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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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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

16



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.
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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
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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
committing resources to build the
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.

33



References

Bham, G., Cernusca, D., Manepalli, U. & Luna, R. (2010). Student-Centered Evaluation of a GIS
Laboratory in Transportation Engineering. The 2010 ASEE Annual Conference & Exposition, June
20-23, Louisville: KY.

Bold, M. (2006). Use of wikis in graduate course work. Journal of Interactive Learning Research, 17(1), 5.

Cernusca, D. (2008). Implementation of an Online Learning Environment in a Large Classroom: A Design-Based
Research Journey. Berlin, Germany: VDM Verlag Dr. Muller.

Cole, M. (2009). Using Wiki Technology to Support Student Engagement: Lessons from the Trenches. Computers
& Education, 52, 141-146.

Cronin, J.J. (2009). Upgrading to Web 2.0. An Experiential Project to Build a Marketing Wiki. Journal of Marketing
Education, 31(1), 66-75.

Engestrom, Y. (1987). Learning by expanding: An activity theoretical approach to developmental research.
Helsinky, Finland: Orienta-Konsultit Oy.

Engstrom, M. & Jewett, D. (2005). Collaborative Learning the Wiki Way. TechTrends, 49(6), 12-15.

Google Sites ® Available at: http://www.google.com/sites

Jonassen, D. H. (2000). Revisiting Activity Theory as a Framework for Designing Student-Centered Learning
Environments. In D. H. Jonnasen & S. M. Land (Eds.), Theoretical Foundations of Learning Environments
(pp. 89-121). Mahwah, NJ: Lawrence Erlbaum Associates, Publishers.

Kosonen, M. & Kianto, A. (2009). Applying Wikis to Managing Knowledge — A Socio-Technical Approach.
Knowledge and Process Management, 16(1), 23-29.

Learning Objects ®, http://www.learningobjects.com/.

Mezirow, J. (2000). Learning to Thinks Like an Adult: Core Concepts of Transformation theory. In: J. Mezirow &
Associates (Eds.). Learning As Transformation. Critical Perspectives on a Theory in Progress (pp.3-34).
San Francisco, CA: Jossey-Bass, a Wiley Imprint.

Nicholas, H. & Ng, W. (2009). Fostering Online Social Construction of Science Knowledge with Primary Pre-
Service Teachers Working in Virtual Teams. Asia-Pacific Journal of Teacher Education, 37(4), 379-398.

PBWorks for educators (2011). http://pbworks.com/content/edu+overview

Ravid, G., Kalman, Y.M., Rafaeli, S. (2008). Wikibooks in higher education: Empowerment through online
distributed collaboration. Computers in Human Behavior, 24, 1912-1928.

Sheppard, S.D., Macatangay, K., Colby, A., & Sullivan, W.M. (2009). Educating Engineers. Designing for the
Future of the Field. San Francisco, CA: Jossey-Bass. A Wiley Imprint.

Shih, W-C., Tseng, S-S & Yang, T-C (2008). Wiki-based Rapid Prototyping for Teaching-Material Design in
e-Learning Grids. Science Direct, 51, 1037-1067.

Sigala, M. (2007). Integrating Web 2.0 in e-learning environments: A socio-technical approach. International
Journal of Knowledge and Learning, 3(6), 628-648.

Trentin, G. (2009). Using a wiki to evaluate individual contribution to a collaborative learning project. Journal of
Computer Assisted Learning, 25(1), 43-55.

Walsh, L. (2010). Constructive Inference: Wikis and Service Learning in the Technical Communication Classroom.
Technical Communication Quarterly, 19(2), 1840211.

Wheeler, S. & Wheeler, D. (2009). Using Wikis to Promote Quality Learning in Teacher Training. Learning,
Media and Technology, 34(1), 1-10.

Wiki Spaces for educators ®. Available at: http://www.wikispaces.com/content/for/teachers

34


http://www.google.com/sites
http://www.learningobjects.com/
http://pbworks.com/content/edu+overview
http://www.wikispaces.com/content/for/teachers

Research on Taiwan Engineering College Students' Learning Styles
in Blended Learning Environment

Hsin-Tzu (Tommy) Chen
Chinese Culture University, Taiwan

cxz4(@faculty.pccu.edu.tw

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.
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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.
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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
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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.
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