution. Carneyôs (2002) dilemmas illustrate the difficulty of 

the decision-making process for instructional leaders. Shulman (1998) also warns about five dangers of using 

portfolios: they become mere exhibitions; they are difficult to complete; the consequences of trivialization; the 

possible perversion of the process; and the possibility of misrepresentation. Instructional leaders must guard against 

these dangers and continue to advocate for the pedagogical goals of electronic portfolios or risk being overtaken by 

high-stakes assessment and accreditation goals of administrators, accreditation organizations, and evaluators. 

Furthermore, the trend to aggregate data carries ethical considerations and offers potential for abuse that must be 

weighed carefully. 

 Technology leaders have an equally imposing set of challenges to face. The lack of defined standards in the 

industry pose special challenges for ensuring scalability and integration with legacy systems. The Open Source 

movement offers a viable, if non-traditional, option for institutions with substantial in-house expertise. 

 A number of customized systems are available, at a price, to facilitate a non-technical user in creating and 

assessing an electronic portfolio. The electronic portfolio industry is still in a nascent stage, so one can expect a 

number of significant changes to both commercial and non-commercial offerings. It is essential curricular, 

pedagogical, and administrative leaders meet with software developers to educate them about the how eportfolio 

systems should be developed.  The OSPI and EPAC communities encourage scholars to become involved and guide 

their development efforts. Curriculum and pedagogy experts must involve themselves in this discussion to influence 

eportfolio development efforts. 
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Abstract 
 How did we build a site that has grown to more than 6,000 Web pages and 50 million hits per year ï with a 

few part-time people, with no budget for the first five years, and a minimal budget the next five?  We will describe 

an efficient and effective design process fundamental to our strategy that is essentially a method of disciplined 

inquiry.  Our own XML content management system perpetuates our Website into the future as Web browsers, 

HTML, CSS, and editors continue to evolve. 

 

Current School of Education Site at Indiana University 
 In May, 1994, the first Website for the School of Education at Indiana University Bloomington was 

launched.  The home page had two links ï one to our Instructional Systems Technology Department, and the other 

to the IUB home page.   

 Now our site ( http://education.indiana.edu ) consists of more than 6,000 Web pages, and we have received 

more than 120 million hits in the last two and a half years.  Our Website is highly ranked in Google searches.  For 

example, searching for the terms, óschool of educationô, in Google has consistently ranked our home page in the top 

five out of about 12 million pages that contain the words óschoolô and/or óeducationô ï i.e., 

http://www.google.com/search?hl=en&ie=UTF-8&oe=UTF-8&q=school+of+education . 

 How did we make this kind of progress in the past decade with a few part-time people, with no budget for 

the first five years, and a minimal budget the next five?  We will describe an efficient and effective design process 

fundamental to our strategy that is essentially a method of disciplined inquiry.  Our own XML content management 

system perpetuates our Website into the future as browsers, HTML, CSS, and editors continue to evolve. 

 

Practical Web Design:  An Inquiry-Based Process 
 Boling and Frick (1999-2004) have developed and refined and effective and efficient process for Web 

development ( http://www.indiana.edu/~pedagogy/preview ).   The process itself is inquiry-based. 

 

Analyze Your Needs and Those of the Users 

 We typically conduct a needs assessment by using multiple sources of information.  We often interview key 

stakeholders in the School of Education, which include current students, faculty, staff, and administrators.  We also 

interview members of our target audiences, or gain information about their needs through our ñgatekeepersò.  The 

primary target audiences we try to serve on our Website are prospective students (both undergraduate and graduate), 

current students, faculty, staff and associate instructors, and our alumni.  Our secondary target audience is K-12 

teachers.  Results from these interviews help us to form goals for our Website.  We also interview ñgatekeepersò in 

the School ï the people who often interact with prospective and current students, their parents, and other members 

of the public.   We ask the gatekeepers to list the most frequently asked questions they have received over the past 

year, who asks the questions, when, how (phone, e-mail, walk-in), and what the answers are.  Examples of 

frequently asked questions:  ñWhen can I take the Praxis I exam?ò (from students who want to get admitted into our 

teacher education program);   ñWhat programs do you have?ò (from prospective students);  ñCan you graduate in 

four years?ò (from parents of undergraduate students);  ñWhat are the prospects of getting a job when finished with a 

degree?ò (from students and parents).  Finally, we look at Web statistics to see which of our existing Web pages are 

receiving a lot of traffic.  For example, we know that the most frequently accessed Web page link on our home page 

is to ñAcademic Programs and Departmentsò and that our search engine is used next most frequently.   We also get a 

very large number of hits on our K-12 resources pages, such as lesson plans for teachers, classroom management 

styles, for teens only, resources for teaching reading and social studies. 

 Next we sort through the data we have gathered.  Often we put items on index cards.  Then we do a card 

sort, usually by inviting some people we grab from the hallways (i.e., students or staff who are interested and have 

some free time) to rapidly group cards together with common themes.  We label the piles of cards and put rubber 

http://education.indiana.edu/
http://www.google.com/search?hl=en&ie=UTF-8&oe=UTF-8&q=school+of+education
http://www.indiana.edu/~pedagogy/preview/index.html
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bands around them, and in turn start grouping the piles, until we get the number of piles of piles down to 10 or less.  

This is effectively creating the information architecture for the Website, or for a subsite within the overall site, such 

as an academic program area.  

 Who is the ñweò here?  Sometimes it is just the Web Director (first author) and graduate assistants.  Many 

times in the past it has been student design teams we have formed in appropriate courses in Instructional Systems 

Technology (IST).  This is a good learning experience for our IST graduate students, and it is very inexpensive ï 

usually just the cost of supplies and materials, such as index cards and computer printing. 

 

Paper Prototyping and Usability Testing 

 Next the design team creates a set of paper pages, called a rapid paper prototype, containing a sample of the 

content and structure we are proposing for the site.  The content structure is based on the information architecture 

we derived from the needs assessment.   The paper prototype is typically put into a 3-ring notebook.  We write 

numbers next to the hyperlinks (underlined text), and then we have tabbed pages with numbers on them, so that we 

can simulate Web browsing.  We then conduct usability tests of the paper prototype by selecting members of the 

target audience.  Usually we need to only select 4-6 members of each appropriate group.  We then observe these 

people who try to use the paper prototype to answer frequently asked questions that we identified in the needs 

assessment.  We ask them to think aloud, and we record the paths they take and whether they find the information or 

not (or where they would look for it if it were in the prototype).  We occasionally alter the prototype ï sometimes on 

the spot ï and continue to test it until we have identified major problems with the design of the information 

architecture.  If the problems are severe, we attempt to redesign the paper prototype and conduct another round of 

usability tests.  Otherwise, we fix the problems and incorporate the design solutions in our computer prototype, 

which is the next phase. 

  

Computer Prototyping and Usability Testing 

 We do rapid computer prototyping next so that we can conduct further usability tests.  Now we need to 

attend to some of the Web elements such as how users will navigate the site, banner graphics (or approximations), 

page layouts, occasional images, etc.  At this point, we are not trying to make the design completely finished but to 

get enough of it working on the Web so that we can try it with users.  In the past five years, we have made this 

process fairly easy by creating new design templates and by using our EdWeb tools (described below) to build or re-

build a Website with the page content stored in XML files.  We then publish those pages on a temporary computer 

account that we use for testing.  The temporary site has no public hyperlinks to it, so the rest of the world does not 

know it exists (nor can it be indexed by search engines, since nothing on the Web links to it).  The rapid computer 

prototype often has links in it that go to other existing Websites at our university or within the School of Education. 

 We then select a new group of 4-6 users who are representative of each relevant target audience, and we 

conduct usability tests in a similar fashion as described above for paper prototype testing.  Users are asked to think 

aloud, and we record their paths for browsing (and also how they use the search engine).  We use these data to 

identify further problems with the design, including navigation issues.  If the problems are still severe or numerous, 

we will make changes and conduct a new round of usability tests with the modified computer prototype with 

completely new users.  When satisfied that we have fixed the big problems with the design ï based on our usability 

findings ï then we move on to the final production of the site.   

 

Building the Web Site 

 At this point we need to pay attention to numerous details for Web publishing which naïve developers think 

of as Web design ï i.e., getting final versions of graphics produced so that they look good and load quickly, creating 

and debugging style sheets (CSS), making sure HTML or XHTML is valid, making each Web page ñlook goodò in 

terms of layout, use of white space, inclusion of graphics, etc.  We also need to test to make sure our hyperlinks are 

working correctly.  Normally we do this in our temporary Web account, so the public is unaware of the new site. 

 As we are building and testing the site, we ask key stakeholders to take a look at it, such as our Dean, 

department chairs, and others in the School of Education.  Based on their feedback and comments we tweak the site 

further. 

 Finally, when we are ready to go ñliveò, we copy the XML files to the actual production site.  We update 

our production versions of design templates (a combination of PHP and XHTML), and then we use our EdWeb 

Tools, described below, to publish the Website.  If it is a completely new Website, then we need to add hyperlinks 

on other existing Web pages on the Schoolôs site and also notify other sites of the new site.  If it is a revision, 

usually little external change is required since we make every attempt to keep file names the same so that we do not 
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break external hyperlinks to the site or parts of it.  We also ask our university Webmaster to direct the university 

search engine to index the new site (or re-index it). 

 Then we announce the new Website in ways that are appropriate to the occasion.  If the site is brand new, it 

also needs to be registered in places such as Yahoo and Google. 

 The ñweò here is the Web Director and assistants (authors). 

 

Maintaining the Site 

 Every Website is like a new child.  Someone needs to watch over it and help it grow and change.  This is 

usually where we bring in the content management person in the School of Education who will be responsible for 

this.  Basically, we train this person (often a staff member or graduate assistant in department or office) to use our 

EdWeb Tools, so that she or he can update the content as it changes in her or his area of responsibility.  Our 

philosophy is to have people closest to the content do the management of it.  They know when something changes 

and the Website needs to be fixed to reflect those changes.  These people do not need to have special Web design 

skills.  Usually someone who is experienced with e-mail and word processing can learn to use our EdWeb Tools and 

a WYSIWYG editor such as FrontPage or Dreamweaver.  They focus on the content, since we have provided them 

with a working information architecture derived from our needs assessment and a design and navigation system that 

has been evaluated with members of the target audience through usability testing. 

 

EdWeb Tools for Content Management 
 The EdWeb Page Maker tools were written in PHP (acronym for PHP Hypertext Preprocessor) in 2001. 

PHP is a server-side scripting language that works within HTML documents to enable generating dynamic Web 

pages on demand. Although there are several other options such as Cold Fusion, Java, and Perl, we chose to use 

PHP for two reasons. First, PHP is free. It was open source and we could find examples out there to modify and 

adapt into own programs. Second, PHP is a combination of simplicity and robustness. For example, programmers 

can use a few simple lines in PHP to retrieve or store data in a database.  

 In the School of Education, the content of each Web page is stored in XML format on a secure Web server.  

The EdWeb Page Maker tools combine the XML content with the appropriate local design template to publish a 

static HTML Web page for world to see.  The School of Education is a complex organization with many program 

areas and offices. Each unit needs to have customized navigation on their Web pages while maintaining a consistent 

design with the overall School of Education Web site. In order to meet such a need, we designed a Web page 

template for each unit with unique navigation sidebar and footer information (See image 3.1 below). Such a locally 

tailored template can provide an effective and efficient way of managing the Web pages within that account. The 

content providers in each unit manage (edit) the main body section of the Web pages. They can create a new Web 

page or modify the content of an existing Web page. Whenever there is a change in the template, the Web Director 

at the School level will make the change and use the EdWeb Page Maker tool to re-publish all the Web pages with 

the new appearance.  Once the templates are changed, republishing takes only a few seconds on the live Website 

(analogous to remodeling a jet airplane while in flight). 
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3.1: Three main sections of a Web page 

 

 The EdWeb Page Maker tool is easy to use. Any person who is familiar with word processing software 

such as the Microsoft Word or WordPerfect can use the EdWeb Page Maker tools with minimum training. The 

process of how this tool works is listed below: 

 1. Launch Netscape or Internet Explorer.  

 2. Click in the location window, and type the URL of the EdWeb Page Maker tool.  

 3. The first screen appears as below (See image 3.2):  
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3.2: The first screen of the EdWeb Page Maker tool 

 4. Click on the XML file that you are going to update in the second column. If your XML file is in a 

 subdirectory, first click on the subdirectory name in the first column, and then select the XML file. If you 

 need to upload a file, make a new XML file, or make a new directory, you can do so in the third column.  

 5. If you are updating an existing file, the EdWeb Page Maker tool will open the file and you should see a 

 page that looks like this (see image 3.3): 
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3.3: Opens in the editing mode  

 

(Note: if you are creating a new file, the text input boxes above will be blank.)  

 6. Modify fields of the EdWeb Page Maker Web form (see image 3.4).  
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3.4: Editing a Web page 

 7. Click the "Write XML file and preview" button at the bottom of the form. You will then see how your 

 Web page will look when combined with the template for your department or office (see image 3.5).  
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3.5: Previewing the Web page  

 8. If the "preview" page looks OK, then click the button at the bottom of that page, and you will publish 

 your Web page for the world to see! (see image 3.6) 
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3.6: Publishing the Web page 

 We have similar tools in the School of Education for updating faculty and staff profiles, for maintaining 

course catalog and syllabi, and for hiding online e-mail addresses of individuals to reduce potential harvesting and 

resultant spam messages.  

 In conclusion, the main purpose of using these EdWeb tools is two-fold. First is to centrally control the 

overall appearance of the Web pages so that all the Web pages within the School of Education can have a fairly 

consistent look.  Second is to decentralize the content management to the local unit and even to individuals due to 

the fact that they are the people who know what information their Web pages should contain.  Of course, such a 

decentralized approach requires certain amount of training for the content manager in each unit.  It is usually a one-

time training session of 1-2 hours in the beginning. Typically each unit has one or two persons to take care of their 

Website (which we consider to be a subsite of the overall School of Education Website).  Since the Website 

management in the local unit level does not require a lot of time, the local Web content manager often has other 

duties, e.g., as a secretary or graduate assistant.  More information on the EdWeb tools is available at:  

http://education.indiana.edu/guide/guide.html . 

 

General Strategy for School of Education Web Development 
 In summary, the general strategies of maintaining over 6,000 Web pages with three part-time Web 

managers are to: 

 Use an inquiry-based approach to design (user needs assessment, rapid prototyping, and usability 

testing during design and development ï which are often graduate student projects in IST courses). 

 Keep content in XML format, separate from its appearance on the Web. 

