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Preface

For the thirty-third year, the Research and Theory Division of the Association for Educational
Communications and Technology (AECT) is sponsoring the publication of these Proceedings. Papers
published in this volume were presented at the annual AECT Convention in Jacksonville, FL. A limited
quantity of these Proceedings were printed and sold in both hardcopy and electronic versions. Volumes 1
and 2 are available through the Educational Resources Clearinghouse (ERIC) System. Proceedings volumes
are available to members at AECT.ORG.

The Proceedings of AECT’s Convention are published in two volumes. Volume #1 contains papers dealing
primarily with research and development topics. Papers dealing with the practice of instructional
technology including instruction and training issues are contained in Volume #2. This year, both volumes
are included in one document.

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

Michael R. Simonson
Editor
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Instructors’ and Learners’ Attitudes Toward e-learning within a College of Education

In the past two decades, there have been a wide variety of web-based tools that have given rise to electronic
learning (e-learning) worldwide. E-learning opens new possibilities to learners and encourages educational
innovations. E-learning also provides a wide range of opportunities for students who may not have previously had
the chance to participate in a higher-learning program. Because e-learning is trumping the barriers of location and
time, e-learning is opening new doors to students who may already be working, who may have disabilities, or who
may not be classified as a traditional student in one way or another (Chung, 2008).

The morphing demographics of the typical learner and the changing approaches to education on a large
scale complement each other. According to Allen and Seaman, “81% of all institutions of higher education in the
United States offer at least one fully online or blended course, and 67% recognized online education as a critical
long-term strategy for their institution. In the United States, the enrollment of online learners grew to approximately
3.5 million, a 21% increase since 2002,” (as cited in Cleveland-Innes & Garrison, 2010, p.168). When learners use a
web-based learning environment, they can conquer the limitation of space and time to establish a convenient
learning environment (Chen, 2009). Zaharias and Poylymenakou (2009) state that educational institutions have been
implementing information technologies to improve education and teaching significantly during the last two decades.
They identified e-learning as an enabler for people in different organizations to keep up with the latest changes that
are happening in the business world.

Khan (2005) states that e-learning encompasses web-based instruction (WBI), online learning (OL), mobile
learning (m-learning), and web-based learning (WBL). He states, “E-learning can be viewed as an innovative
approach for delivering well-designed, learner-centered, interactive, and facilitated learning environments to anyone,
anyplace, anytime, by utilizing the attributes and resources of various digital technologies along with other forms of
learning materials suited for open, flexible, and distributed learning environments” (p. 3).

Because of the many new options available to e-learners, students have the potential to be more selective
about the quality of their e-learning experience. The decision of the student to continue with his or her distance-
learning program or for the instructor to continue teaching online depends on several factors. A strong indicator that
the learner will continue with his or her e-learning program is his or her success. The student can experience success
in several ways, one being success with an ease of managing the technology of the program, and another being
success in understanding and applying the content information of the course.

It is evident from previous research that, aside from the content that the student will study, the design of the
e-learning platform is crucial to the students’ success (Liaw, 2008; Chung, 2008; Lu, 2010). The design of the
program includes not only the technological components, but the interactive components as well. Concerns about



computers, the instructor’s attitude toward e-learning, the flexibility of e-learning course, the quality of e-learning
course, its apparent usefulness, the apparent easiness of use, and the variety in assessments are critical factors
affecting learner satisfaction (Liaw, 2008). Students want a program that is easily navigable, and one in which they
can have access to feedback from the instructor and other students. E-learning is changing the way in which
education is taught, requiring more interaction on the part of the student as well as the instructor (Chung, 2008).
This interaction is an especially important component of e-learning, because it motivates students through additional
support and opportunities for deeper understanding. If the format of an e-learning program is easy to use and makes
the student feel successful, the student will most likely have a positive attitude toward continued e-learning. All of
these components contribute to increased student satisfaction, which encourages the learner to continue with his or
her e-learning program.

Other factors influence a student’s continuation of e-learning as well. Self-efficacy, gender, learning style,
and job status all impact a student’s attitude and decisions about e-learning (Lu, 2010). Furthermore, physical and
psychological factors can either encourage or hinder students’ attitude and success in an e-learning setting
(Zandvliet, 2003). Recent studies suggest that including a range of social factors in e-learning, such as what students
and instructors believe about learning, should be considered rather than focusing mostly on technology-based tools
(Bielaczyc. 2006). From Triandis’ (1971) point of view, attitudes consist of three different components: affective,
cognitive, and behavioral. The affective component includes statements of likes and dislikes about certain objects.
The cognitive part refers to statements of a student or instructor that provides rational for the value of an object. The
behavioral aspect explains what a student or instructor actually does or intends to do.

All of these elements of e-learning help form a students’ general attitude toward e-learning, which greatly
affects his/her decision to either continue or terminate an e-learning program. That is why it is so important for
designers to be strategic in constructing technology that is easy to use, as well as create an overall experience that is
supportive and builds upon the student’s successes. Knowing students’ attitudes and assumptions toward e-learning,
and researching critical factors that affect students’ behaviors toward e-learning can help in designing a more
effective course that will encourage success (Chang, 2008). According to Liaw’s research,“learner computer
anxiety, instructor attitude toward e-learning, e-learning course flexibility, e-learning course quality, perceived
usefulness, perceived ease of use, and diversity in assessments are the critical factors affecting learners’ perceived
satisfaction” (2008, p. 864).

Liaw, Huang, and Chen (2007) claim that only a small amount of e-learning literature assesses both
instructor’ and student’ attitudes toward using e-learning as a teaching and learning tool. Because individual student
attitudes play such an important role in determining whether or not they will chose to continue with their e-learning
program, it is important to continue research on this topic.

E-learning is defined by Liaw, Huang, and Chen (2007) as “the use of Internet technologies to deliver a
broad array of solutions that enhance knowledge and performance” (p. 1067). According to Rosenberg (2001), e-
learning is based on three essential criteria: it is networked, it is delivered to the end-user via a computer using
Internet technology, and it focuses on the broadest view of learning. E-learning is learner-centered, uses multiple
instructional techniques, and provides opportunities for collaboration.

Liaw (2004) describes three considerations for designing effective e-learning environments: learner
characteristics, instructional structure, and interaction. Instruction in e-learning must be tightly structured and highly
managed (Fulkerth, 1997). Some advanced instructional strategies such as cooperative learning and problem solving
are widely implemented in e-learning environments. According to Spiro, Feltovich, Jacobson, and Coulson (1995),
multimedia instruction helps learners to develop complex cognitive skills. E-learning environments offer
opportunities for group interaction among learners and between learners and instructors. Group interaction is
essential in applying cooperative learning in e-learning. This environment helps learners to construct their
knowledge through their interaction with their peers (Vygotsky, 1978).

In addition, learner analysis is essential in order to get a clear understanding of the target population and
provide instruction that meets their needs. Learner characteristics that need to be identified include attitudes,
motivation, beliefs, and confidence (Passerini & Granger, 2000). E-learning emphasizes autonomous learning
environments that provide opportunity for self-directed learning. Therefore, it is imperative that learners have time
management skills and are self-starters.

Knowing learners’ attitudes regarding e-learning has taken the attention of information system research
(Bishop, 2006). Smith, Caputi and Rawstorne (2000) state that “computer attitude is defined as a person's general
evaluation or feeling of favourableness or unfavourableness toward computer technologies (i.e. attitude towards
objects) and specific computer-related activities (i.e. attitude towards behaviors)” (p. 61).

A purpose for studying learners’ attitudes toward e-learning is that they might reflect the learners’
subsequent use of the technology (Smith, Caputi & Rawstorne, 2000). As reported by Bishop (2006), there are other



factors that could affect the learners’ attitude such as goals, beliefs, or values. For example, if participating in a
certain computer activity meets the learners’ goals and needs, this might increase the learners’ positive attitude
toward computer usage. The interaction between the learner and the e-learning context is defined by hierarchical
satisfaction. Subsequently, the learners who feel secure and meet his or her primary and higher needs would have a
better attitude towards the process and it would increase his or her e-learning participation.

On the other hand, the learner who doesn’t have his or her lower or primary needs met would likely not
participate in e-learning activities because of the negative attitude towards the technology (Bishop, 2006). When
learners have either positive or negative attitudes towards a new technology, those attitudes directly affect behavior
and therefore the use of the technology, no matter the technology’s level of advance (Liaw, Huang, & Chen, 2007).

There is often a connection between learners’ attitudes and their computer usage experience. Two aspects
of computer experience can be seen to directly affect the learners’ attitude. The first one is the subjective experience,
which relates to the feelings and thoughts of the learners toward their computer usage. The second is the objective
experience, which relates to individual computer interaction (Smith, Caputi, & Rawstorne, 2000).

Sometimes the e-learning context will affect the learners’ already established attitude towards computer
use. When e-learning is used with weak instruction, that can frustrate or lose the learners’ attention. Learners will
have a better attitude regarding e-learning when the instructors meet the learners’ social, personal, and psychological
needs. Social characteristics include the learners’ preferences or attitude towards group or individual work. Personal
characteristics are the learners’ beliefs, attitudes, anxieties, and motivations. Psychological characteristics are things
like the learners’ age or gender (Liaw, 2004).

Another way of seeing this idea is addressed by Federico (2000). In his study on learning styles and
network-based instruction he found, “students with assimilating and accommodating learning styles demonstrated
significantly more agreeable attitudes toward varied aspects of network-based instruction than students with
converging and diverging learning styles” (Federico, 2000, p. 359). What this means for learners using e-learning is
that those who are more adept at abstract conceptualization will produce a more favorable attitude than individuals
who prefer concrete experiences. An explanation for this is provided by Liaw (2004), stating that e-learning is a
more independent and autonomous environment. Subsequently, it would stand to reason that an abstract learner
would find this appealing while a concrete one would not, since the concrete learner would be more favorable to a
structured, traditional learning environment.

Jones and Issroff (2005) argued that social emotional issues must also be considered when studying e-
learning. They suggested that the technology must be safe for learning or, in the case of on-line communities safe for
disclosure to be rewarding for the learners. This means that if the learner does not feel secure with using the
technology, they will not trust it and therefore not be able to develop or divulge their emotions in an e-learning
capacity. This would hinder them reaching any emotional goals that they were using e-learning to fulfill and so the
exercise of using the technology would be useless.

According to Crook (2000), education in both a traditional and e-learning setting is far more effective when
collaboration between students is used, such as in computer-mediated conferencing or on-line communication. His
main point is that to be collaborative one must be motivated to interact and cooperate. Subsequently, for e-learning
to be effective, the learner must be motivated to use it and motivated to collaborate with his or her peers and
teachers to use the technology effectively.

Tseng, Chiang, and Hsu (2008) studied student satisfaction in using e-learning to solve problems and found
that the satisfaction was much lower at the beginning because the learners had to be taught the new way of learning
while trying to solve the problem at the same time. However, when teaching assistants were introduced to help the
learners with understanding the new e-learning the satisfaction went up. They believed this was due to the learners
being able to collaborate and discuss their problems with the teaching assistants. This shows that e-learning can
become a useful resource even to those who dislike it at first, as long as the reasons they dislike it are addressed.

With so many new options becoming available to learners, e-learning is going to continue to grow.
Learners who are reluctant to try this technology are going to find themselves at a disadvantage. By addressing some
of the factors that affect a learners’ desire to use e-learning, even those that prefer traditional instruction can be
made comfortable and capable in regards to this new trend.

The current study investigated instructors’ and learners’ attitudes toward e-learning. For both groups,
reports of technology experience and attitudes toward e-learning were collected. In addition to viewing these
independently, the relationship between reported technology experience and attitudes toward e-learning were
examined. Finally, it was possible to compare some of the instructor and learner attitudes.



Methodology

In this study, a sample of instructors and a sample of students were given similar surveys regarding their
attitudes towards e-learning. Both groups were selected from the same institution and the data for the two groups
was collected at the same time. The specific method used for each group is described in a separate section below.

Instructor attitudes

Participants. The instructor participants were drawn from the college of education/behavioral sciences
faculty at a medium-sized, public university in the Western United States. With the permission of the college’s dean,
an email was sent to the full-time faculty of the college (approximately 110 individuals) seeking participants. Of
these, 37 instructors participated by completing the online survey.

Instrument. The questionnaire for the instructor participants was a slightly modified version of an
instrument created by previous researchers (Liaw, Huang, & Chen, 2007). It included: (a) one question regarding the
number of e-learning courses taught (with four possible responses), (b) six questions asking them to rate their
experience in using various technologies (with a 7-point Likert response, ranging from no experience to well
experienced), and (c) 19 statements regarding attitudes toward e-learning to which they were to respond (using a 7-
point Likert response, ranging from strongly disagree to strongly agree). The last 19 items represented six subscales:
perceived self-efficacy (three items), perceived enjoyment (three items), perceived usefulness (three items),
behavioral intention to use e-learning (three items), perceived system satisfaction (three items), and multimedia
instruction (four items).

Procedure. The full-time instructors within the college were sent an email invitation to participate in the
research. This email message contained an informed consent disclosure and a link to the on-line version of the
survey for those wishing to participate. The survey was available for three weeks. At the beginning of the last week,
a second call to participate was again sent to the full list. After three weeks, the survey was closed and the data were
downloaded for analysis using the statistical software SPSS.

Variables. The independent variables were the instructor-reported computer use and experience. The
experience items were examined individually and as a composite measure.

The dependent variables were instructor attitudes. These were examined individually and according to the
six subscales: perceived self-efficacy, perceived enjoyment, perceived usefulness, perceived system satisfaction,
behavioral intention to use e-learning and multimedia instruction.

Learner attitudes

Participants. The learner participants were drawn from the same medium-sized, public university in the
Western United States. Because of policies regarding access to student e-mail addresses and solicitations via email,
learner participants were approached to complete pencil-and-paper surveys at several campus locations near the
college of education/behavioral sciences. Data collection ceased when 105 surveys had been completed.

Instrument. The questionnaire for the learner participants was also a slightly modified version of an
instrument created by previous researchers (Liaw, Huang, & Chen, 2007). It included: (a) one question regarding the
number of e-learning courses in which they had participated (with four possible responses), (b) four questions asking
them to rate their experience in using various technologies (with a 7-point Likert response, ranging from no
experience to well experienced), and (c) 15 statements regarding attitudes toward e-learning to which they were to
respond (using a 7-point Likert response, ranging from strongly disagree to strongly agree). The last 15 items
represented three subscales: e-learning as a self-paced learning environment (six items), e-learning as an effective
learning environment (three items), e-learning as a multimedia environment (three items), and teachers as an
instructor-led learning environment (three items).

Procedure. In order to solicit participation, students were approached in public areas on campus with as
little disruption as possible. They were asked to volunteer to complete a short survey on e-learning. Those choosing
not to respond were thanked. Participants were given a written introduction on the study including an informed
consent form and the actual questionnaire. Upon completion, it was immediately returned to the researchers. A total
of 105 learner participants were recruited during the one-week of data collection. The data were entered into the
statistical software SPSS for analysis.

Variables. The independent variables were the learner-reported computer use and experience. The
experience items were examined individually and as a composite measure.



The dependent variables were learner attitudes. These were examined individually and according to the
four subscales: e-learning as a self-paced learning environment, e-learning as an effective learning environment, e-
learning as a multimedia instruction environment, and teachers as an instructor-led learning environment.
Results

Instructor experience and attitude

Table 1 shows the instructors’ reported experience in using e-learning environments.

Table 1
Instructors’ experience in using e-learning environments
Frequency Percent
No courses 9 24.3
1-2 courses 10 27.0
3-4 courses 4 10.8
More than 4 courses 14 37.8
Total 37 100.0

Descriptive statistics of instructors’ computer use and experience are shown in Table 2. The strongest
reported experience was in using the Internet (M=6.51, SD= 0.69). However, they weakest reported experience was
in e-learning (M= 4.97, SD= 1.80).

Table 2
Instructors’ experience in using technologies
N M (SD)

Experience using operating systems 37 5.03 (1.89)
Experience using the Internet 37 6.51 (0.69)
Experience using word processing packages 37 6.41 (0.86)
Experience using PowerPoint 37 6.08 (1.19)
Experience using computers as a teaching assisted tool 37 5.41 (1.59)
Experience using e-learning 37 4.97 (1.80)
Overall Experience with Learning Technologies 37 5.73 (1.03)

Note: Using a 7-point scale with 1= “no experience” to 7 = “well experienced.”

Table 3 presents the instructors’ attitudes towards e-learning. The data show that instructors had a positive
overall attitude toward e-learning environments (M= 4.97, SD= 1.36). The highest reported attitude subscale was
perceived self-efficacy (M= 5.56, SD=1.26), while the lowest reported attitude was multimedia instruction (M=
431, SD=1.41).

Table 3
Instructors’ attitudes towards e-learning
N M (SD)
Perceived self-efficacy 37 5.56 (1.26)
I feel confident making online instruction 37 5.03 (1.80)
I feel confident using the Internet 37 6.43 (0.87)
I feel confident using e-learning environments 37 5.22 (1.63)
Perceived enjoyment 37 4.98 (1.67)
I enjoy using computers as a teaching assisted tool 37 5.62 (1.62)
I enjoy using e-learning environment for teaching purpose 37 4.62 (2.06)




I enjoy using online instruction for teaching 37 4.70 (1.91)

Perceived usefulness 36 4.96 (1.81)
I believe using e-learning environments is helpful for learning 36 5.03 (1.81)
I believe using e-learning environments is helpful for teaching 37 4.86 (1.84)
I believe using online instruction is useful for teaching 37 4.95 (1.79)
Behavioral intention to use e-learning 37 5.44 (1.50)
I intend to use e-learning to assist my teaching 37 5.27(1.71)
I intend to use online instruction to assist my teaching 37 5.16 (2.06)
I intend to use the Internet to assist my teaching 37 5.89 (1.45)
Perceived system satisfaction 36 4.53 (1.61)
I am satisfied with using e-learning environments 36 4.22 (1.87)

I am satisfied with using MS-Word, MS-PowerPoint files as multimedia
instruction 37 4.84 (1.82)
I am satisfied with using online instruction 37 4.43 (1.77)
Multimedia instruction 35 4.31(1.41)
I like to use voice media instruction 37 3.35(1.99)
I like to use image media instruction 35 5.17 (1.81)
I like to use animation media instruction 37 3.86 (1.83)
I like to use colorful text media instruction 36 4.67 (1.82)
Overall Attitude 33 4.97 (1.36)

Note: Using a 7-point scale with 1= “strongly disagree” to 7 = “strongly agree.” The overall reliability of the attitude
scale using Cronbach’s alpha was 0.96. The reliabilities for individual subscales were: perceived self-efficacy
(0.80), perceived enjoyment (0.87), perceived usefulness (0.99), behavioral intention to use e-learning (0.81),
perceived system satisfaction (0.86), and multimedia instruction (0.76)

Each of the six attitude subscales was then correlated with the instructor’s overall experience with learning
technologies (see Table 4). All six correlations were statistically significant. The strongest correlations were
between overall technology experience and perceived self-efficacy (r = .78) and perceived enjoyment (r = .74).

Table 4
Correlation of overall technology experience with the attitude subscales
N r

Perceived self-efficacy 37 8"
Perceived enjoyment 37 74"
Perceived usefulness 36 49™
Behavioral intention to use e-learning 37 627
Perceived system satisfaction 36 577
Multimedia instruction 35 67"

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Results of learners’ attitudes

Table 5 shows the learners’ reported experience in using e-learning environments.



Table 5
Learners’ experience in using e-learning environments

Frequency Percent
No courses 38 38.8
1-2 courses 30 30.6
3-4 courses 17 17.3
More than 4 courses 13 13.3
Total 98 100.0

Descriptive statistics learners’ computer use and experience are shown in Table 6. The strongest reported
experience was in using email (M=6.45, SD= 1. 01). The weakest reported experience was in coding web pages (M=
2.96, SD=1.98).

Table 6
Learners’ experience in using technologies
N M (SD)

Experience using Web browsers 105 5.94 (1.29)
Experience using e-mail 105 6.45 (1.01)
Experience using word processing packages 105 5.97 (1.29)
Experience coding web pages 104 2.96 (1.98)
Overall Exp.with Learning Technologies 104 5.33(0.99)

Note: Using a 7-point scale with 1= “no experience” to 7 = “well experienced.”

Table 7 presents the learners’ attitudes towards e-learning. The data show that students had a positive
overall attitude toward e-learning environments (M= 4.70, SD= 0.98). The highest reported attitude subscale was e-
learning as a multimedia instruction environment (M= 5.46, SD=1.27), while the lowest reported attitude was
toward e-learning as an effective learning environment (M= 4.14, SD=1.33).

Table 7
Learners’ attitudes towards e-learning
N M (SD)
E-learning as a self-paced learning environment 97 4.34 (1.14)
I can learn actively in the e-learning environment 105 4.35 (1.57)

I have more opportunities to create my own knowledge in the e-learning
environment 104 4.42 (1.39)
The hyper text online instruction can enhance my learning motivation

104 3.60 (1.48)

I can discuss actively with others in the e-learning environment 103 4.00 (1.65)

I can read the online instruction actively 102 4.96(1.51)

I can find information actively in the e-learning environment 104 4.85(1.42)
E-learning as an effective learning environment 98 4.14 (1.33)
The e-learning environment improves my thinking skills 104 3.96 (1.39)

The e-learning environment enhances my problem-solving skills
103 4.14 (1.50)
The e-learning environment provides various aspects to solve problems

101 4.24 (1.48)
E-learning as a multimedia instruction environment 101 5.46 (1.27)
I like colorful pictures in online instruction 105 5.48 (1.39)




I like learning videos in online instruction 103 5.56 (1.58)

I like the animated online instruction 102 5.33 (1.56)
E-learning as an instructor-led learning environment 105 5.00 (1.36)
I like the instructor's help and suggestions in the e-learning environment

105 5.16 (1.64)

I like the instructor's voice and image in the e-learning environment
105 4.83 (1.55)

I like the instructor's online multimedia instruction in the e-learning
environment 105 5.02 (1.5)
Overall Attitude 87 4.71(0.98)

Note: Using a 7-point scale with 1= “strongly disagree” to 7 = “strongly agree.” The overall reliability of the
attitude scale using Cronbach’s alpha was (0.91). The reliabilities for individual subscales were: self-paced learning
environment (0.85), effective learning environment (0.92), multimedia instruction environment (0.78), and
instructor-led learning environment (0.84).

Each of the four attitude subscales was then correlated with the learner’s overall experience with learning
technologies (see Table 8). The correlations between overall technology experience and e-learning as a self-paced
learning environment (r = 0.28) and e-learning as an instructor-led learning environment (r = 0.21) were statistically
significant. However, both were extremely weak.

Table 10
Correlation of overall technology experience with the attitude subscales

N r
E-learning as a self-paced learning environment 96 28"
E-learning as an effective learning environment 97 18
E-learning as a multimedia instruction environment 100 10
E-learning as an instructor-led learning environment 104 217

**_ Correlation is significant at the 0.01 level (2-tailed).
*_Correlation is significant at the 0.05 level (2-tailed).

Discussion

Overall, the instructors in this study had a positive attitude toward e-learning. When comparing the six
instructor’s attitudes subscales of the instructors’ attitudes, perceived self-efficacy was rated the highest. The
instructors felt very confident using the Internet, but also expressed confidence in online instruction and in using e-
learning environments. Yuen & Ma (2008) found similar results in their study that self-efficacy and perceived ease
of use influenced instructors’ intention to use the e-learning environment. The behavioral intention to use e-learning
was the second highest rated subscale. In general, the instructors reported an intention to use e-learning in the future.
In terms of actual media usage, the instructors reported a stronger preference for using images and colorful text. On
average, they reported a dislike for using animation and voice media. It is not clear from this research whether this is
due to the perceived effort and time required of different media or the instructors’ attitudes towards the effectiveness
of the various types. In general, the instructors believed that the e-learning environment was helpful for learning and
teaching and they enjoyed using computers as a teaching tool.

There was a positive relationship between the instructors’ experience with technology and their attitudes
toward e-learning. In this study, self-efficacy had the strongest relationship with instructors’ experiences. Instructors
who were experienced in using technology felt more confident in their abilities in using an e-learning environment.
They also were more likely to enjoy using e-learning environments.

The learners in the study also had a positive attitude toward e-learning. They reported the highest attitudes
towards e-learning as a multimedia instructional environment. The learners rated pictures, videos, and animations
nearly the same. Learners also rated e-learning as an instructor-led learning environment rather highly. Although one
must be careful not to draw too many inferences from individual items, the learners did report liking some elements
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(such as the use of animations and hearing the voice of the instructor) that instructors had indicated they did like
using.

Learners were more cautious in characterizing the ability of e-learning to be effective learning
environments or support self-paced learning. The average ratings of these items were close to neutral with some
even being slightly negative. Learner’s attitudes toward self-regulated learning are an important factor that affects
performance in an e-learning environment (Chen, 2009).

Although there was significant correlation between learners’ technology experience and some e-learning
attitudes (as self-based learning environment and e-learning as instructor-led learning environment), the actual
relationships were very weak. In contrast, the instructors had much stronger relationships. This may be largely due
to the asymmetrical nature of e-learning. Creating more advanced and sophisticated content by instructors still
requires increasing levels of technical competence. However, the presentation of e-learning to students is focused on
providing access without the added obstacle of additional technical skills. To some extent, this may always be true.
However, it may also encourage a model where learners are passive receivers of information rather than active
participants.

Limitations

This study was conducted with a convenience sample of instructors and learners from generally one college
at a single institution. This limits the direct generalizability of the results to other settings. Originally, the researchers
had also planned to aggregate results by the level of e-learning experience of both the student and instructor
participants. In both cases, the number of participants and unequal distribution of experience made this difficult. A
more sophisticated sampling method and larger population would be needed to make this feasible.

Self-report was used in this study to obtain measures of technology experience and attitudes for both the
instructors and students. Although there was no reason to believe that the participants weren’t being sincere in their
responses, self-report can be affected by a number of factors. Also, asking for technology experience and attitudes
toward e-learning in the same instrument could certainly cue participants as to the intentions of the research.
Attitudes in particular can be complex and the instruments used were relatively short. Other methods and more in-
depth research could expand on the relationships suggested here.

Implications

The results of this study do help those involved in the planning and delivery of e-learning environments.
Although certain media do involve more time and effort, learners are certainly drawn to their use. The relatively
neutral report of effectiveness from learners could come from a number of factors, but it is of great interest. It may
mean that past experiences with e-learning have been mixed in terms of effectiveness. It may point to deeper issues
with regard to campuse policies that have generally accepted e-learning as a necessary component in most academic
areas. There is a need for future research to examine best practices and better pedagogical designs for e-learning
settings. This study does not provide a definitive judgment on e-learning, nor does it fully explore the complex issue
of instructor and learner attitudes. It does however provide additional background for further research.
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Abstract

For academics who administer, design, and develop courses for online graduate
programs, emphasis is placed on creating student-centered experiences that are grounded
in scholarly learning and instructional theory using state of the art technology. This study
sought to identify discussion strategies that would enhance the student learning
experience when integrating a synchronous component into an asynchronous online
course for graduate students.
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Introduction

A major paradigm shift is occurring in education as a result of the Read/Write Web. Web 2.0 provides the
easy and fast dissemination and transference of information allowing for individualized and collaborative learning
anytime, anywhere and any place as long as there is connectivity. (Bonk, 2009; Christensen, Horn & Johnson, 2008
Richardson, 2009). Bonk (2009) summarizes the phenomenon in a single sentence: “anyone can now learn anything
from anyone at anytime” (p.7). Richardson (2009) advises that it is time to reevaluate our traditional teaching and
learning strategies surrounding how to best teach students. One strategy he suggests is to move away from lecture
and toward conversation as a way of teaching.

Brookfield (1995) has been advocating discussion as strategy for the effective teaching of adults. Standing
on the shoulders of educators like John Dewey, Paulo Freire, and Jurgen Habermas, Brookfield emphasizes the
importance of ensuring that all interactions are critically reflective whereby students and faculty both are willing to
come to the discussion with an open mind willing to question long held core values, beliefs and assumptions with
the goal to create a democratic classroom open to all points of view. Brookfield has been successfully teaching the
course Discussion as a way of Teaching at Teachers College at Columbia University for well over a decade.
Brookfield (2007) begins the course with explanations as to why discussions fail including unrealistic expectations,
lack of student preparedness, lack of ground rules, inappropriate reward systems, and ineffective or no teacher
modeling. Through creative discussion formats, Brookfield creates a climate for democratic discussion in his
workshops. Using Richey and Klein’s (2007) definition of design and development research, which includes the
study of instructional interventions and strategies, this study sought to identify discussion strategies that would
enhance the student learning experience when integrating a synchronous component into an asynchronous online
course for graduate students.

Research Problem Statement

While webcasts have been used in corporations primarily as broadcast lecture for well over two decades,
there has been little research on how to successfully integrate synchronous webcasts into online graduate degree
programs. Most of the research to date surrounds the support needed for design and implementation (Armstrong,
Bloom, Morris, & Solomita, 2007; Armstrong, Barronco-Morris, & Solomita, 2008; Groen, Tworek, & Soos-
Gonczol, 2008) or comparing online text-based lectures to webcast lectures (Skylar, 2009). While Hamely (2010)
also provides guidance on technology support and setting expectations about the webcast environment, he provides a
few strategic suggestions including re-convergence and student-centered designs that will constantly keep the
learners engaged through open-ended questions about topics which the learners find relevant.
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According to Garrison, Anderson, and Archer (2000), oral communications, the cornerstone of traditional
classroom education is “fast paced, spontaneous, fleeting, and less structured than text-based communications” (p.
90). While, extensive research has been done by Garrison, et al. (2000) and Garrison, Cleveland-Innes, and Fung
(2010) on the elements of a Community of Inquiry (Col) that are crucial for student success in higher education in a
text-based, computer conferencing delivery system, there is little research on how these elements might work in a
synchronous online environment using democratic discussion as an instructional strategy. By blending online
synchronous discussion with online asynchronous discussion, an instructional strategy may be implemented that
leverages the structure, time for deep reflection, and critical thinking associated with asynchronous online learning,
and the social and emotional characteristics of face-to-face communications in fast-paced, oral discourse.

