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ABSTRACT

Team-based learning is an active learning instructional strategy wsed in the fraditional face-to-

Jace classroom. Web-based computer-mediated communication (CMC) tools complement the
Jace-to-face classroom and enable active learning between face-to-face class times. This arti-
cle presents the vesults from pilot assessments of computer-supported team-based learning. The
eethors wtilized pedagogical approaches grownded In collaborative fearning techrigues, such
as team-based learning, and extended these technigues to a Web-based environment through
the wse of computer-mediated communications foely (discussion Web-boardsi. This approach
was examined through field studies in the course of two semesters ai a US public technological
wniversity. The findings indicare thar the perceptions of team leayning experience such as per-
ceived motivation, enjovment, and learning in such o Web-based CMC envivonment ave hicher
thawn in traditional face-ro-face cowrses. Jn addition, owr results show that perceived feam mem-
bers’ comtributions impact individual learning experiences. Overall, Web-based CMC rools are
Found o eftectively facilitate tear interactions anid achieve higher-tevel lecrning,

Keywords:  ALN; asvrchronons learning networks; collaborative learning: computer-medi-

learning

INTRODUCTION

port tools that supplement the face-to-face

Instructors of both traditional face-
to-face and online classrooms seek active
learning techniquesthatengage the learners.
The mereased use of Web-based computer-
mediated communications (CMC) as sup-

classroom{(“blended learning"yand enable
active learning between face-to-face class
times fit this quest. CMC is regarded as an
efficient computer support tool to facilitate
student participation (Phillips & Santoro,
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1989). Prior research (Wu & Hiltz, 2004)
reportsthatadding asynchronousonline dis-
cussions through CMC platforms enhances
students” learning quality in a face-to-face
class setting. Although various Web-based
computer-mediated communications learn-
ing strategies have been applied in the
field (e.g.. online collaborative learning),
limited research focuses on computer-sup-
ported team-based learning ina face-to-face
classroom. Team-hased learning (TBL)
is an instructional strategy that promotes
active learning in small groups that form
a team over timeé {Michaelsen, Fink, &
Knight, 2002).

Our goal is to assess the impact of
team-based learning when introduced ina
face-to-face classroom that utilizes Web-
based CMC as a supplemental learning
tool between classes, thus increasing team
mteraction across the semester. A Web-
based computer-mediated communications
toof called WebBoard™ was utilized inour
computer-supported team-based learning
researchto facilitate team learning activities
and communication. This paper describes
results from this experience. The paper
begins with a literature review building on
constructivist learning, collaborative learn-
ing. small group learning. and Bloom s tax-
onomy theortes. It then provides examples
ofthe Web-based interface and pedagogical
implementation, introducing a model for
assessing computer-supported team-based
learning. Research questions, hyvpotheses,
and data analysis results are presented.
Finally, the limitations of the study and
future research efforts are discussed.

We believe that our contribution is
two-fold. First, we describe an approach
for transterring a grounded pedagogical
approach to a Web-based environment
by supplementing the experiences from a
face-to-face classroom. Second, we docu-

ment preliminary assessment results that
support the feasibility and effectiveness
of the proposed approach. This discussion
should be of interest to educators and re-
searchers in expanding the use of current
Web-based learning management systems
with a structured modular approach through
the integrated use of discussion forums
to achieve higher-order team learning
QUICOIMES.

THEORETICAL BACKGROUND

Constructivist Learning Theory

Leidnerand Jarvenpaa(1995)classify
learning models and discuss their relevance
and impact in information systems educa-
tional approaches. The broadest categories
of this classification are objectivism and
constructivism. Objectivism posits that
learning occurs in response to an external
stimulus. Learners respond to the stimulus
by modifyving their behaviors. This model
assumes that abstract representations of
reality and knowledge exist independently
from the learners. Teaching consists of
transferring knowledge from the expert
to the learner. Opposiie to objectivism,
constructivism posits that learning is nota
process of knowledge assimilation, but an
active process of constructing individual
mental models, in which knowledge is
created in the mind of the learner. In this
modeleach individual controls the pace and
depth of his/her instruction. The instructor
is only a moderator in the process of hy-
pothesizing, questioning, and discovering
the conceptual relationships between and
among various objects.