 Have Web managers at the school level design HTML templates and EdWeb Tools in PHP, so that 

content providers focus on content. 

 Let those closest to the content maintain and update it. 

 

http://education.indiana.edu/guide/guide.html
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Abstract 
 Interactive activities offer innumerable possibilities within eLearning environments. As such, one 

possibility within the interactive activity realm is netconferencing, so as to support the learning objectives. 

Enhancements within the eLearning environment support the learnerôs focus upon knowledge and conceptual 

framework of understanding. Netconferencing supports numerous components that are difficult to create within an 

eLearning environment. As such, netconferencing is an appropriate venue to focus attention towards meeting 

learning objectives. A linkage between aspects will occur. But net conferencing is not a panacea; it is one tool to 

facilitate interactivities within e-Learning. A bridge between what the students already know and need to know still 

needs to be created, and the construction of that bridge may require a number of bricks, concretes, and steel 

scaffolding to make it sound. Inclusion of interactivities that incorporate mental tools such as metaphors, 

inscriptions, narratives, and symbolic representations provide sound groundwork for bridging the gap between 

technology and learning. New technologies, such as net conferencing can then cross the bridge to mediate with 

learners more effectively. 

 

Introduction  
 Interactive activities have the ability to enhance the learning environment, so as to support various learning 

environments that enhance learner comfort levels. Interactive environments, such as netconferencing, have the 

ability to enhance a learnerôs conceptual framework of understanding so as to focus a learnerôs attention beyond the 

mere technology integrated into the instructional environment, towards building the knowledge and higher order 

thinking skills towards meeting learning objectives. 

 To have informed students that understand ideas that are important, 

 Useful, beautiful, and powerful. And we also want them to have the 

 Appetite and ability to think analytically and critically, to be able to 

 Speculate and imagine, to see connections among ideas, and to be 

 Able to use what they know to enhance their own lives and to  

 Contribute to their culture. (Eisner, 1997, p.349) 

 Through the interactive activities made easily available through instructional technology, learners can 

support the creation and enhancement of their conceptual framework, so as to formulate their critical understanding 

and enhancement of the world in which they live, as well as further conceptualize the framework of understanding to 

support the learning objectives. 

 

How to Bridge the Gap between What Learners Already Know to What They Need to Know 

 

Representational language and comfort zones  Often in the creation of a new medium of knowledge communication, 

such as the Internet, old successful methods of communication are by-passed (Gallini, Seaman, & Terry, 1995; 

Salomon, 1997; Turbayne, 1962; McLuhan, 1968, 1976).The history of the human race is based not only on the 

achievements of individual minds, but on the recognized forms of representation available to the ancestors that 

enabled them to make their ideas and feelings public through cultural representations. Literacy includes the forms of 

representation that convey anthropological, historical, artistic, and inherently recognizable meaning on multiple 

levels of cognition (McLuhan, 1968, 1976; Salomon, 1997;Vygotsky, 1935; Wertsch, 1985). Current iconic 

representations and metaphors used in technology are rapidly taking on grass-roots recognition among peoples of 

many cultures and languages, such as the icons of paintbrushes, houses, worlds, and file folders. So, to assure this 

evolving integration with existing cultures, the ñoldò knowledge must converge with the new (McLuhan, 1968, 

1976) and the new representations and language will necessarily contain the ñold.ò Emmanuel Kant suggested a 
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close connection between a humanôs experience of the world and the inner structure of the mind. (Rothstein, 1996). 

Wolfgang Pauli proposed that  

 

The process of understanding in nature, together with the joy that man 

feels in understanding, i.e., in becoming acquainted with new knowledge,  

seems to rest upon a correspondence, a coming into congruence of  

preexistent internal images of the human psyche with external objects  

and their behavior.ò (Rothstein, 1996, p.203). 

 

 

Mediational Tools and Proxemics  The traditional dictionary meaning assigned to the word ñtoolò is ñanything, 

which, held in the hand, assists a person to do manual or nonmanual work (Houghton Mifflin Dictionary, 

1974,p.228). Vygotsky used the word ñtoolò in a similar context, assigning it meaning in relation to work, and 

including physical tools that would include any type of proxemic devices. But his definition would have also 

included mental as well as physical tools. Metaphors, symbols, and semiotic representations of communication are a 

part of the ómentalò toolkit, and his definitions would likely, under that definition, also have included technological 

instruments, computer hand devices, robotics and other electronic tools contained in computer devices or electronic 

equipment. Vygotsky offered an alternative, innovative, explanation for mental functions. He suggested that the 

primary tools of activities, represented in signs and symbols, acted as agents for culture, and served as intervening 

links to consciousness (Wertsch, 1985). Mediation of these tools was the structural and genetic central feature of 

mental functioning which became a necessary liaison to consciousness. His seminal research transformed existing 

methodologies with his introduction of this intermediate link of action/object (of study). The body of research 

initiated by Vygotsky offered the basis for a culturally grounded theory of cognition, with the concept of ñmediated 

toolsò linking culture to the functions of consciousness.  

 

Tools to Facilitate E-Learning   Electronic learning (eLearning) environments transpose space and time. Globally 

people are exposed to the Internet and cellphones with built-in cameras. Modernity (McLuhan, 1976) is 

repositioning time from the linear, past, present and future, and influencing how we interact with others and within 

the construct of our daily lives. Time as a linear descriptor of events is being replaced by a ñhome pageò of 

simultaneously presented information which can be from the present, the past, or predictive of the future. Electronic 

interactivities that can help focus the learnerôs understanding of both content and virtual ñspaceò (context), and can 

facilitate learnerôs mediation with the knowledge materials presented to the learner. The intention is to help the 

learners move from isolation toward collaborative and community-oriented goals and to do so using as many tools 

that mediate with the learner as necessary. 

 E-Learning environments are enhanced through interactive activities that support the learnerôs levels of 

motivation within eLearning communities. Vygotsky emphasized the importance of social interactions, such as 

interactive activities within eLearning environments, as imperative aspects related to the progression of the learnerôs 

understanding of the subject matter (Vygotsky, 1935; Vygotsky, 1962; Vygotsky, 1978; Vygotsky, 1981; Wells, 

1996; Wells & Chang-Wells, 1992; Wertsch, 1985).  

 

But Whatever Happened to Crayons?  Tactile, recognizable tools, like the tools of play, such as crayons, can still 

conjure up all kinds of memories for almost anyone over 15 or 16 years old, despite all of the movements towards 

the use of technology over those same last 15 years. Using tools that are recognizable, especially those that might 

evoke happy memories or cultural associations, can expand the learnerôs sphere of understanding. Vygotsky (1935, 

1962, 1978, 1981) purported that the spontaneous activity of ñplay,ò mediated with the learner and the mental 

processing of information, can produce evolutionary learning from those familiar and spontaneous interactive 

processes. Often in instructional design, however, it can be easy to overlook these same activities and evoked 

cultural memories in favor of electronic tools and ñdu jourò learning approaches. Interactive processes within e-

Learning environments often utilize and expand on the electronic offerings available to facilitate the desired learning 

objectives, and these certainly can accomplish the intended results too. Therefore, a look at eLearning activities can 

provide further insight into opportunities to assist student learning. 

 

Interactive Activities  Interactivity within eLearning environments has been defined as ñreciprocal events that 

require at least two objects and two actions. Interactions occur when these objects and events mutually influence one 

anotherò (Wagner, 1994, p.8). Interactivity is a complex structural and conceptual event within eLearning 

environments. Focus upon interactive activities by numerous researchers (Moore, 1989; Hillman, Willis & 
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Gunawardena, 1994; Burnham & Walden, 1997; Crawford, 2000; Crawford, 2003) offered an integrated level 

towards interactive activities when focused upon interactive activities within eLearning environments: learner-

content (Moore, 1989); learner-interface (Hillman, Willis & Gunawardena, 1994); learner-instructor (Moore, 1989); 

learner-learner (Moore, 1989); learner-self; learner-community (Burnham & Walden, 1997); instructor-community; 

instructor-content (Crawford, 2000); instructor-interface (Crawford, 2000); and, instructor-self (Crawford, 2000). 

Each aspect of interactive activities focus upon enhancing the learning environment, so as to enhance the learning 

objectives. 

 

Some everyday electronic interactivities that can encourage student mediation include 

 Surfing the Internet 

 Webboard chatrooms 

 List-servs and weblogs (BLOGs)  

 Instant messaging 

 See You, See Me (CUSeeMe) technologies 

 Streamed videos 

 Web phone conferences 

 Net meetings 

 Emerging technologies 

 

 The first two interactivities are already frequently used in e-course websites. List-servs and weblogs are 

also frequently included in e-courses. On the other hand, streamed video is live or downloadable taped video, but it 

still has significant bandwidth requirements that may prove too large for most university servers. If the streaming is 

available or posted on an off-site webserver (and there are a number of companies that provide this service), 

streaming could prove more viable. The next two interactivities are relatively new and may or may not be available 

through the universities offering the webcourses, but are available in fairly inexpensive versions. (More will be 

discussed about net conferencing in the next section of this paper). 

 There are even shareware versions of net meeting and webphone, but there may be online time charges by 

the independent service providers (ISPs) for some of these-type of services. The CUSeeMe technologies require the 

software installed to run the technology on the computer, a small ñeyeò camera is set up on the computer and sends 

out the live transmission and one on every computer receiving the transmission.  

 One specific environment through which to emphasize instructional technologies and interactive activities 

within the learning environment is through netconferencing. Net conferencing offers the ability to enhance the 

eLearning environment through the appropriate and successful instructional design of the learning environment, 

through the possible integration of net conferencing components. Such net conferencing components include other 

electronic interactivities, those of instant messaging, group conference call listings, web phones, whiteboards, access 

to relational databases, and similar environments through which to enhance the learning objectives.  

 With the Internet, and ever newer technology, ñthe unceasing relocation of information in time and space 

(have changed)...the co-ordinates of time and space have vanishedò (Stevenson, 1995, p.106). This ñsimultaneousò 

relocation of information is generating a more internationally based public sphere that exchanges information across 

the boundaries of nations, hierarchies, and will, ultimately create a new culture of communication and interactivity. 
 

Leap Frog from Face-to-Face to eLearning 

 The leap between face-to-face learning environments and eLearning interactive activities are simplified 

through the integration of net conferencing components, but there are still other eLearning components that work 

well too, but perhaps work better in combination with several technologies. Each aspect integrated into the 

netconferencing tools groups offers the learner, through the expertise of the instructional designer and instructor, a 

bridge through which to build an understanding of the learning that is to occur. The enhancement of the eLearning 

environment, with the focus upon learning objectives, is merely bridged so as to support the learnerôs conceptual 

framework of understanding. Other technologies, such as electronic chats, white boards, list-servs and e-mails can 

be effective to a certain degree, depending on the technological and psychological sophistication level of the 

learners.  

 Research up to the present indicates there is no significant difference in the learning of students who use e-

Learning from those in brick and mortar traditional learning environments (Blackwood & Trent, 1968; Bonk, 

Kirkley, Hara, Dennen, 2001; Davis, 2001; Dillon & Gabbard, 1998; Institute for Higher Education Policy, 2000; 

Moore & Kearsley, 1995; Phipps, R., & Merisotis, J., 1999; Russell, 1999). The reality, however, is that e-Learning 
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can be much more challenging initially without some kind of a ñbridgeò that links what students already know with 

what they need to know (Crawford, 2001;Gannon-Cook, 1998; Vygotsky, 1935, 1962, 1978, 1981; Wertsch, 1985).  

 In viewing best practices, bridging to link studentsô existent knowledge with what they need to know can 

be done using a variety of the tools discussed in this paper, that is, representational, mental tools, and technological 

tools. The former, mental tools, are more inherent, but still need to be thoughtfully planned and interjected not only 

at the beginning of the instruction, but throughout the module, course, or e-book. The latter, technological tools, 

require in-depth planning to be sure the tools fit with the sponsoring institutionôs existent technological architecture, 

and to be sure the tools also fit the subject matter, the philosophical values and delivery styles of the department or 

organization offering the instruction. The technological tools also have to consistently reflect the messages the 

subject matter is designed to convey, with the mental tools interspersed throughout the technology, using the 

representational language, metaphors, inscriptions that imbue the course and universityôs messages. The 

technological tools also have to be designed to be truly interactive, utilizing a variation of mediation tools, such as 

the interactivities referenced in this paper. 

 

Conclusion 
 The newer technologies have been referenced in this paper that can affect communication and learning in e-

Learning. One possibility within the interactive activity realm is netmeeting, an electronic tool that could offer 

inexpensive mediation that could be tried and ñtooledò without jeopardizing existent eLearning environments. But 

there are exciting possibilities within the eLearning environments with combinations of eLearning tools and the 

incorporation of semiotic, symbolic, tools as well, that may offer even greater potential for learners. It is this aspect 

that prompted Aristotle to say, after praising Euripides 

            at the expense of Aeschylus: óThe greatest thing by far is to be a master  

            of metaphorôéThe great sort-crossers from Pythagoras through Plato, 

            Descartes, and Newton to Einstein have changed our attitudes to the  

            facts. How have they done this? é(through metaphor). They  

            accommodate the feature of attitude-shiftéan effective metaphor acts 

            as a screen through which we look at the world; or it filters the facts,  

            suppressing some and emphasizing others. It brings forward aspects  

            that might not be seen at all through another medium. 

            (Poetics, 1459, cited in Turbayne, 1970, p.21) 

 

 The old-fashioned ñcrayonsò of the mind, such as metaphors, pictures and other symbolic representations, 

can also have a profound affect on learners, if we choose to utilize them in a careful design for e-Learning.  

 Enhancements within the eLearning environment support the learnerôs focus upon knowledge and 

conceptual frameworks of understanding. A linkage between electronic interactive activities and semiotic mediation 

is the focus of this discussion and one that needs to remain ñinside the linesò of instructional design. 

 

References 
Blackwood, H. & Trent, C. (1968). A comparison of the effectiveness of face-to-face and remote teaching in 

 communicating educational information to adults. Manhattan: Kansas State University, Cooperative 

 Extension Service. (ERIC: ED 028 324).Boettcher, J. V. (1999, February). Exploring distance learning 

 formats: CREN's  techtalks, 47-51. Syllabus. Retrieved January 13, 2000, from  http://www.syllabus.com 

Bonk, C. J., Kirkley, J.R., Hara, N., & Dennen, V. (2001). Finding the instructor in post-secondary online  learning: 

 Pedagogical, social, managerial, and technological locations.  