Adobe Connect has been used by this online university for several years, typically for faculty and
administrative meetings. Recently all faculties were provided with Adobe Connect dedicated classrooms and Ready
Connect conference line numbers. Faculty members are encouraged to create archived webcasts using Adobe
Connect to welcome students at the beginning of each term, and for live, real-time office hours. Initial response from
students was positive. The specific problem is that knowledge surrounding instructional and learning strategies to
successfully implement and integrate synchronous sessions into an asynchronous graduate course is not readily
available.

Conceptual Framework

The concept of community as being integral to learning has been espoused throughout the literature. Lave
and Wenger (1991) talk about Communities of Practice while others discuss communities of learning and
Communities of Inquiry (Col) (Garrison, et al.; Garrison, et al., 2010). Three components are at the core of the Col
Framework: teaching presence, cognitive presence, and social presence. Teaching presence includes those
responsibilities that traditionally belong to the teacher including: presenting content, creating learning activities,
assessing learning, creating timelines, facilitating purposeful collaboration and critical reflection, and scaffolding
learners. Cognitive presence encompasses those activities that are traditionally associated with learning such as the
process of inquiry and learning through problem solving, looking for relevant information, critical reflection,
creating meaning, and uncovering solutions. The final element of the Col framework is social presence, which
embodies the essence of the term community whereby people get together in a trusting, safe environment where they
can develop personal relationships with peers and teachers (Garrison, et al., 2010). Social presence is demonstrated
by free and open communications within a cohesive group (Garrison et al., 2000). Although the Col model
emphasizes the importance of reflection and discourse in the environment, and their 2000 model (see Figure 1)
includes an element called “Supporting Discourse” that intersects cognitive presence and social presence, there is no
discussion of the instructional strategies needed to create a specific environment that encourages and supports the
use of discourse and discussion (Garrison et al., 2000).
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Conceptual Framework for Integrating Discussion Strategies in a Community of Inquiry

Community of Inquiry

Brookfield and

Preskill’s Nine
<::| Dispositions of
Democratic Discussion

Hospitality
Participation
Mindfulness
Humility
Mutuality
Deliberation
Appreciation
Hope
Autonomy
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TEACHING PRESENCE
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Figure 1. Adapted from “Critical inquiry in a text-based environment: Computer conferencing in higher education.”
By D.R. Garrison, T. Anderson, and W. Archer, 2000, The Internet and Higher Education 2(2-3), pp. 87-105.
Copyright 2000 by Elsevier Science Inc.

Brookfield and Preskill (1999) define the term discussion broadly as both the theoretical as well as practical
exploration of group talk covering definitions of dialogue, discourse, and conversation as well as discussion. This
definition involves two or more individuals participating in either a serious or playful event whereby they are
actively engaged in mutually agreed upon critique. Purposes for discussion include: (1) to develop a deeper
understanding of the content domain, (2) to improve self-awareness and ability to critique self, (3) to appreciate
diverse and culturally different viewpoints that emerge from the group, and (4) to trigger informed action and
change. Central to creating the right environment in a democratic discussion are the following elements: (1)
hospitality where everyone feels invited to join in and participate, (2) participation by everyone in as many ways as
possible, (3) mindfulness where all participants are actively and empathetically listening to one another, (4) humility
of all recognizing no one has complete knowledge or experience on any topic, (5) mutuality whereby each
participant encourages every other participant’s self-development as much as their own, (6) deliberation in a
scholarly manner supported by evidence, data, and logic, (7) appreciation expressed openly by participants to one
another, (8) hope as expressed by each individual’s desire to learn, gain new perspectives, and clarify conflict, and
(9) autonomy whereby each individual has the rights to his/her own perspective (Brookfield & Preskill, 1999).

Research Question and Purpose Statement

The purpose of this qualitative case study was to describe how synchronous discussion could be effectively
integrated into an online graduate course that was originally delivered asynchronously. With the Col model and
Brookfield and Preskills’s principles of democratic discussion as a foundation, the central research question guiding
the study was: How can synchronous discussion be integrated in an online graduate course that is primarily
asynchronous?

Methodology with Limitations

In one winter 2011 education course, students were invited voluntarily to attend a two-hour Adobe Connect
Session on a Saturday afternoon. It was decided that the format for the session would be discussion based on
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Brookfield’s (2004) Circular Response Discussion and Circle of Voices discussion techniques. A formative
evaluation using qualitative responses from 14 student participants in the initial session pilot were collected using a
Critical Incident Questionnaire (CIQ) (Brookfield, 2004). The CIQ is in Appendix A. Feedback from the pilot was
used to design and develop a more in-depth synchronous component for spring 2011.

Richey and Klein (2007) emphasize that their definition of design and development research includes the
study of instructional interventions during program development as part of a systematic approach to establishing an
empirical basis for the creation of instructional products, tools, and interventions. Design and development research
is always applied research seeking to understand what actually occurs in practice. For program development design
research, they recommend (1) field testing the program with evaluation procedures, (2) providing evidence of
successful learner outcomes as well as learner motivation, (3) collecting usability data, (4) relating program design
to evaluation results, (5) relating program design to learning outcomes, and (6) relating program design to learner
motivation. Following the pilot study and Richey and Klein’s advice for structuring program development research,
a qualitative case study of 13 higher education graduate participants was conducted by administering a CIQ
questionnaire following each of the 6 synchronous sessions held during the 10-week course in a course on delivery
of distance education. Data analysis included in-depth review of students’ responses on these questionnaires as well
as student posts in the final week of the course evaluating the course, and anonymous student responses on
university implemented end-of-course evaluations.

During the 10-week graduate course, the six Adobe Connect sessions were integrated into an online
asynchronous graduate course on delivery of distance education. Only one of the sessions, week #3, was listed in the
syllabus as required. The others were optional, but could be substituted for traditional response posts to weekly
asynchronous discussion sessions.

Adobe Connect Sessions were held in weeks 2, 3, 4, 5, 7, and 9. Using two of Brookfield and Preskill’s
democratic discussion strategies, Circle of Voices and Circular Response discussions, students were required to
participate following specific rules and guidelines adapted from Brookfield’s (2007) course. The general ground
rules for all discussion held in the synchronous session included:

*  Speak one at a time for two minutes as called by the facilitator.
*  No interruptions.
*  No criticism of anyone’s answers, even if they are incorrect.
*  Mutual respect by and for everyone in the discussion.
*  Communicate in the clearest way possible.
*  Provide the most accurate/comprehensive answer as possible.
*  Genuinely try to be understood by others.
The specific ground rules for Circle of Voices included:
*  Speak one at a time for two minutes as called by the facilitator.
*  Begin in order of Adobe Connect participant list.
*  Every one contributes.
*  Two minutes of silent time to organize thoughts.
*  Discussion opens.
*  Each person contributes with uninterrupted air time.
*  No interruptions while each person speaks.
The specific ground rules for Circular Response included:
*  Speak one at a time for two minutes as called by the facilitator.
*  Begin in reverse order of Adobe Connect participant list
*  Every one contributes, but must incorporate:
* At least one reference to preceding speaker’s message
*  Agreement or dissent with the previous opinion
*  If'no point of connection, reason for the source of confusion such as gap in knowledge, experience
or language used
*  Two minutes of silent time to organize initial thoughts.
*  Discussion opens, one minute for each speaker.
*  Each person contributes with uninterrupted air time.
*  No interruptions while each person speaks.

Following each synchronous Adobe Connect Sessions, students posted CIQs (Appendix A) with their
perceptions of the experience. Student responses were coded and changes were made to the format of the
discussions for the next sessions based on their feedback.

As Richey and Klein (2007) observed, in most traditional research methodologies, the roles of the
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researcher and the participant are separate and distinct. However, in design and development research, this is often
not the case and the researcher is often the designer or developer. That is what happened in this study. Richey and
Klein caution researchers in this dual role and advise the use of strategies to minimize errors in results such as
setting up procedures to segregate the data and triangulating data from multiple sources to prevent researcher bias.
Both of these strategies were implemented. Strict procedures were set up to collect student CIQs and code them
using the pseudonyms Student 1, Student 2, etc. Questionnaires were separated by weekly unit. Triangulation was
achieved through the literature review, the CIQ questionnaires, the pilot study, and analysis of the end of course
student evaluation threads as well as the end of course online student evaluations.

A preliminary list of start codes (Miles & Huberman, 1994) was created from the conceptual framework,
the literature, and the researcher’s experience. As a foundation for the Col components of the framework, the
Community of Inquiry Coding Template developed by Garrison et al. (2000) was used as a tool to analyze the CIQs
for the presence of cognitive, social, and teaching presence in the synchronous online sessions. Brookfield and
Preskill’s nine Dispositions of Democratic Discussion were used as the basis for analyzing the CIQs for the presence
of democratic discussion. Data was analyzed using NVivo 9 to search for themes from the literature and emerging
themes. Findings and results were presented at the November 2011 conference of the Association for Educational
Communications and Technology (AECT).

While the study allowed for the exploration and identification of discussion strategies that can be used to
enhance the student learning experience and motivation when integrating a synchronous component into an
asynchronous online course for graduate students, the study has several limitations.

e The researcher’s role as facilitator in the course may have prevented some of the student
participants from being as honest as they might otherwise have been in filling out their CIQs.

e Case studies by their very nature present a number of limitations including sample size and
timeframe. This study involved 13 learners in one section of a graduate course lasting ten weeks.
Both of these factors prohibit the generalization of the findings to the overall population.

Results and Findings

With the exception of week 3, which was labeled mandatory in the syllabus, all Adobe Connect Sessions
were optional. Table 1 shows student participation by week for the percentage of times each student participated,
participation totals for each session, and the percentage of students attending each session.

Table 1. Participation in Adobe Connect Sessions by Week

Participant | Week2 Week3 Week4 WeekS Week7 Week9 Total Percentage
Student 1 X X X X X 5 83.3%
Student 2 X X X X X 5 83.3%
Student 3 X 1 16.7%
Student 4 X X X X X X 6 100%
Student 5 X X X X X 5 83.3%
Student 6 X X X 3 50%
Student 7 X X 2 33.3%
Student 8 X X 2 33.3%
Student 9 X 1 16.7%

Student 10 X 1 16.7%
Student 11 X X X X X 5 83.3%
Student 12 X X X 3 50%
Student 13 X X X 3 50%
Totals 11 5 7 7 7 5 42
Percentage | 84.6%  38.5%  53.8% 53.8% 53.8% 38.5%

Of the thirteen students in the course, 1 student attended 100% (6 out of 6) of the sessions; 4 students attended
83.3% (5 out of 6); 3 students attended 50% of the sessions (3 out of 6); 3 of the students attended 16.7% of the
sessions (1 out of 6). Two of the 3 students who attended only once also received Incompletes for the course.

Student responses on the CIQs were evaluated to understand the importance placed by the students on democratic
instruction, social presence, cognitive presence, and teaching presence. Results are shown in Table 2. All students
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(13 out of 13) cited democratic instruction, social presence, and cognitive presence as important to their educational
experience during the Adobe Connect sessions. Teaching presence was cited by 76.9% (10 out of 13) of the students
as being important to their educational experience during the Adobe Connect session.

Table 2. Elements Rated Important in Adobe Connect Sessions

Participant Democratic Social Cognitive Teaching Total
Instruction Presence Presence Presence

Student 1
Student 2
Student 3
Student 4
Student 5
Student 6
Student 7
Student 8
Student 9
Student 10
Student 11
Student 12
Student 13

el R Il e e B i e
el Tl o I P
el il i i S R i

XK XXX X XX

NWhbEA,bAE,bAE,A,r,WARA,WSAS,S

Totals 13 13 13 10
Percentage 100% 100% 100% 76.9%

Two scenarios caused learners frustration during the Adobe Connect sessions. The first was situations when
the technology infrastructure did not work correctly. This happened one week when breakout rooms were tested and
did not work well with the telephone conference service. The second was when students did not have adequate
technology to effectively participate in the sessions. Often this took added time away from the discussions. This
issue diminished in later sessions.

During the 10-week term, a Col was created whereby students envisioned they were active participants in a
cohesive community where they could readily share emotions, knowledge, experience, and ideas with their peers
and their teacher. To foster community, students perceived that it was critical that the faculty member be
“welcoming,” and accepting of the students’ facility with technology and the course content. They expressed
enhanced learning when faculty validated their own understanding and when faculty added new perspectives to the
discussion.

Certain aspects of democratic instruction were highly important to the students. These included hospitality,
the fact that everyone was welcome and invited to join; participation, the fact that everyone who attended
participated in every discussion; mindfulness, all participants actively and empathetically listening as others spoke;
and deliberation, whereby everyone came prepared for the discussion and supported their position with evidence
from the research literature. To increase the effectiveness of the weekly discussions, the students found that the
format and organization of the weekly discussions to be critical. They preferred to know the topics in advance and
have a detailed agenda, rather than ad hoc discussion. They liked the fact that everyone participated equally. They
liked having ground rules and added to those throughout the early weeks. They found that they learned significantly
more when they were well prepared and when the other students were well prepared. Students became anxious when
other students came in late, were unprepared, talked off topic, or participated in discussions using acronyms that
were unfamiliar.

Conclusions and Recommendations

Using Adobe Connect, a synchronous virtual classroom technology, to augment an asynchronous online
graduate course using Brookfield and Preskill’s instructional strategies for democratic instruction can be very
effective for increasing involvement and motivation of graduate students in higher education. Structuring the
program so that the synchronous session’s leveraged student required research and study activities for the regular
weekly assignments had two benefits. First, students did not have additional preparation time for the synchronous
sessions, and, second, students had a second opportunity to validate their understanding of the weekly objectives
through critical reflection and empathetic listening. Based on this experience, two recommendations are clear: (1)
care must be taken to ensure that the sessions are well planned, well organized, and effectively facilitated, And (2)
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the principles of democratic instruction must be followed. Further research might include using more of Brookfield
and Preskill’s discussion strategies and other discussion-based instructional strategies such as Action Learning.

Significance for Practice

Leaders in higher education are looking for ways to improve student retention, persistence, and success.
Blending online synchronous instruction into online asynchronous graduate courses may provide students with the
connection to each other, to the teacher, and to the institution which is so difficult to achieve in strictly asynchronous
programs.

References

Armstrong, A., Bloom, L., Morris, M R., and Solomita, D. (2007). Leveraging expert faculty presence: One course,
two unique learning environments, simultaneous delivery in E-Learn 2007. World Conference on E-
Learning in Corporate, Government, Health Care and Higher Education. Chesapeake, VA: Association for
the Advancement of Computing and Education (AACE), 1, 609-620.

Armstrong, A., Morris, M R., and Solomita, D. (2008). Applying adult learning discussion and coaching pedagogies
in a blended environment by leveraging virtual classroom using Adobe Connect in E-Learn 2008. World
Conference on E-Learning in Corporate, Government, Health Care and Higher Education. Chesapeake,
VA: Association for the Advancement of Computing and Education (AACE), VI, 3594-3599.

Bonk (2009). The world is open: How web technology is revolutionizing education. San Francisco, CA: Jossey Bass.

Brookfield, S.D. (1995). Becoming a critically reflective teacher. San Francisco, CA: Jossey-Bass, Inc.

Brookfield, S. D. Preskill, S. (1999). Discussion as a way of teaching. San Francisco, CA: Jossey-Bass.

Brookfield, S.D. (2004). Discussion as a way of teaching. Unpublished class handout, Teachers College, Columbia
University.

Brookfield, S.D. (2007). Discussion as a way of teaching. Unpublished class handout, Teachers College, Columbia
University.

Christensen, C.M., Horn, M.B., & Johnson, C.W. (2008). Disrupting class: How disruptive innovation will change
the way the world learns. New York, NY: McGraw Hill.

Garrison. D.R., Anderson, T., and Archer, W. Critical inquiry in a text-based environment: Computer conferencing
in higher education. The Internet and Higher Education 2 (2-3), 87-105.

Garrison, D.R., Cleveland-Innes, M. & Fung, T.S. (2010). Exploring causal relationships among teaching, cognitive
and social presence: Student perceptions of the community of inquiry framework. Internet and Higher
Education 13, 31-36. doi: 10:1016/j.iheduc.2009.10.002

Groen, J., Tworek, J., & Soos-Gonczol, M. (2008). The effective use of synchronous classes within an online
graduate program: Building upon an interdependent system. International Journal on ELearning, 7(2), 245-
263. Retrieved February 12, 2011, from ProQuest Education Journals. (Document ID: 1470421321).

Hamerly, D. (2010, April). Minding the verge: Moderating webcasts and chat. Bulletin of the American Society for
Information Science and Technology (Online), 36(4), 25-32. Retrieved February 12, 2011, from ProQuest
Education Journals. (Document ID: 2047539721).

Huberman, M. B., & Huberman, A.M. (1994). An expanded sourcebook: Qualitative data analysis (2" ed.).
Thousand Oaks, CA: Sage

Lave, J. & Wenger, E. (1991). Situated learning: Legitimate peripheral participation. Cambridge, UK: Cambridge
University Press.

Richardson, W. (2009). Blogs, wikis, podcasts, and other powerful web tools for classrooms. Thousand Oaks, CA:
Corwin.

Richey, R.C. and Klein, J.D. (2007). Design and development research. Mahwah, NJ: Erlbaum.

Skylar, A. (2009). A comparison of asynchronous online text-based lectures and synchronous interactive web
conferencing lectures. Issues in Teacher Education, 1 (2), 69-84. Retrieved from EBSCO#host.

19



Appendix A

The Classroom Critical Incident Questionnaire

Please take about five minutes to respond to each of the questions below about this week's Adobe Connect
synchronous class (es). If you want your response to be anonymous to the rest of the class, send it to me at my email
address; otherwise, post in the discussion thread. Thanks for taking the time to do this. What you write will help me
make the class more responsive to your concerns.

At what moment in class this week did you feel most engaged with what was happening?

At what moment in class this week did you feel most distanced from what was happening?

What action by anyone (teacher or student) in class this week did you find most affirming or helpful?

What action by anyone (teacher or student) in class this week did you find most puzzling or confusing?

What surprised you the most about the class this week? (This could be something about your own reactions to what
went on, or something that someone did, or anything else that occurs to you).

Used with the permission of Stephen Brookfield. Adapted from his work for use in an Adobe Connect Synchronous
Session. Retrieved from
http://www.stephenbrookfield.com/Dr._Stephen D. Brookfield/Critical Incident Questionnaire files/CIQ.pdf
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Abstract
An intervention module was used to provide the basic concepts related to critical thinking, creative thinking, and
collaborative thinking processes for pre-service teachers. Following the delivery of 21% century skills concepts along
with an overview of the classic TPACK model, students designed lessons that incorporate both pedagogical and
content area decisions. An interweaving theme emerged showing an interesting interplay between basic pedagogy
and 21% century skills framework. This interweaving of critical, creative, and collaborative thinking could make the
difference in preparing pre-service teachers to be more effective in design of classroom instruction.

Introduction

The TPACK model provides a workable solution for technology integration in the K12 classroom. There
are many reports to support the validity of TPACK for designing lessons for good fit within specific K12 content.
But, we want more than efficient delivery of instruction in content areas. The 21* century demands creative, critical
thinking that leads to problem solving within a community. The 21* Century Skills framework recommends higher
order thinking through the “4 C’s” including critical and creative thinking; collaborative processes and problem
solving. Likewise, the new Common Core Standards focus on complex thinking that will prepare students for
successful entry into college classrooms and careers. An analysis of pre-service teachers’ lesson plans may reveal
the potential for TPACK as a foundational framework for using higher order thinking skills recommended for 21*
century learners.

Elements of TPACK.

According to Mishra and Koehler (2006) effective use of technology in classroom requires a complex
interplay across several instructional elements. These include understanding in content and pedagogy; technology
and pedagogy; and content supported by technology. Decisions are based on the attributes of a particular content
area. For today’s classrooms, technology provides many affordances to ensure effective knowledge representation,
hence the interplay between content, pedagogy, and technology knowledge (Mishra & Koehler, 2006; Koehler,
Mishra, & Yahya, 2007). To achieve expected outcomes, the interplay must be systematic in design. As in any
workable system, each part depends on all the others and each contributes to the good of all. The proposed
framework that brings together content, pedagogy, and technology into workable solutions for classroom instruction
is called TPACK or Technology, Pedagogy, and Content Knowledge. Teacher educators are aware of the need to
prepare new teachers to be successful in the use of technology for 21% century classrooms. This goal is reached
through “powerful ideas about teaching and learning” (Mishra, Koehler, & Kereluik, 2009 p. 49), rather than the
continual training in the latest new thing. Following in this line of research, we identified a need to investigate how
well pre-service teachers can use the TPACK model to design instruction while also incorporate skills and concepts
needed for contemporary learning environments. Our interests were focused on themes presented in the current
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standards for Pre-K12 classrooms and how these might add to the complexity of TPACK to prepare future teachers
entering the 21% century classroom.

Complexity, Common Core and 21% century 4 C’s.

Recently published Common Core Standards (CCS) are in the developmental stage and include
competencies in two content areas--Mathematics, and English Language Arts (OSPI, online July 2011). The
common core emphasizes conceptual understanding by bringing together a balance of pedagogy and core content for
K12 classrooms (Magner, 2011). The standards were developed based on the work by the National Governors
Association Center for Best Practices (NGA Center) and the Council of Chief State School Officers (CCSSO). The
goal to provide a common curriculum for all 50 states will soon be achieved. At this writing, 44 states have adopted
the CCS and many have begun implementation through professional development for K12 teachers. In comparison,
the Partnership for 21st Century Skills is a consortium whose goal is to educate teachers and the community in
attributes for 21st century tools, methods, and necessary learning environments. As we began this study, we saw
value in each set of standards. Advocates for Partnership for 21st Century Skills (http://www.p21.org/) emphasize
the effective use of tools and resources to fuse core subjects with themes related to global learning, civic, health, and
environmental literacy along with critical thinking, problem solving, communication and creativity. There are
reports that P21.org is under the control of private organizations in an effort to ensure ongoing spending for
technology in the schools (Sawchuk, 2009). Not to be outdone, opponents of the Common Core suggest too much
national power overrides local decision makers for school curriculums (Sloan, 2010).

Rather than focus on controversy and comparison of the standards, our purpose is to establish a theoretical
foundation for thinking skills best applied to K12 curriculum. In fact, there are many states working to implement
Common Core Standards in concert with the themes for 21st Century Skills (Education Week, 2011). Elements
within the Common Core clearly represent processes for understanding in context with increasing complexity,
reflection, and critical thinking. For 21 century students, the tools for complex thinking processes require unique
skills, both tactile and dispositional that meets the needs of a global-information-driven society. Corresponding
elements for critical, creative, and complex thinking skills appear in both sets of standards.

The four C’s: Critical thinking, creativity, and collaborative communication.

Fawkes, O’Meara, Weber, and Flage (2005) examined the design of The California Critical Thinking Skills
Test (CCTST). As part of their research, a summary was prepared listing main indicators deemed important for
secondary level students These included skills and ability to interpret and apply complex texts, follow instructions,
make distinctions across different ideas and concepts, draw conclusions, write or interpret premises, make
assumptions, assess the relevance of claims presented by others, and evaluate deductive arguments. The CCTST
website (http://www.insightassessment.com/About-Us) lists additional indicators of critical thinking skills. These
include inquisitiveness with regard to a wide range of issues, motivation to remain well-informed, alertness to
opportunities for critical thinking, self confidence, flexibility, fair-mindedness, honesty in facing bias, and
willingness to reconsider following honest reflection. The CCTST group also suggests more emphases be placed on
collaborative skills and dispositions.

The Partnership for 21% Century Skills (http://www.p21.org), a consortium consisting of educators and
entrepreneurs, also recommend classroom instruction based on the attributes for critical, creative, collaborative
thinking. Classroom teaching practices aligned with the P21.org skills framework will focus on analysis and
evaluation of information, synthesis leading to connections across ideas, ability to interpret information and draw
conclusions. Students should also be able to reflect on their own learning experiences. Many of these characteristics
are applied to creative and collaborative thinking processes. The ability to create new and worthwhile ideas,
elaborate, refine, analyze and evaluate one’s own ideas while working creatively and effectively with others
(collaboration) are fundamental to the skills recommended by P21.org.

Being able to learn, create, solve, and generate ideas within a collaborative learning environment reflect the
job skills inventory being published by prospective employers of today (Cox, Alm, & Holmes, 2004). In addition,
legislators are listening to educators who see the value in critical thinking in today’s learners. Senator Kay Hagan
(D. NC) has introduced legislation “that supports and encourages the hard work of P21's sixteen 21st Century
Leadership states (Walker in Hagan, online).” Hagan and others wish to provide students with the knowledge and
skills to be prepared for college, careers, and citizenship in today's global economy. Thus it seems reasonable to
identify connections among 21* century skills and elements within the technology, content, and pedagogical
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decisions proposed by Mishra and Koehler (2006). Clearly, there is a valid need for teachers to plan use of
technology based on new century skills integrated within core subjects. We ask, “How well can pre-service teachers
adopt the practices needed to make wise pedagogical decisions based on the type of content along with use of
technology to enhance the learning experience? Are pre-service teachers able to design complex instructional
activities that also apply the higher level thinking processes represented by the four C’s?

Need for the Study.

There are two questions to be answered through this study. First, we asked if use of the well known
TPACK model might provide the framework needed to infuse higher order thinking within pedagogical decisions
for lesson planning, and second would the design of lessons, by undergraduate pre-service teachers, reflect
systematic processes resulting in good fit across content, pedagogy, and technology? We began by defining themes
within the 21st century skills framework for critical thinking, creative thinking, and collaborative processes
(www.p21.org). Based on these findings, we could make recommendations for preparing teachers to focus on
content and pedagogy while selecting technology to transform content so it is accessible to K-12 learners. More
importantly, content can be learned using critical, creative, and collaborative thinking processes. We propose
TPACK model interwoven with 21st century thinking skills could make the difference in preparing pre-service
teachers to be more effective in design of classroom instruction.

Methods.
Participants

The study was conducted in a large regional university with nationally recognized programs in elementary
and middle grades education. These programs require a course designed to prepare teachers in the effective use of
technology for their future classrooms. All participants were pre-service teachers (n=139) in a variety of teacher
education programs including elementary education, middle grades, and some subjects in secondary education.
Female participants (n=113) outnumbered males (n=26). Students were enrolled in a technology integration course
required for their program of studies.

Intervention

The researchers, one of whom was course instructor, developed modules on TPACK model and basic
attributes for the four C’s described above. To ensure higher order thinking as part of the design of their lessons,
participants were instructed to include at least one of the following—critical thinking, creative-innovative thinking,
collaborative-communicative thinking, and problem-solving within their instructional activities. The lesson were
submitted to the course instructor and reviewed by four evaluators. These consisted of researcher 1 who developed
the modules for designing TPACK lessons; researcher 2 who designed the lesson template and guided participants
through the design process; a master teacher with over ten years experience in teaching high school mathematics and
working as a building level technology facilitator; and a master teacher in a second grade classroom. Instructions for
use of the rubric and ten practice sets were completed by the master teachers prior to actual analysis of the lesson
plans.

Using a collapsed version of TPACK rubric validated by Harris, Grandgenett, and Hofer (2010), two
researchers and two master teachers assessed lessons (N =113) for good fit across content, pedagogy, and
technology. Qualitative analysis of each lesson was conducted to identify evidences of the 1) lesson activities
aligned with the curriculum (Content); 2) activities leading to creative/critical/collaborative thinking processes to
master content (Pedagogy); 3) effectiveness of tools to support content and teaching methods (Technology); and 4)
overall good “fit” for the three components. A total 113 lessons were usable for the qualitative analysis. Scores on
the rubric ranged from 1 to 4 with 4 being the highest. An inter-rater reliability analysis using the Cohen Kappa
statistic was performed to determine consistency between raters’ overall mean score for each lesson plan (Kappa =
0.603). As a rule of thumb values of Kappa from 0.60 to 0.79 is considered substantial (Landis & Koch, 1977).

Each lesson was read and analyzed separately and evidences related to the four themes were then coded as
an independent activity by each researcher (Patton, 1980). The two researchers combined two separate levels of
expertise during the analysis, one being a purist in area of instructional design and the other having extensive
experiences in best practices for integration of technology in K12 settings. Combined analyses of all lessons show
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tallies for the themes. The master teachers analyzed lessons based on instructional modules provided during training
in use of the rubric. Critical thinking was identified using attributes described in the 21st Century Themes as
described in the www.p21.org website and attributes described in the professional literature in critical thinking skills
(Anderson & Krathwohl, 2001; Facione & Facione, 1994; McMahon, 2009). Critical thinking was defined as:
Reason effectively, use systems thinking, and make judgments and decisions (P21.org, online). Similar criteria were
used to identify creative thinking with attributes described in the literature on creative-innovative thinking activities
(University of Georgia-Creativity Resources, online). Creative thinking is defined as the ability to use a wide range
of idea creation techniques; create new and worthwhile ideas; evaluate, refine, and analyze one’s own ideas
(P21.org, online). Communicative thinking was defined as: articulate thoughts and ideas effectively using a variety
of communication modes. Collaborative communication requires the design of group processes with strategies for
reporting outcomes from the work completed by the group (Johnson, Levine, & Smythe, 2009).

Analyses and Findings.

See in Table 1 rubric headings used to analyze and evaluate lessons plans submitted by the pre-service
teachers.