Team-based learning uses a construe-
tivist approach, which converts the learner
from a passive to active learner. This dif-
fers from the traditional teacher-learner
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or objectivist approach, Students in this
constructivist learning environment play a
more active role as learners, since they need
to be well-prepared in order to effectively
engage in various class activities, such as
to facilitate class discussions. 1o be able
to take challenges from their peer learners
and Instructors, and so forth. Therefore, the
constructivist approach is aimed to facili-
tate students” critical thinking to achieve
higher-level learning.

This research explores how the
constructivist approach can be utilized to
promote team-based learning in a Web-
based CMC tool environment. Buildingon
experiences from face-to-face team-based
learning teaching(Michaelsenetal.. 2002),
computer-mediated communication tools
are adopted 1o expand the collaboration
opportuniities via online team activities
between weekly classes. Suitabletechnolo-
giesused in this contextare listservs (email
distribution lists with a Web-based inter-
face) and asynchronous learning network
systems (e.g., WebBoard, WebCT, Black-
Board, or similar technologies provide
both a synchronous and an asynchronous
discussion environment).

Collaborative Learning

Built upon the constructivist theory,
collaborativism suggests that learning qual-
ity enhances through shared understanding
of more than one learner. Due to social
interactions and intensive sharing among
collaborative learners, collaborative learn-
ingresults in higher learning compared with
individual-oriented learning (Leidner &
Fuller 1996, Schiechter (1990) found that
learners perceived higher-order learning by
generating more creative ideas and more
diverse reasoning in collaborative small
study groups.

Our computer-supported team-based
learning approach takes advantage of col-
laborative learning strategies, with more
structured teams, whichexist forarelatively
fonger period (in our case, in the entire
semester) and with a stable team setup
(i.e. same team members), in comparison
to other approaches where most teams are
buiit much more casually and temporally.

Small Group Learning and
Team-Based Learning

The importance of small groups
learning and knowledge creation has been
increasing in both education and industry.
Team-based learning focuseson fixed small
groups, which are established for semester
long collaboration instead of temporary
purposes. Small groups promote each
other’s learning and success by holding
ecachmember personally responsible forthe
fair share of the work (Johnson, Johnson,
& Smith, 1991). This turns the learning
experience into a process, which improves
the guantity and guality of the learning
by leveraging long-term caring and peer
relationships (Johnson & Johnson, 1999).
Team-based learning simulates the similar
peer collaboration experience in a real
world. Therefore, the team-based learning
experience may represent a useful training
for students” long-term career success.

The main emphasis of team-based
learning isthe organization around modules
{work unitsyacross the semester, consisting
of 5-7 three phase sequences {Michaelsen
etal., 2002). Each sequence includes prepa-
-ation, application and assessment before
moving to the next unit. Teams should
be five to seven members in size. They
evolve through four essential procedures:
team formation, student accountability,
team activities, and high quality feedback
{Michaelsen et al., 2002). Our research
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uses these four procedures as the basis for
the introduction of computer-supported
technigues.

Phased Cognitive Development
Perspectives

The approaches presented in this
study are based on pedagogical theories
that recognize the role of incrementally
promoting higher-level learning through
progressive team activities. Bloom, Engle-
hart, Furst, Hill, and Krathwoh! (1936)
organize learning based on different phased
cognitive development stages of informa-
tion elaboration, starting from knowledge
and comprehension to the higher levels of
evaluation and synthesis. Bloom et al’s
taxonomy of learning goals and objectives
summarizes the way student learning pro-
gresses throughvarious stages ot increasing
complexity.

Bloom’s taxonomy is particularly
useful to identify a progression of leam-
ing, which is applied to the computer-sup-
ported team-based learning process. In the
lower levels of the taxonomy (knowledge,
comprehension, application) students ab-
sorb knowledge that is presented to them,
comprehend it, and learn how to rank order
and make inferences in other contexts. In
the higher levels ofthe taxonomy (analysis,
synthesis, and evaluation), students learmn to
generalize and transfer what they learnedto
their personal interpretation of reality. They
fearn to analyze and classify the models
they have created. While the synthesis and
evaluation levels of the taxonomy can also
be accomplished by individual learners, col-
{aborative methods and working in feams
provide opportunitiestoexcel in integrating
associationsand making judgments through
communication with peers. In this collabo-
ration mode, students can reach the higher
tevels of the Bloom’s taxonomy.