Burnham, B., & Walden, B. (1997). Interactions in distance education: A report from the other side. In 

 Proceedings of the Adult Education Research Conference. Oklahoma State University. Available: 

 http://www.edst.educ.ubc.ca/aerc/1997/97burnham.html 

Crawford, C., GannonCook, R., Rudnicki, A. (2003). Perceived and actual interactive activities in  eLearning 

 environments. Paper presented at the e-Learning Conference, Association for Educational Communications 

 and Technology, Phoenix, AZ. 

Cyrs, T. E. (Ed). (1997, Fall). Teaching and learning at a distance: What it takes to effectively design, deliver, and 

 evaluate programs. San Francisco, CA: Jossey-Bass Publishers. 

Davis, S. (2001). What E-Learning can learn from history. USDLA Journal, v15n10. October 2001. 

 Available: http://www.usdla.org/html/journal/OCT01_Issue/index.html 

http://www.syllabus.com/
http://www.usdla.org/html/journal/OCT01_Issue/index.html


 

 196 

Dillon, A. & Gabbard, R. (1998, Fall). Hypermedia as an educational technology: A review of the  quantitative 

 research literature on learner comprehension, control, and style. Review of Educational Research, 68(3), 

 322-349 

Driscoll, M. (2000). Psychology of learning for instruction. Boston, MA: Allyn and Bacon. 

Eisner, E. W. (1997). Cognition and representation. Phi Delta Kappan, 78(5), 349-353. 

GannonCook, R. (1998). Semiotics in Technology, Learning and Culture. Bulletin of Science, Technology  & 

 Society, 18(3), 174-179. 

Gallini, J., Seaman, M. & Terry, S. (1995). Metaphors and learning new text. Journal of Reading Behavior, 

 27(2), 187-191.  

Hillman, D., Willis, D.J., & Gunawardena, C. ( 1994). Learner-interface interaction in distance education:  An 

 extension of contemporary models and strategies for practitioners. American Journal of Distance 

 Education, 8(2), 30-42. 

Houghton Mifflin Dictionary. (1974). The Pocket Dictionary. New York: Houghton-Mifflin Company, p.228. 

Institute for Higher Education Policy (2000). Quality on the line: Benchmarks for success in  Internet-based DE. 

 Washington, DC: Author. Also available from the www:    http://www.nea.org/he/about the/Quality.pdf. 

Khan, B. (1997). Web-Based instruction. Englewood, NJ: Educational Technology Publications, Inc. 

McLuhan, M. (1968). War and Peace in the Global Village. New York: Bantam. 

McLuhan, M. (1976). The medium is the messenger. New York: McGraw-Hill.  

Miltiadou, M, & McIsaac, M. S. (2000). Problems and practical solutions of web-based courses: Lessons learned 

 from three educational institutions. In: Society for information Technology & Teacher Education 

 International Conference: Proceedings of SITE 2000 (11
th
 San Diego, California, February 8-12, 2000). 

 Volumes 1-3. 

Moore, M. (1989). Three types of interaction. The American Journal of Distance Education, 3(2), 1-7. 

Moore, M. G., & Kearsley, G. (1996). Distance education a systems view. Belmont, California: Wadsworth 

 Publishing Company. 

National Education Association (2000). A survey of traditional and distance learning higher education 

 members. Washington, DC: Author. 

Pletherbridge, D. (1999). Learning styles and instructional tools. Learning Technologies Service   

 [On-line]. Available FTP: http://lts.ncsu.edu/guides/learning_styles/index.html 

Phipps, R., & Merisotis, J. (1999). Whatôs the difference? A review of contemporary research on the 

 effectiveness of distance learning in higher education. Washington, DC: The Institute for Higher 

 Education Policy. 

Russell, T. I. (1999). The no significant difference phenomenon. Chapel Hill,  

Office of Instructional Telecommunications. [On-line]. Available: http://tenhb.mta.ca/phenom 
Salomon, G. (1997). Of mind and media: How cultureôs symbolic forms affect learning and thinking. Phi Delta 

 Kappan, 78(5), 375-380.   

Stephenson, J. (Ed.). (1999). Teaching and learning online: Pedagogies for new technologies (pp.76-97).  London: 

 Kogan Page. 

Turbayne, C. (1970). The myth of the metaphor (Second Edition). New Haven, CT: Yale University Press. 

Vygotsky, L. S. (1935). Mental development of children during education. Moscow-Leningrad: Uchpedzig. 

Vygotsky, L. S. (1962). Thought and Language. Cambridge, MA: MIT Press. 

Vygotsky, L. S. (1978). Mind in Society. Cambridge, MA: Harvard University Press. 

Vygotsky, L. S. (1981). The genesis of higher mental functions. In J. V. Wertsch (Ed.) The concept of activity in 

 Soviet Psychology. Armonk, NY: Sharpe. 

Vygotsky, 1935; Vygotsky, 1962; Vygotsky, 1978; Vygotsky, 1981; Language and the inquiry-oriented 

 curriculum. Curriculum Inquiry, 25 (3). P. 233-269. 

Wagner, E. D. (1994). In support of a functional definition of interaction. American Journal of Distance 

 Education, 8(2), 6-26. 

Wells, G. (1996). Using the tool-kit of discourse in the activity of learning and teaching. Mind, Culture and 

 Activity, 3(2). P. 74-101. 

Wells, G. and Chang-Wells, G. L. (1992). Constructing knowledge together: Classrooms as centers of inquiry and 

 literacy. Portsmouth, NH: Heinemann. 

Wertsch, J. V. (1985). Cultural, Communication, and Cognition:Vygotskian Perspectives. Cambridge, UK: 

 Cambridge University Press. 

http://www.nea.org/he/about%20the/Quality.pdf
http://lts.ncsu.edu/guides/learning_styles/index.html
http://tenhb.mta.ca/phenom


 

 197 

 

Making the transition: moving from linear to iterative design 
 

Patricia K. Gilbert 

Pearson Prentice Hall 

 

Katherine Cennamo 

Virginia Tech 

 

Debby Kalk 

Cortex Learning 
 

 Numerous models of the instructional design process have been created as a guide for those who lack 

expertise in the process.  Instructional design (ID) models, like all models, are simplified representations of reality, 

often created as a means of representing the schemata that experts use to solve problems in a way that is usable and 

understandable to a novice. 

 Almost all classic instructional design (ID) models are a variation of the ñADDIEò (Analysis, Design, 

Develop, Implement, and Evaluate) model (Smith, & Ragan, 1999).  Typically, the Analysis phase includes needs 

assessment, goal and subordinate skills analysis, learner, context, and task analysis, and goal identification; the 

Design phase includes identification of performance objectives, creation of test items, and development of 

instructional strategies; the Develop phase includes the development of the instructional materials and management 

strategies; the Implementation phases includes planning and managing the implementation of the instruction; and the 

Evaluation phase includes formative and summative evaluations (Lohr, 2003). 

 Although it is generally accepted that instructional design involves an iterative cycle where ñinevitably, 

working on one design activity leads to implications or solutions for other design activitiesò (Smith & Ragan, 1999, 

p. 8), Branch (1997) found that novice designers perceive instructional design as an inflexible and lock-step process, 

due in part to the linear manner in which most ID models are represented visually.  The linear presentation of classic 

models such as ADDIE ñemphasize[s] closure of each component in the process to serve as input to the next 

component.ò (Tessmer & Wedman, 1990, p. 80). 

 Problem-solving behaviors are influenced by the mental models that designers hold (Gagne & Glasser, 

1987).  According to Rowland (1992), when presented with an instructional design problem, expert designers recall 

a template or mental model for the type of information needed to solve the design problem (Rowland, 1992).  

Students who are taught to design instruction using a linear model may find it difficult to adapt to the realities of 

instructional design practice where ñinevitably, working on one design activity leads to implications or solutions for 

other design activitiesò (Smith & Ragan, 1999, p. 8).  In the best of circumstances, novices often experience 

cognitive dissonance as they try to reconcile the way they were taught with the recursive nature of instructional 

design practice.  

 This presentation will discuss lessons learned when an instructional designer shifted from the traditional 

ADDIE model of instructional design to the more flexible ñPractitionerôs modelò (Kalk & Cennamo, 2003), as they 

were applied to the Learning Technologies and Health Care (LTH) initiative, jointly sponsored by Harvard Medical 

School, the Technology in Education Program at the Graduate School of Education at Harvard University, and The 

Multidisciplinary Surgical Intensive Care Service (ICU) at Brigham and Womenôs Hospital.   

 
Application of the ADDIE model 

 The LTH initiative began in July of 2002 with a project manager, funded by a small grant, and a volunteer 

team of physicians, nurses, fellows, and faculty.  The overall goal of the LTH initiative is the development, 

implementation, and evaluation of educational tools, such as interactive multimedia learning modules, for medical 

education in an intensive care setting.  

 The project manager implemented the ADDIE model to organize the approach to the broad task of 

improving critical care education.  As a result, the design steps of the ADDIE model were implemented over a one-

year period (see Figure 1), beginning with a thorough analysis of the current education offerings in the ICU 

environment, as well as extensive research, and evaluation of all medical education tools.  Overall, the participants 

in the LTH initiative were extremely enthusiastic about the LTH initiative.  They had high expectations of the 
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project manager to deliver functional multimedia tools that could be integrated immediately in their fast-paced and 

high-pressure learning environment. 

 
1

         ANALYSIS

  Who is the audience?

  What do they need to learn?

  What are the delivery
   options?

  What constraints exist?

  What will learners do to
   demonstrate competency?

    July-September

2
         DEVELOPMENT

  Writing performance
   objectives.

  Sequencing content and 
   data.

  Selecting instructional 
   m ethods:

Web based
CD-ROM
Bo th?

    
   September-October

3
             DESIGN

  Creatio n of  inst ructi onal
   m ate rials

  Present information is many
   d ifferent mult imed ia forma ts so  
   that the l earner's p refe rence 
   can be m et.

  Determine appropriate 
    interactions.

  Create activities for group work
    to he lp const ruct a su pportive 
    socia l en vironment.

   
November - February

4
        IMPLEMENTATION

  Duplicate and distribute
   m ate rials.

  Install and maintain the 
   course.

  Be prepared for technical 
   p robl ems and  offe r
   a ltern atives to  lea rners.

    February-April

5
         EVALUATION

  Conduct formative evaluation 
    to im pro ve th e co urse .

  Conduct summative 
   evaluations to  jud ge the
   e ffect of the course.

 Plan several points during the
   course wh en l earn ers can 
   p rovi de fe edb ack.

  Test for criterion-related
    item s an d co mple tion  of
   comp eten cy skills.

 M ay-June

 
 

Figure 1. LTH Design Plan using the ADDIE model 

 

 However, problems emerged in the development phase.  The ADDIE model began to break down when the 

teamôs expectations did not match the projectôs limited budgetary resources and the constraints of the timeline.  

Although the designer emphasized the need for continuous interaction and evaluation through the steps, the clients 

were continually referring to the linear model as a benchmark to the progress of the program.  In addition, planned 

sources of funding and technical resources did not become available to LTH initiative at the conclusion of the first 

year.   

 While the clients were enthusiastic regarding the program, they quickly became frustrated with the lack of 

tangible technology deliverables.  Clients grew impatient with the time required to analyze and design the product 

and were frustrated that, despite all their investment of time, they still didnôt have the usable educational tools they 

needed.  Meanwhile, the project manager felt unable to move forward with the current expectations, including the 

deliverables, budget and deadlines, which had been planned according to the ADDIE model.  As a result, in the 

second year of the program, the instructional designer re-evaluated the design plan and introduced the iterative 

design model (Kalk & Cennamo, 2003).  

 

The Practitioners Model 
 The ñPractitionerôs modelò of instructional design was developed through a recursive process of examining 

instructional design literature, analyzing design artifacts collected throughout more than 20 years of combined 

experience in corporate and academic settings, attempting to outline and diagram the decisions reflected in the 

design artifacts, and returning to both the data and the instructional design literature for confirmation and to look for 

contrasting cases.  Based in theory and derived from practice, this model is designed to be easy for novices to learn 

and to implement so that they can begin achieving success early in their careers.  There are three key components to 

the model, each represented by a graphical device 

 
The Essential Triangle 

 Five essential elements form the building blocks of systematically designed instruction: learner needs and 

characteristics, goals and objectives, instructional activities, assessments, and formative evaluation.  These five 

Essential Elements are illustrated as a triangle (see Figure 2).  Learners are at the center of the ñessential triangleò of 

instructional design because they are the focus of the instruction.  Outcomes, assessments, and activities are placed 

in each of the three corners to illustrate that they must be in balance, or alignment, for the instruction to be effective.  

Throughout the design process, formal and informal evaluations should be used to monitor whether the instructional 

activities, outcomes, and assessments are in alignment, and whether the outcomes, assessments, and activities are 

appropriate to the needs and characteristics of the learners; thus, evaluation is wrapped around the others elements in 

the triangle. 

 



 

 199 

 
Figure 2. The Essential Elements of Instructional Design 

 

The Design Spiral 

 The model places an emphasis on instructional design as a knowledge-building cycle that can be thought of 

as a spiral with five distinct phases (see Figure 3).  Starting at the center of the spiral with the Define phase, and 

moving out through the Design, Demonstrate, Develop, and Deliver phases, designers continuously question, 

communicate, collaborate, and refine.  The designer begins in the center of the spiral, the Define stage, and has very 

limited understanding of the project.  As designers cycle through the phases, they continually revisit the five 

essential elements, revising their understanding where necessary, adding details, and building knowledge. 

 
Figure 3. The Phases of Instructional Design 

 
The ASC Cycle 

 The ASC cycle gives form to the iterative process used to revisit each of the elements throughout the 

design process (see Figure 4).  Each phase begins with asking for, and assembling, information.  Designers engage 

with their clients and team members to get information and begin to make sense of the information they have 

gathered relative to the design process.  They synthesize the information and generate tentative solutions, then 

confirm their understanding through presenting materials for review.  As designers check their tentative solutions 

with others, they gain additional information that will move the project from one phase in the instructional design 

process to the next.  Gradually, the designer builds understanding until he or she has a deep and broad understanding 
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that allows the project to be completed and delivered.  

 

 
Figure 4. The collaborative ASC cycle 

 

Application of the Practitionerôs model 
 In the second year of the LTH initiative, the project manager moved away from the seemingly linear 

ADDIE model to Practitioners model.  The model emphasizes the collaborative nature of instructional design work, 

which requires designers to be skilled in negotiation, brainstorming, problem-solving, communication, and project 

management.  Most instructional designers work as part of a team, which can include Subject Matter Experts 

(SMEs), clients, project managers, graphic artists, media producers, programmers, and quality assurance specialists.  

The model encourages designers to advocate for the instructional design function on their team, educating clients 

and team members about the process and value of instructional design.  