Curriculum goals & . . Pedagogy & contF: I.lt "Fit" (Content
Instructional Strategies & (Pedagogical decisions
Technology . o . pedagogy and
. Technology (using support critical, creative,
(Curriculum-based . . . technology
technology in teaching collaborative, and/or
technology use). together).

learning).*Criterion Two* | problem-solving thinking

* 1 1 sk
(21stC). *Criterion Three* Criterion Four

*Criterion One* score.

Table 1. Rubric used to evaluate use of technology, instructional strategies, the 4 C’s and goodness of fit. Scale is 1
to 4 with 1=lowest and 4 = highest

Criterion One refers to appropriate use of technology based on content. Criterion Two is best use of
technology for a particular instructional strategy. Criterion Three refers to pedagogy & content, however the
original rubric (Harris, et al, 2010) was modified to take into account 21* century skills. Evaluators rated
pedagogical decisions to support critical/evaluative thinking and added to evaluate the use of 21* themes for critical,
creative, collaborative communication as part of each lesson (P21.org). All four evaluators were familiarized with
attributes of the 4 C’s and used reviews from the literature to add to the knowledge base on these themes as
described in www.p21.org. Criterion Four is used to evaluate the over-all good fit across content, pedagogy, and
technology evident within the lesson plan.

One: Curr Goals Two: Use of Tech Three: Pedagogy Four: Good fit Grand M

3.515 2.855 3.095 2.967 3.15

Table 2. Mean scores based on researchers combined evaluation of TPACK framework and 4 C’s in 21st century
classrooms.

As can be seen in Table 2 lesson plans with curriculum goals matched to use of technology received the highest
ratings (m = 3.515). Evaluation of criterion three was based on the creative, critical, and collaborative-
communication thinking skills used in the lesson. Using the definitions established prior to qualitative reviews, the
evaluations of pedagogy resulted in a mean score of 3.095. Evaluators rated use of technology and overall “good fit”
with lower scores. Use of technology was evaluated on instructional activities to promote thinking processes and/or
appropriate knowledge representations (m=2.85). Good fit was evaluated on design of lessons that make good
choices based on attributes of content area, followed by pedagogical decisions (m=2.967).
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Further analyses matched the themes for the 4 C’s to instructional strategies. Table 3. provides a tally of
instructional strategies that were identified within the 113 lessons analyzed.

Higher Level Bloom’s Lower Level Bloom’s'
Creative, critical, or Taxonomy
collaborative thinking Frequency Comprehension, Frequency
skills Application.
Teacher-Questioning 41 Modeling by teacher 29
Compare and contrast 29 Group discussions 26
Inquiry based 18 Journaling 26
Problem or project based 16 Internet searches 13
Student presentation 12 Teacher demonstration 12
Analyze information 7 Drill and practice-- 12
paper and electronic
Concept mapping 7 Guided reading 8
Brainstorming; .student 9 Lecture 3
generated lists
Scenario; real-world Note-taking (with and
application; role playing > without guides) 8
Peer teaching 3 Examples and 3
nonexamples
Perspective taking 2 Guided practice 3
Graphing 1 Independent practice

Table 3. Frequency of instructional strategies coded by level of higher order and lower order thinking skills.

A qualitative analysis of strategies within lesson plans show frequency of critical, creative, and collaborative
thinking processes compared with lower level thinking defined by Bloom’ s taxonomy (Anderson & Krathwohl,
2001). The predominant instructional strategy was use of “teacher-questioning”. In some cases, the lesson plan
included sample questions to be used in the classroom, thus the researchers could determine the level of questioning
and suitability for curricular goals. Clearly, expertise in use of open-ended questioning leading to critical analyses
would be desirable in this type of lesson activity. Following “teacher-questioning”, inquiry based learning strategies
were used. Use of open-ended questions to research a particular topic appears frequently in pre-service teachers’
lesson planning. Problem or project based learning was also commonly used. These lessons included an authentic
problem requiring sustained research and reporting back to peers. Use of presentation software (PowerPoint) is a
favorite with pre-service teachers. There was also frequent use of blogging software and podcasting as a method of
reporting from project based learning activities. Lessons also included activities requiring brainstorming in group
discussions. Role playing and peer teaching were also used, but these methods were infrequent. Questioning
strategies, inquiry based, problem based or project based, analysis of information, and group interaction all require
use of the 4 C’s as described in the literature review.

Activities resulting in lower-level thinking processes were frequent. Many of the lessons included modeling
by the teacher demonstrating cognitive processes or tactile skills. Group discussions were frequent but examples of
the guiding questions were simplistic and lacked cognitive processes leading to critical analysis, argument, or
perspective taking. For example, many lessons required students to talk about what was heard in a lecture or
following assigned reading. Discussions from these activities would lead to recanting of content lacking deep
analysis. Other activities that include drills, note-taking and guided practice were infrequent. A closer look at the
higher level thinking activities was charted and is presented in Table 4.

The 4 C’s: Interpretations by Pre-service Teachers.

As part of the evaluation of lesson plans, both frequency of higher level thinking strategies as well as
quality of the design of each lesson were assessed. Table 4 provides a list of strategies identified in pre-service
teachers’ lesson plans.
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Thinking skills Frequency

*Critical 167*
Critical and collaborative/communicative 54
Critical and creative 37
Critical and problem solving 7
*Creative 108*
Creative and collaborative/communicative 47
*Collaborative/Communicative 155%*

Collaborative/Communicative and problem

Solving 15
Problem solving 75
Problem solving and creativity 1

Table 4. Incidence of thinking skills following qualitative analysis of lesson plans.

A qualitative analysis of all lesson plans revealed variety of instructional strategies, tools, and levels of thinking for
the K12 student. Drill and practice activities using an interactive white board was commonly used within the
lessons. Higher order thinking was fostered through the use of creative writing; reflective thinking and perspective
taking through word processed essays. Pre-service teachers demonstrated the ability to make appropriate
pedagogical decisions based on content and selection of technology to enhance thinking or for appropriate
knowledge representation. This was especially evident in mathematics lesson. Science content often included the use
Internet websites to gather weather data. There was little mention of lessons using data from other sources or in use
of probeware for direct data entry. Social studies and history lessons included instructional strategies in perspective
taking through the use of digital primary sources. Historical events were reviewed and analyzed using streaming
video. Online cartoon generators provided useful tools for lessons with analyses of history.

Interpretations.

An important tenet associated with TPACK is selection of technology tools following the decisions for pedagogy
and content. As can be seen in Table 2, evaluators rated the over-all good fit across content, pedagogy, and
technology with lower scores than scores assigned to criterion one—matching technology to curriculum goals or
criterion two—matching technology to pedagogy. The lower mean score is the result of lessons that selected tools or
described use of technology in isolation rather than in concert with content and pedagogical decisions. Although
participants frequently made good decisions for selecting the appropriate hardware and software and provided good
rationales for the design of their lessons, there was limited discussion and reflection in pedagogical decisions leading
to student achievement. The lessons lacked references to planning activities and strategies that might result in
thinking skills deemed important for new century learners.

As part of the evaluation of lesson plans, both frequency of higher level thinking strategies as well as
quality of the design of each lesson was assessed. Quality is based on alignment with TPACK framework and the
attributes of systematically designed instruction. Scores by evaluators indicate pre-service teachers demonstrate
better knowledge and understanding in selection of best practices to support a particular learning goal than in their
ability to match learning goal with appropriate technology tool. Ability to systematically plan (good fit) for learning
goals matched to appropriate methods and selection of technology received the lowest scores by evaluators, thus
applied use of TPACK seems to need further instruction and practice. Pre-service teachers might benefit from
cognitive modeling in how to think through the process for selecting instructional methods followed by decision-
making in selecting a particular tool, and lastly, reflecting on how well content, pedagogy, and technology will
impact student learning.

However, the value added to the study is inclusion of both critical- and creative-communicative thinking in
small groups. Pre-service teachers show higher level of understanding for design of lessons that require
communication within groups. It was discovered that most commonly used teaching methods included critical
and/or creative thinking combined with collaborative-communicative thinking processes. Many of the lessons
included innovations for reporting outcomes from a small group activity. Pre-service teachers are motivated to use
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presentation software available on Web 2.0 and frequently included the use of such resources as blogs and
podcasting. Lessons were less likely to include critical analysis of digital primary sources or use of spreadsheets to
critically analyze numerical data. Many of the lessons were inquiry based which means K12 students would have
opportunity to explore Web 2.0 resources and creatively report outcomes, however, methods in how a K12 student
might conduct critical analysis of the information gathered from the resources was less frequent. One notable
exception was the lesson plan using data collected from weather websites. Analyses of the lesson plans *did* reveal
attributes of critical, evaluative thinking; creativity and innovative ideas; group processes which lead to open
communication and successful outcomes for each student. Also, the analysis showed an *overlaying® of the
attributes such as creative thinking and collaborative thinking.

Conclusions and Recommendations for Future Study.

Results of this study suggest limitations in “good fit” across content, pedagogy, and technology in the
design of lessons by pre-service teachers. Pre-service teachers need sustained modeling in how to select technology
based on attributes of content paired with pedagogical decisions as first steps in lesson planning. An emerging
theme suggests pre-service teachers *do* understand how to plan instruction for small groups to think critically
about a phenomenon, however, pre-service teachers have some limitations when planning systematically. Lesson
plans lacked flow of thought from learning objectives to pedagogical decisions to methods for assessing outcomes.
Further research is needed in methods for guiding pre-service teachers’ pedagogical decisions that make the best use
of technology to achieve higher order thinking. A more in-depth analysis of pre-service teachers’ lesson plans could
show propensity of a particular content area in use of higher order thinking as defined by the P21.org and the
Common Core Standards. Future projects might provide in-depth instruction in how to design lessons that include
individualized critical thinking and creative thinking activities. The design of pre-service methods courses as well as
technology skills-based courses should be followed by assignments for lesson planning. Evaluation of the lesson
plans could focus on specific elements using a validated rubric to evaluate thinking skills and goodness of fit across
content, pedagogy, and technology. Goodness of fit includes appropriate selection of tools to support pedagogical
decisions already established in the lesson planning process.

A pattern in use of certain tools and resources emerged during the analysis of lesson plans. Lessons
included a very high incidence in the number of uses for interactive white boards to display games used as
simulations, games for drill and practice, and presentation tools such as PowerPoint and Voice Thread. Many of the
pre-service teachers included online games and simulations to provide elaboration for a particular skill or concept.
More research in use of interactive games and how these should be selected to enhance critical thinking would add
to the research in immersive game technology.

Finally, with increasing interest in digital literacy, the Read-Write Web with literal access to a world of
information could provide the incentive needed to design lessons with critical analysis of information for solving
problems familiar to the student. For future research we recommend a focus on communicative-creative activities
within virtual environments or with the use of interactive Web 2.0 tools.
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Abstract

Very often, instructors will make efforts to enhance the learning process of their courses by including
hands-on classroom activities that support active engagement of their students throughout the course. This paper
discusses how using the framework proposed the Activity Theory (Engestrom,1987) helped with the effective
implementation of a set of instructional tools, Wiki and reflective discussion forums to improve the instructional
process in an elective Chemical Engineering course.

To measure the impact of these tools we used a mixed-methods approach. A series of t-Test analyses
indicated an increased perceived engagement and a decreased perceived difficulty as a result of engaging in this
course. These findings are well complemented by students’ answers on the open-ended questions related to both
Wiki and discussion forums. The positive findings revealed by students’ perceptions indicate that by integrating in a
meaningful way technology-driven instructional tools that complement active learning strategies that the overall
learning experience can be enhanced for most students.

Motivation of the Study

Current perspectives on effective engineering and science education emphasize the need for more active,
hands-on and reflective activities that will help students build skills that will allow them use rather than pilling up
professional content (e.g. Sheppard et al., 2009). Following these guidelines, instructors often make efforts to
enhance the learning process of their courses through hands-on classroom activities that support active engagement
of their students throughout the course. Some examples of such activities include in-class small-group tasks,
semester-long team projects, guest experts or expert-driven exercises. However, because of the process-oriented
nature of these tasks, instructors often struggle to find tools that will allow them to: a) monitor and increase the
effectiveness of these strategies, and b) create the premises for a fair evaluation of each student’s engagement into
the learning process. This paper discusses how the framework proposed the Activity Theory (Engestrom,1987)
helped with the effective implementation of a set of instructional tools, Wiki and Reflective Discussion Forums, to
improve the instructional process in an elective Chemical Engineering course.

Instructional Context and Strategies

Hazardous Materials Management, the focus of this study, is an elective course that attracts mostly seniors
and few juniors. Although most of the students engaged in this course will never be a “first responder” to a
hazardous materials incident, some of them may become involved in the incident response teams at the
manufacturing facility that they will work for later on. The major objective of this course is to introduce students to
the fundamental principles of hazardous materials handling and management and their application in real life
contexts. To achieve this goal, the instructor implemented an active learning model built on a series of student and
learning-centered tasks. For the in-class lecture-driven activities, these active learning tasks include: a) use of
clickers during the lectures; b) small-group in-class discussions of different hazardous materials incident scenarios;
and c) peer-presented lectures. The major non-lecture active tasks are: a) two hands-on weekend laboratories
focusing on hazardous material incident response, and b) a semester-long team project.

The hands-on laboratories provide students with a clear view of what professionals do to manage in an
effective manner a hazardous materials incident. Two incident response trainers designed and implemented these
hands-on laboratories. During these laboratories, students assume specific roles as part of a teamwork-based incident
response scenario. The term project, on the other hand, challenges students to develop a realistic hazardous materials
release scenario and integrate the knowledge and skills gained during the semester in suggesting an effective
management strategy for the proposed incident.
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Technology Tools to Optimize the Effectiveness of Instructional Strategies

One major focus of this study was to ensure an optimal introduction and use technology tools in the target
course. The conceptual model proposed by the activity theory provided effective descriptive lenses that guided the
redesign process associated with the introduction of these tools.

Descriptive Lenses Proposed by the Activity Theory Model

Engestrom (1987) developed what is known today as the structure of human activity by focusing on the
concept of mediation as the core element of the human activity. Evolutionary epistemology and the study of the

Tools,
Instruments

PRODUCTION

Subjects el >

DISTRIBUTION

EXCHANGE

Division of
Labor

Rules,
Customs

Community

Figure 1. Human Activity Mediating Model
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genesis of intersubjectivity were the main complementary
lineages of development for the concept of mediation used by
Engestrom (1987, p.47). To convey the dynamic of a mediated
act, Engestrom promotes the use of the triangle as the image of
the basic mediated act (Figure 1).

The proposed triangular representation conveys the
complexity of mediated act as opposed to linearity of the dyadic
link. On the other hand, the triangular representation is flexible
enough to allow for the representation of complex human
activities. The four major subsystems of the activity model
presented in Figure 1, consumption, production, distribution and
exchange provide a powerful descriptive tool for the analysis and
design of instructional environments (e.g. Cernusca, 2008;
Jonassen, 2000). However, for this study the analysis will cover
only three of the subsystems: consumption, distribution and
production. The focus of the analysis will be the production
subsystem that describes the mediating role of the technology
tools on the engagement of subjects (students and the instructor)

on the object of the activity, the Hazardous Materials course.

Consumption and Distribution Subsystems: Impact on Technology Adoption Decisions

The consumption and distribution subsystems cover the organizational level as they reflect to what degree
the organization provides the motive, sustain and regulate the enactment of the analyzed activity. Analysis of
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by including it in its mission and by
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needed technology infrastructure. As
shown in Figure 2, these efforts to
build a culture that focuses on building
student-centered learning apply to all
instructional activities, including the
STEM courses of which the Hazardous
Materials course is part. They also
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Second, the distribution subsystem (Figure 2) indicates that the organization supports his mission through a
flexible and effective division of labor for course design and redesign. That is, the university hired instructional
technologists and designers that work closely with faculty members to find effective technology solutions for their
courses. These factors strongly motivated the instructor in the Hazardous Materials course to continuously search for
opportunities to enhance students’ learning experience in his course. The remaining part of this study describes such
a step focusing on effective integration of technology-driven instructional tools and strategies in his course.

Production Subsystem: Technology Selection and Implementation

The production subsystem brings the analysis at the course level. As shown in Figure 3, analysis of

production subsystem (subjects-tools-object) helped identify instructional activities that offer opportunities for
enhanced outcomes. The production
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However, additional needs for two major instructional tasks emerged from the analysis of the production
subsystem: the semester-long team project and the hands-on hazardous material incident response laboratories.

Figure 3. Production Subsystem

Team Project. The semester-long team project has as main goals to help students: a) synthesize the
knowledge covered in the course throughout the semester; b) apply these knowledge to a real-world scenario to
build specific professional skills, and c) build teamwork collaborative skills specific to their professional field. The
milestone reports and the final formal presentation addressed the first two of these goals but failed to provide
students with an adequate platform to build collaborative skills. That is, group meetings and the use of email as
communication tool for group project typically stimulate cooperation (split, do, combine to generate the final
artifact) rather than collaboration (split, do, and contribute to the final artifact). These assessment tools also proved
relatively weak in allowing the instructor to monitor and reward students for achieving this goal. To address this
need the instructor and the instructional designer analyzed the features a Wiki space could offer for the term group
project.

As collaborative tools, Web 2.0 applications allow for the joint development of content and the unlimited
sharing of information. They may also stimulate learners to get involved with their own construction of knowledge
(Sigala, 2007). Wikis are asynchronous collaborative authoring tools that allow users, working either as individuals
or in groups, to add and edit web pages, monitor changes, and discuss and negotiate emerging issues. Despite its
relatively new presence in the educational landscape, Wikis were already adopted across various instructional areas
such as computer science (Shih, Tseng & Yang, 2008), information systems (Ravid, Kalman, & Rafaeli, 2008),
marketing (Cronin, 2009), management (Kosonen & Kianto, 2009), teacher education (Nicholas & Ng, 2009;
Wheeler & Wheeler, 2009) or technical communications (Walsh, 2010). From a students’ perspective, Wikis have
been previously used in classrooms as tools to document research projects (Engstrom & Jewett, 2005), increase the
effectiveness of collaborative authoring (Bold, 2006; Ravid, Kalman, & Rafaeli, 2008 ), and support students’
engagement (Cole, 2009). From an instructor’s perspective, a major strength of this tool is its ability to allow the
evaluation of individual contributions in a student collaborative activity (Trentin, 2009). Educators have access to
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either free Wiki tools such as Google Sites ®, Wiki Spaces ® or PBWorks ® or proprietary Wiki tools such as
Learning Objects ®.

To address this need the instructor implemented Learning Spaces, a secure Wiki environment hosted in the
Learning Management Systems (Blackboard) as the collaborative authoring and presentation tool for the term group
project. To introduce students to this new tool, the instructor set up a face-to-face short session to present the tool
and its features and a warm-up Wiki task that required each team to introduce their members in the group Wiki
space. To stimulate individual responsibility as part of the teamwork, the instructor set up rotating roles (developer,
editor, or reviewer) and allocated specific team participation points to each of them.

Incident Response Laboratories. The two weekend-long laboratory activities are coordinated by active
professionals and allow students to understand what it means to be a “first responder” to a hazardous materials
incident. Therefore, these laboratories requires a significant investment from both the instructor, that has to secure
the implication of the two professionals that coordinate these tasks, and from students, that need to commit out-of-
class time for two full weekends. The analysis of this activity indicated one major weakness to be address. That is
because of the scheduling issues these laboratories cover topics that are not covered in the lectures and homework
activities and because of its process-oriented nature there is no artifact that can help students review this activity
when these new topics are covered later in the course.

The decision was to complement the two hands-on weekend activities with reflective discussion board
forums. The implementation of this tool allowed the instructor to add critical reflection activities at the end of each
hands-on activity. This addition provided also a scaffold for students’ learning as rational transformation through the
integration new experiences with existing ones (Mezirow, 2000). In addition, these discussion forums: a) provide an
artifact (archived discussions threads) that can help students recall major steps in each task, and b) create the
opportunity for the instructor to measure the engagement and learning experiences of each student, beyond the
observed physical participation in these activities. To ensure the effectiveness of these discussion forums, the
instructor provided several seed questions and each student was required to answer one of these seed questions and
reply to at least two threads posted by their colleagues.

Because these interventions were implemented for the first time, the focus of this exploratory study was to
identify how they are perceived by the students and if there are factors that can contribute to students’ resistance to
these new instructional tools.

Research Questions

The exploratory questions for which this study seeks answers were:

(1) Do students’ perceived engagement and difficulty reflect the potential impact of the included tools and
associated instructional tasks?

(2) Is there a difference between perceived engagement and difficulty of lecture and wiki tasks?

(3) What is the students’ perception on discussion forums following the hands-on incident response activities?

Research Methodology

A number of 30 students from the Hazardous Materials Management course, mostly seniors, participated in this
study. To measure the impact of these tools we used a mixed-methods approach. First, a set of nine-point
differential-scale items (e.g. useless/useful, dull/lively, worthless/valuable, easy/hard) measured students’ perception
on course engagement and difficulty (Bham et al., 2010). For both engagement and difficulty the nine-point scale
ranged from 5 (left) to 1 (comparison item) and to 5 (right) as shown in the sample item from engagement below.
The middle of the scale, the comparison item, was “other courses” when the overall course was the subject of
evaluation and respectively “lectures” when the Wiki was the subject of evaluation.
other courses
Boring 5 4 3 2 1 2 3 4 5 Interesting
However, for the final analysis this scale was converted into a range from 1 (for low) to 9 (for high) as
shown below in the recoded engagement item.
other courses
Boring 1 2 3 4 5 6 7 8 9 Interesting
At the beginning of the class, these items were administered to record students’ expectation on course’s
engagement and difficulty.
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At the end of the course, the same items were administered measure perceived engagement and difficulty
first related to the target course when compared to other courses students took at the same university, and second
related to the wiki tasks when compared to the course overall.

Finally, a series of open-ended questions were used to support a qualitative analysis of students’
perceptions on the impact of Wiki and respectively discussion forums on their learning experiences. Both the entry
and exit surveys were administered online and rewarded with course participation points.

Results and Interpretation

A paired-samples t-Test indicated a significant difference between expected entry level and exit perceived level
for both engagement and difficulty as follows. For the course, overall, the perceived engagement was significantly
higher than the expected engagement (Eeniry = 7.37, SD = 1.04; Ecyir = 7.99, SD =.72), 1(29) = -3.90, p < .01. In
contrast, the perceived difficulty of the course overall was significantly smaller than the expected difficulty (Denery =
5.19, SD = .77; Deit = 3.58, SD = 1.47), t(29) = 5.23, p <.001.

When the exit perceptions on the course and Wiki were compared to the middle of the scale “5”, an
independent-samples t-provided some complementary information. For the course, when the middle of the scale
represented other courses taken at the same institution, the perceived engagement for the target course was
significantly higher than for other courses, t(29) = 22.66, p < .001. Following the previously found pattern of inverse
relationship between the change in the difficulty and engagement, the perceived difficulty of the course was
significantly lower than the perceived difficulty of other courses, t(29) = -5.27, p < .001. For the Wiki, when the
middle of the scale represented the lecture, the perceived engagement was significantly higher for the Wiki than the
lecture, t(29) = 4.68, p < .001. However, there was no statistically significant difference between the perceived
difficulty of the Wiki (Dwixi = 4.95, SD = 1.76) and lectures.

These findings are well complemented by students’ answers on the open-ended questions related to both Wiki
and discussion forums. For example, when directly asked if and why the Wiki made the project more engaging or
not, 23 students (76.7%) answered positively and provided various arguments such as:

- Value for reporting: “If I had to chose between the wiki or a report the wiki beats report writing by a

mile.” (Student 1)

- Convenience and easiness of use: “Not only was it a great interface for us to work together while being in

separate place, but it is also a great to for making a webpage” (Student 5), or

- A good tool for organizing the content: “...We had to think about the presentation of the writing in a way

that is different from all other classes and I liked it.” (Student 9)

However 2 students (6.7%) found the Wiki moderately useful while 5 (16.6%) had a negative opinion about
this tool either because they found it less engaging than face-to-face meeting they missed by using Wiki or because
they felt they still had to work more than their colleagues to make sure the final grade will met their expectation.

When the students were asked about the usefulness of the discussion forums following the hands-on activities,
slightly more than half of them 16 (53.3) provided strong supporting answers, while 8 (26.7) considered them
marginally useful and 6 (20%) find them not useful. Most of the complaints were related to the redundancy of this
task as each activity was followed by short debriefing while others complained about the additional load created by
the need to read others’ postings. Overall, therefore students’ input through their answers to the open-ended answers
supported the increase in engagement and decrease in difficulty reflected by the results from the quantitative
analysis.

Conclusions and Further Research

The positive findings revealed by students’ perceptions indicate that integrating in a meaningful way
technology-driven instructional tools that complement active learning strategies can enhance overall learning
experience for most students. Students also provided valuable insights on areas that can benefit from further
improvements. To strengthen these findings, future research will be conducted to: a) extend the engagement and
difficulty scales to the discussion forums, and b) develop evaluation tools (e.g. rubrics) to link students’ perceptions
to their performance in both Wikis and reflective discussion forums.
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1. Introduction

With the great advance of the information technologies and new educational policies for building
a better learning environment, "information technology integrated teaching" and "adaptive teaching"
have become the important tasks to be completed for all-level schools. After the installation of
hardware and completion of networking, it is the key for educational reformation that using innovative
information immersion education to enhance the quality of teaching and to provide a learning process

suitable for students.

During current fast moving e-learning era, setting up a qualified e-leaning system to improve
students’ ability has become the most important issue in higher education. At the same time, along with
the cutting-edge technologies upgrades, the new learning approach, blended learning, has been

developed, which actually has been the most popular learning trend these days in Taiwan.

A blended learning environment combines face to face classroom methods with
computer-mediated activities to form an integrated instructional approach. In the past, digital materials
have served in a supplementary role, helping to support face to face instruction. This provides the
learner based multiple learning methods to education instructors and also break the traditional
classroom education boundaries with unlimited ways to independent learning. Moreover, it can also
combine educational technology and ubiquitous learning to achieve the maximum learning

effectiveness.

Blended learning is also the process of incorporating many different learning styles that can be
accomplished through the learners’ blended virtual and physical resources. Many scholars mentioned
that with blended learning and lessons arrangements combining digital education and actual lessons to
solve the problems as human interaction and sense of participation can be the best way to maximize the

e-learning benefits.
In Taiwan, blended learning is on the rise in higher education, many higher education instructors

and administrators are using blended learning strategies somewhere in their institution. Some

universities are expecting more than 50% of their university courses to be blended.
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These trends emphasize that learning is becoming more social and informal and less structured.
Finding activities in understanding the student experience in blended learning is crucial important.
Developing a realistic, detailed sense of the students’ learning styles is also an important starting point

to the design process.

The goal of a blended learning is to join the best aspects of both face to face and online
instruction. Classroom time can be used to engage students in advanced interactive experiences.
Meanwhile, the online portion of the course can provide students with multimedia-rich content at
anytime, anywhere the student has internet access, from university computer labs, the coffee shop, or
the students’ dorms. This allows for an increase in scheduling flexibility for students. In addition to
flexibility and convenience for students, there is early evidence that a blended instructional approach

can result in learning outcome gains and increased enrollment retention.

2. Measures

This study was conducted in a university of north-eastern Taiwan, in 2010, for the purpose of
discussing in the blended learning curriculum, the Engineering college students’ learning style
distribution, and examined the gender, age, and learning achievement differences on each learning style
dimension, by using questionnaire survey procedure, with Felder & Soloman Index of Learning Style,
as the instrument. The sample size (valid survey) is 276 and the distributions by gender, dept., grade

and achievement are as the following tables and figures.
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The Felder & Silverman learning-styles emphasize that each person is unique, can learn, and has
an individual learning style. Effective teachers continually monitor activities to ensure compatibility of
instruction with each individual's learning-style strengths and the adaptive curriculum and instruction
are learning-style based and personalized to address and honor diversity. During the past 30 years,
extensive cross-subject research has been conducted with the Felder & Silverman learning-styles model
in diverse counties on all continents of the world. Many of the research result and knowledge
concerning instructional technology can be the reference for comparison while we are giving an

impulse to "information technology integrated teaching" and "adaptive teaching".

3. Data analysis and results

The results demonstrated the Engineering college students’ learning style distribution condition,
is the intense image visual type learner on the learning sense organ; the learning manner is partial to the
reconsideration slightly; the learning way is partial to the feeling slightly; the learning pondered that
the pattern is partial to the total build slightly (please see the following tables and figures).
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This research also examined all students, students in various departments, and different age

students by T-Test, it indicated there’s gender differences(p=.014<.05) in learning manner.