WEB-SUPPORTED
TEAM-BASED LEARNING
EXPERIENCES

Computer-supported team-based
learning conducted via a Web-based CMC
tool was introduced ina 1 5-week semester,
face-to-face graduate course ata US public
technological university during the Fall
2004 and Spring 2005 semesters. The first
class period introduced the computer-sup-
ported team-based learning instructional
strategy. The class was divided into teams
of five to six students, including at least
one woman and at least one student with a
wireless laptop. The course materials were
divided into six modules, with no midterm
orfinal. Two out-of-class individual article
reviews were assigned to the students.

The graduate courses i which we
conducted this research was re-modeled,
according to Michaelsen etal. (2002). Sev-
eral steps of the TBL instructiopal strategy
were modified to incorporate the use of a
Web-based CMC tool called WebBoard
{http://www. webboard.com/) intended for
active learning activities between weekly
face-to-face classes. A phased approach
to active learning assignments via Web-
Board was implemented across the two
semesters of the study (Gomez & Bicber,
2005). Particular emphasis was placed on
additional individual preparedness pre-
module activities and team post-module
activities through the use of WebBoard: a
learning management system that provides
a flexible interface for classroom discus-
sion management. Figure 1 showsatypical
discussion interface in WebBoard. The left
frame provides an organized list of class
activities. The right frame shows the details
of each individual posting. Forexample, in
the first semester, students posted prepara-
tion materials on WebBoard (http:/www,
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Figure 1. WebBoard interface
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webboard.com/) and wrote their post-team
activity results on a poster in class. In the
second semester, teams posted results of
their work on WebBoard instead of hand-
Writing on posters,

The team-based learning activities are
based on an iterative process that divides
the course into five to seven modules
(themes/work units), as Michaelsen et al,
(2002} suggests. A module is defined as a
work unit or theme. Each module intro-
duces increasingly complex materials that
students must master before a subseqguent
module is introduced. A module can span
more than one week’s worth of course
materials, but a single activity should not
span more than one class. Web-based CMC
tools enable spanning bevond the single
class time (when materials are hard to
understand) by enabling the team to work
between scheduled class times. Each of
the modules must then be subdivided nto
individual preparation (reading materials
and discussions), readiness assessment
tests (individual and team), multiple team
activities, and post module assessment.

The instructor acts as a facilitator
across each module, He/she is responsible
forhypothesizing, questioning, and discov-
ering the conceptual relationships between
and among various concepts (Passerini &
Granger, 2000), and spending more time
on preparation of the readiness assessment
tests (RAT) and team activities, rather
than course lecturing. The instructor plays
a pivotal role m the TBL process, both
for the course organization and ongoing
module activities. In lieu of class lectur-
ing. the instructor actively participates in
the classroom as a task coordinator and
tume manager while observing eachteam’s
discussions to readily intervene eitheras a
subject matter expert or to clarify points of
the task. Timely grading and feedback are
essential aspects of the TBL process and
should not be overlooked when planning.
The instructor also provides feedback when
team activities come together for sharing
across the classroom.

Ouremphasis with the mtroduction of
Web-based tools to the TBL process is on
the individual preparedness of the student
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before taking the individual readiness
assessment test for a given module and
subsequently taking the team readiness
assessment test, Toaccompany the reading
assigniments, students were asked to post
a short reading summary and then reply to
another student’s reading summary. In the
Fall 2004 semester, the reading summaries
were discussed online acrossthe classroom.
In the Spring 2005 semester, the reading
summaries were discussed within each
team. Our observations across both semes-
fers indicate that discussions within the
team demonstrated two benefits: extended
discussions with the team and increased
discussions prior to the team readiness as-
sessment tests. reinforcing the preparation
at the start of a new module. This suggests
that discussions between team members
are more effective and rewarding than
discussions across the entire elassroom. In
reviewing the discussion board postings, the
length and depth of the discussions were
richer and more engaging when individu-
als were discussing within theirteam. This
provides the additional benefitof increased
team cohesion; a quantitative measure o
be included in future research.