 Additionally, and critical in the context for this paper, the model stresses the need to make pragmatic 

decisions in order to ensure success within the constraints of real budgets, deadlines, and other practical pressures.  

This can mean moving ahead in the design process without complete information, such as starting work on 

assessment before finalizing the objectives, knowing that the spiral nature of the work will allow for opportunities to 

revisit the objectives, and complete them, in subsequent phases. 

 
The ASC cycle in action 

 The ASC Collaborative Cycle was applied as a starting point to shift the clients to the new instructional 

design model, and to engage the clients in the design process.  Using the ASC cycle, the designer collaborates with 

the client, SMEs, and learners to create progressively more complete versions of the product.  At each phase, 

designers assemble information, synthesize tentative solutions, and confirm or modify those design decisions 

through presenting tentative ideas and products to the client, SME, and learners in order to further refine the 

designerôs thinking about the learnerôs needs and characteristics, the desired learning outcomes, potential 

assessments, and the instructional product.  

 In this project, the designer initially confirmed the teamôs understanding of the design process and the 

switch from the ADDIE model timelines to the practitioner spiral model.  She became an advocate for the learner by 

both educating and engaging the client in the design process.  Throughout, she worked to set attainable short-term 

goals with the team and managed their expectations of the tangible deliverables of each phase.  Figure 5 shows how 

the designer implemented these strategies using the ASC cycle.  



 

 201 

 
Figure 5. The Application of the ASC cycle to the LTH Project 

 
The Design Spiral phases in action 

 The project manager then introduced the Design Spiral (Kalk & Cennamo, 2003) model.  Using this model, 

instruction is designed in a ñlayeredò fashion, with the designer spiraling through the essential questions of design, 

considering the elements of learners, outcomes, assessments, activities, and evaluation at increasing levels of 

specificity as they move through the phases of Define, Design, Demonstrate, Develop, and Deliver.  Although the 

output of one phase in the model serves as the input for the next phase in the model, this system differs from 

traditional instructional design systems.  In traditional instructional design systems, an analysis of the learnerôs 

needs leads to the identification of goals and objectives; the identification of goals and objectives lead to the 

development of assessment items and instructional strategies, instructional strategies are determined before media is 

selected, and the product is developed before it is evaluated (see, for example, Dick, Carey & Carey, 2001). In this 

model, each of these ñessential elementsò is considered in each phase of the instructional design process.  The 

phases are distinguished not by the element addressed in each phase, but instead, by the depth of information 

gathered and synthesized for each element. 

 Beginning with phase one or the Define phase, the project manager redefined the goals of the project.  The 

initial emphasis of the LTH initiative was to create high end, and sophisticated, multi-media learning tools.  Since 

the groupôs resources and funding were scarce to effectively achieve this goal, the focus shifted to the more 

attainable goal of developing and testing a new learning model that could then be used as a framework for various 

technological learning tools.  As a result the broader ñMedical Performance Support Systemò or MPSS was 

conceived and served as the focus of the program.  In addition, the project manager went back to the research on 

Electronic Performance Support Systems as a guide to develop new the MPSS infrastructure.  The overall research 

question of the program was also redefined at this phase to state, ñHow can a premier acute care hospital address 

the goals of high quality care and patient safety in a rapidly evolving healthcare environment?ò  Finally, the group 

developed a comprehensive evaluation plan to address this research question.  Specifically, evaluation tools to 

measure learnerôs proficiency and the variability of ICU procedures were developed.  As a result, online surveys, 

focus groups, interviews and observations were developed.  Each of these evaluation tools would be administered 

repeatedly throughout the entire design process.  Table 1 illustrates how the learners, outcomes, activities, 

assessment and evaluation were addressed in the Define phase. 

 

Table 1. The Define Phase 

 

Learners The learners were defined as nurses, residents, fellows and 

physicians in intensive care environments 

Outcomes Went back to needs analysis and redefined project goals from 

developing multimedia tools for intensive care environments to 

developing a new educational model and learning strategies for 

intensive care environments: 

 



 

 202 

The goal of this project is to develop a medical performance 

support system; namely, a technology infrastructure that will help 

ensure patient safety, facilitate standardized practice and foster 

professional development 

Activities Went back to the research on EPSS systems and more appropriate 

distance learning tools.  Focused project to a ñmedical 

performance support systemò than simply an eLearning tool. 

Assessment Developed assessment instruments to determine both learnerôs 

proficiency and the variability of ICU procedures. Developed 

surveys and focus groups, observations, and interview protocols. 

Evaluation Redefined research question: 

How can a premier acute care hospital address the goals of high 

quality care and patient safety in a rapidly evolving healthcare 

environment?  

Developed research and evaluation plan. 

 

 Phase two, or the Design phase, was then implemented.  Since the main goal of the project had shifted, 

high-level objectives were redefined.  In addition, the technical proficiency of the learners was analyzed based on 

preliminary surveys of the target audience of medical students, nurses, fellows and physicians as well as the 

technical infrastructure of the hospital.  As a result, the project manager began to test and evaluate different 

technical tools that would match the revised objectives of the MPSS program.  Table 2 illustrates the various design 

strategies of the Design phase. 

 
Table 2. The Design Phase 

 

Learners Technical proficiency of learners was evaluated utilizing an online 

survey. 

Outcomes Redefined high level objectives: 

 

 The learner will be able to access all MPSS learning tools 

ñon demandò and at ñbedsideò. 

 

 MPSS learning modules will ensure standards of ñbest 

practicesò to improve patient safety. 

 

 MPSS learning modules will be based on instructional 

design process and theories. 

 

 MPSS learning modules will maintain competency of 

high risk, low volume procedures. 

 

 MPSS learning modules will be learner-centered tools 

that are valuable to different levels of experience and 

expertise. 

 

 MPSS will facilitate evidence-based learning. 

Activities Testing of new different technical tools based on results of 

evaluation of learnerôs technical proficiency and hospital 

infrastructure. 

Assessment Repeated assessment measures conducted in the define stage 

throughout such as surveys, focus groups, observations and 

interviews. 

Evaluation A research plan was developed at this stage to help identify 

themes that emerge from preliminary surveys. 
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 The project manager increased the number of instructional design products in the third phase or the 

Demonstrate phase.  Additional storyboards, wire frames, and prototypes using lower level technology enabled the 

group to understand the design process better, and provided meaningful feedback.  For example, initial technical 

requirements for the LTH learning modules required higher-level web browsers and shockwave plug-in to play.  

Since the program objectives were redefined, lower level prototypes were developed using Microsoft PowerPoint to 

test the instructional effectiveness of new MPSS learning model.  Table 3 outlines the strategies employed in the 

Demonstrate phase in greater detail. 

 

Table 3. The Demonstrate Phase 

 

Learners Revisited audience characteristics and shifted technical platforms 

for prototype to ensure usability in the hospital environment. 

Outcomes Based on both evaluation of data and research the project manager 

shifted from Macromedia Director to Microsoft PowerPoint as the 

technological platform to create multimedia deliverable to ensure 

consistent interface and that learning objectives were met. 

Activities Provided instructional design products. 

 Provided more ñslicesò ï using wire frames and storyboards 

 Developed prototype in lower level technology platform to 

simulate interactions and learning goals 

 Developed presentation CDs of to aid in goal of obtaining 

additional resources and increase testing 

Assessment Repeated assessment measures such as surveys, focus groups, 

observations and interviews. 

Evaluation Continued research and evaluation plan 

 
During the fourth phase or the Develop phase, the project manager was able to conduct several pilot testing 

opportunities within the hospital setting.  In addition, the project manager presented the results of the MPSS 

research efforts at medical conferences and to potential ICU education stakeholders such as hospital 

administration and ICU medical device manufacturers.  Utilizing the instructional design projects created in the 

Design Phase, the project manager was able to show the holistic approach to the design process, and how the 

MPSS infrastructure would effectively address ICU education.  Because the technical limitations were resolved, 

nurses, residents and physicians were able to interact with the prototypes of learning tools more readily and 

provide immediate feedback on the value of future MPSS tools.  As a result of the various pilot testing and 

presentations, additional funding was received, and future plans for commercial MPSS sustainability were 

created.  Table 4 below shows the various strategies that were explored in the Develop phase. 

 

Table 4. The Develop Phase  

 

Learners To obtain additional funding and support, the team focused on 

hospital administration and other stakeholders of ICU education. 

Outcomes The presentation of the design process and prototype of 

multimedia deliverables increased funding for further 

development of tools and hospital support of research efforts 

Activities Based on the feedback of the multimedia deliverables a plan to 

create additional learning modules was created as well as the 

development of an external website for MPSS 

Assessment Repeated assessment measures such as surveys, focus groups, 

observations and interviews. 

Evaluation Continued research plan More pilot testing and feedback 

 

 The final phase, or the Deliver phase, focused on the transition from the initial LTH grant funded program 

to the future sustainability of the MPSS organization.  The project manager concluded her design efforts by 

compiling all of the design materials and created both a project summary and a summative evaluation of the 

program.  In addition, detailed plans for the MPSS organization were developed such as the organizationôs mission, 
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services, solutions, budget, evaluation and multimedia development plans were created.  Finally, these design and 

research efforts were incorporated in MPSS comprehensive commercial website ï http://www.medperformace.com.  

Table 5 shows the various strategies implemented by the project manager in the Deliver phase. 

 

Table 5. The Develop Phase  

 

Learners The potential learners of the MPSS organization was expanded to 

include the additional ICU stakeholders identified in the Develop 

Outcomes The mission of MPSS was formulated: 

To combine best practice guidelines with innovative technology in 

the development of educational solutions designed to support 

quality and safety in the healthcare environment, 

 

And the MPSS commercial website was launched 

http://www.medperformace.com 

Activities The following facets of the MPSS organization were clearly 

defined: 

 Services 

 Detailed list of potential ñsolutionsò 

 Multimedia learning module design plan 

 Sample operations and development budget 

 

All project materials were compiled. 

A summary of the design process was created. 

Assessment Suggested modifications to assessment instruments resulting from 

formative evaluation were discussed for future MPSS clients. 

Evaluation A summative evaluation was conducted 

 

Conclusion 
 All in all the iterative design model helped reshape the scope of the LTH initiative and provided the clients 

with more tangible and effective learning tools.  As a result the LTH initiative received additional funding and the 

ñMedical Performance Support Systemò organization was formed.  As a result of implementing this model, the LTH 

initiative was able to move forward and to acquire additional resources.  More importantly the following lessons 

were learned: 

 The design process is an iterative and not a linear process. 

 The needs analysis never ends. 

 Clients need constant education of the instructional design process to stay motivated. 

 Timelines need to be revised immediately if they are not realistic. 

 Providing clients with ñslicesò or ñprototypesò using lower end technology can help illustrate learning 

goals while demonstrating desired technical capabilities of the final products. 

We believe the Practitionerôs model was more effective because it was 

o More holistic 

o Flexible 

o Iterative ï engaged the clients more 

o Increased collaboration  

 Moved the project forward and both designer and client are happy 

Recently, Schatz (2003) suggested that instructional designers begin to openly reflect on and talk about their 

design practice in order to learn from our successes and our failures.  ñIt is by looking within the processes that we 

as designers of instruction go through while making crucial design decisions that we may develop the potential for 

expansion and evolution of our fieldôs practice.  If we can investigate, discuss, and reflect upon these design 

decisions and evaluate decisions in light of results, we have a powerful tool for guiding and improving practice.ò 

(Schatz, 2003, p. 60).  

How can this model be incorporated in your ID setting? 
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Abstract 
 Understanding K-12 studentsô Web-based research practices and the challenges posed by this task, can 

help educators assist students with learning to manage this complex process.  In this presentation, I propose a 

research-based process model of K-12 studentsô Internet search practices.  The model describes the ways in which 

students search for, evaluate, and use information on the Web and suggests strategies that students can develop to 

improve the effectiveness and quality of their Web-based research. 

 

 For United States students, conducting research using ña variety of technological and information 

resources,ò including the World Wide Web has become the norm (The National Council of Teachers of English, 

2000).  The 59% of students ages 5-17 who used the Internet in 2001 reported that their number one use of the 

Internet was for schoolwork (National Center for Education Statistics, 2003).  This widespread utilization of the 

Web for academic (and vocational) purposes necessitates understanding studentsô Web-based search processes in 

order to assist them with learning this complex process. 

 During the past decade, several research studies have been conducted to investigate K-12 studentsô Internet 

research practices.  This paper presents a process model summarizing this research.  The model describes the ways 

in which students search for, evaluate, and use information on the Web and suggests strategies that students can 

develop to improve the effectiveness and quality of their Web-based research. 

 

The Internet as a K-12 Research Tool 
 Elementary (Kafai & Bates, 1997), middle (Bilal, 2002; Wallace, Kupperman, Krajcik, & Soloway, 2003), 

and high school (Fidel, et al., 1999) students enjoy searching the Web and using it for school-related research 

projects (Eagleton, Guinee, & Langlais, 2003; Jackson, 1996).  As students enter higher grades, their use of the 

Internet for schoolwork increases (Lien, 2000).  Within various middle and high school curricula, Internet inquiry 

assignments are being incorporated into language arts (Eagleton, Guinee, & Langlais, 2003; Large, Beheshti, & 

Moukdad, 1999), science (Fidel, et al., 1999; Jacobson & Ignacio, 1997; Gordon, 2000; Wallace, et al., 2003), social 

studies (Jackson, 1996; Lorenzen, 2001), and library/media center (Gibson & Mazur, 2001; Hirsh, 1999) classes. 

 When conducting research, todayôs students use a combination of electronic and print resources (Fidel, et 

al., 1999; Gibson & Mazur, 2001; Large & Beheshti, 2000; Lorenzen, 2001).  Some students strongly prefer using 

the Internet as their primary information source (Gibson & Mazur, 2001; Jackson, 1996; Jacobson & Ignacio, 1997; 

Large & Beheshti, 2000).  One reason students give for preferring the Web over traditional print materials is that 

they feel they can locate information faster when using the Internet (Large & Beheshti, 2000; Vansickle, 2002).  

Other students decide whether to use electronic or print materials based upon the type of information they are 

seeking (Large & Beheshti, 2000).  For example, students tend to favor the Web for locating up-to-date or relatively 

obscure (e.g., information about the sport of curling) information and they favor print sources for obtaining 

comprehensive, organized information on general topics (Large & Beheshti, 2000).  Still other students prefer to 

reference only traditional print materials for their research, despite the increasing prevalence of electronic sources 

(Large & Beheshti, 2000). 

 

Process Model of K-12 Internet Research 
 The following model (see Figure 1) outlines the activities students perform while conducting research using 

the Internet and discusses the ways in which students generally perform these tasks. 