37



Table 4-1-5 S22 3 F B2 J( A% ) FEE 70 ATT
#=
T | B | B | EE
IR B | & O | 45
B TEsEE
iE 15 36 94 14
&
T 89 90 42 92
fhr
53 37 15 5 35
]

WilT/488s

ElieRE/ O s
e WS/ EHE
i

= FHEWEE

0% 20% A0% 60% S0% 100%

Figure 4-1-7 S5VEERERA 55 RS (R 53 AfilE]

Table 4-1-6 F PSR HELE R AL 34T

TERe/AE

R j
TE) | R | EGR | B ElEmliL/ LR |
IRE | E | B | o ||| o mevRS TR
5 g . b TE/NE '-( y
TH | 106 | 256 | 667% | 9.9% o s
% % Figure 4-1-8 554528 B3 EUA& [ 1 4
T | 63.1 | 63.8 | 298% | 652 EL e
% % %
e | 262 | 10. 3.5% 24.8
% %
Table 4-1-7 2R 5 B RS ] FEE 43 A
fssaes |
TE | e | B | BE mis/ e |
/| BB | B/OEE | qupe ';1: R/ T _—El
= g NE T —FI
EE | 23 | 42 82 7 Commemm
ST | 88 80 51 99 Figure 4-1-9 2B B A& (A1 7340
K 1] 24 13 2 29
Table 4-1-8 2122 F 22 H EURE (A1 Y 77
HHETEEER Wi - S
TEy | e | Eles | me g e | R
FE | E | srE | wape s MR/ _—a
5 T R EYET —EI
Ei | 17% 60.7% | 5.1% e
% Figure 4-1-10 Z0MEE2E F 2B RS A5 H 77

b &

38




S| 652% | 59% | 37.8% | 73.8
%
KE | 17.8% | 9.6% 1.5% 1.5%
Table 4-2-2  “R[EM:F(Gender) VA IF L EHEASHZR 2 BIEAR T E
WA E
prbay gt
iy Levene f&
JE SEHEER t fE
FEA 95% (5
TR
F & HEME [P AR
JE [EEME] Ot | BHE] ER) | RO 2R | TR | B
AefE ey meE | 034 | 853 |-2.468| 274 014 [-1239| 502 | -2.227 | -251
EN S Lok -2.469(273.575| 014 |[-1.239| 502 | -2.227 | -251
T
FHatE e meeE |1.674] 197 |-.022] 274 982 | -.011 | 498 | -992 | 970
ENEES L -022|272.181] 982 | -.011 | 499 | -993 | 971
%
Ve R RSk |2.695] 102 | 269 | 274 788 | 131 | 488 | -.829 | 1.092
N EGee ey 270 1269.271| 787 | .131 | 486 | -.826 | 1.088
T
B (RERs B |9.304) 003 | 585 | 274 559 | 278 | 476 | -.658 | 1.215
g %
EN BT 588 [267.077| 557 | 278 | 474 | -654 | 1211
%

By single factor variance analytical control various departments, various grades, with the

different learning achievement's learner, in four learning style dimensions, besides the different studies

achievement's learner not remarkable difference, it showed there were significant differences in

learning styles for students in different departments, in learning manner(F(3,272)=2.978>P=.032 < .05),

and the different grades, in learning way(F(3,272)=3.929 > P=.009 < .05). Please see the following

tables.
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4. Discussion and conclusions

Therefore, the aim of this study was to use the learning-styles model to promote technology
integrated teaching and to assist students' learning in blending learning environment. By examining the
students' learning-style strengths and characteristics by age, gender, department and achievement, here
comes some concrete suggestions to improve the instruction in blended learning environment and
enhance students' learning embedded with "information technology integrated teaching" and "adaptive

teaching" and suggestions for further study.
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Visual learners remember best what they see--pictures, diagrams, flow charts, time lines, films,
and demonstrations. Verbal learners get more out of words--written and spoken explanations. Everyone
learns more when information is presented both visually and verbally. In most college classes very little
visual information is presented: students mainly listen to lectures and read material written on
chalkboards and in textbooks and handouts. Evidence shows that the most Engineering students are
visual learners, which means that most students will get nearly as much as they would if more visual
presentation were used in blended class. Good learners are capable of processing information presented

either visually or verbally.

Reflective learners prefer to think about the material first. It will be benefit from periodically
reviewing what has been read and thinking of possible, questions and applications and writing a
summary of readings or class notes. Evidence shows that the most Engineering students’ learning
manner is partial to the reconsideration slightly. For instructor, if there are reflective learners in a class,
these students have little or no class time for thinking about new information, it will be helpful to
schedule time to reflect on material and remind students don’t just read, stop periodically to review the
material and think of possible questions or applications, ask students to write short summaries of

materials read, and use reflective writing tasks in blended class.

Evidence shows that the most Engineering students’ learning way is partial to the feeling slightly.
Sensing learners tend to like learning facts, instead of discovering possibilities and relationships.
Sensors often like solving problems by well-established methods and dislike complications and
surprises and resent being tested on material that has not been explicitly covered in class. Sensing
learners also tend to be patient with details and good at memorizing facts and doing hands-on
(laboratory) work and to be more practical and careful than intuitive learners. If the instructors can
provide sensing learners the apparent connection to the real world and the "plug-and-chug" courses that
involve a lot of memorization and routine calculations, this design will help a lot in blended class for

Engineering students.

Global learners may be able to solve complex problems quickly or put things together in novel
ways once they have grasped the big picture, but they may have difficulty explaining how they did it.
Global learners tend to learn in large jumps, absorbing material almost randomly without seeing
connections, and then suddenly "getting it”. The research result shows that the Engineering students are
more global learners. Strongly global learners who lack good sequential thinking abilities, on the other
hand, may have serious difficulties until they have the big picture. Even after they have it, they may be
fuzzy about the details of the subject, while sequential learners may know a lot about specific aspects
of a subject but may have trouble relating them to different aspects of the same subject or to different
subjects. If instructor plunges directly into new topics without bothering to explain how they relate to

what learner already know, it can cause problems for “global” students in blended class.
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Gender and age differences were also be found in this research. It will suggest that the future
study to investigate the relationship between the intensity of the use of the blended learning
environment and student background characteristics, such as learning style preferences, achievement

motivation, self-concept constructs and subject attitudes.

42



An Investigation of Mobile Learning Readiness and Design Considerations for
Higher Education

Jongpil Cheon
Steven M. Crooks
Xi Chen
Texas Tech University

Jaeki Song
Texas Tech University & Sogang University

Abstract

This study employed the theory of planned behavior as a framework for identifying college students’ current
perceptions and needs for mobile learning. The use of mobile devices continues to evolve, and many educators are
eager to explore the potential of these devices to enhance student-centered learning by facilitating anytime/anywhere
collaboration and communication. Self-reported data from 238 college students was analyzed with a structural
equation modeling method. The results confirmed the theory that their attitude, behavioral control and subjective
norm positively influenced their acceptance of m-learning, while they perceived that a social environment is not
strong enough to implement m-learning. In addition, other findings revealed preferable instructional activities with
mobile devices in higher education.

Introduction

In recent years, we have witnessed an explosion in the growth of mobile devices, such as smart phones
(e.g., iPhone) and mobile tablets (e.g., iPad) which use 3G or wireless networks. These devices are altering how we
live and how we learn (Abdullah & Siraj, 2010). Mobile learning (m-learning) enables people to access learning
anytime and anywhere. These devices are also important for supporting just-in-time, customized, and life-long
education. Since college classrooms are filled with students living in a mobile age, institutions in higher education
have an opportunity to revitalize the process of teaching and learning via m-learning. However, m-learning is still in
its infancy in higher education. Many universities provide a free App (an application for a mobile phone), but it
contains mostly non-instructional contents such as news, event calendars or maps. Although m-learning has the
potential to augment formal education with flexible access, immediate communication and supplemental learning
materials, there are serious concerns about the readiness of college campuses to adopt m-learning (Al-Mushasha,
2010), and there is lack of research exploring the readiness of college environments for m-learning.

This study adapted the theory of planned behavior (TPB) to investigate the determinants of college
students’ intention to use m-learning. The theory focuses on the formulation of an intention to behave in a particular
way, and the sources of the intention are attitude, subjective norm, and behavioral control (Ajzen, 1991). Based on
this approach, we proposed new antecedents of attitudinal constructs and draw out conceptual frameworks. Our
research questions were: (a) What are the significant salient beliefs of college students that contribute to the levels of
attitudinal constructs? (b) How strongly do their attitudinal constructs influence their intention to use m-learning? (c)
How do college students want to use a mobile device in their course work? The answers to these questions will
allow us to identify the readiness of college students for m-learning which will be a basis for designing effective m-
learning environments in higher education.

Mobile learning

m-learning refers to any sort of learning that happens when the learner is not at a fixed, predetermined
location, or learning that happens when the learner takes advantage of learning opportunities offered by mobile
technologies (O’Mally et al., 2003). m-learning, in general, could enrich students’ learning experiences with
enhanced mobility and connectivity. More specifically, there are five educational benefits based on previous
literature: (a) portability, (b) interactivity, (c) context sensitivity, (d) connectivity, and (e) individuality (e.g.,
BenMoussa, 2003; Churchill & Churchill, 2008; Sharples, 2000) . Previous research has proposed general
considerations for m-learning (e.g., Gu, Gu & Laffey, 2011; Liu, Li & Carlsson, 2010; Shih & Mills, 2007). For
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example, Gu et al. argued that m-learning contents for life-long education should address practical, real life needs;
be micro in terms of length and time; and be simple and easy to understand. In addition, they discovered that audio
is the preferred modality, and that usability requirements should be consistent with those required for web pages
(i.e., minimizing scrolling). Liu, Li and Carlsson (2010) found that perceived usefulness and personal innovation
significantly influence the intention to adopt m-learning. On the other hand, based on Keller’s ARCS model, Shih
and Mills (2007) suggested five steps to increase learners’ motivation with mobile activities. Other studies
investigated learners’ perceptions toward educational benefits of m-learning (e.g., Abdullah & Siraj, 2010; Al-
Mushasha, 2010), and optimistic results were found.

Research Model and Hypothesis Development

Theory of Planned Behavior

The theory of planned behavior (TPB) was selected as a research model in this study. The TPB explains
attitudinal factors of an individual’s intention to behave in particular way. In the TPB’s framework, intention is
predicted by three determinants: (a) attitude, (b) subjective norm, and (c) perceived behavioral control (Ajzen, 1985,
1991). Many studies have applied this theory in different contexts (e.g., technology, health care, and political
science) or with different antecedent variables of the attitudinal construct in order to predict behavior (e.g., Conner
& Armitage, 1998; Davis, 1989; Taylor & Todd, 1995). Based on the TPB, we formulated our research model as
shown in Figure 1. We used the behavioral intention as an ultimate perception in this study as the TPB proposed.
The research model proposes that behavioral beliefs reinforce three attitudinal constructs, and, in turn, the constructs
positively enhances behavioral intention. The antecedent variables of each attitudinal construct shown in the left
column are proposed from various theories, and all hypotheses are described below.

Attitudinal Constructs and Behavioral Intention

First, attitude toward behavior refers to the degree to which a person has a favorable or unfavorable feeling
about performing a particular behavior. Previous studies found that attitude is a strong predictor of intention (Davis,
1989; Taylor & Todd, 1995). Second, subject norm is about a social environment. In other words, an individual
integrates others’ opinions into his/her belief and performs a similar behavior to others (Venkatesh & Davis, 2000).
Last, regarding behavioral control, he/she perceives greater control, which triggers an intention to perform the
behavior, when an individual perceives that he/she has more resources and confidence than expected obstacles
(Ajzen, 1985; Hartwick & Barki, 1994; Lee & Kozar, 2005). Therefore, we hypothesized:

e HI1: College students’ attitude toward m-learning positively influences their intentions to use m-learning.

e H2: College students’ subjective norm of m-learning positively influences their intentions to use m-learning.

e H3: College students’ perceived behavioral control of m-learning positively influences their intentions to
use m-learning.
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Figure 1. Research model

Attitudinal Beliefs toward Attitude

The antecedents of the first attitudinal construct (i.e., attitude) are attitudinal beliefs. In our research model,
variables for attitudinal beliefs are derived from the technology acceptance model (TAM) which explains how
people accept a new system. It argues that perceived ease of use and usefulness determine an individual's intention
to use a system (Davis, 1989). Also, perceived usefulness is affected by perceived ease of use. Accordingly, we
include the two perceptions in our belief constructs and hypotheses,

e H4: College students’ perceived ease of use of m-learning positively influences their perceived usefulness
of m-learning.

e HS5: College students’ perceived ease of use of m-learning positively influences their attitude toward m-
learning.

Normative beliefs toward Subjective Norm

Subjective norm is determined by the accessible normative beliefs that accounts for social pressure from
referent as an important determinant in an individual’s behavioral intention. Since individuals are dependent on
context, and they are socially constructed beings (Shah, 1998), we propose that other people in their academic life
(i.e., instructor and other students) can affect the subjective norm of m-learning for college students. Thus, we
hypothesized:

e HG6: Perceived instructors’ readiness of m-learning positively influences their subjective norm with m-
learning.
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e H7: perceived other students’ readiness of m-learning positively influences their subjective norm with m-
learning.

Control beliefs toward Perceived Behavioral Control

Perceived behavioral control is compatible with the concept of self-efficacy. In other words, individual’s
confidence in performing a specific task significantly influences behavior (Ajzen, 1991). Self-efficacy refers to
individuals' beliefs about their ability and motivation to perform specific tasks (Bandura, 1986, 1997). In other
words, individuals who believe they can master a certain skill or an activity tend to have higher intention to obtain
the skill or perform the activity. Previous studies found that higher levels of self-efficacy will lead to higher levels of
behavioral intention and the usage of information technology (Compeau & Higgins, 1995; Gist, Schwoerer, &
Rosen, 1989). In addition, this study employed learning autonomy as the second antecedent. Learner’s autonomy
toward m-learning is whether they can control the learning pace and style of interaction. Autonomy has proved to
be a major contributor to system acceptance (Liaw, Huang, & Chen, 2007). Therefore, we hypothesized:

e HB&: College students’ perceived self-efficacy of m-learning positively influences their behavioral control
with m-learning.

e HO: College students’ perceived learning autonomy of m-learning positively influences their behavioral
control with m-learning.

Method

To address the above research questions and investigate our hypotheses, we collected data from college
students using a survey instrument adapted from previous studies. The survey data was analyzed to test the
hypotheses with Partial Least Squares (PLS) Graph. The participants of this research were 238 undergraduate
students at a large university in the southwestern United States (Male: 114, Female: 124). One hundred and eighty
students had a smartphone (iPhone: 111, other smartphones: 69). The most frequent use of their phones was texting
followed by accessing social networking services (i.e., Facebook or Twitter). All data about their mobile phone use
will be presented at the conference. We developed the survey instrument containing 30 items (three items for 10
constructs). The survey measured participants’ perceptions with 7-point Likert scales ranging from totally disagree
to totally agree. In addition, preferable learning activities with mobile devices were collected by six items with 7-
point Likert scales as well.

Results

Confirmatory factor analysis was conducted to assess the measurement scales’ validity using PLS-Graph,
version 3.0. Table 2 shows that the composite reliability for all constructs is greater than 0.80 and the average
variance extracted (AVE) is greater than 0.50. Also, all item-loadings were greater than 0.70; therefore, the level is
generally acceptable (Fornell & Larcker, 1981). In this study, AVE for each construct is greater than the correlation
between that and all other constructs. The structural model analyzed the relationships between the various latent
variables. Figure 2 presents the standardized path coefficients and the explained construct variances.
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Figure 2. Results of the structural model

The results show that all hypotheses were supported. Hypotheses 1 to 3 were supported (H1, coefficient of
0.48, t-value of 7.33, p < 0.01; H2, coefficient of 0.16, t-value of 2.87, p < 0.01; H3, coefficient of 0.37, t-value of
5.11, p <0.01). In other words, behavioral intention was positively influenced by attitude, subjective norm and
perceived behavioral control. However, the effect of subjective norm was less than other constructs. All hypotheses
regarding the relationships between three attitudinal constructs and antecedent variables for each construct were
supported. First, both perceived ease of use (H4, coefficient of 0.21, t-value of 3.04, p < 0.01) and perceived
usefulness (HS, coefficient of 0.69, t-value of 11.23, p < 0.01) made a significant effect on attitude. Second, the
assumption of the positive relationship between the readiness of instructor and other students and subjective norm
was met (H6, coefficient of 0.41, t-value of 6.38, p <0.01; H7, coefficient of 0.41, t-value of 5.96, p <0.01). Last,
we found that both hypotheses 8 and 9 were supported. For example, perceived self-efficacy positively influenced
perceived behavioral control (HS, coefficient of 0.62, t-value of 7.48, p < 0.01). Furthermore, learning autonomy
favorably influenced perceived behavioral control (H9, coefficient of 0.23, t-value of 2.74, p < 0.01).

In addition, a dependent #-test revealed that the perceived readiness of students (M = 5.56) was significantly
higher than the readiness of instructors (M = 4.67, #(237) = 12.60, p < .001). The results of another survey showed
that accessing course information (e.g., schedulers, exam results,) (M = 6.07) was the most highest activity
participants want to do with their mobile devices. The second one was communication with instructors (M = 5.77).

Discussion and Conclusions

In sum, this study allows us to empirically investigate the effects of college students’ perceptions toward
m-leaning intention. First, the significant impact of perceived ease of use and usefulness on attitude confirm the
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technology acceptance model (TAM). In other words, college students who feel that m-learning is easy to use and
useful are more likely to use mobile devices for their course work. Since the coefficient value of perceived
usefulness (0.69) was higher than the value of perceived ease of use (0.21), it can be said that the perception toward
usefulness is a stronger contributor to attitude. We assume that they were already familiar with mobile devices, and
the advantages of using the mobile devices for the courses highly influenced the attitude toward m-learning.

Second, the results showed that college students’ behavioral control was another important facilitator of
their intention to use m-learning. Although both antecedents positively affect the behavioral control, their self-
efficacy (i.e., confidence, Agarwal & Karahanna, 2000) had higher effect on the perceptions of control over m-
learning. This finding implies that empowering students’ with confidence in using m-learning will lead to a greater
likelihood of technology adoption.

Third, although a significant relationship between subjective norm and intention was found, the effect was
somewhat lower than other two constructs. This finding is consistent with what Shiue (2007) found in which
subjective environment weakly influenced the actual use of technology. Interestingly, college students’ thought that
their instructors may not be ready to use mobile devices in their courses.

Last, the first and second highest favorable activities with mobile devices were accessing course
information and instructors. In order to make the course syllabus or schedule available for mobile devices, course
website or learning management system should be mobile friendly. Thus, institutional support is necessary to
implement the mobile supports. Another support for faculty members is also required, such as professional
development, online space with real examples, or learning communities.

This study has a number of limitations that circumscribe our interpretation and create opportunities for
future research. Since the participants watched three video clips that showed some examples of m-learning, they
might have favorable bias toward m-learning. Furthermore, they have not had a chance to utilize mobile learning for
their course works except exchanging email, and the learning management system in the university does not have a
mobile application (i.e., App). Thus their responses were not derived from a real situation. However, the results
showed that the students are highly favorable toward using mobile devices for their learning. This study may be
extended to college faculty members to compare their perceptions to student’s perceptions. Our findings show that
emphasis on the three elements for college students’ perceptions could enhance their actual adoption of new
technologies which change the way they learn. Detailed discussion from this study will be presented at the
conference.
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Information Age Qualities of Principles, Teachers and Students in Turkish
Vocational High Schools: A Systemic Change View

Omer Delialioglu
Middle East Technical University, Ankara, Turkey

Abstract

This study is interested in information age qualities of principles, teachers and students in Turkish Vocational High
Schools. A readiness to systemic change survey was used as the measuring tool for the information age qualities.
The survey was implemented to 7 schools and there was a total participation of 29 teachers and 282 students. The
data obtained from the administration of the measuring instrument was analyzed by using both descriptive and
inferential statistics. Findings of the readiness survey indicated that teachers’ perceptions and relationship with the
principal mean scores are higher than students. When the data were analyzed using Analysis of Variance between
groups (ANOVA), the results indicate that there were significant differences in how the two stakeholder groups
perceives principals, teachers and students information-age quality measures.

Introduction

Turkey is a fast developing country in the edge of passing from the societal and educational needs of the
industrial age to the needs of information age. The more the society and jobs rely on information and information
processing, the needs of the Turkish educational system increases and changes rapidly. This is a serious situation
that needs to be taken into account since societies still valuing industrial age qualities expect that jobs need manual
labor. But the current information age jobs require knowledge work based on solid information age qualities and .
While during the industrial age, a comfortable middle-class life was possible without much education, whereas in
this age of global competition and digital technologies, considerably higher levels of education are needed to have a
comfortable life. As Turkey becomes more and more close to information age, the business, societal and educational
needs are getting more and more complex. The way we work, the way we learn, the way we play are becoming more
and more complex every day. Even the way we socialize by using the new tools of the Internet and web
technologies are becoming more complex. It is interesting that the means and solutions to handle this complexities
by using technology-based tools create further complex job areas. Spiro (2006) refers to these new technologies as
“Post-Gutenberg technologies” and points on the need for drastic changes in goals and means of education for the
development of a different style of thinking, through “prefigurative schemas” (schemas for the development of
schemas) so as to deal with this complexity.

Solutions provided in Turkish educational system to meet the needs in Industry in terms of workforce that
can deal with the complexity of the workplace knowledge needs to be carried out for all times. General approach is
to focus on the measurement, evaluation and placement issues. There have been changes in the way how students
are measured, evaluated and placed on to educational tracks starting from elementary school and going up to post-
graduate levels. Focusing on the examination is a narrow view to the problem of quality of education. The solution
for the growing low educational quality crisis is hard to solve with piecemeal change. Making changes in the
curriculum by increasing or decreasing class hours of some courses does not add to the solution but even creates
more dramatic problems such as placement of students and teachers to the educational programs. What we need to
recognize is that dramatic changes in educational needs require changes in the fundamental structure and
organization of schools. Schlechty points on the need to reconsider the “rules, roles, and relationships™ for the ways
we use “time, talent, and technology” in schools (Schlechty, 1990). A typical example for this is the way we use
time in our educational system. When the curriculum is developed or renewed we require all students to learn the
same amount of content in the same amount of time. On the other hand, we know that students do not learn at the
same pace.

Turkey, with a high population of young people needs to educate more and more students that can
potentially deal with the knowledge requirements of the information age. In the current system students have to go
through classes based on pre-determined time periods. The use of time has to be reconsidered and redesigned so it is
not a typical constant of students’ achievement anymore. A dramatic change as referred by Schlechty (1990) would
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to redesign schools without class periods and grade levels. This type of change would also affect teachers and
students qualities in learning and communication and the use of instructional technologies in the schools (Schlechty,
2002). As it is stated by Reigeluth (1999), the new structure would require fundamental shifts in structure and
qualities like from standardization to customization, from control to empowerment, from compliance to initiative,
and from uniformity to diversity.

Purpose of the Study

It is important to build new knowledge about how to start a successful systemic transformation process.
The information age qualities investigated of the principals, teachers and students as evaluated by teachers and
students will provide an initial measure of how ready Turkish vocational schools are to a dramatic systemic change.
The study has two purposes. The first is to descriptively present the current information age qualities of principles,
teacher, and students. The second purpose is to examine if there are statistically significant mean differences
between the students and teachers in perceived information age qualities.

The research questions that guide this study are listed below:

1. What are the perceived information age qualities of principals, students and teachers in Turkish vocational
schools?

2. Are there any differences in the perceived information-age qualities between the teachers and the students?
Sub Questions: Are there any differences in perceived:
2.1 Principals information-age qualities?
2.2. Teacher Information-Age qualities?
2.3. Relationships with the principal?
2.4. Student readiness for assuming responsibility for their own learning?

Methods

To answer the research a question, a survey research was conducted in 7 vocational schools. A total of 29
Teachers and 282 students in Turkey participated to the study.

Design of the Study
This study used a survey research design, along with inferential statistics to compare readiness levels of
students and teachers in vocational schools. There were one independent variable (IV) and 5 dependent variables

(DVs). The DVs are divided into two groups: Information-Age Qualities and Relationships. Table 1 summarizes the
characteristics of these variables.

Table 1- Identification of the Variables

TYPE OF VARIABLE NAME TYPE OF VALUE TYPE OF SCALE
v Stakeholder Group Discrete Nominal
(Teacher and
Students)
Information Age Qualities
DV Principal Qualities Continuous Interval
DV Teacher Qualities Continuous Interval
DV Student Readiness Continuous Interval
Relationships
DV Teachers and Students Continuous Interval
with Principal
DV Students with Continuous Interval
Teachers
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Survey Instruments

For this study, two different versions of one measure, the Readiness Survey, were used. These versions were
the (1) Readiness Survey for Teachers and the (2) Readiness Survey for Students. The surveys were adapted from an
earlier version that was developed by the systemic change research group in Indiana University to be used in Decatur
district Systemic change efforts guided by Richter and Reigeluth (2006). Table 2 shows the items that were included
in each survey. There were minor differences among the two versions of the survey, taking into account the
demographic differences between the groups. There were five dimensions in each version of the survey. The
response scale for the items in each dimension was a 5-point likert scale. The dimensions were:

Principal’s Information-Age Qualities

Teacher Information-Age Qualities

Relationship with the Principle

Relationship with the Teachers

Student Readiness for Assuming Responsibility for their Own Learning

Table 2- Items Included in Different Versions of the Readiness Survey

Teachers Students
Principal’s Qualities
Style of leadership v v
Mindset about education v v
Willingness to try new ideas v v
Ability to inspire people through adversity v v
Teachers’ Qualities
Mindset about education v v
Experience with learner-centered instruction v
Willingness to try new ideas v v
Desire for innovation v v
Relationships with Principal
Trust v v
Respect v v
Cooperation v v
Collaboration v v
Relationships with the Teachers
Trust v
Respect v
Cooperation v
Collaboration v
Student Readiness
Readiness of your students to assume more responsibility for their own v v
learning

Reliability: Reliability of the survey instrument is based on the internal consistency of the items. The internal
reliability coefficient was obtained for each readiness dimension and for the overall survey by using the Cronbach
alpha coefficient. Readiness Survey for Teachers and the Readiness Survey for Students have a high level of
reliability (0.83 and 0.82 respectively).

Validity: In research studies where data are collected via surveys, validity is a big concern. In this study, the data
collection instrument went through a detailed development phase. For validity concerns, the readiness surveys were
adapted from an earlier version that was developed by the systemic change research group in Indiana University in
Decatur Systemic change efforts of Richter and Reigeluth (2006).
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Participants and Context

The participants of the study consisted of 29 teachers and 282 students responding to the surveys. It is
important to point that the study had the normal limitations of a survey research in that only present results for
teachers and students who chose to participate in the survey could be included. The surveys were administered
during 2008-2009 school year to 7 vocational schools through the Internet. Teacher from technical branches of the 4
different vocational school types were requested to fill the surveys. The school types that were included in the study
are explained below;

1. Vocational High Schools: Intends to provide the labor force in the Industry. The primary aim is not to
prepare students for higher education but to join the intermediary work force. These students are offered
limited number of science and math courses.

2. Anatolian Vocational High Schools: Intends the same as the vocational schools but the student
chooses his/her branch at the beginning in the entry exam made for these types of schools. The students
attend a 1 year prep-school to learn a foreign language (majority English, a few German and French
offerings are available) before starting their 9th grade. These schools offer limited number of science and
math courses.

3. Technical High Schools: Intends to provide pre-skilled students to higher education programs or as the
intermediary work force to the industry. Students take the science and math course trough out their four
year of school grades to have a chance in the University entry exam. At the same time the student take
vocation oriented courses. The vocational courses are the same as the vocational schools students take.

4.  Anatolian Technical High Schools: Is the same as the Technical schools except that the students are
accepted trough the Anatolian High schools entry exam and know their department right from the
beginning. The students have to attend the prep-school for one school year to learn English before passing
to the 9th grade.

Teachers were contacted trough phone calls and e-mails and encouraged to participate in the study. Those
who agreed to participate were requested to ask their students for participating to the study and were provided by
survey web-site address. The survey taking date of the students was scheduled for date and time. Teachers were
reminded to take their student to computer labs on the date of student survey dates.

Data Analysis Procedures

In order to answer the research questions of the study, two data analysis phases were conducted. The first
phase was descriptive statistics, including means, and standard deviations. In this phase, the first research question
was addressed.

The second phase used inferential statistics and addressed the second research questions and sub-questions.
ANOVA was used to test for statistically significant differences in readiness levels between teachers and students.

Results

The results are provided separately for each research question of the study. In the first part, results on the
descriptive research question are presented. Second, results on ANOVA are presented. These results present the
differences in the information-age dimensions between teacher and student perceptions.

Descriptive Results

The mean scores for information-age qualities of principals, teachers and students are presented in Table 3.
The response scale for the items in each dimension was a 5-point likert scale. Teachers and students evaluated the
information age qualities of themselves and of others. While all of the teachers corresponded to all items in the
survey, some students did prefer to not respond to some items. The mean score that is higher in comparison is
underlined.
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Table 3- Means of Perceived Information Age Qualities of Principals, Teachers and Students

Teachers Students

N1 Mean 1 Std. Dev. 1 N2 Mean 2 Std. Dev. 2
Principal’s Qualities 29 3.72 0.59 263 3.48 0.97
Style of leadership 29 3.62 1.02 270 3.44 1.18
Mindset about education 29 3.62 0.94 275 3.68 1.16
Willingness to try new ideas 29 4.45 0.69 279 3.48 1.22
Ability to inspire people through 29 3.21 0.82 275 3.32 1.25
adversity
Teachers’ Qualities 29 3.99 0.58 269 3.58 0.95
Mindset about education 29 4.00 0.60 279 3.78 1.11
Experience with learner- 29 3.76 0.87
centered instruction
Willingness to try new ideas 29 4.24 0.64 278 3.49 1.15
Desire for innovation 29 4.21 0.68 272 3.47 1.17
Relationships with Principal 29 3.92 0.82 276 3.49 1.20
Trust 29 3.90 0.98 281 333 1.46
Respect 29 3.72 0.10 281 3.89 1.34
Cooperation 29 4.34 0.86 280 3.68 1.43
Collaboration 29 3.69 1.10 279 3.07 1.44
Relationships with the 282 3.94 1.02
Teachers
Trust 279 3.91 1.25
Respect 279 4.13 1.12
Cooperation 282 4.00 1.13
Collaboration 244 3.67 1.26
Student Readiness 29 2.34 0.94 274 4.04 1.01

Readiness of students to assume
more responsibility for their own

learning
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Differences in the Perceived Information-age Qualities between Teachers and Students

The scores for the readiness dimensions common in both surveys, that is, the teachers and student versions, were
compared and the results are presented below. ANOVA was run to understand if there were significant differences

in the following dimensions between teacher and student perceptions:

1. Principals’ information-Age qualities
Teacher s’ Information-Age qualities

2.
3. Relationships with the principal
4.