The student transition from their
individual preparedness activities to the
readiness assessment tests. Individual
preparedness activities include all reading
materials for the module, reading sum-
maries. and individual exam notes for
sharing with teammates, requiring students
to organize their preparation time. It is
suggested the guestions for the readiness
assessment tests should span the modules
reading materials and be geared toward
concepts; not detatled questions typically
categorized as “by rote”. The questions
should be broad enough to cover all of the
module’s reading materials, Michaelsen et

al. (2002) suggests approximately twenty
multiple choice questions at the start of
each new module for the readiness assess-
ment test (RAT). Our research used a point
svstem for the team readiness assessment
test where teams were given a scratch card
and were allowed to select more than one
answer, Points were awarded in decreasing
value {(e.g. five points first try, three points
second try, one point third trv). Teams are
permitted to appeal a question, with five to
ten supporting sentences to ensure 8 congise
and well thought out rebuntal. Students
build cases with convincing evidence to
persuade the teacher to award credit for
an answer missed by the group on the test
(Michaelsen et al.. 2002).

Multiple team activities per module
are needed with increased levels of com-
plexity and are not assigned until after the
team readiness assessment test. Typically
team activities span two or three weeks
for a single module. but a single activity
does not carry over from one week to the
next. The ideal activity is one that is a case
study or has a problem-solving aspect to
the activity. After each team activity, de-
liverables were reviewed and critiqued by
the other teams, possibly for extra credit.
The review and critique occurred in the FtF
classroom for the first semester and using
WebBoard forthe subsequent semester. The
premise was to deepen the learning and re-
inforce the objectives of the activity, while
providing the instructor an opportunity
to comment. Upon completion of a team
activity, students should review the other
teams’ deliverable and provide feedback
to generate discussion.

Figure 2 summarizes the team-based
learning iterative process and where com-
puter-supported activities were introduced
mn this study.
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Figure 2. Computer-supported team-based learning evenis
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ASSESSING
COMPUTER-SUPPORTED
TEAM-BASED LEARNING

The constructivist approach, coop-
erative, and collaborative theories and
models, provide the background for the
elaboration of the team-based learning
assessment framework reviewed in this
study (see Figure 3). Earlier research on
Web-supported participatory examinations
(Wu, Bieber, Hiltz, & Han, 2004) and col-
laborative examinations{Shenetal., 2004),
informs the proposed team-based learning
constructs and expected relationships. In
order to succeed in this TBL process, stu-
dents should prepare first, so that they can
contribute their insights to the whole team
(individual preparedness construct). We
assume that their individual preparedness
might bring more confidence for them on
the value their team member’s contribu-
ttons to problem solving, and they can also
integrate and gain more insights from their
team members. During this TBL process.
students can learn more by communicating
efficiently, and by building rustamong their

team members. Overall, we expect that the
whole TBL process will provide the students
an enjovable leaming experience, and will
motivate them think at the higher levels of
Bloom’s learning taxonomy. enhancing the
quality of the learning experience. Figure
3 lists the key constructs and hypotheses
tested in this study.

. Delinitions: Perceived Mndividuol
Preparedness 1s a self-reported
student assessment of deep versus
superficial study ofthe materials (Go-
mez, Wu, Passerini, & Bicber, 2006:
Michaelsen et al., 2002);, Perceived
Team Member Volue or Comtribu-
tions is the positive perception of
the value of teamwork (Isabella &
Waddock, 1994, Perceived Trust/
Communication Skills refers to the
opemness of communication within
the teams {Coppola, Hiltz, & Rotter,
2004y, Perceived Motivation reters
to the intrinsic and extrinsic factors
that influence students® interest and
attitudes towards the learning expe-
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vience {Malhotra & Galletta, 2003):
Perceived Enjoyment is the extent
to which the learning activity (the
team based learning experience) is
pleasant and satisfactory to the learn-
ers (Davis, Begozzi, & Warshaw,
1992y, Perceived Learning focuses
on perception of the course quality;
usefulness and extend of individual
learning experiences as reported by
the learners {Wu et al., 2004},