 

Develop Research Question 

 Research questions guide students through the process of conducting research (Bowler, Large, & Rejskind, 

2001), helping them to stay organized and on task (Gibson & Mazur, 2001).  Unfortunately, middle school students 

have difficulty developing research questions (Bilal, 2002; Wallace, et al., 2000).  The research questions they 

generate range from too broad, general questions to too narrow, specific fact hunts, with only about a third being 

focused, researchable questions (Bilal, 2002; Eagleton & Guinee, 2003; Wallace, et al., 2000).  Even high school 

students falter when constructing research questions because many feel that they donôt need to plan ahead while 
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searching online (Fidel, et al., 1999).  Needless to say, developing specific, researchable questions is an important 

skill to practice with middle and high school students (Eagleton & Guinee, 2004). 
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Figure 1.  Research-based process model of K-12 students Internet searching practices. 

 

Visit Known Site 

 After identifying a research question, one strategy students use to locate information to answer the question 

is to visit a Web site directly.  They can do this in several ways.  Sometimes, students plug their broad topic into the 

ñdot-com formula,ò using www.mytopi c.com  as their URL (Guinee, Eagleton, & Hall, 2003).  Other times, 

students visit sites they have used in the past, even if they pertain to a different topic (Fidel, et al., 1999).  Students 

also visit sites they suspect might contain their desired information based on their understanding of the research 

topic (e.g., visiting the Coast Guard site to research boat safety) and prior experiences with the Web (Guinee, 

Eagleton, & Hall, 2003).  Or, students might visit sites they feel are highly trustworthy, such as those created by 

universities, the government, or news agencies (Lorenzen, 2001). 

 Finally, an effective approach students employ for deciding which site to visit is to follow 

recommendations from others.  Educators often provide students with a list of relevant URLs or bookmark 

appropriate sites on their classroom computer(s) for students to visit.  Itôs important to note that primary grade 

students are better able to use bookmarks supplied by the teacher than to type long, complex URLs (Kafai & Bates, 

1997).  In addition to educators supplying potential sites, students often share URLs with one another (Jacobson & 

Ignacio, 1997). 
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Use Search Engine 

 Using a search engine is another strategy students apply to locate answers to their research questions on the 

Web (Guinee, Eagleton, & Hall, 2003; Lorenzen, 2001).  Starting in approximately 5
th
 grade, students can 

independently locate information using the Web (Kafai & Bates, 1997; Lien, 2000).  However, by using scaffolds, 

younger children are also able to successfully execute searches (Kafai & Bates, 1997; Revelle, et al., 2002). 

 Students tend to have strong preferences for one search engine or another (Vansickle, 2002).  Most use only 

one search engine in a given search session (Large, Beheshti, & Moukdad, 1999; Schachter, Chung, & Dorr, 1998; 

Vansickle, 2002).  Interestingly, older students tend to use more search engines than younger students, perhaps 

because they have more experience using the Web and are therefore more aware of different search engines (Lien, 

2000).  Having a preferred search engine is fine, as long as students are constructing appropriate queries for that 

engine and are willing to be flexible, occasionally using a different engine when necessary. 

 While using a search engine can be a successful method for finding information on the Web, it can also be 

a source of frustration for students.  Many students get frustrated by slow response times of search engines and by 

their own inability to locate their desired information in a ñreasonableò timeframe (Fidel, et al, 1999; Wallace, et al., 

2000).  Students may be able to avoid at least some of this frustration by learning to construct more effective search 

strings. 

 

Construct Search String 

 A predominate difficulty students experience while performing Web-based research is constructing 

effective search strings (Gibson & Mazur, 2001; Large & Beheshti, 2000; Wallace, et al., 2000).  In general, middle 

school students demonstrate unsophisticated skills when constructing search strings, using mainly broad terms and 

phrases (Guinee, Eagleton, & Hall, 2003; Wallace, et al., 2000).  Several factors contribute to studentsô abilities to 

develop suitable search strings, such as their background knowledge, language skills, and computer experience, as 

well as the nature of the task (i.e., open-ended inquiry vs. fact finding and teacher-assigned vs. student-selected 

topics). 

 First, possessing sufficient background knowledge is important for constructing search strings (Eagleton & 

Guinee, 2004; Fidel, et al., 1999).  Most obviously, background knowledge helps students identify potential relevant 

search terms.  In addition, background knowledge helps students conceptualize the information space for their topic 

(Kafai & Bates, 1997).  On their own, middle school students tend not to apply an understanding of the topic space 

to develop a plan for their research (Guinee, 2004).  However, with direction, middle school students can focus, 

narrow, and broaden their search (Eagleton, Guinee, & Langlais, 2003; Kafai & Bates, 1997).  Even high school 

students struggle with conceptualizing the topic space for their query, sometimes omitting required concepts and 

other times adding unnecessary ones to their search strings (Nahl & Harada, 1996).   

 In addition to general background knowledge, proficient language skills are important for successfully 

constructing search strings (Eagleton & Guinee, 2004; Nahl & Harada, 1996).  Students must be able to specify 

relevant search terms, synonyms for these terms, and related terms (Nahl & Harada, 1996).  Sadly, Nahl & Harada 

found that many of the high school students they surveyed did not have sufficient vocabulary skills for constructing 

successful search strings.  Students need strong language skills that can enable them to be flexible when building 

search strings, by adding new terms or substituting different terms to rephrase a query.  For example, a student 

searching for the amount of money a sports star ñmakes in a given year,ò needs to identify ñsalaryò as a likely search 

term to answer his or her question (Eagleton & Guinee, 2002). 

 Finally, students who possess more computer experience tend to construct and interpret search strings more 

effectively than their peers (Bowler, Large, & Rejskind, 2001; Nahl & Harada, 1996).  Vansickle (2002) concludes 

that a studentôs general computer skills may be related to his or her access to computers.  Besides creating an initial 

discrepancy in studentsô search skills, differences in general computer skills may escalate over time, causing 

disadvantaged students to be at an even greater disadvantage.  For example, Kafai and Bates (1997) observed that 

during group work, students with prior Internet experience dominated the interactions at the computer. 

 On average, middle school students conduct one search every 4 or 5 minutes (Large, Beheshti, & Moukdad, 

1999; Wallace, et al., 2000).  They use two primary methods to construct the search strings for these queries:  

discrete terms and natural language (Guinee, Eagleton, & Hall, 2003).  During teacher-assigned, open-ended 

research tasks, most students search using single discrete terms that describe a broad concept (Bilal, 2002; Guinee, 

2004).  Students generally demonstrate a slightly different tactic when they select their own open-ended research 

topic.  In these cases, students tend to search using multiple (usually two) discrete terms (Bilal, 2002; Large, 

Beheshti, & Moukdad, 1999), which can be described as the ñtopic and focusò method (Guinee, Eagleton, & Hall, 

2003). 
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 During fact-finding search tasks, students tend to use natural language queries more often than they do on 

open-ended research tasks (Bilal, 2002; Guinee, 2004).  In most search engines, the negative consequence of using 

natural language queries, as opposed to discrete terms, is that the additional words in the query artificially constrain 

the possible results.  Nevertheless, natural language queries are popular with students.  Approximately two-thirds of 

middle school students and one-third of high school students construct fact-finding search strings by using either 

natural language phrases or full natural language questions (Nahl & Harada, 1996; Schacter, Chung, & Dorr, 1998).  

From this observation, Schacter, Chung, & Dorr conclude that students use natural language queries because they do 

not have an accurate understanding of how the Internet operates or how search engines interpret search strings.  

They feel that to become effective searchers, students should have an accurate mental model of the Internet and how 

it works.  As an alternate explanation, Guinee proposes that students are failing to abstract the general topic and 

focus from their specific fact-finding research questions.  She suggests that even when searching for facts, students 

need to identify the topic space for their query. 

 

Analyze Search Results 

 A seemingly minor, yet important task during Internet research is assessing the list of search results.  

Generally, middle school students have difficulty differentiating good and bad hits (Large & Beheshti, 2000).  One 

reason for this may be that students are reluctant to read the results list thoroughly, predominately using the titles to 

determine quickly whether or not to investigate a hit (Kafai & Bates, 1997).  It is interesting to note that students 

visit an average of only one hit per search (Large, Beheshti, & Moukdad, 1999). 

 

Evaluate Site 

 Middle and high school students have difficulty evaluating the quality of the information they find on the 

Web (Gibson & Mazur, 2001; Lorenzen, 2001).  While one may argue that this difficulty arises from the adult 

reading level of Web content, readability does not seem to be a stumbling block for older students.  Only 38% of 

middle school students report having problems with the vocabulary on the Web (Large & Beheshti, 2000).  The real 

issue may be one of trustworthiness.  Many middle school students believe that all the information on the Web is 

reliable (Schachter, Chung, & Dorr, 1998). 

 Alternately, students may be having problems evaluating sites because theyôre not spending enough time 

examining them.  While searching on the Internet, students make an average of 1 mouse-click every 1.2 minutes 

(Large, Beheshti, & Moukdad, 1999).  Given the amount of time it takes for search results to be compiled and pages 

to load, this leaves little time for reading content.  In addition, students often scroll through a site too quickly to 

actually read it and rarely follow links to investigate a site further (Wallace, et al., 2000).  Students tend to simply 

glance at a site, often using the quality of graphics as their discrimination criteria, and then return to the search 

results list (Wallace, et al., 2000).  This tendency is perhaps one of the downsides of Internet research.  

Disappointingly, some researchers have concluded that the interactive nature of the Web impedes studentsô mission 

to read and evaluate content while conducting research (Large, Beheshti, & Moukdad, 1999; Schachter, Chung, & 

Dorr, 1998; Wallace, et al., 2000).   

 

Identify Information  

 As mentioned earlier, students get frustrated when they canôt find appropriate information while searching 

(Fidel, et al., 1999; Large & Beheshti, 2000).  Students have mixed-opinions about how easy or difficult it is to find 

information on the Web (Jackson, 1996).  However, some factors seem to facilitate studentsô success at finding 

information.  For instance, more experienced computer users are more adept than their peers at finding correct 

answers to fact-finding tasks (Guinee, 2004).  Also, elementary school students who work collaboratively to search 

the Web have greater success at finding relevant information (Lien, 2000).  Finally, the ability to efficiently identify 

relevant information also depends on the task constraints and students' perceptions of the task purpose (i.e., to find 

the correct answer).   

 Generally, students are more successful at locating relevant information for open-ended research tasks than 

at finding correct answers to fact-finding tasks (Bilal, 2002; Schachter, Chung, & Dorr, 1998).  Schachter, Chung, 

and Dorr concluded that studentsô success at open-ended research tasks is a result of the simple fact that more 

potential answers exist for open-ended questions.  Students recognize that a requirement of successfully completing 

a research task is to locate information on their topic.  As a result, students can be so intent on finding information 

for their assignment that they will change their research questions to match information they have already located 

(Fidel, et al., 1999). 

 

Take Notes 
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 Two competing note-taking strategies seem to exist for taking notes during Web-based research.  Some 

students donôt print very many Web sites, and when they do, are extremely selective about which pages to print, 

making sure the printed pages contain content to answer their question (Fidel, et al., 1999; Jacobson & Ignacio, 

1997).  One can conclude that this selective note-taking strategy is particularly effective in environments with 

limited resources (e.g., minimal printing capabilities). 

 Other students tend to print many Web pages or copy and paste large chunks of text, rather than take 

selective notes (Eagleton & Guinee, 2003).  During this strategy, students make initial high-level decisions about 

whether information is worth returning to later, and then gather it for later examination (Hirsh, 1999).  This ñwide 

netò strategy seems to be adaptive in situations where Internet access is limited.  It allows students to gather large 

amounts of potentially relevant information, which they can peruse offline at their leisure. 

 

Synthesize Information 

 Unfortunately, the majority of students tend not to synthesize the information they find on the Internet 

before presenting it in their research products (Bowler, Large, & Rejskind, 2001; Eagleton, Guinee, & Langlais, 

2003; Gibson & Mazur, 2001).  Students report that they donôt copy from the Web or that they are less likely to 

copy from the Web than from traditional print sources (Guinee, 2004; Large & Beheshti, 2000).  However, in 

practice, a fair number of students copy and submit content directly from the Web (Eagleton, Guinee, & Langlais, 

2003; Guinee, 2004).  Other students make slight modifications to the text they acquire from the Web, substituting, 

deleting, or adding individual words (Guinee, 2004; Large & Beheshti, 2000).   

 

Cite Sources 

 Students tend not to cite Web sources (Bowler, Large, & Rejskind, 2001), even when instructed to do so 

(Guinee, 2004).  This finding is understandable, considering it is difficult for students to keep track of the sources 

they are using as they rapidly jump from site to site on the Web.  In order to accurately collect their sources, students 

must think of collecting each URL at the precise moment they are gathering information from that site. 

 

Produce Research Product 

 Students consider ñresearchò to mean finding information, thus they omit the writing and presenting stage 

of the process (Bilal, 2002; Gibson & Mazur, 2001; Wallace, et al., 2000).  As a result, their final research products 

donôt necessarily meet educatorsô expectations.  As mentioned earlier, some students present material acquired 

directly from the Web (Eagleton, Guinee, & Langlais, 2003).  Other students with superb literacy or technology 

skills create flashy research products containing little content (Eagleton & Guinee, 2004).  Fortunately, a few 

students successfully navigate the complex process of Internet research and use their found content to generate 

original products. 

Learning to Conduct Internet Research 
 In general, todayôs students are teaching themselves how to use the Web or are learning about it from their 

peers (Lubans, 1999; Vansickle, 2002).  Even in a classroom environment, students ask lots of questions of one 

another and give each other advice while searching  (Fidel, et al., 1999).  Students say they would often prefer to ask 

a teacher or librarian for help, but these ñexpertsò arenôt always available (Fidel, et al., 1999; Lorenzen, 2001).  The 

danger in having students teach one another is that they can (and do) propagate misinformation. 

 Because teens are learning their Internet skills from one another, theyôre also comparing their level of 

proficiency against one another.  As a result, the majority of students are content with their searching skills, 

considering themselves to be ñintermediateò level searchers (Fidel, et al., 1999; Vansickle, 2002).  Students feel they 

can successfully search on their own, but will readily ask for help when they run into a problem (Vansickle, 2002).  

When asked if they want to learn more about searching, students respond that they already know everything they 

need to know (Fidel, et al., 1999). 