Student readiness for assuming responsibility for their own learning

The results of the ANOVA on principles information-age qualities are presented in Table 4.

Table 4- ANOVA Results for perceived principal qualities

F Sig.

Principal’s Information-age ~ Between Groups 1 1.765 0.185
Qualities Within Groups 290

Total 201
Principal’s Leadership Style  Between Groups 1 0.624 0.430

Within Groups 297

Total 298
Principal’s Mindset about Between Groups 1 0.070 0.791
Education Within Groups 302

Total 303
Principal’s Willingness to try Between Groups 1 17.730 0.000*
New Ideas Within Groups 306

Total 307
Principal’s Ability to inspire ~ Between Groups 1 0.240 0.624
People through Adversity Within Groups 302

Total 303

* p<0.05

As shown in Table 4, there is no significant difference in overall, but significant differences existed in only
one of the measures between teachers and students perceptions on principals’ information-age qualities. Teachers
perceptions on “Principal’s Willingness to try New Ideas” was significantly higher, whereas Leadership style,
Mindset about Education, and Ability to inspire People through Adversity did not show any significant differences
between the two stakeholder groups. The results of the ANOVA on teachers’ information-age qualities are

presented in Table 5.

Table 5- ANOVA Results for teachers’ information-age qualities

F Sig.
Teachers’ Information-age Between Groups 1 5.094 0.025*
Qualities Within Groups 296
Total 297
Mindset about education Between Groups 1 1.053 0.306
Within Groups 306
Total 307
Willingness to try new ideas Between Groups 1 12.143 0.001*
Within Groups 305
Total 306
Desire for innovation Between Groups 1 10.879 0.001%*
Within Groups 299
Total 300

* p<0.05

55



As shown in Table 5, another significant finding of the study was the difference between perceived
information-age qualities of the teachers’. Teachers perceived their information-age qualities significantly higher
than how students perceived them. All measures about teacher information- age qualities included in the survey,
except mindset about education, was perceived by the teachers significantly different than students. The results of
the ANOVA on relationship with the principal are presented in Table 6.

Table 6- ANOVA Results for relationship with the principal

df F Sig.
Relationship with the Principal Between Groups 1 3.439 0.065%*
Within Groups 303
Total 304
Trust in Principal Between Groups 1 4.104 0.044*
Within Groups 308
Total 309
Respect for Principal Between Groups 1 0.418 0.519
Within Groups 308
Total 309
Cooperation w/ Principal Between Groups 1 6.114 0.014%*
Within Groups 307
Total 308
Collaboration w/ principal Between Groups 1 4.993 0.026%*
Within Groups 306
Total 307

* p<0.05
As shown in Table 6, another significant finding of the study was the difference in relationship with
principal between teachers and students. According to the results, all measures of relationship except “Respect for

Principal” were significantly different between the groups.

The results of the ANOVA on relationship with students’ readiness for assuming responsibility for their
own learning are presented in Table 7.

Table 7- ANOVA Results for students’ readiness for assuming responsibility for their own learning

df F Sig.
Between Groups 1 75.439 0.000*
Within Groups 301
Total 302

* p<0.05

As shown in Table 6, ANOVA result points on significant difference on teachers and students perception on
readiness of students assuming responsibility for their own learning. Although students perceive themselves ready to
take responsibility teachers don’t see them as individuals responsible for their own learning.

Conclusion

Some of the conclusions that can be drawn from the study’s findings are as follows. According to the
analysis on students’ readiness for taking responsibility of their own learning, teachers do not view students as ready
for the change. This might be related to the view about the child. Teachers might have a tendency to view students
closer to the industrial-age view. There is a possibility that students are perceived as passive learners and as
everything the school has turned them into: passive, unmotivated, lacking skills for self-directed learning. This of
course, is a speculation for now and needs further empirical studies to talk with more certainty.
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Students’ relationship with the principal comes up to be weaker than teachers with the principal. This could
be due to the organizational hierarchy. Simply stated, teachers interact with principals. and students interact with
teachers. There seems to be no direct relationship between students and principal. These scores being low might
also be from students viewing principals as the authority in charge of punishment. The industrial-age notion of
sending students to principal for punishment might put the principal into a role that makes them naturally less
friendly with the student.
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Speak Friend and Enter: Using Asynchronous Voice Conferencing to Design
Community for Online Learning

James F. Doran, Jr.

Abstract

Asynchronous voice conferencing (AVC) is a new technology that delivers human voice to the online
classroom and satisfies distance learners’ need for the convenience of asynchronous activity. This phenomenological
study investigated the social impact of AVC technology in an online learning environment that emphasized
collaborative learning methods on the development of learning community, identity and presence. A month-long
simulated class was offered to online learners using AVC to complete collaborative learning tasks. This paper will
describe how using AVC impacted the development of a sense of community.

Introduction

In the past decade there has been a growing acceptance of online courses in American colleges and
universities. Almost two-thirds of all schools offering face-to-face courses now also offer online courses (Allen &
Seaman, 2005, November). Online courses now show wide adoption, penetrating the core curricula of American
higher education in all types of courses, programs, and disciplines and at all levels (Allen & Seaman, 2008).
Currently, one in four American college students are taking at least one online course (Allen & Seaman, 2010).
Ninety percent of these online programs use asynchronous Internet (Waits & Lewis, 2004) which primarily uses
electronic text for communication among classroom participants. Yet it remains a peculiar irony that although we
have mastered global voice communication for over 100 years, the Internet has until recently been silent, dominated
by text-based and graphics-based systems for interpersonal and social communication such as email, chat rooms,
instant messaging, and social networking (Walther & Parks, 2002; Williams, Caplan, & Xiong, 2007).

As a communication medium, electronic text creates problems for instructional designers and educators who
wish to build a sense of community and engage in collaborative learning. Electronic text creates a virtual classroom
where the instructor and learners cannot see or hear the other people with whom they communicate (Palloff & Pratt,
1999). Words on a computer screen can easily mask the true identity of participants (Turkle, 1995; Williams et al.,
2007) and this anonymity can create a disembodied experience for learners (Coghlan, 2003). Without the benefits of
paralinguistic cues such as gesture, emphasis, and intonation, silent electronic text can be difficult to express
emotion and nuance without risking a higher level of misunderstanding in online discussions than in face-to-face or
voice communications (Ice, Curtis, Phillips, & Wells, 2007; Kruger, Epley, Parker, & Ng, 2005). For the blind or
sight impaired, the lack of an audio interface offers obvious disadvantages for accessibility (Edwards, 1989;
Ratanasit & Moore, 2005; Schwartz, 2004). Text by itself is problematic for content areas that require developing
and assessing specific oral and audio competencies such as learning to speak and listen to a target language
(Mclntosh, Braul, & Chao, 2003).

In contrast to electronic text, the human voice has been demonstrated to be a communication medium rich
with emotion, intention, social relationship and personal identity (Kruger et al., 2005; Nass & Brave, 2005). Voice
has been used for human communication and instruction in our evolutionary history much longer than the relatively
recent inventions of writing, print and electronic text (Ong, 1982/2002). Introducing the human voice into the
online classroom can personalize the sense of disembodiment that sometimes comes with a text-based asynchronous
online classroom (Coghlan, 2003). Voice has been shown to be more effective than text in fostering trust and
cooperation (Jensen, Farnham, Drucker, & Kollock, 2000), in creating durable relationships (Morris, Nadler,
Kurtzberg, & Thompson, 2002; Neuwirth, Chandhok, Charney, Wojahn, & Kim, 1994) and in communicating
expressive meaning and nuance which is especially relevant in equivocal situations such as giving collaborative
feedback (Chalfonte, Fish, & Kraut, 1991; Ice et al., 2007; Kraut, Galegher, Fish, & Chalfonte, 1992; Neuwirth et
al., 1994). Listening to the authentic voices of classroom participants should restore some of the missing cues from
text-based communication, giving a more robust personal identity to the participants, and thus strengthening the
development of a sense of community within the virtual classroom and reducing the sense of loneliness and
isolation. A number of technological developments such as streaming audio and video for compression (Wilkinson,
2004) and the wide deployment of high speed broadband Internet access (Horrigan, 2009) have now made restoring
voice to the silent world of online learning an option for course designers and educators to consider.
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Adding synchronous voice technology to online communication has been shown to have generally positive
social effects (Card, Polin, Parra, Rhoads, & Sartori, 2006; Lightner, 2007; McCurdy & Schroeder, 2006; Rourke &
Anderson, 2002; Williams et al., 2007). However, for distance learners it has the serious drawback of requiring the
participants to meet at the same time. For many working adults in distance learning, the work day schedule and
family responsibilities limit the time available for synchronous online learning, a restriction exacerbated by the fact
that many distance learners are dispersed across multiple time zones (Lightner, 2007; Nibourg, 2005; Rourke &
Anderson, 2002). Many of these learners were originally attracted to online learning by the prospect of “anytime,
anywhere” education (Khan, 2001). A learner-centered approach to education must respect these essential needs for
time flexibility that originally brought these learners to asynchronous education programs.

Two asynchronous voice technologies can meet the need for time flexibility: podcasting and asynchronous
voice conferencing. Podcasting allows digital audio or multimedia files to be posted and distributed to online
subscribers who can play the files either on their computers or hand-held digital devices, such as iPods. However, it
is essentially a one-to-many media distribution channel. It does not create an interactive environment that allows
many-to-many communication as does electronic text applications. The receivers of the multimedia file can take
only the passive mode of listening, with no easy way to respond and interact with the sender inside the same
technology. Podcasting supports an objectivist epistemology and pedagogy that views learning as primarily a
transmission of knowledge. At the same time, it creates a serious limitation for those who see learning in the
constructivist and social perspective as a creative development of interactions between teacher and students in both
directions, and among the students themselves.

Asynchronous voice conferencing (AVC), on the other hand, is a new technology that delivers human voice to
online classroom participants and satisfies distance learners’ need for time-shifting while supporting a collaborative
learning strategy by creating a many-to-many environment that mirrors text-based course management systems
(Charle Poza, 2005; Kim, 2005; Marriott & Hiscock, 2002). It also allows vocal cues to establish personal identity in
learning environments (Kim, 2005; Marriott & Hiscock, 2002; Woods & Keeler, 2001) to encourage the social
bonds that support a sense of learning community, engagement, and allows the expressive power of voice to
communicate affective meaning where text alone often fails (Ice et al., 2007).

Keith Ross (2003), a research engineer and college instructor, developed AVC technology in the late 1990s
by combining streaming audio technology to the web interface of threaded text messages. Ross (2003) created the
basics of asynchronous voice conferencing into a commercial product which he named “Wimba”. As in existing
text-based message boards, messages have text titles with identifying information and are threaded in an outline
format to indicate topic arrangement. Instead of a text message, however, each message plays the voice recording
made by a user. From the user’s perspective, Wimba allows the time-shifting capability of established text-based
course management systems where online learners can record vocal messages and listen to vocal messages sent to
course participants at times convenient to them (Annis, Hensel, Lundstrom, & Jones, 2003). Since Ross’ start-up in
1999, Wimba has been bought by the educational software maker Blackboard who has developed it to be compatible
with WebCT, Blackboard, and some open-source systems. More recently, it has expanded Wimba to offer both
synchronous and asynchronous voice technology for online education.

Since the creation of Wimba, two other AVC products have appeared as beta products: YackPack and
Vaestro. B. J. Fogg, at Stanford University, created YackPack with the goals of fostering vocal group
communication that will build relationships and communication (Fogg, n.d.). Vaestro was founded in 2006 by Matt
Ready as a beta voice community website open to users from around the world (Vaestro, 2006). Both YackPack and
Vaestro allow users to store recorded voice messages intended for a pre-selected group of people such as a course
room, and to listen to vocal messages left by other participants.

AVC creates a many-to-many communication environment which allows group vocal discussion and
communication that is essential to a collaborative learning environment. Online learners were able to conduct a
debate (McIntosh et al., 2003) offering multiple perspectives on assigned topics (Charle Poza, 2005), and post and
respond to vocal messages left by other learners (Marriott & Hiscock, 2002). Some learners reported that the AVC
environment fostered more tolerance for differing opinions than face-to-face debates (Mclntosh et al., 2003).

It is not known how the introduction of AVC impacts the development of online learning community. The
study of community and the interactions on which it depends have become a central framework in education
research (Arbaugh, 2004; Duffy & Kirkley, 2004; Gunawardena, 2004). Developing a sense of community has
become an important characteristic of learning effectiveness (Arbaugh, 2002; Barab & Dufty, 2000; Brower, 2003;
Palloff & Pratt, 1999; Rovai, 2001, 2002b) and quality (Garrison & Kanuka, 2004; Rovai, Wighting, & Liu, 2005;
Song, Singleton, Hill, & Koh, 2004; Thompson & MacDonald, 2005). Research shows that a sense of community
can be developed in online learning courses with correct design and skillful facilitators (Brown, 2001; Rovai, 2002a;
Rovai & Ponton, 2005; Thompson & MacDonald, 2005; Vonderwell, 2003) which is sometimes equal to those of
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traditional face-to-face courses (Rovai, 2002b, 2002¢). However, text-based computer-mediated communication
(CMC) with its limited social cues (Cutler, 1995; Walther & Burgoon, 1992) makes it more difficult especially for
novice online learners to interact with fellow learners and to build trusting online relationships in the limited time
available within a course (Wilson, Ludwig-Hardman, Thornam, & Dunlap, 2004) . Although there are many
potential factors driving community levels (Rovai, 2002a, 2002c), the medium of text-based computer-mediated
communication affects directly or indirectly many of these factors.

A few studies address the question of how asynchronous voice discussions might impact forming a sense of
online classroom community. In blended classes, during the asynchronous online voice discussions and debates
section, McIntosh, Braul & Chao (2003) observed that the learners showed great enthusiasm for the learning
exercises, and a preference to interact with learners with whom they had already established a connection in the
face-to-face class meetings. In completely online courses with distance learners, there are two studies of
asynchronous voice with contradictory results. Ice and his colleagues (2007) found that hearing the voice of the
instructor giving feedback increased feelings of involvement and learning community interactions for online
learners. On the other hand, Woods and Keeler (2001) found that hearing the voice of the instructor giving general
encouragement in various amounts made no difference in the sense of online community or satisfaction with the
overall learning experience, but it did suppress the required online textual discussions. Both of these studies used the
imbedded technology approach where voice files made by the instructor were attached to email or text postings, and
voice was given only to the instructor thus creating a primitive podcast.

For educators and instructional designers who value social learning methods, AVC with its many-to-many
environment satisfies distance learners’ need for time-shifting while supporting a collaborative learning strategy and
a discussion format (Charle Poza, 2005; Kim, 2005; Marriott & Hiscock, 2002). It allows vocal cues to establish
personal trait identity in learning environments (Kim, 2005; Marriott & Hiscock, 2002; Woods & Keeler, 2001) and
to encourage the social bonds that support a sense of learning community. It allows the expressive power of voice to
communicate affective meaning where text alone often fails, especially in situations of collaborative feedback (Ice et
al., 2007). Much is still to be learned about the factors that make AVC effective for online learning and how it can
support the development of online community for learners.

Purpose

The purpose of this study was to investigate the social impact of asynchronous voice conferencing (AVC)
technology in an online learning environment that emphasizes collaborative learning methods on the development of
learning community, identity and presence. This paper is limited to reporting on the development of a sense of
learning community.

Method
Overview of Research Design

This study proceeded in two stages. The first stage consisted of offering a month long simulated class to a
small group of online learners using AVC technology in the form of Vaestro. The second stage began at the end of
the simulated class, when the participants were interviewed to understand how they experienced using Vaestro for
an online classroom and how they perceived their vocal interactions with their fellow learners. This study used the
theoretical framework of phenomenology to elucidate the experiences of the participants.

Sampling Design

A criterion sampling technique was used to identify a purposeful sample (Miles & Huberman, 1984; Patton,
2002) of XYZ University learners currently enrolled in the Instructional Design for Online Learning section of the
School of Education. Ideally, a phenomenological study can seek out volunteers from those who already
experienced the phenomenon under study. However, text-based communication is still the prevailing norm in online
education (Card et al., 2006), so there was little chance of finding a large pool of experienced AVC learners. To
overcome this limitation, a month-long simulated class was conducted using Vaestro as the AVC technology for
XYZ University volunteers. These volunteers fit the criteria of being 18 years or older, had access to a working
computer with a working sound card, stated that they were comfortable speaking conversational English, and agreed
to learn how to use AVC technology for communicating within this virtual classroom. Participation in the study was
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on a voluntary basis without any course credit and a token gift of $25 was offered to each participant at the end of
the study in appreciation of the time and effort made.

Participants

Initial contacts were made by an individual recruitment email message sent by the researcher to 524
learners enrolled in the Master and Doctorate programs in Instructional Design for Online Learning department at
XYZ University. At the start of the online voice class, the sample contained 45 participants. In order to facilitate
online discussions with smaller groups, the participants were randomly assigned into two sections of 22 and 23
learners. A technical orientation and training was offered before the course began as recommended by previous
studies (Charle Poza, 2005; Kim, 2005; MclIntosh et al., 2003; Nibourg, 2005). Due to time pressures from other
commitments, loss of employment, health issues, difficulties managing Vaestro, and sometimes for unknown
reasons, 27 participants withdrew from the study, leaving 18 final participants for the interviews.

The age of the 18 participants ranged from 29 to 63 with an average age of 49 years old. Females
predominated in this sample as they did in the original list of 524 learners contacted by email. From section one
there were 8 participants (2 males, 6 females) and from section two there were 10 participants (2 males, 8 females).
The participants came from five different time zones. All of the online voice discussions were conducted in English
and there was a broad range of various regional voice accents spoken by the participants. Three participants were in
the Masters program and 15 participants were in the PhD program. All participants reported on the background
questionnaire that they had completed four or more online courses in the past and none had prior experience using
AVC technology. Participation in the month-long online voice class varied among the participants. Two participants
dropped out after the second week, four participants did three of the four weeks, and twelve participants completed
the assignments in all four weeks.

Procedures

The simulated online course lasted one month and used collaborative learning techniques to encourage
online discussion (Palloff & Pratt, 1999). All course interactions were vocal using Vaestro. The initial task was for
all the participants to introduce themselves to each other and to reply to at least two other participants. The
subsequent assigned discussions involved a case study, a formal debate, a poetry recitation and the presentation of
an “elevator speech.” The discussion was moderated by the researcher. Each week participants had one vocal
assignment and were required to make two vocal postings offering peer feedback on their fellow learners’ postings.

Data Collection and Analysis

Data was gathered from three sources. First, background information about the participants was gathered
from a short questionnaire completed by each participant at the start of the study. Secondly, the researcher collected
impressions and observations from a one-month simulated online class using AVC. Lastly, after the completion of
this online class, the researcher using a flexible question guide conducted two interviews over the telephone or
Skype. Eighteen participants were then interviewed using a modified Seidman semi-structured process (Seidman,
2006). Approximately one half of the interviews was transcribed by the researcher, and the other half was
transcribed by a professional service, resulting in approximately 600 pages of typed transcript. All transcripts were
mailed to the participants for their review to confirm the accuracy of the data. Their edits or additions were
incorporated into the final collection of transcripts for analysis.

This study used the four stages and procedures outlined by Moustakas (1994): epoche, phenomenological
reduction, imaginative variation, and synthesis to analyze the collected data. The epoche, sometimes called
bracketing, entailed a conscious effort by the researcher to set aside his experiences of asynchronous voice and to
listen carefully to how participants expressed themselves, including their vocal emphasis on different aspects of their
experience. This effort was maintained throughout the analysis of the data. Next, the reduction stage consisted of
“horizontalizing” all statements (Moustakas, 1994, p. 90), giving them equal value. At this stage the relative
importance of various statements kept shifting. It was necessary to re-read the 600-page transcript at least three
times before patterns began to emerge. The imaginative variation stage consisted of an iterative process of creating
categories that were winnowed, combined into larger categories or broken down into smaller categories. The
researcher used tables in Microsoft Office™ and Inspiration ™ software to help in the analysis process, starting with
607 categories and 17 tables. The final synthesis consisted of weaving the categories into eight major themes in
order to answer the research questions.
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Results

An analysis of the data revealed eight major themes emerging from the interviews with the participants:
recording, listening, interaction patterns, identity, group and community, presence, technical issues, and acceptance.
This paper focuses on the fifth theme “group and community” and to a lesser extent the third theme “interaction
patterns” to answer the question of how AVC affected the development of a learning community.

Did a Sense of Community Develop?

When asked if a sense of learning community developed, it became gradually clear that the participants had
very different meanings of learning community that fell into three categories: relational, behavioral and structural.
The most common response (Participants 2, 7, 8, 9, 10, 11, and 13) was that the four weeks of the AVC class was
not enough time to develop connections with other learners they had never before met. These participants conceived
of a learning community in a relational sense, that is, to be a collection of many interpersonal relationships with
individual learners, not simply the structure of a class. Participants assumed that, if the voice class were to run for
ten weeks comparable to the length of a XYZ University course, similar levels of community could develop.

Well, in the [XYZ University] classes that are 10 weeks, sometimes I don't really start feeling connected

until about [week] 7 or 8, just because of the pressure to post by mid-week and this discussion closes by

Sunday, and then we are going to lock the thread afterwards.... (Participant 8)

Well, again, because it's shorter, it was similar .... If you had a course that was longer that used voice, 1
think that you would develop relationships in the same way.... they would take time; for me four weeks was
not enough time to have the time to get invested or even want to because of distractions. (Participant 7)

On the other hand, a few participants thought that a sense of a learning community did develop in our AVC
class. Participant 18 thought we had built a learning community which allowed her to expand on her relationships
that existed prior to the start of the study. She also recognized that hearing the voices of previously unknown
learners could prompt an interaction. Two other participants (15 and 17) also thought that a learning community had
developed. They both used the term, however, in the second category of a structural definition. An online classroom,
even our simulated course, was a learning community by definition of being a classroom.

In the third category of behavioral definition, posting learning assignments and replying to other learners
itself was the community-in-action. Therefore, when individual learners made more posts and more learners
frequently made posts that greater communication activity indicated stronger community. When the number and
frequency of posts faltered or fell off, the learning community was perceived as waning. In this definition of
community, it did not matter if the posts were text or voice; it was the level of posting activity that expressed either a
strong or weak community. From this perspective, Participants 3 and 8 noted that the level of posting in the AVC
course was often only the minimum required, perhaps due to the fact that it was a simulated course without any
impact on grades and graduation.

In summation, to answer the question of whether a sense of learning community had developed, most
participants used a relational definition of learning community and felt that the four weeks of the online AVC class
was not sufficient time to develop a sense of learning community. However, they assumed that, given more time, a
sense of community could develop similar to the levels felt during a regular XYZ University online course with
mainly text-based communication.

What Was the Impact of Using AVC in Building Learning Community?

Most participants found that using AVC made either a small difference or no difference at all in the
development of online learning community, although for different reasons. Participants 1, 7, 9, 14, 17 did not see
much difference between asynchronous text and asynchronous voice. Participants 2 and 4 thought AVC might make
a small but not critical difference. Participants 2 and 12 found that all online media made human interactions and
community building a very difficult task. Several participants thought that AVC made little impact on building
learning community because other factors were more important such as time spent on the course (Participant 10), or
the volume of posts (Participant 3). Participant 4 considered leadership to be more important that the question of
voice or text:
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It [voice] does make a difference, but it's not going to make or break the community one way or the other.
For example, if it was a voice course room, and you didn't have a strong leader or a good community
atmosphere, it wouldn't matter if it was voice. People would still just do whatever was mandatory or what
they thought was necessary to pass the class. If you had text, it could be the same thing. You need that good
leader and that collegiate atmosphere of academic trust, so that you can have discourse and you can have an
actual community. Whether its text or voice, you need the community experience, you need a leader who is
willing to say, "This is what is; this is how we can interact." And you have to have participants who are
willing to voice opinions, positive and negative. If you don't have those from the learners and the instructor,
you can't have a community, regardless of what medium you are using. (Participant 4)

On the other hand, three participants (5, 13, and 18) found that talking and hearing others in the AVC
environment had a positive influence on creating a learning community. Participant 13 thought that the added
clarity that comes with voice in terms of inflections and emotions should help avoid misunderstandings, especially
in the area of critical feedback given by peers, and that should contribute to the development of a learning
community:

One way I think that [AVC] can help, with respect to a learning community in general, is many of them are

based on the notion of a peer review. And a lot of people struggle with giving people feedback, particularly

negative feedback.... Sometimes people will give negative feedback, and based upon how they write, you'll
think they're mad at you, like they think you've insulted their intelligence or something like that. While, if
you had the opportunity to talk to them, say over a cup of coffee or something, you'd find out, "Oh, no, they
don't really feel that strongly about it. They're just trying to help, too." So, again, the fact that there's more
of...meta information that is carried in non-verbals, whether it's the tone of your language and things like

that ...just enhances the communication. (Participant 13)

What Is An Academic Relationship?

Participants considered relationships with classmates to be more “academic” than personal, more like
professional relationships with work colleagues than personal friendships. Participant 1 described an academic
relationship as one "where we only communicate for means of completing the assignments". Participant 11
described an academic relationship as being similar to a professional relationship with more formal vocabulary. The
emotion that she could hear in voice postings made it somewhat more personal than usual for academic discussions.
An academic relationship between fellow learners usually is limited by the duration of the course that brings learners
together. Often the end of a course is the end of relationships, so there is no expectation of future interactions that
might strengthen developing bonds. This creates what participant 2 called the “goldfish effect”.

You know how they say a goldfish memory only lasts for as long as it takes them to swim around the

bowl?... That's how I feel sometimes about the social presence of my fellow learners. I'm a goldfish. Every

time I see them again, I can't remember anything about them, except their name. (Participant 2)
Participants 7, 14, and others expressed the same difficulty of remembering the names from the voice class during
the interviews about two months after the end of the online voice class. It was noticeable that participants who had
met other learners in person at colloquia from previous experiences had no trouble remembering their names during
the interviews.

Private/Public Channel

Several participants noted how they often develop a more personal relationship with other learners by using a more
private channel such as personal email, outside the public online class room environment. When asked if the voice
environment made any difference for getting to know fellow learners, Participant 15 said:
Well, that's difficult to answer only because we didn't have the opportunity to engage in dialogue outside of
this particular study. And so, generally again, in classes or a colloquium you meet the individual actually
during classes, when you have discussions online just at the very beginning and then you may decide to
exchange telephone numbers or email addresses and quite possibly meet. So we weren't given an avenue, at
least I wasn't, that would extend the relationship. (Participant 15)
Exchanging email addresses would open a private channel between learners and create the opportunity for a more
personal connection to develop.

“We Are All In The Same Boat" Metaphor
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Three participants (3, 11 and 17) during the course of the interviews used the metaphor “we are all in the
same boat” to describe their connection with fellow participants. It is useful to explore this metaphor because it
opens another perspective on how participants saw the group outside the framework of learning community. A
group of boat passengers would not normally be called a community. A boat ride often entails people from different
circumstances coming together for a short period of time to travel to a common destination. During the limited time
together, fellow passengers share the same circumstances and may be forced to work together or at least to cooperate
for common survival. In the same way fellow learners during the limited time of an academic course are brought
together for a common goal, and perhaps some common interests, but for a limited period of time, and not
necessarily because they share personal bonds with each other. Boat passengers do not need to become best friends;
they only need to maintain a reasonable level of harmony to work together. The common situation creates some
common needs and a sense of equality, but these feelings are tempered by the knowledge that at the end of the boat
trip, all the passengers are free to go their separate ways perhaps never to see each other again. The group
connections then are not necessarily very deep or personal, but require a certain level of mutual accommodations to
facilitate attaining the common learning goals.

Stealth Cohorts

For the existing relationships that participants brought with them into the AVC class, stronger relationships
were created or cemented by meeting other learners in person at the required colloquia held throughout the country.
Many participants talked about the importance of the colloquia organized by XYZ University for making friends and
meeting fellow learners who may have only been names until that point. In the course of the interviews it emerged
that three of the participants (6, 12, and 14) had each separately met a number of fellow learners at various
colloquia, and their discussions had developed into a small group that in effect became a "stealth cohort" of fellow
learners and friends. The learners in these cohorts continued to communicate through synchronous audio-visual and
voice communication (Skype, cell phones), to plan courses together in order to work as a team when a course
required a group project, although no fellow members of these stealth cohorts happened to be participants in this
study.

Interaction as Homework

To a lesser extent, the theme of interaction patterns also shed some light on the meaning that participants
gave to community and how it develops. Participants 8 and 12 thought that the requirement of making certain
feedback postings to other learners was an inadequate approach for creating true human interaction, and that adding
or replacing voice did not address this central weakness. Participant 12 offered a cogent analysis of how required
peer feedback was a limited strategy for developing a true sense of learning community.

... once everybody gets into answering the discussion questions and taking care of their homework and

doing everything else, they don't really pay attention to other people in the classroom, and they don't read

everybody else: they go "OK, I got to reply to two students; whom am I going to pick today? Boom. Boom.