In exploring the relationships and
impacts of computer-supported team-based
learning, we focused onanumberof factors
that could impact students” perceptions of
learning. We adopted and modified a few
validated constructs—"perceived learn-
ing,” “perceived motivation” and “per-
ceived enjoyment”™—1rom asvachronous
online discussion research (Wu & Hiltz
20048, In addition, we created two new
constructs called “perceived individual pre-
paredness” and “perceived team members’
value/contributions.” More specifically, we
expect that the collaboration experiences
and team-based activities completed by
the teams throughout the courses will have
a positive tmpact on perceived learning.
Individual preparedness, measured as a
self-reported student assessment of their
deep versus superficial study of the mate-
rials, will positively impact the perceived
value and contribution of the team-learn-
ing experience. This assumption follows
Michaelsen et al.’s (2002} findings that
individual contributions to team-output
will promote team development and reduce
social loafing and, therefore, will have a
higher impact on the overall team-based
learning experience.

Prior asynchronous learning net-
works research {Wuo & Hilwe, 2004; Wa
et al., 2004) shows a positive correlation

between perceived motivation, enjoyment,
and learning, when students participate in
designing, answering, and grading exam
questions on an asynchronous learning
networks tool. These findings occur in the
context of students’ learning experience
from online discussions through computer-
mediated communications platforms for
blended classes, which mixed traditional
classroom lecturing with asvnchronous
online discussions,

Individual preparedness and perceived
member contribution to computer-sup-
ported team-based learning are expected
to have a positive impact on learning, as
wellas on motivation and enjoyment of'the
team-based learning experience. In particu-
lar, motivation and enjoyment will act as
intervening variables {(see Figure 3). We
alsoexpectmotivationto positively impact
the overall enjovment of the team-based
learning exercises. Following Thorndike™s
“Law ofIntensity” and “Law of Readiness™
{ Thorndike. 1932), we expect that students
who are engaged in the learning process
through the multiple collaboration experi-
ences embedded inthe course organization,
will be more motivated to leam, and will
enjoy the learning experience better.

Lastlv, we expectthatthe independent
variables of individual preparedness, per-
ceived team member value and contribution
to computer-supported team-based learning
will impactthe level oftrustand opennessof
communication within theteams, indirectly
influencing communication and enjoyment.
Establishing trust early (swift trust) in on-
line communities has been found fo have a
positiveimpact{Coppolaetal ,2004yon the
learning experience. While we donotreport
results on trust measures (further analysis
and reiteration are needed astrust measures
were collected only inthe Spring 2005 reit-
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Figure 3. Team-based learning (TBL) framework
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eration of the field study), we include trust
and communication as an important vari-
able to consider in a computer-supported
team-based learning model, which will be
influenced by the individual preparedness
and team contributions. As discussed in
the future research section of this paper,
additional observations in the Summer and
Fall semester 2005 will supplement our
preliminary observations.

Research Questions and Hypotheses

Based on the above discussion, our
research is set out to investigate the fol-
lowing general questions:

» Does students’ perception of team
contributions impact their learning
from the computer-supported team-
based learning process?

¥ Does individual preparedness affect
perceptions of computer-supported
team-based learning experiences?

A number of research hypotheses
are therefore derived from the proposed
research framework (see Figure 3).

Hypothesis 1a&b: Higher individual
preparedness will increase students’
perceived motivation and enjoyment
from computer-supported team-based
tearning process.

Hyvpothesis 1¢: Higher individual pre-
paredness will increase the perception
of team members” value and contri-
bution to the computer-supported
team-based learning process.

Hypothesis 2a&b: Higherperceived team
members” contributions to computer-
supported team-based learning will
increase perceived motivation and
enjoyment from this process.

Hypothesis 2¢: Higher perceived team
members’ contributions to computer-
supported team-based learning will
enhance perceived learning in this
process.

Coperight £ 20
iz prolubited.

07, des Grovp loe. Copymg or distabuting o print oy electronie forms wathont sveitten peroesssson of fdes Gronp ne.



30 Int J of Web-Based Learning and Teaching Technologies, 2{2), 21-37, April-June 2007

Hypothesis 3a&b: Higher perceived mo-
tivation will lead to higherenjoyment
and learning from the computer-sup-
ported team-based learning.

Hypothesis 4: Higher perceived enjoyment
from the computer-supported team-
based learning will lead to higher
learning.