 However, experts disagree.  Many researchers feel that Internet searching and evaluation needs to be taught 

explicitly to students (Eagleton & Guinee, 2004; Jacobson & Ignacio, 1997; Schachter, Chung, & Dorr, 1998; 

Wallace, et al., 2000).  Students say they would rather learn about the Web in an informal, independent manner, 

such as from individual assistance or posted tips, rather than in a group setting like a class (Vansickle, 2002).  This 

preference can be readily accommodated and therefore, educators should consider individual learning approaches 

when designing Internet instruction. 
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Conclusion 
 Conducting research is an extremely complex process and performing it using the Internet simply adds to 

the complexity.  Studentsô approaches to Internet research vary greatly, but most are able to complete Web-based 

research tasks.  However, the quality of most studentsô performances can be greatly improved.  To achieve this, 

methods and materials should be developed to scaffold students through every phase of the Internet research process 

outlined in the presented model.   

 Many factors mediate studentsô performance when conducting Web-based research.  Helping students to 

develop underlying skills, such as computer experience, can facilitate their Internet research practices.  Educators 

should also help students develop background knowledge in their topic space and an accurate mental model of the 

Internet information space.  Most importantly, strengthening studentsô traditional literacy skills, particularly their 

vocabulary, comprehension of expository text, and note-taking, should have considerable positive impacts on their 

research practices. 

 Finally, students need opportunities to practice the strategies they are learning and to engage in authentic 

Internet inquiry research projects.  This can be achieved by systematically incorporating Internet inquiry throughout 

the curriculum.  We must help students view Internet research as a process, not simply an event. 
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Introduct ion 
 The insurgence of technology in educational settings has sparked considerable confusion and controversy 

over the definition of learning objects and how to best to utilize them in an instructional environment. The basic 

conflict stems from the perceived function of a learning object; is it better to learn from or with the object? When 

students learn from technology, they passively acquire knowledge from presented information; when they learn with 

technology, students actively use the learning object.  Proponents of learning from technology would advocate using 

television shows such as Sesame Street and Between the Lions to help young readers develop readiness skills. David 

Jonassen, a proponent of learning with technology, proposed the idea of utilizing technology as mindtools to assist 

students in expanding their cognitive capabilities. After analyzing these varied perspectives, it is clear that both 

methods have educational merit and that digital media can play a dynamic role in unifying these diverse schools of 

thought. Until recently, the definition of the term digital media has been so encompassing that, quite often, digital 

media producers found themselves creating solutions in search of problems to solve. Contrasting that is the fact that 

there are those who characterize learning objects and mindtools too narrowly and the result is that all parties are 

missing an unparalleled opportunity to re-look at these paradigms in an effort to bring them together into a unified 

framework and discover solutions to problems that already exist.  

 

Learning Objects Defined 
 The term learning object originates from another term generally associated with computer programming, 

object-oriented programming (OOP). In object-oriented programming, an object is defined as an object is a unit of 

code that is eventually derived from the process of designing code in such a way that each unit both performs a 

function in the code and can stand alone to become an instance of a particular class or subclass of methods, 

procedures, or data variables (Montlick, 1999). Watson (2001) stated that learning objects were reusable objects that 

were designed for a specific purpose to facilitate learning and could be categorized by using metadata. In other 

words data about data. This categorization enables users to search for, access, and reuse objects as needed.  

 In their paper Learning Objects, Todorova and Petrova (2003) stated there are multiple definitions of 

learning objects. LôAllier (1997) stated, ñA learning object is defined as the smallest independent structural 

experience that contains an objective, a learning activity and an assessmentò (p 2). In a broader scope, anything can 

be an object (i.e., human being, buildings and even items like buttons, icons and scroll bars), as long as they 

demonstrate certain characteristics. In data modeling, objects are defined and relationships between them are 

established. To be considered an object in programming, that unit of code must meet fairly strict definitional 

standards, such as being sharable and reusable models. Because they are reusable they can be reconstituted to run in 

most circumstances. Like interchangeable network connections, new objects are easily defined without the need to 

know the logic needed to run them, as long as these common gateways are defined.  

 Over time, however, new paradigms and broader definitions for the use and definition of objects have 

emerged. They have become part of more complex and multifaceted technological constructs and incorporated into 

new disciplines such as information technology, educational psychology, and instructional technology. In the 

educational realm, objects have also been referred to as instructional objects, educational objects, intelligent objects, 

and/or data objects (Gibbons, Nelson, and Richard, 2000).  

 Like their programming counterparts, the most common definition for learning objects indicates that they 

are also model-based, modular, interactive in nature, and can serve various instructional needs. They can be 

effective solutions in many instructional domains such as problem-based learning, functional analyses, coaching and 

feedback, logic, and many of the so-called constructivist approaches (i.e., student learning management, recording 

of responses and selections, etc.). Like those defined in the computer sciences, to be considered an object, they must 

be generative, scalable, adaptive, and more.  

 The adoption of learning objects in the educational community has not been without controversy or 

misunderstanding. Educators have disagreed, for example, on whether a learning object need be a finished product 

like a video clip or whether any tool used in the creation of an instructional unit might be considered a learning 
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object. The debate essentially boils down to differences between the way educators understand and differentiate the 

two terms informing versus instructing. The former is a necessary but insufficient and not a complete condition to 

learning. Generally it is accepted that, to be an effective instructional tool, an artifact must also foster the actual 

transfer of knowledge (or cause a change of action or effect attitude) in a structured way that somehow resembles an 

organized taxonomy like Bloomôs. This is the exact rationale many use to argue that the World Wide Web itself is a 

classic non-example of a learning object. While many educators promote the Web as a learning tool that fits many of 

the criteria of learning objects (certainly the Web is reusable and scalable), others believe there are serious questions 

as to whether it fully provides the requisite design concepts, architectures, and tools that make it a valid instructional 

channel rather than being merely a reporting mechanism (Fairweather & Gibbons, 2000). Another non-example 

often held up as a role model for learning objects is the computer itself. While computers can generally free students 

to adjust and tailor similar tasks to their individual needs, without some type of mediated structure, they mostly 

generate random activity without attaining any meaningful instructional benefit. It has been the role of the digital 

programs (i.e., media) to turn the computer into a learning object. 

   

Lack of a Precise Definition 
 Much of the misunderstanding concerning learning objects can be traced to a specific learning theory that 

the particular researcher subscribes to and has based their definition or analysis. Further complicating things is that 

learning objects are often incorporated into general instructional design domains that view them as finished products 

or specific sub-sets of an instructional lesson, rather than a tool for learning. In an attempt to sort things out, Merrill 

(1999) classified four types of óknowledgeô (i.e., learning) objects. He defined entities as devices, persons, places, 

and symbols; properties as quantitative or qualitative attributes of entities; activities as actions the learner can take 

and, processes as events that occur and cause change. Merrill (1999) defined the attributes of learning objects as the 

medium used to deliver them. In this view, the same knowledge objects can be theoretically reconfigured to 

construct different types of ways to inform, encourage practice and rote skills, and/or guide learners. While these 

classifications appear to be outside the bounds of the original definitions and their uses they were intended for 

objects in the OOP domain, they make sense and are clearly definable. Instructional technologists have never been 

able to describe learning as precisely as computer scientists have been able to with programming statements, due to 

the various ways individuals learn. Clearly a case for a more open-ended definition needs to be made. 

 Another problem with settling on a more precise definition for learning objects is that many feel that the 

role most often referred to in the analogies used to describe them does not quite fit the precise parameters originally 

used by programmers to describe object models in the computer science domain. Such products like Lincoln Logs
TM

, 

Erector Sets
TM

, and Legos
TM

 readily come to mind. The confusion is exacerbated by the fact that these toys fulfill 

only some of the criteria associated with learning objects as per their more precise definitions: 

 They all contain units or objects of the smallest, fundamental size possible to be of use. 

 They can be assembled into literally any shape and size, and used for a multitude of functions. 

 Their use is very flexible in that some learners or instructors can use partially pre-assembled units 

made up from smaller pieces of these core units and immediately put them to use. 

 Upon further review, these toys are more like programming objects than some would like to admit. For 

example, each has elements that may be used and applied and/or built into various new structures without 

decomposing the individual units so they can be reapplied or reused later. Others can assemble structures completely 

on their own from scratch without the use of any pre-fabricated portions. Furthermore, they fit well into the 

instructional domain because most of them can be totally self-sufficient in their use, even though some may need 

instruction and guidance on how to assemble these parts into final products. The fact that they are malleable speaks 

to the fact that they can also be used as tools to spark cognitive development. The fact that they can be used in their 

pre-fabricated form speaks to the fact that they better fit Merrillôs broader definition and scope of learning objects, 

but might not by those who would view learning objects narrowly as finished units or snippets of media that are 

incorporated into a larger whole. 

 Some terms that have come from the literature are instructional object, educational object, learning object, 

knowledge object, intelligent object, or data object, however, the long range analysis of learning objects or the 

purpose is to facilitate learning. For this article, learning objects will be defined as instructional objects that are 

multifaceted, multifunctional, reusable tools that take on many different shapes, constructs, and context. They are 

technology objects of learning that can assist with the learning process. In the context of this study, students learn 

with the technology not from the technologies. 
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Literacy and Learning in the 21
st
 Century 

 As we enter the 21
st
 century, literacy remains the most fundamental aspect of education. To develop 

literacy, educators must infuse literacy instruction throughout the education process so students can become better 

readers, writers, and content learners. Using scientifically based research, five essential elements for developing 

good readers have been identified. They include phonics, phonemic awareness, vocabulary, fluency, and 

comprehension (U.S. Department of Education, n.d.). According to President Bush (2001), ñ...the most basic 

educational skill, and the most basic obligation of any school is to teach readingò (¶ 3) However, in the 21
st
 century, 

reading is by no means a complete definition of literacy.  

 From the simplest time of learning what educators called the ñThree Rôsò to the more inclusive definition 

of today, literacy has always been a vital part of education curricula (Serim, 2003). In its most basic form, literacy 

can be described as the ability to read, write, listen, and speak as well as critically analyze and express ideas using a 

variety of media or learning objects. However, if we are to define literacy in the context of studentsô being able to 

thrive in todayôs digital age, we must expand that definition (NCREL & Metri Group, 2003). In addition to basic 

literacy, students are expected to attain proficiency in scientific, economic, technological, visual, information, 

media, and multicultural literacy (NCREL & Metri Group, 2003) so that they are able to be productive citizens in a 

technology rich 21
st
 century. 

 North Central Regional Educational Laboratory and the Metiri Group (2003) asked, ñAre your graduates 

ready to thrive in todayôs Digital Age? Upon serious reflection, most schools must answer with a resounding, No!ò 

(p 4). As the CEO Forum on Education and Technology (2001) concluded in Key Building Blocks for Student 

Achievement in the 21st Century, the definition of student achievement must be broadened to include the 21st 

century skills. Since this report came out, two major initiatives have conducted extensive research and published 

major reports in 2003: the enGauge 21st Century Skills: Literacy in the Digital Age from the North Central Regional 

Educational Laboratory and Learning for the 21
st
 Century from the Partnership for 21

st
 Century Skills (North 

Central Regional Educational Laboratory, 2003; Partnership for 21
st
 Century Skills, 2003). In essence, educators, 

businesses, and industries partnered to develop a model of learning that would help public education systems assist 

students in gaining the skills needed to succeed in the 21
st
 century, often referred to as the digital age or media age. 

They came up with six elements called 21
st
 century skills. The first two elements emphasize core subjects and 

learning skills. These elements focus on improving learning by infusing information, communication, critical 

thinking, and problem solving skills within existing school curriculum. The latter categories incorporate 21
st
 century 

tools within learning skills, context, content, and assessment. The model encourages educators to integrate todayôs 

technology with real-world situations so students can develop needed skills with practical applications. (Partnership 

for 21st Century Skills, 2003). Most importantly, the reports stress that we must bridge the gap between the 

knowledge and skills most students learn in school, the way those skills are acquired, and the knowledge and skills 

that they need in 21
st
 century communities and workplaces.  

 The youth of today are inundated with technology that has the potential to extend literacy and allow them 

to actively participate with a variety of media (NCREL & Metri Group, 2003; Serim, 2003). Sixty-five percent of 

children in the United States are already online and the U.S. Department of Commerce estimates the current growth 

rate for Internet use at 2 million new users per month; the majority of which are children and teens (NCREL & Metri 

Group, 2003). 

 The world in which our students live is significantly different from the past. Todayôs students use cell 

phones, pagers, instant messaging, PDAs, and laptops to connect to friends, family, and others in their community 

and all over the world. Our students now have at their fingertips a digital virtual world ï with all its promises and 

pitfalls. Technology can be a valuable tool to achieve instructional objectives if integrated into the curriculum 

appropriately. When combined with the other key factors that increase literacy and student achievement, such as 

clear and measurable objectives, learning objects that increase knowledge, increased time on task, frequent feedback 

and teacher subject matter expertise; technology can help deliver significant and positive results. 

 

Technology as Effective Learning Objects 
 There is considerable evidence that children are born with right-brained cognition, which is aided by media, 

while left-brained cognition has to be developed with the aid of text (Doman, 1984; Shihida, 1994). In order to 

effectively function in the world, students must learn to balance right and left-brained cognition. Robert Doman 

(1984) has suggested that the most effective way to create this balance is to teach to strengths and remediate 

weaknesses. Students that lack appropriate literacy skills will not develop these skills just because they are given 

another book to read, especially if text-based communication is a weakness.  
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 Increasingly, educators are beginning to utilize methods of instruction that include the studentôs right-

brained strengths by integrating learning objects into the traditional curriculum. As stated earlier, learning objects 

are considered instructional objects that are multifaceted, multifunctional, reusable technology objects of learning 

that can assist with the learning process where students learn with the learning objects. The term learning objects 

may encompass a large array of digital resources from digital images to entire Web pages. Computers, videos, 

DVDs, the Internet and television are popular learning objects that are changing the dynamics of learning and by 

combining moving pictures and audio have the ability to appeal to a variety of learning styles  

 The success that these learning objects will have in developing 21
st
 century literacy is largely dependent 

upon the method of integration employed by the teacher. According to Dr. Thomas Reeves (1998), there are two 

distinct styles used to integrate media into the classroom; students can learn with technology or from technology. 

When students learn from technology, they passively acquire knowledge from presented information. Children are 

exposed to the media; then, it is assumed to that they have gained the desired knowledge because they can respond 

appropriately. In order for students to use technology as learning objects that they can learn from, the technology 

must stimulate critical thinking and promote higher order learning skills. The students must use the media tools to 

access, analyze, interpret, and present their constructed knowledge (Reeves, 1998).  