Those two. They might not even read all the discussions or they may not listen to all the discussions and I

think that hurts that community, because then it becomes---it almost becomes homework to interact. Well

it is homework either online, either version, with the Vaestro or with the typical typing everything in; it's
homework and it's not interaction. And I think that interaction is the one thing we haven't been able to

capture and build a community with, with any courses online. (Participant 12)

Posting Strategy and Patterns

As experienced online learners, the participants had already devised different preferred strategies for when
they would post their initial task response and when they would post feedback and respond to peer feedback. They
reported employing these same strategies when they used AVC in the online voice class. The participants who
posted early in the week on a consistent basis began to notice each other and form a sub-group:

I always try to post early so I had a better relationship with those people that post early because we were

there and we were talking and by the time it got to the end of the week I would listen to the rest of the

posts, but I wouldn't necessarily talk to them because I already did my [feedback] posts.... (Participant 10)
Those posting patterns could also become a variable to explain how relationships develop in the online AVC class.
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To summarize, after four weeks using AVC, participants believed that the sense of learning community was
developing at the same slow speed they had experienced using asynchronous text, if learning community means the
development of personal relationships. If the AVC course proceeded to a normal ten-week course or longer, the
participants expected a sense of community commensurate with a text-based course would develop. The substitution
of AVC with its additional social cues over asynchronous text did not significantly eliminate the extra challenges the
participants found in electronic asynchronous text when trying to develop a sense of community.

Discussion

The question of how AVC affected the development of learning community was complicated by the
participants’ three different meanings assigned to it: structural, behavioral, and relational. In the first category of
relational definitions, learning community implied the development of interpersonal relationships with other learners
strong enough to survive the end of the course. It is this relational definition of learning community that is
commonly used in the research literature. For example, Rovai explicitly uses that sense in his definition of
“classroom community” (Rovai, 2002b) and “school community” (Rovai, Wighting, & Lucking, 2004). In that
relational sense, participants said that four weeks of using AVC are not long enough to develop personal
relationships with other learners they had just met, and that a sense of community for most participants was
developing at the same slow speed as asynchronous text. Although Rourke and Anderson (2002) observed that
asynchronous voice was slower than synchronous voice in developing a sense of community, the greater personal
trait identity in voice (Nass & Brave, 2005) made it reasonable to expect at the beginning of this study that
asynchronous voice would nonetheless be faster than asynchronous text in developing a sense of community. This
however was not found, at least after four weeks. However, participants in this study reported that if the simulated
AVC course proceeded to a normal ten-week course or longer, they expected a sense of community commensurate
with a text-based course would develop.

In the second category of behavioral definition, posting learning assignments and replying to other learners
itself was the social activity that defined the community in action. Therefore, when individual learners made more
posts and more learners frequently made posts that greater communication activity indicated stronger community.
When the number and frequency of posts faltered or fell off, the learning community was perceived as waning. In
this definition of community, it did not matter if the posts were text or voice; it was the level of posting activity that
expressed either a strong or weak community. Thus, the question of how AVC impacts learning community
becomes much more difficult to ask.

In the third category of structural definition, if a group was called a learning community by an educational
authority or organization, then it became a de-facto learning community. In this sense three participants considered
the AVC course to be a learning community because it was a learning community by definition. When using this
meaning of learning community it does not really make sense to talk about “levels of community”, since a group
either is or is not a learning community. The question of how AVC impacts learning community breaks down. This
structural perspective is closer to calling an online class as a common identity group instead of a common bond
group, to use the distinction made by Prentice, Miller and Lightdale (1994). In a common identity group people feel
attached to a common abstract issue, concern or cause such as art groups, sports teams, and church groups. In
common bond groups people are attached to the group through personal relationships such as fraternities or
university eating clubs (Ren, Kraut, & Kielser, 2007). The boat metaphor (“we are all in the same boat”) suggests
that some participants saw their AVC class as a common identity group where the common purpose and goals of a
course overshadows the importance of interpersonal bonds among the members of that course.

Returning to the question of developing personal relationships, the participants found many obstacles.
Some of these are endemic to the asynchronous environment for both text and voice. Late posters are often ignored
by early posters and thus feel excluded from the group. The public nature of the AVC channel might not be as
conducive to personal relationship development as private channels such as person email messages. Course
interactions from peer feedback are too shallow to support relational development, and the time constraints that
learning tasks impose are another obstacle. The discovery of the stealth cohorts amongst these online learners
outside this study illustrates how the participants still preferred to meet fellow learners face to face whenever
possible. It also suggests that substituting AVC with its additional social cues to replace asynchronous text does not
significantly eliminate the extra challenges Rovai (2002a, 2003) found in electronic text for both facilitators and
learners when they try to create and maintain a sense of community.

Previous voice research found that voice has two important effects for social interaction. First it reveals
individual personal trait identity (Nass & Brave, 2005). Secondly, it expresses affective states that give more precise
meaning to verbal content (Kruger et al., 2005; Nass & Brave, 2005). Participants in this study did find both effects
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in a general way. From a phenomenological perspective, these established voice effects had many significantly
divergent meanings within the life-world of the participants. The additional nuance given by voice was broadly
recognized but valued differently. It was helpful to some, and nice but not necessary to others, especially given their
comfort level with text.

Moreover, the voice research literature emphasizes the continuity of the voice effects across all formats
such as recorded (asynchronous), natural (synchronous), or synthetic (either asynchronous or synchronous) (Nass &
Brave, 2005, p. 45). In contrast, this study points towards the discontinuity of voice effects especially between
asynchronous and synchronous environments, suggesting that both asynchronous voice and asynchronous text slow
the development of a sense of community relative to synchronous media. In effect, asynchronous voice shares some
important common elements with asynchronous text, which suggests that some temporal effects of asynchronicity
and synchronicity cut across the media of text and voice.

Why did the introduction of AVC not have the desired effects on the online learning environment? It is
possible that previous research on voice did not consider the possibility that the power of voice operates differently
in an asynchronous environment than in a synchronous environment. There was no apparent evidence in this study
that asynchronous voice gave a special advantage for trust, or cooperation in the interactions of peer learners. In
hindsight, the previous literature reviewed showing strong positive results of voice usually relied on synchronous
voice and compared it with asynchronous text. For example, in the studies that show voice fosters trust and
cooperation over text, as in the Jensen study (Jensen et al., 2000), the participants spoke synchronously over a
speakerphone. In the study of the online gaming community (Williams et al., 2007) participants who used both voice
and text in their group deliberations used a synchronous VoIP channel to speak in real time. In the negotiation study
that showed voice was better than text in creating durable relationships which survive the friction of competitive
negotiation, the participants used brief synchronous telephone conversations for the voice condition (Morris et al
2002).

The results of the present study call into question the extent to which the results of synchronous voice
research can be generalized for asynchronous voice. Did these previous comparison studies measure the differences
between the media of voice and text, or the temporal differences between asynchronicity and synchronicity? Can all
these results still be applied to asynchronous voice environments? Could the results of these studies be duplicated if
asynchronous voice replaced synchronous voice?

Implications

The results of this study suggest that developing a sense of community remain a challenge for the
asynchronous voice environment, as much as it does for asynchronous text environment. The asynchronous
environment, whether text-based or voice-based, creates a somewhat diminished social reality that cannot be
overcome by a simple substitution of asynchronous voice for asynchronous text. It can be supported by structures
and norms such as social introductions and matching public farewells. At the program level, especially for distance
learners, if there is any opportunity for online learners to meet their instructors and other learners in person, then that
should be encouraged and supported, since this will facilitate all future communications.

Limitations and Suggestions for Future Research

The online AVC course in this study had several unique features that may limit generalizations. The
participants found that four weeks of using AVC in a simulated course room was not long enough to develop a sense
of community, but that given the same length of time of a quarter or semester length course, they expected that the
equivalent sense of community should develop as it does for a text-based course. A longer study would have to be
done to examine if this indeed happens or if something else emerges. Second, it was a simulated course without the
pressures of traditional assessments, grades, and tuition. Lastly, the four different learning methods used in the
online course (elevator speech, discussion, debate, and poetry recitation) are unlikely to be found in such a
compressed order in a normal online course. It is possible that a longer study using a credit-bearing course and a
traditional curriculum may have different results or produce new phenomena not in evidence in this study. Lastly,
there is the sample. A small number of participants (n=18) were drawn from a single online university based in the
United States of America, and all participants were already experienced online learners. The participants were
working at the graduate or doctorate level in the School of Education. None of the participants had used AVC
before. Although they denied that it was a completely novel experience, longer usage may have changed
perceptions. They all experienced a particular installation of AVC (Vaestro) which is a beta product and will
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probably undergo future technical developments. As more AVC studies are completed it will be easier to determine
if samples from different populations have a significant impact on generalizability.

Conclusions

Participants in this study demonstrated that they could use AVC for instructional purposes in an online
environment. AVC increased emotional nuance and personal trait identity, but this did not accelerate the
development of learning community if you define that as relational development. This study suggests that the
temporal effects of asynchronicity diminish social reality across both text and voice environments. Participants
needed additional time and effort to individuate their fellow learners if they had not already met them in person and
not all participants saw the value in that investment. The time flexibility that online distance learners especially need
and which asynchronicity affords comes with the cost of a diminished social reality that not even recorded voice in
AVC can overcome.

References

Allen, I. E., & Seaman, J. (2005, November). Growing by degrees: Online education in the United States, 2005.
Needham, MA: The Sloan Consortium.

Allen, I. E., & Seaman, J. (2008). Staying the course: Online education in the United States, 2008. Needham, MA:
Sloan Consortium.

Allen, 1. E., & Seaman, J. (2010). Learning on demand: Online education in the United States, 2009. Needham,
MA: Sloan Consortium

Annis, J., Hensel, T., Lundstrom, P., & Jones, R. (2003). Technical evaluation report 19: Integrated course delivery
packages. The International Review of Research in Open and Distance Learning, 4(1).

Arbaugh, J. B. (2002). Managing the on-line classroom: A study of technological and behavioral characteristics of
web-based MBA courses. Journal of High Technology Management Research, 13(2), 203-223.

Arbaugh, J. B. (2004). Learning to learn online: A study of perceptual changes between multiple online course
experiences. Internet and Higher Education, 7, 169-182.

Barab, S., & Duffy, T. (2000). From practice fields to communities of practice. In D. Jonassen & S. M. Land (Eds.),
Theoretical foundations of learning environments (pp. 25-55). Mahwah, NJ: Lawrence Erlbaum Associates.

Brower, H. H. (2003). On emulating classroom discussion in a distance-delivered OBHR course: Creating an on-line
learning community. Academy of Management Learning & Education, 2(1), 22-36.

Brown, R. E. (2001). The process of community-building in distance learning classes. Journal of Asynchronous
Learning Networks, 5(2), 18-35.

Card, D., Polin, L., Parra, J., Rhoads, J. B., & Sartori, T. (2006). Can you hear me now: The return of voice to
distance learning Proceedings of the 5th IASTED International conference on Web-based education,
January 23-25, 2006, Puerto Vallarta, Mexico (pp. 137-140). Anaheim, CA: ACTA Press.

Chalfonte, B. L., Fish, R. S., & Kraut, R. E. (1991). Expressive richness; A comparison of speech and text as media
for revision Proceedings CHI '91 (pp. 21-26). New York: ACM Press.

Charle Poza, M. 1. (2005). The effects of asynchronous computer voice conferencing on learners' anxiety when
speaking a foreign language. Ed.D., West Virginia University, United States -- West Virginia. Retrieved
from
http://proquest.umi.com/pqdweb?did=91351322 1 &Fmt=7&clientld=62763&ROT=309& VName=PQD

Coghlan, M. (2003). Voice online--the missing link? In P. Kommers & G. Richards (Eds.), Proceedings of world
conference on educational multimedia, hypermedia and telecommunications 2003 (pp. 1676-1678).
Chesapeake, VA: AACE.

Cutler, R. (1995). Distributed presence and community in cyberspace. Interpersonal Computing and Technology: An
Electronic Journal for the 21st Century, 3(2), 12-32.

Dufty, T. M., & Kirkley, J. R. (2004). Learning theory and pedagogy applied in distance learning: The case of
Cardean University. In T. M. Duffy & J. R. Kirkley (Eds.), Learner-centered theory and practice in
distance education: Cases from higher education (pp. 107-141). Mahwah, NJ: Lawrence Erlbaum
Associates.

Edwards, A. D. N. (1989). Soundtrack: an auditory interface for blind users. Human Computer Interaction, 4(1), 45-
66.

Fogg, B. J. (n.d.). BJ Fogg, PhD: personal webpage Retrieved August 28, 2008, from http://www.bjfogg.com/

67



Garrison, D. R., & Kanuka, H. (2004). Blended learning: Uncovering its transformative potential in higher
education. The Internet and Higher Education, 7(2), 95-105.

Gunawardena, C. N. (2004). The challenge of designing inquiry-based online learning environments: Theory into
practice. In T. M. Duffy & J. R. Kirkley (Eds.), Learner-centered theory and practice in distance
education: Cases from higher education (pp. 143-158). Mahwah, NJ: Lawrence Erlbaum Associates.

Horrigan, J. (2009). Home Broadband Adoption 2009. Retrieved December 21, 2010, from Pew Internet &
American Life Project http:/pewinternet.org

Ice, P., Curtis, R., Phillips, P., & Wells, J. (2007). Using asynchronous audio feedback to enhance teaching presence
and students' sense of community. Journal of Asynchronous Learning Networks, 11(2). Retrieved from
http://www.aln.org/publications/jaln/v1 1n2/index_member.asp

Jensen, C., Farnham, S. D., Drucker, S. M., & Kollock, P. (2000). The effect of communication modality on
cooperation in online environments. Paper presented at the Proceedings of CHI 2000 (pp. 470-477), The
Hague, The Netherlands.

Khan, B. H. (Ed.). (2001). Web-based Training. Englewood Cliffs, NJ: Educational Technology Publications.

Kim, E. (2005). The effects of digital audio on social presence, motivation and perceived learning in asynchronous
learning networks. Ph.D. (UMI No. 3221738)

Kraut, R., Galegher, J., Fish, R., & Chalfonte, B. (1992). Task requirements and media choice in collaborative
writing. Human-Computer Interaction, 7, 375-407.

Kruger, J., Epley, N., Parker, J., & Ng, Z.-W. (2005). Egocentrism over e-mail: Can we communicate as well as we
think? Journal of Personality and Social Psychology, 89(6), 925-936.

Lightner, C. J. (2007). Student perceptions of voice and their experience in an asynchronous/synchronous voice/text
environment: A descriptive study. Ph.D., Capella University, Minneapolis.

Marriott, P., & Hiscock, J. (2002). Voice vs text-based discussion forums: An implementation of Wimba voice
boards. In G. Richards (Ed.), Proceedings of world conference on e-learning in corporate, government,
healthcare, and higher education 2002 (pp. 640-646). Chesapeake, VA: AACE.

McCurdy, S., & Schroeder, R. (2006). Achieving diversity through online inter-institutional collaborations. Journal
of Asynchronous Learning Networks, 10(1), 63-68.

Mclntosh, S., Braul, B., & Chao, T. (2003). A case study in asynchronous voice conferencing for language
instruction. Educational Media International, 40(1/2), 63.

Miles, M. B., & Huberman, A. M. (1984). Qualitative data analysis: A sourcebook of new methods. Beverly Hills,
CA: Sage Publications.

Morris, M., Nadler, J., Kurtzberg, T., & Thompson, L. (2002). Schmooze or lose: Social friction and lubrication in
e-mail negotiations. Group Dynamics: Theory, Reserach, and Practice, 6(1), 89-100.

Moustakas, C. (1994). Phenomenological Research Methods. Thousand Oaks, CA: Sage Publications.

Nass, C., & Brave, S. (2005). Wired for sound: How voice activates and advances the human-computer relationship.
Cambridge, MA: MIT Press.

Neuwirth, C. M., Chandhok, R., Charney, D., Wojahn, P., & Kim, L. (1994). Distributed collaborative writing: A
comparision of spoken and written modalities for reviewing and revising documents Proceedings of
Computer-Human Interaction (CHI'94) (pp. 51-57). New York: ACM Press.

Nibourg, T. (2005). Conferencing tools and the productivity paradox. International Review of Research in Open and
Distance Learning, 6(1), np. Retrieved from http://www.irrodl.org

Ong, W. J. (1982/2002). Orality and literacy: The technologizing of the word (Revised ed.). New York: Routledge.

Palloff, R. M., & Pratt, K. (1999). Building learning communities in cyberspace: Effective strategies for the online
classroom. San Francisco: Jossey-Bass Publishers.

Patton, M. Q. (2002). Qualitative research and evaluation methods (3d ed.). Thousand Oaks, CA: Sage Publications.

Prentice, D. A., Miller, D. T., & Lightdale, J. R. (1994). Asymmetries in attachments to groups and to their
members: Distinguishing between common-identity and common-bond groups. Personality and Social
Psychology Bulletin, 20(5), 484-493.

Ratanasit, D., & Moore, M. M. (2005). Representing graphical user interfaces with sound: A review of approaches.
Journal of Visual Impairment & Blindness, February 69-84.

Ren, Y., Kraut, R., & Kielser, S. (2007). Applying common identity and bond theory to design of online
communities. Organization Studies, 28(3), 377-408.

Ross, K. W. (2003). Asynchronous voice: A personal account. IEEE MultiMedia, 10(2), 70-74.

Rourke, L., & Anderson, T. (2002). Using web-based, group communication systems to support case study learning
at a distance. International Review of Research in Open and Distance Learning, 3(2). Retrieved from
doi:EJ658555

68



Rovai, A. P. (2001). Building classroom community at a distance: A case study. Educational Technology, Research
and Development, 49(4), 33-48.

Rovai, A. P. (2002a). Building sense of community at a distance. International Review of Research in Open and
Distance Learning, 3(1), 1-16.

Rovai, A. P. (2002b). Development of an instrument to measure classroom community. The Internet and Higher
Education, 5(3), 197-211.

Rovai, A. P. (2002c). A preliminary look at the structural differences of higher education classroom communities in
traditional and ALN courses. Journal of Asynchronous Learning Networks, 6(1), 41-56.

Rovai, A. P. (2003). The relationships of communicator style, personality-based learning style, and classroom
community among online graduate students. Internet and Higher Education, 6, 347-363.

Rovai, A. P., & Ponton, M. K. (2005). An examination of sense of classroom community and learning among
African American and Caucasian graduate students. Journal of Asynchronous Learning Networks, 9(3), 77-
92.

Rovai, A. P., Wighting, M. J., & Liu, J. (2005). School climate: Sense of classroom and school communities in
online and on-campus higher education courses. The Quarterly Review of Distance Education, 6(4), 361-
374.

Rovai, A. P., Wighting, M. J., & Lucking, R. (2004). The classroom and school community inventory:
Development, refinement, and validation of a self-report measure for educational research. Internet and
Higher Education, 7,263-280.

Schwartz, L. M. (2004). Technical evaluation report 32: Using Internet audio to enhance online accessibility. The
International Review of Research in Open and Distance Learning, 5(2), np.

Seidman, 1. (2006). Interviewing as qualitative research: A guide for researchers in education and the social
sciences (3rd ed.). New York: Teachers College Press.

Song, L., Singleton, E. S., Hill, J. R., & Koh, M. H. (2004). Improving online learning: Student perceptions of useful
and challenging characteristics. The Internet and Higher Education, 7(1), 59-70.

Thompson, T. L., & MacDonald, C. J. (2005). Community building, emergent design and expecting the unexpected:
Creating a quality elearning experience. Internet and Higher Education, 8, 233-249.

Turkle, S. (1995). Life on the screen: Identity in the age of the internet. New York: Simon & Schuster.

Vaestro. (2006, June 5). Vaestro launches voice community web site. Retrieved from
www.billboard.prweb.com/releases/2006/06/prweb392570.htm on December 22, 2010.

Vonderwell, S. (2003). An examination of asynchronous communication experiences and perspectives of students in
an online course: A case study. The Internet and Higher Education, 6(1), 77-90.

Waits, T., & Lewis, L. (2004). Distance education at degree-granting postsecondary institutions: 2000-2001.
Education Statistics Quarterly, 5(3).

Walther, J. B., & Burgoon, J. K. (1992). Relational communication in computer-mediated interaction. Human
Communication Research, 19(1), 50-88.

Walther, J. B., & Parks, M. R. (2002). Cues filtered out, cues filtered in. In M. L. Knapp & J. A. Daly (Eds.),
Handbook of interpersonal communication (3rd ed., pp. 529-563). Thousand Oaks, CA: Sage Publications.

Williams, D., Caplan, S., & Xiong, L. (2007). Can you hear me now? The impact of voice in an online gaming
community. Human Communication Research, 33(4), 427-449.

Wilson, B. G., Ludwig-Hardman, S., Thornam, C. L., & Dunlap, J. C. (2004). Bounded community: Designing and
facilitating learning communities in formal courses. The International Review of Research in Open and
Distance Learning, 5(3), np.

Woods, R., & Keeler, J. (2001). The effect of instructor's use of audio e-mail messages on student participation in
and perceptions of online learning: A preliminary case study. Open Learning, 16(3), 263-278.

69



Principles of Effective Professional Development for School Library Leaders:
The Survey Says....

Kaye B. Dotson
Carol A. Brown

Abstract

The purpose of this study was to examine the professional development activities of practicing school
librarians. To be prepared to teach thinking skills, school librarians work to enhance their own skills and
competences. School librarians seek professional growth through ongoing exposure to learning communities,
webinars, presentations, traditional district wide meetings and membership in professional organizations. This paper
will provide an analysis of survey responses and interviews from 72 school library media specialists regarding their
professional development experiences. Elements for successful workshops and other professional development
opportunities are discussed with recommendations for professional development from a variety of resources.

Introduction

In defining a strong library/media program one factor seems to contribute more to student success than any
other and that is the presence of a highly trained — highly educated librarian. The impact librarians may have on
student academic achievement is well documented (Neuman, 2011; Harvey, 2010; Lamb, 2011). Studies have
proven that media specialists can have a positive impact on student achievement (Hopkins & Zweizeg 1999; Lance,
Welborn, & Hamilton-Pennell, 1993; Loertscher, & Todd, 2003). Based upon these reports, both practicing
librarians and policy makers have seen the need to integrate the school library position fully into the instructional
practice. Therefore, efforts to improve and enhance the instructional skills, competencies and interactions of
librarians, have become a target of educational reform (Darling-Hammond & Richardson, 2009; Desimone, 2011;
Kuhlthau, Maniotes, & Caspari, 2007).

Effective professional development for school librarians is critical to the process of ensuring quality
instruction in supporting teachers and facilitating student learning (Peacock, 2001; Darling-Hammond &
Richardson, (2009). Emerging technologies in addition to changing educational reforms and mandates demand that
librarians pursue ongoing professional growth over the course of their careers. In response to these demands to
fulfill the mission of professional growth, and as suggested by the American Association for School Librarians
(AASL, 2009), professionals seek a range of face-to-face and online environments from which to gain knowledge
from the greater learning community and each other in order to be better prepared in the school library profession.
School librarians, like classroom teachers find multiple opportunities for pursuit of growth, and varied avenues to
increase knowledge and skills, therefore it is critical to determine what an effective professional development
activity requires. Using the results of an online survey, this study looks at a comparison of the positive and negative
elements of professional development as reported by school librarians.

Need for Study

The value of professional development is widely accepted by educators in every field of study. The
American Library Association (2009) specifically proposed that professional development opportunities are
essential and valuable for school librarians. Opportunities for professional development are always expanding with
the increasing availability of webinars, virtual conferences, as well as the multitude of traditional face-to-face
conferences. In view of the ever expanding opportunities for professional development, attention to the validity and
quality of the experience offered is needed (Wayne, Yoon, Zhu, Cronen, & Garet, 2008).

Empirical research suggests there are core factors that may influence the impact of professional
development school librarians. Researchers for this study were interested in what practicing school librarians would
report as factors that make professional development effective. We posed the following questions for the study: (1)
what are the various experiences, formats, and modes of delivery for professional development, and (2) how has
professional development impacted the teaching role of the school librarian? To answer these questions researchers
designed and conducted a web administered survey.
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Methodology

Based upon a review of the empirical research suggesting factors for effective professional development, a
survey was designed to gather self-reported information on the professional development activities of school
librarians. The survey was formatted and disseminated using a web-based survey instrument, Qualtrics. To
emphasize reasons for the study, introductory information was sent electronically to the selected population along
with the survey links. The survey featured twenty-two questions designed to reflect current empirical research in
professional development for the school librarian. A Likert-type scale was utilized to obtain quantitative data,
allowing for self-reporting with individuals addressing each question. Open-ended questions allowed respondents to
provide more detailed and individualized information. Upon culmination of the survey, research software the
Statistical Package for Social Science (SPSS), was employed, in conjunction with Qualtrics, to facilitate a detailed
analysis of the reported data.

Participants

Participants were drawn from the population of practicing school librarians. Contact information used to
disseminate the survey to participants was available through local, state, and national school librarian listservs and
databases. The listservs included contact information for current students and alumni in a Master of Library Science
program at a large southeastern university. In addition, the survey was sent to LM-Net and AECT division of
School Media and Technology. Demographic information required was collected with the survey. There were
seventy-three completed surveys in the database reflecting responses from librarians in rural, urban, or mixed
schools. Librarians identified schools as 43% rural, 24 % urban, and 33% mixed school systems. School enrollment
varied broadly from a low of 236 students to a high of 2700 students. Of those completing the survey, 20% were
national board certified. Participant experiences included a range of practicing librarians from the inexperienced to
the experienced, with 63% having served 5 years or less in their professional careers. Table 1shows the range of
experience of respondents.

Table 1
Professional Experience Range of Respondents

! BRRRL I 45 63%

2 6 to 10 years - 9 13%

3 11 or more 18 259
years . g
Total 72 100%

Review of the Survey

“Professional Development Experiences for the School Media Specialist”, an instrument designed by
researchers, measured data as reflected by current empirical studies. Seven critical themes had emerged through a
review of the empirical studies concerning school librarian professional development. Themes used for
development of survey questions included: (a) formats or design for professional development, (b) job-embedded
experiences, (c) environments supporting diverse preferences of learning, (d) opportunities for practice of skills and
collaboration with colleagues, (e) systematic design and evaluation of workshop presentations, (f) impact on
teaching and learning, (g) correlation with school wide missions and goals, and (h) engagement in professional
groups. For purposes of this paper each of the themes will be discussed in terms of the current literature and survey
findings.
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Current Research in Professional Development and Survey Findings
Professional Development Format

The first theme, looking at forms or designs for professional development, was crafted to determine a
librarian’s preference for workshop design. The traditional workshop format available to librarians today has
broadened from individually or group scheduled workshops, /-1 day staff development sessions, conferences, and
instructional classes, to include broader communities of practice engaged in ongoing professional development often
using Web 2.0 tools. For this survey, participants were specifically queried as to whether their experiences were
provided through traditional school wide channels or through individual interactions with colleagues and/or
administrators. According to Valenza (2010) & Warlick (2010), school librarians are increasingly taking advantage
of twenty-first century formats such as webinars, wikis, and blogging, among other evolving formats. The responses
of librarians in this survey population as to the type of format, whether scheduled workshops or on-going initiatives
in the learning communities, was significant to researchers in understanding the choices school librarians are making
for their own professional growth. The format reported by 69% of school librarian respondents to be most often
provided, was through school-wide workshops, however, 33% indicated they had completed on-line modules
specifically for the professional development of school librarians. These findings reflect a growing interest by
librarians in taking advantage of non-traditional sources for their continued growth.

While the format of presentation for the respondents in this survey reflected the more traditional method for
professional development, 52 % of respondents did report that they had also taken part in efforts to grow
professionally through personal interactions with colleagues and administrators. These opportunities for
professional growth might include dialog with other educators during staff meetings and informal dialog and
conversations in the media center, classrooms, or even hallways.

Contrary to findings in the literature, (Valenza, 2010; Warlick, 2010) librarians in this sample do not appear
to be taking full advantage of twenty-first century formats such as webinars, wikis, and blogging, among other
evolving formats, and instead are continuing to utilize school-wide workshops, although as reported there is a clear
trend towards emerging formats. For those who are planning professional development opportunities for school
librarians, increased emphasis on expanded formats could serve to accelerate this trend.

Job Embedded Feedback

Professional development is considered to be more effective when seamlessly linked to instruction and
curriculum needs, assessment or standards (Darling-Hammond & Richardson, 2009). When the learning is linked to
the actual teaching/working reality, as in teachers being able to immediately use what is taught in their work, lasting
results are more likely. Survey respondents confirmed current literature related to job-embedded activities. Several
responses to the open-ended questions confirm the importance of job embedded activities within the design of
professional development experiences. For example job embedded experiences are:

.. .ones that are the most effective are those that I can return to my library and immediately put

into practice...

While one-shot skills presentations are less meaningful. For example:

When I attend something that I cannot use in a short time after the workshop, its effectiveness

diminishes.

This aligns with research which suggests when professional development is focused on current instructional needs
and permits direct, involved hands-on interaction librarians and teachers experience an enhanced sense of success
and understanding (Garet, Porter, Desimone, Birman, & Yoon, 2011).

Overall, practicing school librarians were able to positively link the instruction they received with the
teaching in which they were involved. Further the professional development in which they were involved challenged
librarians to try new things as reported by 86% of respondents, reinforcing the idea that their learning activities as
professionals provided opportunities to assess their own teaching and make needed changes.

According to analysis of the data, there was a clearly reported positive relationship between school
librarians who experience job embedded professional development with opportunities to try new things in their work
environment ( r=.383 p <. 001, one tailed ). Further, based on the correlation analysis there was a negative
relationship between “trying new things” and receiving professional development that was not seamlessly linked to
instruction and curriculum needs, assessment or standards.( (r = -246, p < .002, one tailed).
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Based on this correlation, school librarians who participated in “one-shot” workshops, which were not
clearly linked to instruction, curriculum or assessment, were not as motivated to try new skills as those who reported
receiving job-embedded professional development experiences.