 Recent improvements in digital media, digital video in particular, have changed the entire learning 

landscape. We are rapidly moving from a time where students learn from media to an era in which they are highly 

motivated to learn with media. The job of educators is to create an environment conducive to learning from a variety 

of media by ensuring that the employed media correlates with the curriculum and that students are active users of the 

media (Bransford, Klee, Michael, & Warren, 1993). 

  

Video in the Classroom 
 According to John Kellerôs (1983) ARCS motivational model, if you gain a studentôs attention, make the 

concept relevant, offer a valid challenge, and provide an avenue for success, there is an increased opportunity to 

elicit positive change in the academic success of the student. Todayôs generation of students is not strangers to video 

media; everything from their cell phones to their video games uses some type of digital imaging to gain their 

attention. Therefore, it would seem logical that using digital video cameras in the classroom would motivate 

students to engage in the writing and reading process, which in turn could increase literacy.  

 That motivational model, coupled with advances in technology and increased knowledge of true integration 

is causing significant transformations in the way students are developing literacy. More educators are starting to use 

video cameras and non-linear editors as instructional tools that help students develop the skills they need to meet 

state standards. Editing products, such as Apple Computerôs iMovie, have transformed the use of video to the point 

where even younger elementary students are capable of creating digital stories. 

 Fifth grade students at Sabal Point Elementary in Longwood, Florida use video production projects to gain 

a better understanding of complex concepts while developing reading, writing, listening and speaking skills. During 

the 2004-2005 school years, the 5
th
 grade students made several multimedia projects as they explored the concept of 

democracy and the presidential election. Working in three clusters, the students were challenged to create their own 

political parties, develop their own set of relevant issues, choose a presidential and vice presidential candidate and 

then persuade University of Central Florida (UCF) College of Education, educational technology graduate students 

to judge the speeches and issues and then vote for each of the candidates.   

 The students from Sabal Point never had any direct contact with the UCF students; their only medium for 

communication was the World Wide Web. The project began with the 5
th
 grade students reading a book from the 5

th
 

grade reading list titled ñThe Kid Who Ran for Presidentò written by Dan Gutman that meets state standards and was 

an excellent way to get students relating to someone their age running for president. Next, the students had to 

research the complete electoral process. Then, students wrote their campaign speeches, which had to be based on a 

platform with issues which symbolized what their party represented in the campaign. The students also had to write 

campaign slogans, create flyers, and come up with ways to earn campaign funds. The 5
th
 grade students used digital 

cameras, digital video cameras and iMovie to film and edit videos of their campaign speeches which expressed their 

opinions, newscasts that broadcast their platforms, political advertisements that they used to persuade voters, and 

debates that they hoped would discredit their opponents. The students used Microsoft Publisher and MS Word to 

create a Web page and online newspapers that would help propagate their issues. The interdisciplinary and cross-

disciplinary curriculum of these lessons created learning opportunities for students to not only learn content and 

meet learning objects but also interact with technologies as they learned the content.  

 The same students that did not typically do well reading a textbook or listening to a lecture, flourished in 

the classroom because they were actively engaged in a project that had meaning to them. One student remarked, ñI 

donôt mind learning if its fun, I just donôt think learning should seem like work all the time.ò Through this project, 



 

 217 

students were motivated to learn a variety of research, writing, critical thinking, and decision making skills. They 

followed the election coverage using television media, the Internet, and newspapers. Students gathered information, 

analyzed various points of view, and made decisions about how to run their own campaign. Students wrote and 

edited scripts, assigned tasks, worked cooperatively, and managed other students cooperatively.  

 The writing process remained the same, but become less tedious when the traditional paper and pencil was 

replaced with a video camera.  

 

Table1 Comparison of Traditional and Video Writing Process 

 

1.  Prewriting- brainstorm, gather 

information, take notes, outline 

1.  Prewriting- brainstorm, gather 

information, take notes, storyboard 

2.  Drafting- put your ideas into  

sentences and paragraphs, make sure 

that there is a logical beginning, 

middle, and end 

2.  Drafting- use the video camera to put 

your ideas in a logical format, make 

sure that there is a beginning, 

middle, and end 

3.  Revising- read your draft, make sure 

that it has a clear focus, stays on topic, 

and is appropriate for the intended 

audience, add or delete any necessary 

parts 

 

3.  Revising- view your footage, make 

sure that there is a clear focus, a 

consistent topic, and that it is 

appropriate for the intended 

audience, delete any unnecessary 

footage, shot any necessary 

additional footage 

4.  Editing- check for grammar, sentence 

structure  and spelling 

4.  Editing- put clips in order, add 

transitions and necessary audio 

5.  Publishing- prepare a final draft 

 

5.  Publishing- create a QuickTime video, 

upload to the Internet 

 

 These conceptual frameworks are not original; however, interactive media is clearly the language of the 

students of today. Paula Monsef (2003) in the Digital Divide Network stated, ñStudents who may not take to 

learning by reading a textbook or listening to a lecture often jump at the chance to understand complex concepts by 

presenting finished products in the form of a film or a Web documentary or a PowerPoint presentation.ò We are 

already seeing this in the county school districts around UCF and all around the country. 

 Don Henderson and Marco Torres, both Apple Scholars, have been working with students with projects just 

like these for quite some time. They have expanded these concepts beyond reading and writing to other subjects, 

including curriculum areas important to social studies, applied mathematics, and physics. Similar projects have been 

showing up in other cities like San Antonio, Texas, and Orlando, Florida. In a suburb of Orlando, ESTEEM is a 

local volunteer organization providing neighborhood based programs to children and their families that focus on 

literacy, academic and employability skills training. They have developed a project called Picture It, Write It! This 

program starts children out with simple storyboards of photographs and/or drawings and challenges children to write 

about them. The program evolves into using video footage shot by the participants that allows the participants to 

develop more complex storylines. Another program underway in local K-12 schools is called UB the Director, 

where students are taught how to read books for content by teaching them the text-to-screen essentials of film script 

writing so they can eventually make movie trailers from the books they are reading. These are just a few of the 

programs that are beginning to develop showing that digital media can make a difference in the learning process. 

 

Summary 
 The goal of the video in the classroom video project at Sabal Point Elementary was to increase student 

achievement with the technologies by making learning come alive to students, have learners actively engaged in the 

process of learning through authentic learning experiences, and make that learning have meaning to their lives 

through the process of learning with the technologies. Students are researched, wrote, created scripts, newsletters, 

flyers, and a variety of other projects that far exceeded the typical paper and traditional classroom assignments. Fifth 

grade students created group video literacy projects for book reports, point of view story retellings, and election 

coverage. Their latest literacy project was a community service documentary; students recorded and scripted their 

efforts to assist the victims of the 2004 Florida hurricanes. Their teacher, Ms. Brandi Evans, stated the students' 
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literacy skills have improved. Students are motivated to read more and complete assignments when the outcome is 

doing something that they enjoy instead of another test. 

 Students learning with technologies, such as digital video, incorporate the most important aspects of the 

language arts curriculum; reading, writing, listening and speaking into every assignment all while developing 

literacy and using a familiar medium. In order to write scripts, students have to retell events and facts in a logical 

and sequential manner in addition to summarizing and synthesizing facts from various sources; the ability to 

complete this task is a key indicator of comprehension. Students also gain fluency as they begin to perform their 

scripts and they learn self-correct skills because they see and hear mistakes that they might not have caught if they 

read their scripts alone. 

 Teachers also benefit from using video in their curriculum because they are no longer assessing students' 

recall of obscure facts. Video is an opportunity for teachers to conduct authentic assessment of the students' critical 

thinking skills. The teacher has the ability to monitor the students as they research and see where students' 

misconceptions are as they begin to write and perform; the teacher can then clarify or remediate immediately. 

 Although the concept of how learning objects should be integrated into educational curricula still remains a 

source of controversy, it is obvious that digital media is the language of this generation of learners.  By teaching 

students to learn with technologies, as opposed to learning exclusively from technology, educators are helping to 

equip students with the 21st Century literacy skills that they need.    
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Implementing a Successful Laptop Program 

 
Thomas E. Haynes 

Culver Academies 

Culver, IN  
 

 As straightforward as it sounds, the three essential requirements to implement a good laptop program are to 

 

1. Plan well, 

2. Support the plan, and  

3. Realize that the program is dynamic and will require ongoing planning and support. 

 

 The details of a successful implementation have to address the three essential requirements, and these 

details are the topic of this article. The observations are based on the authorôs experience with a laptop program at 

The Culver Academies in Culver, Indiana.  

 

Background 
 In 1999 Culver had a Novell network with email provided to faculty and administrative staff by a Microsoft 

server. The school web page was handled by another Microsoft server. All the servers were managed in-house. 

There were several computer labs on campus. Students could do research and get on the internet in the library. There 

was a lab in the Math department for computer science classes. 

 The network design was not bridged or segmented, and it consisted of a fiber backbone with cat 5 to the 

academic and administrative buildings. A new Math and Science building was in the planning stages, and it would 

be added to the fiber backbone. The plans for the new building called for a switch in each room and plugs for 

Ethernet and electricity in the floor at each desk.   

 Culver issued about 150 laptops in 2000 to faculty and residential/administrative staff. The next year, 

another 750 or so were issued to students. It was difficult for Culver to anticipate the level of network use, and the 

best advice is to predict the absolute maximum possible and then double those numbers. The additional 750 users 

might seem to multiply machines and load in a predictable way, but faculty use is not a good predictor of student 

use.  

 The move from a mixed Mac/Windows network to a straight Windows network had been made in the 90ôs, 

and Dell laptops were selected for the faculty machines. These machines had a 500 MHz processor, a 4.2 gig hard 

drive and the memory was upgraded to 128 mb. The machines ran Windows ô98 and Microsoft Office 2000. The 

machines were purchased by the school, and there was no charge to faculty or staff for their use. The plan was to use 

these laptops for five years, and have the students on a four year cycle of replacement with leased machines.  

 The intent was to have classes for faculty and familiarize them with the new technology, and this is a 

familiar strategy for schools who are investing in a laptop program. There were a series of classes on the Microsoft 

Office Suite and productivity tools, and the classes were designed and taught by teachers and technology staff. The 

FrontPage class had teachers create a live web page on the web server, and the classes were intended to support 

instructional use. The classes were attended because they were required, but there were few other requirements in 

the process. Teachers were not required to turn in a technology plan incorporating technology for example. 

 The staggered roll-out was an advantage in many ways. The teachers were allowed to familiarize 

themselves with the new laptops. The technology staff had a year to anticipate increased support needs, and 

increased loads on the infrastructure could be determined. Instructionally, there was little more use of technology 

during this year, and only about 15% of the web pages were maintained and current six months after the classes. 

Instructional benefits of the year were indirect.  

 Technology leaders were identified in each department, and they formed a group called the 

ñTechEducators.ò This group met with the Academic Dean and the Instructional Technology Coordinator weekly to 

help direct the planning and implementation. Members of this group were enthusiastic, but had a range of skill 

levels. A similar group was planned for students to provide some limited user support in the dorms and in 

classrooms. 

 The school had an acceptable use policy in place, and upgraded the Exchange server and increased network 

storage to accommodate the increased number of users. Faculty and staff had no quotas or limits on the number or 
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size of files stored, although they would get a polite email if they were using space inefficiently. This informal limit 

was about 500 mb on the mail server and 3 to 5 gig on the file server. The faculty laptops did not have much room 

for storage, and so the restrictions on network storage were minimal.  

 Part of the administrative plan was to make the laptop program as non-threatening as possible for the end 

user. There were support resources, hardware, and classes in place. There were few explicit expectations, although a 

lot of time and energy was being spent on planning for the laptop program. Even the most casual observer would 

appreciate that the program was important to the same people who do performance evaluations and sign contracts. 

 The student laptops were leased and prepared for the students in the summer of 2001. Dell laptops were 

selected after a long evaluation process, although an IBM model may have had slightly more support from the 

technology staff. Students and faculty were part of the evaluation process. These machines were 800 MHz with 10 

gig hard drives and 128 mb of ram. They were loaded with Windows ô98 and Microsoft Office 2000. There was no 

technology fee associated with the laptop program, and it was paid for out of operating funds and income from the 

endowment. 

 The TechEducators were given a reduction in teaching load from four to three classes, and there was a 

budget for instructional software. Wireless hubs were installed to provide students with Ethernet connection, and the 

dormitories were wired for cat 5 and also received wireless hubs. The effectiveness of the wireless hubs took 

everyone by surprise, and plans for the new Math and Science building were modified to include a wireless hub in 

each classroom as well. 

 Five members of the tech staff earned a Dell certification so that the school could do repair work and be 

reimbursed by Dell for labor. This was a very good move because it helped to minimize turnaround time on repairs, 

and it kept costs down. The lease for the laptops included 30 extras to provide as loaners for people with laptops 

being repaired.   

 

The First Three Years 
 As mentioned faculty usage is not a good predictor of student usage. Faculty members were using the 

laptops for primarily administrative purposes. They were keeping class records and checking email. Few faculty 

members played networked games like Doom or Counterstrike. Many of the students played games, and the 

broadcast traffic created problems for the flat network design. Peer to peer file sharing had not even been an issue 

for the faculty, and its widespread use among the students raised ethical, legal, and performance issues. Restricting 

access to inappropriate content while permitting a wellness class to research ñbreast cancerò was a challenge as well. 

 Another issue dealt with the implementation of the laptops in the curriculum. High levels of use do not 

guarantee meaningful instructional use, and once users get past the novelty, the real goal is to communicate 

instructional content in a deeper, more effective, or more efficient way. The TechEducator group worked with the 

ISTE standards to understand them and to adapt them for our environment. The standards were then communicated 

to departments and feedback was incorporated in the final version. This process helped keep the instructional 

purpose of the laptops a topic of conversation, and it made departments and the department chairs part of the 

process. 

 In the third year with the student laptops, several things happened. The campus network was almost shut 

down by the MSBlast worm as students returned from summer break, and it became obvious that the network 

needed to be restructured by switches into subnets to restrict the broadcast traffic and improve performance. The 

student file server was moved to a Linux machine that provided ñuser directoryò web pages for the students. 

Teachers (especially the younger ones) were increasingly making non-trivial use of the technology in their 

instruction. Technology integration was no longer the point of a lesson, but a means to an instructional goal. 

 The student web pages were contained in a folder mapped when the students logged in. They can store 

project files there and the Information Literacy classes included a section on working with web pages. This 

functionality is very powerful, and it was easy to set up. Few teachers have made use of the feature, although it has 

been an excellent resource for about 10% of the faculty. The cost on this was minimal in that is was installed on a 

ñretiredò server and there were no licensing costs associated with the operating system or the software. This server 

and the student projects were the topic of a presentation at the National Council of Teachers of Mathematics 

(NCTM) national conference in Philadelphia ï 2004 (Haynes, T. (2004, April). Digital Portfolios in the Math 

Classroom. Retrieved October 8, 2004, from http://academies.culver.org/nctm04/indexp.html ). 