Further, librarians who are able to work with teachers and other librarians, engaged in their work and
reflecting upon their own successes or failures realize greater professional learning (Darling-Hammond &
Richardson, 2009). This relates to survey responses suggesting informal interaction with others as a format for
professional development. One survey respondent supported Darling, et al. (2009) earlier research regarding the
concept of reflecting on what works and what does not work in their instructions expressing:

The most effective workshops are those that allow time for the participants to network and share

ideas that have worked in their classroom or library. It is hard to miss the passion that a teacher or

librarian shows when they are sharing something or an idea that was a success in their library or

classroom.
Evidence supports the literature (Thessin & Starr, 2011 ) suggesting that teachers who can share strategies in an
interactive learning community directly linking the professional development to the challenges they are facing
experience more effective learning experiences.

Regarding the actual presence of job-embedded feedback in professional development for librarians in this
survey, results demonstrated that 32% of librarians considered “absolutely” the experiences of their professional
development to be job-embedded in their day-to-day professional duties. Fifty-one (51%) percent reported that their
professional development was “occasionally” embedded in day-to-day duties. Twenty-one (21%) of those surveyed
reported that they could immediately put into practice what they had learned in a professional development activity
and 76% reported that they could also sometimes put the information to use immediately. These findings point to a
clear need for increased attention to authentic professional development tied to job embedded activities.

Environments Supporting Diverse Preferences of Learning

The importance of involving teacher learners in the process of developing and designing learning
opportunities cannot be overstated (Thessin & Starr, 2011). When teachers perceive they have little input in the
educational environment and planning of their own learning, criticisms and disinterest are likely to occur, as
reported by one disenchanted respondent in the current survey who shared:

Most workshops are redundant in nature, with the resulting information taught conflicting with the
rigidity of county mandated schedules and teaching to the test. They teach at these workshops that
we should do a, b and c, but then it is impossible to implement because everyone on the grade
level has to be teaching the same thing at the same time. Teaching to the individual child is
preached but then made impossible to put into practice.

Based on responses to open-ended questions from these survey results it can be reported that librarians know
what their student needs are as well as their own needs. Input from the librarian is needed when integrating any
school or faculty improvement initiatives. Responses indicated that to encourage “buy-in” by those whom program
planners hope to serve, professional development planners include librarians in determining activities supporting the
diverse and specific needs of their participants.

Opportunities for Practice of Skills and Collaboration with Colleagues

Building a common focus and a concerted effort to meet school needs depends upon strong collaborative
relationships with colleagues (Harada, 2002; Thessin & Starr, 2011). When teachers and administrators work
together to address student needs by engaging in a continuous process of instructional improvement, teaching and
learning are strengthened (Lamb, 2011; Thessin & Starr, 2011). It is most helpful when educators from the same
interest group or focus are able to participate continuously as a professional interactive learning community
(Desimone, 2011).

Strongly supporting the literature in this respect, one respondent reported, “I went with a group of
kindergarten teachers and we designed a module that we later used at school on celebrations around the world.”
This response demonstrates how an experience with a professional learning community offered a rich, ongoing
boost to the curriculum as a result of an opportunity to put skills into practice while collaborating with colleagues
with a common focus. When teachers, as a group, are able to establish learning goals, purposes, and accountability
though ongoing work as a unit, instructional processes are strengthened (Thessin & Starr, 2011). Formal and
informal learning communities enhance the overall educational process incorporating the strengths of many building
upon similar objectives.
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Systematic Design and Evaluation of Presentations

A major concern in designing teacher learning activities is whether or not teachers will be able to work
successfully through the learning process achieving the objectives needed to develop enhanced skills for use in their
school programs (King, 2000). Involving participants in the planning and design, linked to instruction and
curriculum, will naturally entail more active communication and interaction on the part of the participant (Darling-
Hammond & Richardson, 2009). Further, designers of professional development must link skills development to
evaluation to be able to determine the impact of the process on the life of the school. Evaluation may be in the form
of observation, peer appraisal or other assessment (Peacock, 2001) which looks at the results of staff development
on school success. The most effective workshops according to a respondent “required work on the part of
participants and are always a shot in the arm...... focused on the media specialist's role in reading, writing and the
life of the school.” Integral to the process is to determine the teacher’s learning through a process of evaluation
linked to the design of the program or activity.

Results from this survey also indicated the importance of linking skills development to evaluation
following professional development through observation, peer appraisal, tests or work samples. Evaluation by peer
or administrator observation was reported at 75%. Closely following that was standardized testing results for
evaluation by 66%. Action research projects were reported at only 14%.

Impact on Teaching and Learning

Paul Cobb (1994) proposed that “learning should be viewed as both a process of active individual
construction and a process of enculturation into the . . . practices of wider society” (p. 13). Cobb (1991) implied that
ideally, the continued training in which educators participate would be evident in their classrooms. It is important
that librarians see an impact of their learning on their individual teaching in the classroom and thereby on the greater
learning community (Desimone, 2011). Attention to curriculum and instructional habits is critical to the process and
ultimate success of the training (Kuhlthau, et al., 2007). Studies have demonstrated that learning activities which
are focused mainly on teaching behaviors demonstrate smaller impact on student learning than programs whose
content is more clearly focused on actual teaching as connected to curriculum or student learning styles (Kennedy,
1998).

Teachers in this survey were asked to report whether or not they felt their students’ achievement was
impacted by professional development. A positive 38% of librarians surveyed reported that they felt that student
achievement was impacted as a result of their training practices. Additionally 61% reported that “sometimes”
professional development impacted student achievement. This supports current literature (Hopkins & Zweizeg 1999;
Lance, Welborn, & Hamilton-Pennell, 1993; Loertscher, & Todd, 2003) that a qualified librarian has a significant
impact on student teaching. The findings of this survey indicate that librarians, strengthened by proactive, willing
professional development and collaborating with other instructional staff can have a significant impact on student
achievement.

School wide missions and goals

Professional development that goes to the core of the school, reflecting missions and goals supported by
school leadership is likely to have a more ingrained effect on the planning, teaching, and habits of librarians who
participate (Darling-Hammond & Richardson, 2009). King (2000) suggested that for professional development
activities to be considered highly rated, a focus upon critical integration of concepts reflecting school mission and
vision were needed. To support librarians, an objective for advanced training may include gaining knowledge in
how to support school wide missions and demonstrate expertise and understanding when working with the faculty
and other stakeholders. Unfortunately in this survey only 29% of participants reported that professional
development in their school reflected the school’s vision and goals. These findings indicate little evidence that
librarians were exposed to or participated in dialogue discussing school mission or vision. Librarians in this study
supported those in an earlier study (King, 2000), emphasizing that too much time was spent on the latest catchy
phrase and not enough on what was pertinent to the teacher. Librarians and other educators want to focus on the
issues that mold and impact their individual settings, not so much the national buzzwords of the day. One of the
stronger statements supporting including school wide missions in designing professional development as shared by a
respondent in this survey was
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The most effective workshops I have ever attended have been ones that are relevant to what I do or to what my
school's goals are. These workshops give research based information and allow time to modify the techniques
or strategies to my particular setting.
Results indicated that professional development integrated into school improvement plans and missions was valued
by librarians seeking to enhance their skills.

Engagement in Professional Groups

It is common for librarians to seek professional support from the groups and organizations that they are
members of or are familiar with. This is reasonable as those organizations seek to specifically identify topics of
interest to their constituents. Professional support groups and organizations have long played a role in facilitating,
endorsing and in some cases certifying, continuing professional development programs (Richard & Genoni, 2008).
Further, the collaborative and collegial membership in professional organizations may provide librarians opportunity
to impact on the types of training being shared whether in the form of conferences, short courses, seminars, training
programs, mentoring, publications or grant opportunities. The librarians in this survey reported broad involvement in
a number of organizations including: American Library Association (ALA), International Society for Technology in
Education (ISTE), North Carolina Technology in Education Society (NCTIES), Society for Information Technology
and Teacher Education (SITE), Treasure Mountain, Association for Education Communication Technology
(AECT), NC Dept of Public Instruction (NCDPI), LearnNC, North Carolina Center for Advancement of Teaching
(NCCAT) and National Boards of Professional Teaching (NBPT). One responded reported that “IT attended NCCAT
Connections through Johnston County Schools. This was a yearlong workshop that ILT 1's and ILT 2's attended to
help promote skills for classroom management, assessment, creative lesson plans and teaching students of poverty.”
Another shared “NCTIES, it is not only fun, but I always learn something valuable to take back to my school” while
NCSLMA provided the “most effective workshops such as Big 6 and how to convert to a flexible schedule” for
another. According to the literature (Richard & Genoni, 2008), professional organizations have demonstrated strong
support for continued growth of school librarians with specific librarian focused topics. The findings of this survey
supported current literature in that respect. Table 2 shows the professional organizations most reported by
respondents.

Table 2

Professional Group Engagement of Respondents

American Association of School o

! Librarians (AASL) — SO

2 | American Library Association (ALA) _ 16 28%
International Society for Technology in

3 | Education (National Education - 7 12%
Computing Conference)
NC School Library Media

4 35 609
Association(NCSLMA) | %
NC Technology in Education Society

5 14 249
(NCTIES) F ’
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Society for Information Technology and
Teacher Education (SITE)

4 7%

Association for Education

7 | Treasure Mountain - 5 9%

1 0,
8 Communication Technology (AECT) ? 6%
9 | NC Dept of Public Instruction (NCDPI) 38 66%
10 | LearnNC 20 34%

Elements for Successful Professional Development

Implications of the analysis of data collected through the survey “Professional Development Experiences
for the School Media Specialist point to a combination of strategies for those planning or seeking professional
development. To ensure clarity and effectiveness and to design workshops that can be meaningful, attention to each
of the areas examined within the survey is critical. The themes identified in this study suggest that librarians want
opportunities for relevant training that can transform their practice.

Multiple models and formats for continued learning exist and are continuing to evolve. Whatever format
is used, relevancy of content is particularly important for effective professional development. Librarians also clearly
want personal interaction with colleagues and ongoing initiatives that feature job-embedded activities. Most helpful
are the systematically designed professional development models that consider school wide missions and vision.

Conclusions and Recommendations

School librarians deserve and need quality staff development not just to satisfy AASL’s standard for life-
long-learning, but for the greater purpose of being able to directly impact upon the learning of countless students.
There is little doubt that the success of students depends on the effectiveness and qualifications of teachers and
school librarians. School librarians who have been well prepared and who have kept up with evolving mandates,
formats, and technology are more likely to have a positive impact on student learning. If professional development
is to have a positive, lasting impact, it must represent more than the latest buzzword or discussion forum.
Librarians, who are called to promote and support education for all stakeholders, must lead the way in continuous
learning efforts that support and transform student learning.

This study revealed that librarians in this sample do not appear, currently, to be taking full advantage of
twenty-first century formats such as webinars, wikis, and blogging, among other evolving formats, and instead are
continuing to utilize more traditional school-wide workshops. However there is a clear trend towards increasing use
of emerging formats. Planners of professional development opportunities for school librarians might find it helpful
to more closely examine expanded formats and the involvement of school librarians in those formats. Further, as
respondents reported increasing interests in professional growth through personal interactions with colleagues and
administrators, future study of specific examples of the interactions with colleagues and administrators is an area in
which future qualitative study may prove beneficial.

The best way to ensure the quality of effective ongoing learning initiatives for educators is to provide
professional development that is of high quality, is systematically designed, fully embedded in the teachings of
librarians, and infused with interaction among colleagues. It is also critical that skill level or experience, grade
level, and subject matter all be considered when planning programs. Optimum learning for teachers should include
opportunities that vary with the curriculums, pedagogies, technologies and characteristics of the educators and their
fields of study. Teacher learning with objectives to continuously improve student learning must first consider the
needs of the individual teacher. It is, therefore, important to bring the teacher or librarian into the equation when
planning learning activities in order to know how to meet specific needs or preferences and to determine what is
relevant for the group. Support for the unique needs of the educator is vital to the success of the professional
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development. Sharing in the initial planning for staff learning, enhances a teacher or librarians understanding,
acceptance, and support of the process.

Evaluation should be a part of the planning process allowing for feedback from those participating.
Sustained involvement with the concepts or strategies covered in this article offer a foundation for maximum growth
and development. Districts and professional organization that support librarians with rich, effective learning
experiences enable librarians to support students with similarly enhanced educational experiences, thereby
transforming both learning and lives.
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Index Descriptors: Microblogging & Evaluation
Introduction

In 2006, the public was introduced to a new social networking platform bringing forth the first
microblogging web-based communication tool known as Twitter (Ebner, Lienhardt, Rohs, & Meyer, 2010). This
service has seen remarkable growth in popularity and pervasive use with approximately 200 million users to-date
(Twitter, 2011). Twitter allows the public to follow media outlets publishing current events, popular personalities,
and communicate with personal contacts, via the Internet, SMS texts, and mobile smart phone applications.

The widespread adoption of microblogging amongst the public has facilitated a shift from this tool’s
original use as a purely social networking tool. Some now see Twitter as a potential facilitator to be harnessed for
those working towards meeting their educational needs and learning goals. An associate professor at University of
Plymouth and the chair of the Plymouth e-Learning Conference, Steve Wheeler, has suggested several teaching
strategies, in which microblogging can be used to redesign learning environments (Wheeler, 2009).

These strategies were integrated into coursework designed for a preK-12 teacher preparation program and
taught by three instructors at a large university in the southwester U.S. In place of the more prevalent asynchronous
discussion boards, Twitter was used as a way to communicate with students enrolled in four different sections of a
technology integration course. This particular microblogging tool was chosen for the online discourse due to its
high level of availability. Students are able to access it across common personal computing and smart phone devices
with access to the World Wide Web, as well as cell phones limited to SMS texting capabilities.

Literature Review

Microblogging, a Web 2.0 technology has been defined as a new form of blogging that allows individuals
to post primarily text-based updates sometimes including links to images within 140-200 characters (Grosseck &
Holotescu, 2009). The integration of social media such as tools like Twitter has been linked with engaging students
in ways that move learning beyond the typical tools previously only found inside of typical LMSs (Mott, 2010). For
example with the integration of public microblogging sites like Twitter, students now have access to a multitude of
real life professionals who reflect on relevant professional experiences in numbers uncommon to previous
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educational program curriculum design. These connections can then be leveraged towards maintaining students’
levels of engagement and interest in coursework, which typically have positive impacts on learning outcomes.

Several studies have recently documented the use of Twitter as a beneficial pedagogical tool for
maintaining student engagement. The use of Twitter was suggested to result in increased interaction between
students, instructor, and the course material (Rinaldo, Tapp, & Laverie, 2011). In another study, Twitter was
successfully used as an unrestricted communication tool to facilitate students’ informal learning (Ebner, Lienhardt,
Rohs, & Meyer, 2010). Twitter has also been shown to result in positive attitudes when used as a tool to facilitate
reflection on learning when faced with personal challenges (Wright, 2010). Junco, Heiberger, and Loken,
documented significant differences in engagement and grade point averages between a treatment and experimental
group of students using Twitter for their coursework (2010). Even though learning materials may need to be
repurposed to avoid frequent interruptions when introducing the tool to students, Twitter was found to provide a
benefit when connecting students with relevant real life scenario challenges found in classroom environments
(Skiba, 2011).

Preliminary studies have shown that when students are presented with learning through the integration of
Twitter and course content, microblogging tools may in fact positively supplement traditional methods of instruction.
When used effectively, it has been documented that Twitter can be a valuable tool to improve the quality of
students’ learning experiences. However, the existing body of research about the potential outcomes when
instructors might use Twitter to connect students across multiple course sections in attempt to sustain student
engagement and supplement learning materials in a blended learning environment is limited.

Program Overview

The use of Twitter as a tool to support students’ learning was integrated as part of the course requirements
across three sections of courses during the spring 2011 semester. As part of the initial instruction provided about the
tool, students were first asked to create an account and follow their instructors and peers. Once they were orientated
to the tool each student was prompted to reply to a discussion question using a distinctive hashtag (#). The
instructors then showed students how to search for conversations using this hashtag. The instruction concluded with
showing students how to search for people and common hashtags used to find information about areas of interest,
which are associated with educational technology integration in K-12 learning environments. During each of the
remaining weeks, instructors posted a link to an article or video and included a question prompt with a
corresponding hashtag. Students were given a small amount of homework credit each week in return for responding
to each prompt and at least one other peer’s Tweet.

There were three key aspects associated with the tool’s integration. First, a web-based article or video was
provided each week in support of a relevant topic, which was presented in the previous class or used to introduce a
concept relevant to the following class. The instructors selected these resources and posted each of the links as a
Tweet. Second, a corresponding discussion question was included such that each student was prompted to reply
with his or her individual insight. Third, a distinctive hashtag was used so that students would be able to easily
follow the asynchronous conversation and see other students’ comments. One hashtag was assigned to each separate
topical prompt so that the group would be able to participate in each of the asynchronous discussions. This design
allowed students enrolled in each of the course sections to seamlessly engage in the exchange of ideas and
perspectives. As an example, one of the discussion prompts that was employed within this context is shown below:

Watch [link to video]. What are some of the benefits that you could say to a teacher who says that
digital storytelling is a waste of time or that it would be too hard for his students to do? Include
#XYZ in your Tweet.

Evaluation Method

Participants

The authors recruited 118 students, from a large university in the southwestern United States who were
enrolled in a technology integration course for teachers with a preK-12 focus. This group was comprised of eighty-
six undergraduate-level students with junior and senior standing (72.9%) as well as thirty-two students with
graduate-level standing (27.1%). The mean age of this group was 23.8 years (SD = 5.32, range 19-47). The gender
distribution was comprised of twenty-nine men (24.6%) and eighty-nine women (75.4%%).
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Process

The instructors introduced the microblogging technology to students during the second week of the
semester. Each instructor taught his/her assigned section of students how to use the tool according to the procedures
described above. The instructors awarded a small amount of homework points at the conclusion of each week’s
asynchronous discussion. At the end of the semester, a questionnaire was used to capture students’ perspectives of
the tool’s usefulness.

Data Sources and Collection

During the sixteen-week semester, students responded to roughly ten to twelve asynchronous discussions
prompts. At the end of the course these students were provided with a questionnaire, designed to record their
perceptions on the use of Twitter as a learning tool. The questionnaire included thirteen Likert items including a
five-point scale (5=Strongly agree, 4=Somewhat Agree, 3=Neither Agree nor Disagree, 2=Somewhat Disagree,
1=Strongly Disagree), presented below:

1. I felt using Twitter throughout the semester contributed to building my professional teaching knowledge
base.

2. I feel that it was easy to learn to use Twitter for the purposes of this class.

3. TIenjoyed completing Twitter assignments in this class throughout the semester.

4. I preferred to use Twitter over other forms of asynchronous discussions in this course (i.e. Discussion
boards, Blogs).

5. Using Twitter for class helped me learn about educational technology in the K-12 classroom.

6. Twitter helped me feel connected with my classmates.

7. Twitter helped me feel connected with my teacher.

8. Twitter helped me feel connected with other K12 teachers outside of ASU.

9. Twitter enhanced the development of the learning community in this course.

10. Using Twitter positively effected my participation in asynchronous online discussions, as opposed to
traditional discussion boards.

11. Tused Twitter to communicate with personal contacts before enrolling in this class.

12. Tused Twitter for educational and/or professional development before enrolling in this class.

13. T will continue using Twitter for my educational and/or professional development.

The following five open-ended questions were also posed to the student participants: 1) How much time did you
spend using Twitter this semester? 2) How do you see Twitter being used as a learning tool? 3) What did you like
most about using Twitter for this class this semester. 4) What did you like least about using Twitter for class this
semester? 5) How would you improve the experience of using Twitter for class?

Results

Upon preliminary analysis of the quantitative data, the observed results revealed mixed student perceptions.
As presented in Table 1, the students reported generally positive attitudes towards the integration of Twitter in the
coursework. It also appears that students enjoyed the connectedness Twitter facilitated between their peers.
However, it appears that the participants reacted negatively towards feelings of connectedness with their instructors.
Lastly, it was interesting to note that most students had not previously used Twitter for personal or scholarly use.

Table 1.
Descriptive Statistics for Twitter Questionnaire
Mean SD
Attitudes 1. ContrProfTeach 3.160 1.230
2. EasytoLearn 4.120 1.260
3. EnjoyAssign 3.410 1.470
4. PreferTwit 3.640 1.570
5. TwitHelpEdTechinClass 3.550 1.330
Connectedness 6. TwitHelpConnectClassmates 3.090 1.310
7. TwitHelpConnectTeacher 3.750 1.250
8. TwitHelpConnectOutsideASUTeacher 2.640 1.170
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9. TwitEnhnceLearninCommunity 3.310 1.280

Participation 10. TwitAffectParticipation 3.560 1.420
11. UsedTwitBforePersonal 1.800 1.370
12. UsedTwitBforeSch 1.500 1.010
13. ContinueUseTwit 2.910 1.330
N=118

A secondary analysis was then performed to further investigate potential differences resulting from the data
collection between two distinctly different grade level groups of students; undergraduate and graduate students. A
MANOVA between these two groups revealed that there were significant differences amongst students’ perceptions,
dependent upon the participants’ grade level status. These differences are displayed in Table 2.

Table 2.
Twitter Questionnaire Analysis
Undergrad Grad MANOVA
(n=86) (n=32) Results
Mean SD Mean SD F Sig.
Attitudes 1. ContrProfTeach 2.980 1.300 3.660 0.870 7472 0.007
2. EasytoLearn 3.850 1.340 4.840 0.570 16.403  0.000
3. EnjoyAssign 3.000 1.410 4.500 0.980 30.435  0.000
4. PreferTwit 3.310 1.620 4.530 0.980 15.877  0.000
5. TwitHelpEdTechinClass 3.300 1.410 4.220 0.750 12.111  0.001
Connectedness 6. TwitHelpConnectClassmates 2.670 1.170 4.220 0.940 44.697  0.000
7. TwitHelpConnectTeacher 3470 1.300 4.530 0.670 19.541  0.000
8. TwitHelpConnect
OutsideASUTeacher 2.570 1.210 2.840 1.050 1.275  0.261
9. TwitEnhnceLearninCommunity 3.060 1.330 3.970 0.860 12.916  0.000
Participation 10. TwitAffectParticipation 3260 1.430 4.380 1.040 16.302  0.000
11. UsedTwitBforePersonal 1.640 1.250 2.220 1.620 4.255 0.041
12. UsedTwitBforeSch 1.420 0.870 1.720 1.300 2.076  0.152
13. ContinueUseTwit 2.700 1.350 3.470 1.110 8.373  0.005

The analysis of the qualitative data was performed from a grounded theory approach (Strauss & Corbin,
1994). The text-based responses from the open-ended questionnaire items were reviewed for recurring themes and
descriptive codes were subsequently formulated. The results of this analysis revealed that students perceived
Twitter as a tool, which can be used to support making connections between course concepts, discovering resources,
and building community beyond the confines of a traditional classroom experience.

When students were asked, “How much time did you spend using Twitter this semester?”” responses varied
widely. While a few students reported using Twitter for only “Five minutes each week,” some students described
using Twitter for more extended periods of time with statements such as, “About two to three hours a week.” and
“Five hours during the semester.” When the answers were further analyzed, three categories were developed to
document the amount of time students seemed to spend using Twitter during the semester: 1) under one hour, 2)
between one and two hours, and 3) over two hours. The majority of the undergraduate student responses described
using Twitter under one hour during the semester. While the majority of graduate students reported using Twitter at
least one to two hours during the semester. The graph presented in Figures 2 and 3 represents the frequency and
distribution of responses between undergraduate and graduate students.
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Twitter Usage by Grade

Twitter Usage by Time Level

Spent

BUnder 1 hour
O1 - 2 hours
27 OOver 2 hours

BUndergrad OGrad

22

Undergrad

Under 1 hour 1-2 hours Over 2 hours

N-118
TimeSpent N - 118
Figure 1. Frequency values representing the time Figure 2. Frequency values representing the
students spent using Twitter. number of hours spent by each group.

Students described several different ways they perceived using Twitter as a learning tool. For example, one
student suggested, “Twitter polls could be a great way to get people to talk that might be reluctant to have
conversation.” Another student suggested it was a, “Great way to check for understanding, encourage high level
thinking outside of class, assist students in finding real-world applications for what we’re learning in class.” From
the analysis of the responses gathered, there were four main themes that arose to describe students’ perceived uses of
Twitter as a tool to support learning: 1) facilitate communication and discussion, 2) share and discover resources, 3)
build a learning community, and as a 4) reflection tool.

The results of asking students what they liked most about using Twitter in this context varied widely.

Many students noted that they enjoyed discovering resources, the discussions, feeling connections with classmates
and the professor, the efficiency and ease of use, concise communication requirements, learning to use a new tool,
and the convenience of the mobile platform. A breakdown of the responses between undergraduate and graduate
student input is presented below in Figure 4. A sample of the responses gathered is presented below:

e [ liked that what we had to write was concise, but I also needed to be meaningful.

e  Connecting with other educators and sharing ideas and links.

e There wasn't any pressure to elaborate in your response, since answers were supposed to be short.

e [ got to see what my classmates thought about certain topics and there were always educational videos

or websites to look through at my leisure.

e It can be used as a classroom discussion board and connect the students to outside sources.
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e I could check in easily from my phone any time I wanted to and I could comment from my phone the
moment a thought occurred to me.

What Students Liked Most
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Figure 3. Frequency values representing common themes found in most liked responses between student
groups.

Students were also asked what they liked least about using Twitter for class. The observed responses

primarily focused on the complex organization and not being able to fully grasp the usability features of the tool.
The undergraduate students also seemed to have more objections to the tool’s use than did the graduate students. A
breakdown of the responses between undergraduate and graduate student input is presented below in Figure 4. A
sample of the responses gathered is presented below:

Hard to keep track of when to post, where to post, or to remember to post.

I don’t feel like twitter is user friendly at all, it is difficult to search and at times there are so many posts it
is difficult to locate and access the one we are supposed to be using.

That I had to get a twitter account.

Twitter isn't very convenient unless you have a smartphone, which I don't have.

There is very rarely enough space to write a coherent response.

What Students Liked Least
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Figure 4. Frequency values representing common themes found in least liked responses between student
groups.
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The suggestions that students provided as to how would they would improve the experience of using
Twitter for class varied according to their course section enrollment. The undergraduate students tended to suggest
imposing additional structure in the workflow. For example, most of the suggestions made by the undergraduate
students related to increasing the student-to-student communication requirements, providing reminders to post, and
scheduling regular times for posting discussion prompts. However, the suggestions made by the graduate students
focused on providing additional instruction on the tool’s features including privacy controls, direct messaging,
(@mentions, and creating lists.

Discussion

Asynchronous discussion is often used as an instructional strategy within university-level blended
coursework. In the past the most common tool used to support this type of content-based discussions has been a
discussion board feature, which is native to many of the popular learning management systems available. It should
be noted that each of the instructors were not previously experienced with using the tool and nor had they previously
introduced it to their students. While some positive results were noted within the data collected as a result of this
study, several modifications to the instructional process were derived from the students’ feedback for future
integration in the classroom. The modifications to be made will include the following aspects: 1) a more focused
and deeper introduction with the tool’s usability features, 2) additional direction geared towards discovering peers’
comments, and 3) additional instruction planned with outcomes designed for students’ to build a rational for and
activate a personal learning network.

Not surprisingly, we found that the graduate students who participated in this study reported spending more
time outside of class using Twitter as a learning tool to supplement the course instruction. Since these students are
presently teaching in authentic K-12 settings, they may be more impressed with the real impact that technology has
on their current students and be more willing to explore using new technologies for potential adoption. Anecdotally,
as college instructors we often note that students participating in graduate-level coursework seem to be more earnest
and complete class assignments with more thought than do students enrolled in undergraduate-level courses.

Conclusion

During the past few years, researchers have documented microblogging and the use of Twitter to support
student engagement inside of traditional lecture settings. We are now just beginning to acknowledge Twitter for its
potential to expand the educational experience beyond traditional classroom settings. This case study covers one
example of how Twitter was used by instructors to support extending student engagement with content materials and
facilitating connections outside of face-to-face class settings. However, it is important to evaluate the use of Twitter
in a large number of different contexts before any conclusions how the tool can best support student engagement and
learning experiences. Adaptation of the methods presented in this case study for examination of the tool in different
contexts would add valuable perspective and contribute to our collective knowledge about students’ perceptions of
the tool’s use.
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Abstract

The purpose of this study was to explore the influence of the four traditionally hypothesized sources of self-
efficacy on learners’ self-efficacy beliefs regarding learning mathematics in an asynchronous environment. The
context of the study was a college algebra course offered in a mostly asynchronous, technology-intensive model at a
public university in the southeastern United States. Participants (N=261) completed surveys assessing their self-
efficacy to learn mathematics in this environment and to assess their mastery experiences, vicarious experiences,
social persuasion, and affective/physiological state. Regression analysis indicated that in this learning environment,
mastery experiences, persuasion, and affective/physiological state should be combined into a single dimension when
considering the source of students’ self-efficacy beliefs toward mathematics success in the context of the study.

Objective and Purposes

Self-efficacy has been identified as an important construct for academic achievement in traditional learning
environments for at least two decades. Its importance has been noted consistently through all levels of the
educational process, with various student populations, and in varied domains of learning. Self-efficacy and its
relationship to academic achievement in asynchronous online learning environments, however, are just beginning to
be researched. Given the growing prominence of asynchronous online learning, it is essential that we understand
what role constructs such as self-efficacy have in these learning environments. Albert Bandura’s (1977)
introduction of self-efficacy theory included the proposition that self-efficacy is derived from four principal sources:
mastery experiences, vicarious experience, social persuasion, and physiological/affective states. These four areas are
generally accepted in the literature as the core elements in the development of self-efficacy beliefs, but an ordering
of the importance of each of these sources is unsettled. Usher and Pajares (2006) summarize the inconsistent
findings regarding the relative strength of each source well. They follow with the proposition that “exploring the
predictive value of the sources of students’ academic self-efficacy beliefs and determining whether this prediction
varies as a function of group membership such as gender, academic ability, and race/ethnicity is a matter of import.”

(p. 130).
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While learner self-efficacy has a well-established literature base in the context of traditional learning
environments, self-efficacy research related to learners in online and other non-traditional learning environments is
relatively new. Hodges (2008a) recently called for researchers to explore self-efficacy in online learning
environments. The purpose of the present study is to investigate the relative strength of the four traditionally
proposed sources of self-efficacy beliefs of students enrolled in a technology-intensive asynchronous college math
course.

Methods

The research presented in this report began with data collection in January 2010 and concluded with data
analysis, which was completed in April 2010. Participants in the study were solicited from all students enrolled in a
college algebra course offered at a regional comprehensive, public university in the southeastern United States. The
course was delivered using a technology intensive format. The students spent most of their time learning using
instructional software and receiving just-in-time support in a math laboratory setting. Participants were invited to
participate in this study during face-to-face meetings with the professors and also through email reminders. Out of
448 students in the course, 271 students chose to participate in the study. A total of 261 students (133 female, 128
male) completed all portions of the questionnaire. Their age ranged from 17 to 50, with an average of 19.74 years.
Most of the participants listed their race/ethnicity as White (n=188), while Asian, Black, Hispanic, and Other were
reported as well. The majority of students classified themselves as freshmen (n=178), while sophomore, junior and
senior were also listed. Eighty-five percent of the participants in this study had never taken an asynchronous
mathematics course. A large number of academic majors were reported in this study (n= 68). The three most
common were undeclared (n=34), business (n=30), and the pre-professional field (n=27). Participants were not
compensated in any way for their involvement with the study.

The survey feature in Web CT Vista was used for data collection. Participants completed the Self-Efficacy
for Learning Mathematics Asynchronously (SELMA) survey (Hodges, 2008b), a demographics survey, and the
Sources of Mathematics Self-Efficacy (SMSE) scale (Lent, Lopez, & Bieschke, 1991).

The SELMA survey is a 25-question survey constructed for use in college algebra and trigonometry
courses offered in an asynchronous, technology-intensive format. In the present study it was found to have an
internal consistency Cronbach alpha value of .9032 which is greater than the 0.80 level recommended as a minimum
by Gable and Wolf (1993) for instruments in the affective domain and is consistent with other administrations of the
survey (Hodges, 2008b).

The SMSE scale consists of four, 10-question subscales designed to measure each of the four sources of
self-efficacy: mastery, vicarious experiences, social persuasion, and affective/physiological state. The Cronbach
alpha values observed for the SMSE subscales are listed in Table 1.

Table 1

Internal Consistency Values for SMSE subscales

Subscale Mastery Vicarious Persuasion Affective/Physiological
Cronbach Alpha .8974 .6613 71971 9413

The Cronbach alpha values observed for the SMSE in the present study are higher than, but comparable to,
those reported by Lent, et al. (1991). Lent et al. observed internal consistencies of .86 for Mastery, .56 for
vicarious, .74 for persuasion, and .90 for affective/physiological arousal.
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Results

The purpose of this study was to investigate the four traditional sources of self-efficacy beliefs of students
in an asynchronous math course. A regression analysis was conducted. Each of the four subscales of the SMSE was
used as a predictor variable for SELMA. Analysis of variance F (4,256)=27.31, p<. 0001 indicated a statistically
significant relationship exists between the SMSE subscales and SELMA score. The results of the regression model
are summarized in Table 2.

Table 2

Summary of SMSE Subscales predicting Self-Efficacy to Learn Mathematics Asynchronously (SELMA)
Variable B SE B [ P

Mastery 284 258 141 273
Vicarious 313 187 .097 .096
Persuasion 443 270 167 .103
Affective/Physiological 393 177 229 027"

Note. 'p < .05. 7=.299

The results of the regression analysis indicate that of the four SMSE subscales, only the
affective/physiological components were statistically significant predictors of self-efficacy to learn mathematics
asynchronously. This result was unexpected since self-efficacy theory typically promotes these four areas as the
main sources of self-efficacy. The lack of a statistically significant contribution by the mastery component was
especially surprising, as mastery is typically posited to be the strongest component of self-efficacy belief
development.

To further examine these findings, the correlations between the predictor variables were examined. The
correlations shown in Table 3 indicate a high degree of correlation between three of the variables: mastery,
persuasion, and affective/physiological. The correlation between these sources is not unexpected. Usher and Pajares
(2006) note that, “the sources informing self-efficacy are often intertwined” (p. 127).

Table 3
Correlations, Means, and Standard Deviations of SMSE Subscales
Affective/
Physiological
Subscale Mastery Vicarious Persuasion
1

Mastery

o 3457 1
Vicarious

. 846" 428" 1
Persuasion
‘ o 860" 3147 748" 1

Affective/Physiological
M 31.9 31.6 32.5 31.1
SD 8.7 54 6.6 10.2

Note. 'p < .0001

Multicollinearity is often suspected when predictor variables are highly correlated. Various rules of thumb
exist for assessing multicollinearity, which involve examining tolerance or variance inflation factor (VIF). The
tolerance and VIF for each predictor variable are provided in Table 4. Allison (1999, pp. 141-142) suggests that
tolerances close to .40 and below should be flagged as possible indicators of multicollinearity. When Allison’s rule
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is applied to the values in Table 4, three of the four variables indicate possible multicollinearity issues. Field (2005,
p. 196) summarizes additional literature regarding multicollinearity as follows:

1. Ifthe largest VIF is greater than 10 then there is cause for concern (Bowerman & O'Connell, 1990; Myers,
1990).

2. Ifthe average VIF is substantially greater than 1 then the regression may be biased (Bowerman &
O'Connell, 1990).

3. Tolerance below .1 indicates a serious problem.

4. Tolerance below .2 indicates a potential problem (Menard, 1995).

IT/ZEll'Zb“le Inflation Factor (VIF) and Tolerance for Predictor Variables

Subscale Mastery Vicarious Persuasion Affective/Physiological
VIF 5.99 1.23 3.81 3.87
Tolerance 167 815 262 259

If the rules collected by Fielding are applied to the data in Table 4, rules (1) and (3) indicate no potential
problems in the present study due to multicollinearity, rule (4) indicates a potential problem with only one variable,
and rule (2) may indicate a problem, if the average VIF of 3.7 is considered substantially greater than 1. O’Brien
(2007) warns that rules of thumb for multicollinearity are sometimes applied in incorrect contexts, and that some
techniques used to manage multicollinearity introduce more statistical problems than they solve.

Since the literature regarding multicollinearity is in disagreement, and correlation of the predictor variables
is known to be an issue in self-efficacy theory, multicollinearity will not be addressed in the present analysis with
elaborate statistical methods. The unexpected results in the regression analysis (Table 2), combined with the high
degree of correlation among predictor variables shown in Table 3 initiated further examination of the relationship
between Self-Efficacy to Learn Mathematics Asynchronously (SELMA) and the predictor variables. Each predictor
variable was regressed as a single predictor of SELMA and each was found to be a significant predictor as shown in
Table 5.

Table 5
Summary of Regression Analyses for Individual Predictors of Self-Efficacy to Learn Mathematics Asynchronously
(SELMA)

Predictor Variable B SE B R
Mastery 1.03 0.107 0.262
Vicarious 0.934" 0.192 0.08
Persuasion 1317 0.14 0.249
Affective/Physiological .0.868" 0.09 0.255

Note. 'p < .0001

Due to the high degree of correlation between the mastery, persuasion, and affective/physiological
components, these three components were combined as a single measure denoted by MPA for mastery, persuasion,
and affective/physiological. This grouping of intercorrelated predictor variables is suggested by Pedhazur and
Schmelkin (1991, p. 451). When MPA and the vicarious components were used as predictor variables for SELMA,
only MPA was found to be a significant predictor. Thus, the vicarious component was removed from the model and
MPA was used as the sole predictor of SELMA. The results are shown in Table 6 and the reader should note that
the R’ in this final model is comparable to that found in the initial regression performed (Table 2). The elimination
of the vicarious component is supported by its relatively low R’ value as an individual predictor.
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Table 6
Summary of Regression Analyses MPA Predicting Self-Efficacy to Learn Mathematics Asynchronously (SELMA)

Predictor Variable B SE B R’

MPA 0.393" 0.038 0.290

Note. 'p < .0001
Post-Hoc Analysis

Several post-hoc analyses were conducted with demographic variables and SELMA. Only one statistically
significant relationship was observed. Participants were asked whether or not they had taken Calculus in high
school. An independent samples t-test was conducted to compare SELMA for those students indicating “yes” and
those indicating “no” to that question. There was a significant difference in scores for those who indicated yes
(n=53, M=122.17, SD= 16.6) and those who indicated “no” (n=208, M=112.46, SD=17.2); t (259)= -3.68, df =259,
p = 0.0003. The effect size of this difference, |122.17 — 112.46|/17.09 = 0.57, is categorized as medium effect size.
This finding is not surprising since students who have previously had Calculus are likely to have had prior positive
experiences with mathematics at the level of the course used in this study, thus enhancing their self-efficacy toward
success through mastery experiences.

Educational or scientific importance of the study

Since the context of this study was a technology intensive, asynchronous learning environment, the results
provide information related to recent calls (e.g. Hodges, 2008a) for investigations of self-efficacy in online learning
environments. The present study also adds to the body of research on the sources of self-efficacy beliefs in varied
academic domains called for by Usher and Pajares (2006). In addition, it provides supporting evidence to
researchers who have hypothesized that self-efficacy beliefs are most impacted by mastery experiences.

It is often stated in the self-efficacy research literature that the four primary sources of self-efficacy beliefs
are the components examined in this study. The current study determined that only three of these four components
were important in the context under consideration and that possibly, the three sources should be considered as one
dimension. The model found (R*=0.29) leaves a significant amount of variance in self-efficacy to learn mathematics
asynchronously unexplained. Prior research (Hodges & Murphy, 2009) has isolated the vicarious component, which
was excluded in the current study, as the most important source of self-efficacy in similar contexts. Therefore, it
appears that additional research regarding the sources of self-efficacy beliefs in these environments should be
conducted.

From a practical perspective, the results of this study are important to instructional designers and
educational practitioners. The three sources identified in the present study are mastery experiences, social
persuasion, and affective/physiological. Purposefully including elements to address these components of self-
efficacy in an asynchronous course structured like the one highlighted in this study should enhance learner self-
efficacy. Enhanced self-efficacy, in turn, should have a positive effect on achievement. Based on the results of this
study, future research should be conducted to determine effective interventions and design guidelines to address the
sources of self-efficacy identified here for learners in asynchronous online courses.
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A Mixed Method Case Study of Student Engagement, Technology Use and
High School Success
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Abstract: The relationship between technology use, student engagement and high school success was
examined over two years. Surveys, interviews and classroom observations with students, teachers and
school leaders informed study findings. Teachers are enthusiastic about technology, but design low level,
low challenge recall assignments and tests. Student interest in learning with technology is high, but
engagement tends to be low. Instruction is dominated by information delivery using display technology.
Teachers must create meaningful, challenging and authentic student work that integrates technology.
Leaders must create a shared vision for learning with technology in high schools; Research data on learning
with technology must influence decision-making and systemic change in the education system.

Overview

To learn well in school, and to thrive and lead in a participatory and digital world, high school students
need to be intellectually engaged in meaningful, challenging and complex work - work that is discipline rich,
academically rigorous and motivates them to give over their hearts and minds to it. Intellectually engaging work
motivates learners to challenge existing ideas, to build upon their passions and interests, and to develop
explanations, arguments and solutions to problems that are complex enough to require collaborative teams of
learners to investigate. It is important to move high school learning beyond the broadcast approaches that may (or
may not) have served us well in the past 50 years. Today’s high school learners deserved to be engaged in
participatory and technology enabled learning experiences and intellectually demanding inquiry projects in school
(Bransford, Cocking & Brown, 2000; Jacobsen and Friesen, 2011; Jenkins, Clinton, Purushotma, Robinson &
Weigel, 2006). High school learners deserve to be well prepared for the ever-changing and digitally complex social,
economic, political and cultural societies that they will inherit. The competencies and habits of mind that high
school learners require to live and learn well in our media rich and socially connected global world differ from those
even 10 years ago. As our participatory digital world keeps changing, school jurisdictions and high schools cannot
afford to stand still.

While research has demonstrated that knowledge building is a key requirement for learners in the 21*
century (Bransford, Cocking & Brown, 2000; Jacobsen, 2010a; Sawyer, 2006, 2008; Scardamalia, 2005;
Scardamalia & Bereiter, 2003), most high school teaching is still characterized by information delivery and prepared
messages for individuals to sit still and consume. High school students need to cultivate their ability to work
collaboratively to improve ideas and share them publicly. School jurisdictions and high schools and need to deploy
current participatory pedagogies based on current research in the learning sciences (Sawyer, 2006, 2008) and
research on how people learn (Bransford, Cocking & Brown, 2000) to make collaborative knowledge building and
intellectually engaged learning a reality for all learners and teachers.

In the midst of a constantly changing and connected world, many high schools still do not or will not or
cannot provide pervasive access to the robust technological infrastructures and network designs needed to serve
citizens of a participatory and digital age well. While a small number of high schools now welcome student owned
devices or provide 1-2-1 laptop access coupled with open, unfiltered networks for teaching and learning, most high
schools struggle to maintain older computer labs and continue to dole out bookable timeslots; further, many school
jurisdiction IT departments filter content and throttle the school networks, which limits further any innovative uses
of technology. School jurisdictions need to put the proper technological resources in the hands of all learners and
teachers. All stakeholders in education, from the Educational Ministry, to Universities, to the Professional
Associations, to the school jurisdictions and community leaders, need to invest in and support teachers in designing
intellectually engaging work for students to do — work that is worth their time and effort.

The question that schools systems have to face is not whether this is the technology and media environment

they want because this is the connected and digitally enhanced environment that we have — global, social and
pervasive. Instead, high schools need to be asking how to change the way that teachers design learning experiences
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for students and how leaders and the profession can better support teachers and students in making best use of
modern technological resources and open connectivity. High schools need to become spaces in which learners with
diverse strengths, interests, abilities and skills are brought together around collective interests to work
collaboratively on shared goals and tasks, to create and share ideas, and to build and cultivate knowledge in a
community. A challenge for high school is to reconcile impoverished technological infrastructures and locked down
networks, and teacher-driven content delivery approaches with the collaborative knowledge building and
participatory learning approaches and expectations of today’s high school students. Clearly, transformative changes
are needed to move high schools from rhetoric to the realities of visible learning and visible teaching (Hattie, 2009)
with technology in 21% century learning contexts.

Technology and High School Success

Improving high school completion rates is a priority for the Government of Alberta and the provincial
education ministry, Alberta Education. Recognizing that high school completion has both individual and societal
benefits, Alberta Education works closely with school jurisdictions to explore and support innovative strategies to
improve high school completion rates. It is well known that the effective use of technology can increase student
engagement, impact student achievement, increase student and teacher ICT skills and, ultimately, change teaching
practices. The Technology and High School Success (THSS) initiative was part of Alberta Education’s ongoing
research into best practices in classroom technology implementation. In 2007, a Call for Proposals was issued to all
publicly funded school jurisdictions and charter schools in Alberta for research-supported proposals that would
explore the use of technology to improve student engagement and success in high school. The emphasis for this
grant funding was on initiatives that demonstrated innovative uses of technology-enhanced learning environments to
improve student learning and success in high school. In total, 24 school jurisdictions and/or charter schools were
successful in receiving funding. A research team was funded to carry out the two-year, THSS research project in the
2008/2009 and 2009/2010 school years. The THSS initiative involved over 22,000 students and 420 teachers at over
70 schools in 24 school jurisdictions. The majority of classes involved in this initiative were Grades 9 to 12. In this
paper, the authors present a selective overview of key findings from the two-year investigation. The research
findings presented in this paper emphasize intellectual engagement, thoughtful and appropriate use of technology
and the role of ongoing professional learning to support teacher development.

Research Questions and Methodology
The primary research question in the THSS study was, “What is the relationship between effective use of

technologies, student engagement, and school success?” To answer this question, the research team explored a
number of supporting questions:

1. What is the impact of technology on student engagement and success in school?

2. How was technology used to support and enhance student learning?

3. What are examples of successful models of professional learning and practice?

4. What are the essential conditions, including technical, administrative, and facility considerations that
are required to support classroom technology integration in secondary school environments?

5. To what extent were the local goals of the projects achieved?

6. To what extent were the provincial goals achieved?

A mixed method case study approach was employed to answer the research question. Case study research
intentionally focuses on the complexity of a single case, or a bounded system, as the phenomenon of interest for
disciplined investigation (Merriam, 1997; Stake, 1995). A strength of case study research is the ability to examine,
in-depth, a case or a system within its real-life context to describe what happened and why (Yin, 2009); conversely,
case study is not an inferential method focused on describing causal relationships — hence, this study was not aimed
at generalizable findings. The phenomenon of interest in this investigation is complex: student success in 23 of 24
school jurisdictions that were participating in the Alberta Education funded Technology and High School Success
Initiative (THSS) from 2008 — 2010. Thus, a range of research methods were called for in order to capture and
describe the complexity of each case, and to facilitate cross-case synthesis and explanation building (Yin, 2009).
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Both multiple methodology and mixed methods are educational research terms used to describe studies that
include at least one qualitative and one quantitative research method to produce knowledge claims (Smith, 2006).
Mixed methods research is an approach to research that is based upon the premise that research questions should
dictate the methodologies used (Johnson & Onwuegbuzie, 2004).

A mixed methods approach draws from the respective strengths of both qualitative and quantitative data
collection and analysis methods and allows researchers flexibility in being able to mix and/or combine different
approaches. The first reason for employing a mixed methods approach in this situation was for triangulation—
leading to higher convergent validity through the use of multiple measures of similar underlying concepts—and the
second reason was for complimentarity—examining different elements of a concept using different methods (Green,
Caracelli, & Graham, 1989). The appropriate use of a mixed methods approach, employing certain research methods
that fit with a range of research goals, was considered the most appropriate approach given the complexity of the
research questions in this case study.

Data Collection and Analysis

Several data sources were used to document the impact and outcomes of the initiative in two years. Data
collection methods ranged from online surveys of student engagement and technology use by teachers and students,
to focus groups and interviews with students, teachers, school leaders and jurisdiction personnel, to collecting field
notes from site visits and probing school and district records of school completion and student achievement, to
conducting classroom observations using an established protocol. Provincial achievement data, student completions
and attendance patterns were triangulated with researcher sources of data.

Almost 50 schools in 23 different school jurisdictions were included; the research team focused on Grades
9 — 12 students and teachers, and various jurisdictional personnel involved in the projects: district administrators,
school-based administration, team leads and technical support advisors/teams. Data were collected from
approximately 3400 participants at least once throughout the project’s duration (Table 1). In addition, two site visits
were conducted in the 23 school jurisdictions over the two years of the project. Site visits provided opportunities for
the research team to interview participants, conduct classroom observations and engage in ongoing dialogue with
leaders and teachers involved in the Technology and High School Success initiative.

Table 1: Total number of respondents

Data collection method Year One Year Two Total
Online survey
Students 1106 1327 2433
Teachers 128 166 294
Interviews / Focus Groups 52 30 82
Classroom Observations (n=40) 400 200 600
Teachers and Students
Estimated Total* 1686 1723 3409

*Any aggregate participant number in our study is, by necessity, an estimate.

Online Survey

Over 2600 students and teachers provided feedback and data for analysis via the online surveys during the
two years of the study. The online student survey consisted of both select-response, fixed choice items and open-
ended response items intended to gather more in-depth comments from respondents. Students were invited to
participate in the survey through an initial email invitation and a follow-up, reminder email. The data collection
occurred over a two-year period, with students completing the survey in both year one and again in year two.
Students were not tracked from one year to the next. Two student survey instruments were used. One instrument
was used to document students’ perceptions of intellectual engagement. Researchers got permission from the
Canadian Education Association (CEA) to utilize parts of the survey developed for Willms, Friesen and Milton’s
(2009) “What Did You Do In School Today?” study of secondary school student engagement. The other survey
instrument measured students’ perceptions of technology.

94




Teachers were invited to complete an online survey about their instructional planning and practices. The
URL for the online survey was sent to school authority contacts who then sent survey links to teachers in their
school jurisdiction. The survey contained questions designed to gather information regarding teachers’ use of,
comfort with, opinions of technology. The summary of survey data includes results from both the quantitative and
qualitative data analysis. Quantitative data consisted of descriptive statistics. A content analysis was performed on
the qualitative survey data, and participant comments were coded into various response categories.

Interviews and Focus Groups

Individual and focus group interviews were conducted throughout the two years of the study. A total of 82
interviews took place over the two years (Table 1). Transcripts were initially read in their entirety for content and
context, without imposing a specific analytic lens. In the second stage of transcript analysis, researchers read and
coded each text independently to determine descriptive categories and criteria. Individual coding was then
compared to establish consistency. These were a priori categories that arose from the research questions. Emerging
themes that were outside the categories and criteria were noted and analyzed. The aim of this level of analysis was to
both map out the data and review it for further analysis and to become more familiar with its content. In the final
stage of the transcript data analysis, researchers reviewed critical criteria and descriptors, which created the criteria
for content analysis for ongoing transcription analysis.

Using the descriptive categories and criteria that emerged from the initial data analysis, the codes of interest
were created, which formed the basis for the analysis. Once all the categories and criteria from the transcripts were
determined, field notes were analyzed adding any additional categories or criteria. Then the research literature was
consulted to further inform and validate the categories and criteria selected. In addition, the combination of codes of
interest, research literature, and field notes were used to create the criteria for the content analysis.

Researchers also analyzed the transcripts to discern patterns of experience. The transcripts were coded,
noting all data that related to the patterns. The identified patterns were then expounded on and combined. Themes
were defined, which were derived from patterns such as conversation topics, recurring vocabulary, recurring
activities, meanings, and/or feelings. Themes that emerged from the participants’ accounts form a comprehensive
picture of the collective experience. In this way, the researchers were able to establish which themes and sub-themes
fit together in a meaningful way.

Observational Analysis

Classroom observations were conducted during both years of the study. Observations were made in
classrooms using an established classroom observation protocol (Jacobsen, Saar and Friesen, 2010). Researchers
asked to observe in classrooms in which the teacher was directly involved in the THSS project. Researchers
conducted disciplined observations in classrooms, and during lessons, which were chosen / identified by the school,
principal or classroom teacher. In addition, field notes were made throughout the two years of the study. Classroom
interactions, student engagement and instructional practices were coded using three equal intervals during a lesson
(beginning, middle and final third of classroom time). These observations were then aggregated and analyzed using
a combination of descriptive statistics and qualitative content analysis.

Key Relationships Between Student Engagement, Effective Use of Technology and Student Success

Student Engagement

Building upon Csikszentmihalyi's (1990, 1997) research on how people learn best — which is by doing
things that are challenging and of deep interest to them, reflective of the close interplay of the emotional in cognition
and the development of capacity - Friesen (2007) has defined intellectual engagement, the state in which the learner
is so focused, so intensely engaged, that time itself seems to disappear, as a key goal for quality teaching and
learning. An OECD report (2007) explains that at this point of engagement, the brain begins to make connections
and see patterns in the information, which results in a “powerful illumination which comes from understanding” (p.
72). This state of sudden epiphany is described as “the most intense pleasure the brain can experience in a learning
context” (ibid., p. 73) and naturally, is an experience that fosters motivation as students experience the pleasure
inherent in deep learning.
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A number of researchers (Jacobsen and Friesen, 2011; Jacobsen, Saar and Friesen, 2010; Kuh, 2001, 2003;
Means, Toyama, Murphy, Bakia, and Jones, 2009; Willms, Friesen & Milton, 2009) have focused on the
connections among student engagement, the learning environment and teaching practices. These studies have
shown that student engagement is related to a number of factors such as: (i) the types of instructional practices
teachers enact, (ii) authenticity and complexity of the work students are asked to do (iii) the types of technologies
students utilize in their learning and (iv) the amount and type of ongoing feedback students receive while they are
learning. This research has established clear correlations between these school related factors present in the learning
environment and students’ levels of engagement. Their research confirms a finding by the Learning Sciences and
Brain Research project sponsored by OECD (2002, 2007). “The more closely the goals of teachers, learners and
educational systems are matched, the more effective the learning will be... the more closely this learning is linked to
external stimuli of ‘real world environment’, the more it will engage and stimulate the learner” (OECD, 2007, p.
200). Based on rigorous research on engaged learning and engaged teaching, Friesen (2009) has developed a
Teaching Effectiveness Framework to guide high quality design and support of student inquiry learning.

Most of the 23 school jurisdictions involved in the Technology and High School Success initiative
indicated that increased student engagement was a goal. Data from several sources, including interviews, survey and
classroom observations, were triangulated to determine the extent to which students were engaged in their studies.
On the survey, students reported on levels of their engagement in social studies, language arts, mathematics and
science classes. During interviews and focus groups, students were asked to comment on the types and nature of
tasks they were asked to complete across the curriculum, and the ways that they used technology to connect,
communicate and collaborate. Classroom observation data was collected to explore various factors contributing to
student engagement (i.e., Instructional Practices, Authenticity and Complexity of Student Work, Assessment For
and As Learning, and Academic and Intellectual Engagement). Levels of student engagement in lessons, tasks and
activities was gauged at the beginning, middle and end of a lesson by counting the number of students displaying
one of four types of behavior:

e Disengagement would include inattention, attending to an alternative activity, off-topic conversation, or
misbehaviour.

e Ritualistic Compliance is identified as working on assigned activities without enthusiasm or personal
investment. Going through the motions of completing work to avoid conflict or unpleasant consequences.

e Academic engagement is identified by on-task behaviours that signal a serious engagement in class work;
these include attentiveness, doing the assigned work, and showing enthusiasm for this work by taking
initiative to raise questions, contribute to group activities and help peers.

e Intellectual Engagement refers to an absorbing, creatively energizing focus requiring contemplation,
interpretation, understanding, meaning-making and critique which results in a deep, personal commitment
to explore and investigate an idea, issue, problem or question for a sustained period of time.

From the perspective of student engagement, the first finding is that the majority of teachers participating in
this study are in the early phases of adopting learner-centered instructional strategies; a teacher centered approach to
lesson delivery in high school is not strongly correlated with student engagement. The second finding is that teacher
activity and student groupings / interaction patterns indicate that the majority of classroom time is devoted to
teacher-directed, whole group instruction rather than the student-directed, interactive, peer-to-peer interaction. The
third finding is that the majority of participating secondary teachers are in the beginning phases of designing
authentically engaging, complex tasks for students — for most high school students, the work they are asked to do is
note-taking, answering pre-defined questions and completing chapter and unit tests. The fourth finding from direct
classroom observations is that only one-third (30%) of teachers achieved an above average score (i.c., a score of 3 or
4) on each of three measures of intellectual investment, instructional style and authenticity during 2 - 3 time
intervals in a lesson.

The most important thing a teacher can do to increase student engagement is to design and support student
learning tasks that are meaningful, authentic and challenging (Jacobsen, 2010b). The classroom observation measure
of task / activity authenticity indicates that the majority of tasks fall in the artificial versus the real world category —
students are often asked to do replication work rather than knowledge building work in each discipline. Our fifth
finding is that the majority of participating secondary teachers are in the beginning phases of designing and
supporting learning environments that require and support intellectual investment by high school students. The sixth
finding is that the majority of participating secondary teachers are well practiced at whole class instruction and
guided, whole class discussion. The seventh key finding is that the majority of participating secondary teachers are
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in the beginning phases of involving students in assessment and using constructive, timely feedback to improve
learning. While we did not test the relationship with standardized achievement testing, there appears to be an over-
emphasis on good marks in high school teaching rather than engaged learning and developing deep understanding.

Finally, our eighth finding with regard to student engagement is that more than 50% of high school students
exhibit disengagement and ritualistic compliance behaviors during the first third of class time in over 50% of the
classrooms we visited. Disengagement and ritualistic compliance behaviors persist into the middle and final thirds of
a lesson. Academic engagement was observed in less than 50% of the classrooms we visited, and the percentage of
students who were academically engaged dropped as the lesson proceeded. Intellectual engagement was observed in
very few classrooms in this study. In the six out of fifty classrooms where intellectual engagement was observed, it
was the teacher’s connection to the discipline of study and the design of tasks that enabled students to work together
on meaningful and challenging work, along with the appropriate use of technology for collaboration, expression and
communication of ideas, and continuous assessment for learning, that were the conditions that led to the greatest
amount of change and transformation

Effective Use of Technology To Support and Enhance Student Learning

Though there is a range of information, communication, social and participatory technologies that could be
used in the classroom, in the current study, students reported that their teachers tended to use technologies such as
interactive whiteboards and videos most frequently. Social and participatory technologies could, potentially, act as
social levelers if used more frequently in school — for example, technologies offer students with mobility, hearing
and visual challenges a “hand up” while many of these technologies could also be used to help all students to learn
better in universally designed learning environments. While most teens are engaged frequently in social networking,
the majority of schools and districts tend not to allow students to use social networking in schools. Students report
that outside of school they frequently use social networking software (see Table 2).

Table 2: Technology Frequently Used by Students Outside of School (Open-ended survey item)

Comment category Number of comments
Social networking tools (e.g., Facebook) 286
General internet use 37
Gaming 21
Cell phones and texting 15
Music 13

A majority of students (76%) revealed that when technology was used in the classroom, most often they
were watching or listening to the teacher present material to the class while using technology or that they (70%)
were working alone with technology. There is an observed disconnect between the technologies that students use
outside of the classroom (Table 2), and are comfortable using, and the technologies that they are exposed to in the
classroom, such as teacher-controlled interactive whiteboards, multimedia content and streaming video
presentations.

An analysis of the interviews with school and district staff suggest schools and districts are in the early
stages of providing opportunities for st