 Another excellent tool that has been very popular with faculty and students has been the program Moodle. 

This program is a content management system that allows for online quizzing, journals, and threaded discussions in 

forums. It is also open source and there are no licensing costs or fees. This program is home to about 25 active 

ñcoursesò used by 300+ self-registered students, and it has proven to be a valuable resource for submission of 

http://academies.culver.org/nctm04/indexp.html
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assignments and peer assessment (The Culver Academies. (n.d.). Retrieved October 8, 2004, from 

http://academies.culver.org/moodle ).   

 

The Present 
 The faculty laptops have been sold back to Dell, and for the 2004 ï 2005 academic year, the student lease 

was converted to a new model.  The teachers and students now have the same laptop with slightly different software 

packages. The operating system is now Windows XP and the office suite is Microsoft Office 2003. The new laptops 

have a much longer battery life and are much faster. They have 40 gig hard drives as well, and there is less 

dependence on the network storage. The network has moved to a Windows Active Directory domain, and the 

centralized password database has eased management. Moodle and the Linux student file/web server both 

authenticate against the domain.  

 Some of the faculty members who have a technical inclination have discovered that they can distinguish 

themselves with good effective use of the laptops in the classroom. There has been good support for resources 

although the instructional technology budget has been trimmed where possible in the past two years. A characteristic 

of Culver is its excellent funding of professional development, and many teachers have taken advantage of 

conferences and workshops. This professional development has increased the pace of integration. 

 The Dean of Faculty has asked faculty members going through a five-year review to submit their portfolios 

digitally. The cohort going through that process is very aware that it is much easier to organize digital materials in a 

portfolio than it is to convert them to digital format. This portfolio process has helped to focus the attention of those 

preparing for that process. There is efficiency in being able to develop materials for students that can then be used to 

support performance in an evaluation process. 

 At this point even the most cynical faculty members no longer see the laptops as a phase the school will 

move through. The laptops are seen as tools, and changes have been made in the acceptable use policy and 

classroom policies to better address the realities of the learning and living environments.  

 One of the issues currently is that the laptop program has been taken for granted in some ways. The 

TechEducator group has recently recommitted itself to a standards-based analysis of instruction and development. 

The modified ISTE standards have been brought out again, and the group has realized that they may have been 

distracted by details and were not attending to their primary task.  

 As technology use has increased, there have been requests for hardware like projectors. These requests 

demonstrate the increased use of the technology resources, but a concern of the TechEducator group is that a 

teacher-centered classroom with technology is still a teacher-centered classroom. The process of curriculum design 

requires an analysis of goals and the role of technology in best achieving those goals (Brewer, R. and Moore, J. 

(2004). Curriculum Design and Technology Integration. Learning and Leading with Technology, 32 (1), 42 ï 45.) 

 

Problems 
 It would be disingenuous to document the success of the laptop initiative without an honest appraisal of the 

problems. There have been temporary technical problems, but ongoing challenges fall into two categories: financial, 

and social.        

 The damage to the laptops makes the Dell Complete Care well worth the cost. Broken laptop screens and 

keyboards missing keys add up quickly. Accountability is a problem, and how best to charge the students for repairs 

in a boarding school is a problem. If there is no incentive for students to take care of the laptops, they are unlikely to 

take good care of them. At Culver, students are reissued the same laptop every year, and this improves care for 

some. This problem is still unsolved.   

 Some teachers are not interested, not willing, or not able to learn how to use the technology. These teachers 

are usually over 50, and they are often considered ñvery goodò teachers. With the addition of the laptop layer, they 

are understood to be ñgoodò traditional teachers but are not outstanding. They observe that the environment has 

changed and blame technology for having changed the environment.  

 Since these teachers may be in positions of leadership, they are likely to slow the process of integration. It 

is difficult to know what to do with these slow or unwilling adopters. One approach would be to include technology 

goals in performance evaluations and move these teachers out of leadership positions. Tenure or similar policies 

may make it difficult to remove them, but negative influences have to be minimized. Another ñkinder, gentlerò 

approach might be to reward the most effective teachers and wait for the less flexible resistance to buy in or retire. 

 A laptop program is expensive, and there are those who may be willing to question the return on 

investment. There are many incentives for a laptop program, and it makes good press. This quality helps recruit 

faculty and students. The motivation and the measuring stick for the program should be instructional goals, however. 

http://academies.culver.org/moodle
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Either the technology helps the learning/teaching process or it does not. As with any change in instruction, be 

careful not to gauge effectiveness too early. There is a period of transition and until the novelty wears off, there may 

be trivial instructional use.   

 

The Future 
 It is tough to predict the future, but a commitment to sound curricular design and a goal-driven student-

centered learning environment is an important part of a successful school. Technology is one of the ways that work 

is done, and if it can increase efficiency or make instruction more effective, it has served its task. The laptop 

initiative at Culver has provided many opportunities for teachers and students. The laptops have changed the way 

people communicate and collaborate, and technology integration is increasingly important to teaching and learning.      
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What People Really Care About 
 When the AAHE (American Association for Higher Education) Assessment Forum developed the 9 

Principles of Good Practice for Assessing Student Learning, Principle 7 stated that assessment makes a difference 

when it ñé illuminates questions that people really care aboutò (Astin). The first principle recognizes that 

assessment ñis not an end in itself but a vehicle for educational improvement.ò This paper discusses how our 

department curricula, classroom environments, and ultimately student learning might be improved by ñhigh techò 

assessment and evaluation techniques to find out ñwhat people really care aboutò.  Collaborative technologies are 

used to gather and process the opinions of students, faculty, and other stakeholders.   

 Five years ago, the college president challenged the faculty to examine how students learn and what each 

departmentôs curriculum should look like for the 21
st
 Century.  He strongly encouraged us to begin active planning 

for the continued intellectual vibrancy of the College and its curriculum. Because ñstudents learn more when there is 

a match between their abilities and the curriculumò (Ratcliff, 1995), to remain intellectually vibrant demands that 

our college examine regularly what we are trying to accomplish as well as what is contributing to student success 

and what is not. Several groups met regularly to discuss curricular changes: Faculty Council, Administrative 

Council, the Presidentôs Council, Teaching Groups, Academic Affairs Committee, and fifty senior students. The use 

of collaborative technologies allowed the following: gathering of divergent opinions at times convenient to 

participants; meetings dominated by content, not personality; adherence to a structured agenda, which resulted in 

consistency in issues discussed without loss of those ideas after the session ends. Throughout the sequence of those 

meetings, there was convergence of the following agreements: we validated a common core set of required courses 

for all students, but called for rethinking its content and staffing; we challenged the structure of the current 

distribution system; and we validated the need for more intentional inclusion of writing throughout the curriculum. 

The outcome of the meetings was a mandate for forming a curriculum review team, which recently finished its 

work. 

 Educational institutions nationwide are expected to be increasingly accountable for the attainment of the 

stated goals in the form of demonstrable changes in students. Curriculum is one part of the total institutional 

improvement which, in combination with other qualities, has an important impact on student development. It seems 

imperative, then, to include our students in the process of evaluating the curriculum and the value faculty members 

add to their educational process. Using the collaborative technologies as a means for collecting these opinions 

provides a safe and exciting forum for discussion of issues important to the students. Table 1 summarizes how six 

departments used the collaborative facilities for assessment purposes. 

 

Education To assess the teaching skills needed by majors 

Music To assess the information technology needs for music courses 

Computer Science/MIS To assess the adequacy of computer lab support for departmental courses 

History To assess the adequacy of history curriculum in meeting certification 

requirements for teacher licensure 

Chemistry To discuss the changes needed, problems of, teaching of, and the 

contents of the general introductory chemistry course. 

Freshman English (Paideia) program To discuss and plan the curriculum for the 16
th
 Century unit of the course 

 

  

E-Listening and Collaborative Technologies 
 We define ñE-Listeningò as the use of collaborative technologies to gather and process the opinions of 

students and other stakeholders for departmental improvement, and the attempt to extend the process and its benefits 
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to the broader institution. Collaborative technologies are broadly defined as those that enable collaboration among 

individuals engaged in a common task (Kock, 2000). In this case, the common task is assessment for departmental 

improvement. 

 This process of improvement depends on continuous feedback with appropriate response. It begins with the 

collection, organization, analysis and reporting of student opinions and assessment data.  The authors were charged 

with designing and implementing our departmental assessment programs. These included all the usual tasks of 

writing of mission statements, identifying goals and objectives, and developing means to assess whether we had 

accomplished what we hoped. We represent two different undergraduate departments (Department of Education and 

Department of Computer Science) which share the requirement that they must solicit, organize, analyze and report 

on the annual collections of graduating senior exit interviews. The tasks are cumulative, in that prior information is 

compared with the most recent collection. The enormous amount of data proves cumbersome to record, analyze and 

store.  

 

The Software Tools 

 Imagine a tool that allows the structuring of assessment or evaluation questions and activities, the capturing 

of important ideas, prioritizing issues and opinions, instant reporting of results, use of an outline tool to write 

planning documents based on the data collected, and tools to create reports on any part or all of the data collected: 

that's what collaboration tools can do! 

 We designed and coordinated assessment activities using two different collaborative technologies, Group 

Systems and Facilitate.com. In Figure 1, students are shown in the Round Table Room at Luther College, using 

software tools such as Brainstormer, Topic Commenter, and Categorizer, to offer their opinions during such 

activities as the senior exit interview and course evaluation.  Although this electronic meeting room is very 

conducive to providing each participant with unobstructed views of other participants, the facilitator, and the public 

screen, the same software can also be successfully used in an ordinary computerized classroom such as found on 

most college campuses.  The software allows everyone to ñspeak all at onceò via the computer. Students type in 

ideas at the same time, and each person sees the input of others, stimulating further thought.  

 

 
Figure 1. The Round Table Room with Collaborative Technologies 

 

 Most collaborative software programs offer as the initial tool an Agenda program which provides a 

framework for the assessment or evaluation activities. It prompted us as facilitators to develop a specific plan, 
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specify the exact information needed, and keep track of all participants. Electronic Brainstorming is an idea-

generating tool that enables students to share their ideas anonymously and simultaneously in response either to the 

specific questions posed to them, or to actually be given the chance to suggest additional questions they find 

important but missing. Tools such as Topic Commenter enable students to easily comment on the questions planned 

in advance by the facilitator of the assessment or evaluation session. The Categorizer program assists in analyzing 

the current information, sorting it into categories, identifying and adding missing ideas, and allowing for more in-

depth comments on current ideas. Voting tools of most collaborative software allow participants to rate and rank the 

issues presented to them. Most collaborative systems also allow for online surveys. They store the data so that it can 

be automatically arranged into formatted reports, thus allowing for easy access of historical data. Three of these 

tools are explored further.   

 The actual screens seen by students during a course evaluation session are shown in Figure 2. Three major 

questions were posed: ñWhat helps you learn in this course?ò ñWhat do you think needs improvement?ò and ñWhat 

are your specific suggestions for change?ò The electronic discussion is anonymous, with the software adding 

random numbers to student comments. This facilitates reacting to or answering another comment on the page. In our 

experience, we have found that professors elect to use this evaluation at midterm so that student perceptions can be 

incorporated into the planning for the rest of the course. 

 

 

 
Figure 2. Topic Commenter tool 

 

 One of the most useful tools in a collaborative system is one that lets students categorize the lists of ideas 

or answers that have been entered.  In Figure 3, students were asked, ñWhat helps you learn in this course?ò The 

categories into which the answers might fall are shown at the right. This tool is most important in eliciting actual 

questions that students wish to pose. With a prompt such as, ñWhat ideas do you wish to pose for discussion of 

departmental advising?ò the facilitator can sort the questions into like categories, and transfer them to the discussion 

tools shown in Figure 2. All this is done in a matter of seconds.  

 Another favorite tool for evaluation and assessment sessions is the one that allows students to make 

decisions and determine degrees of consensus or conflict. Multiple voting methods are allowed, including Yes/No 

and True/False, Top ñnò favorites, customizable point scales, and Likert scales.  Figure 4 shows a vote with only 4 

options, but many different scales are possible. Facilitators have the option to allow an odd number of choices, thus 

giving the student the alternative of ñmiddle groundò.  Results are immediately available, so students can see if their 

opinions vary a great deal from their peers. Viewing and discussing the results of the vote often leads to further 

questions and revealing comments. 
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Figure 3. Categorizer Tool  

 

  

 
Figure 4. Voting Tool Rating Computer Lab Support 

 

 One of the assessment activities that was most effectively supported with collaborative tools was the Senior 

Exit Interview. The purpose had always been to give students the opportunity to provide feedback to the department 

by providing them the chance to assess us on several dimensions.  The Exit Interview includes questions on their 
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perceived academic accomplishments, our advising expertise, and the general support offered by the department 

during their time in college.  Figure 5 shows the electronic discussion prepared for the group meeting of senior 

majors in Elementary Education. Information gained from the analysis of Exit Interviews is used to revise the 

curriculum, the teaching methodologies, the advising, and to make it even more accommodating to student needs. 

 

 
Figure 5: Topic Commenter Tool with Senior Exit Interview 

 

Assessing the Assessment Tools 

Classroom evaluation and student assessment just became easier and actually enjoyable by implementing 

the activities through collaborative technologies. Instead of listening to individual students in dozens of hours of 

individual meetings in exit interviews, and instead of endless meetings of faculty where opinions are lost once the 

meeting is over, we now have all the data that was gathered by the software stored in an organized fashion. It also 

became possible to store many years of data, which makes it easily accessible by institutional decision makers. An 

added benefit was the visibility of program improvement efforts to the college community. Students, faculty and 

other college constituents expressed positive feelings about their inclusion in these efforts.  

 We find that students are eager to express their opinions in this ñE-Listeningò environment, and they tell us 

that the setting of an anonymous electronic discussion is very freeing and inviting. Faculty members find it easy to 

access the files, whether stored recently or in years past. The choice of several different types of automatic report 

generation makes structuring the data remarkably easy.  

 Another guiding principle of the AAHE Assessment Forum is that ñassessment works best when it is 

ongoing, not episodic. Its power is cumulative.ò (Astin) Assessment starts ñwith the questions of decision makers, 

involves them in the gathering and interpreting of data, and informs and helps guide continuous improvement.ò 

Collaborative technologies provide the means to collect ongoing, relevant information from all groups of campus 

constituents for the purpose of institutional improvement. The environment helps illuminate questions people care 

about. 
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