Methods and Sampling

To test the hypotheses. survey ques-
tionnaires were used in the same masters-
level information svstems course called
“Information Systems Principles™ during
Fall 2004 and Spring 2005 semesters. A
total of 73 students volunteered to partici-
pate in our computer-supported team-based
fearning study. Among 73 respondents, 61
students disclosed their demographic in-
formation. Over 50% of them are full-time
students, about 33% are part-time, and the
rest are non-matriculated students, whoare
studying without officially being admitted
to degree programs. About 60% are males,
36% are females, and three people did not
provide their gender information. The ma-
jority of the respondents are between 21 to
30 years old, about 16% are between 31 to
40 vears old, and the rest are between 41
to 30 vears old.

Data Analysis and Discussion

In this study. the majority of data was
collected from the surveys, which covered
all variables proposed in the computer-
supported team-based learning rescarch
framework (Figure 3). The primary data
analysis methods to analyze our survey
are descriptive analysis, factor analysis,
and correlation analysis. First, descriptive
data analysis was conducted 1o evaluate
the validity of the constructs and the reli-
ability of the scale used in the study. All
the constructs returned a Cronbach’s Alpha

higher than 0.70. The detailed question
items for each construct are listed in Ap-
pendix section.

The factor analysiswas then performed
to confirm the loading of the questionsto the
respective factors. In general, the question
items show high reliability ofthe constructs
they represent. The exploratory factor
analysistechnique was used in this study to
verity whether the grouping of the survey
questions maps to the model constructs.
An exploratory factor analysis (EFA) was
run to identify the underlying model, the
number of factors in the model, and the
variables (by type of questions) associated
with each factor. Within the factor analysis
technique, aprincipal components analysis
(PCA) was used to highlight the number
of factors to be extracted from the model.
The confirmatory factor analysis (CFA), in
its rotated version {VARIMAX rotation)
helpsto identify the underlying model. The
Principal components analysis yielded six
factors with eigenvalues >1. We focused
on the first five components corresponding
to the research model constructs (Table 3)
because of the limitation of one of the re-
search constructs (individual preparedness)
that vielded ambiguousresults and because
the additional variance explained by the
additional factor did not substantially alter
the model {as it is the lowest incremental
cumulative variance). 1o addition, we did
not testthe trust/communication construct,
with apossible impactonthe overall model.
Limitations of this approach as introduced
at the end of this section.

Extraction Method:
Principal Component Analysis

Table 4 shows the bivariate cor-
relations among variables and provides
intriguing results. In particular, it shows
that perceived enjoyment and motivation
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Table 3. Components extraction matrix
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Tahle 4. Bivariate corvelation analysis
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** Corvelation Is significant gt 0,01 level (nwo-railed)
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are highly correlated with the dependent
variable of perceived learning (R>0.63
for both constructs). It also shows that
perceived team member’s contribution
positively correlates to learning. enjoyment
and the motivation constructs, However,
the bivariate correlation analysis shows
that individual preparedness is not signifi-
cantly related to the other variables, and
the relationship, if any, is negative.

Based on the results of the above
bivariate correlations, we identify that
hvpothesis 1 (a. b, and ¢)are not supported.
The other hypotheses are supported at the
p=0.01, with the correlation between team
contributions and motivation significant at
the p=0.05 level (see Figure 4).

From theabove data analysisresults, it
issuggested thathow individuals value their
team members’ contribution hassignificant
correlations with their perception of enjoy-
ment and learning quality from computer-
supported TBL{Gomezetal., 2006). These
results address the first research question
on how teain interactions positively impact
the whole computer-supported TBL learn-
ing experiences. In addition, individual
opinions on team members” contributions

also have a positive impact on their per-
ceived motivation, although the Pearson’s
R value i1s not high (R = 0.28). It might
be caused by other potential factors from
the computer-supported TBL experience,
which could decrease students” motivation.
For instance, if the team leader is more
dominant. his control might impact other
team members’ motivation.

Surprisingly, individual preparedness
does not impact perception of the team-
based learning experience. The correlation
values among individual preparedness and
other variables are not signtficant. The re-
sults also show that their correlation values
are negative, Theremightbeafewreasons.
First, as indicated earlier, the ambiguous
two question items for the “individual
preparedness” construct (iLe. ambiguous
statement. negative factor loading) have a
negative impacton the research framework.
The individual preparedness tasks associ-
ated with studying ditferences may not
be self-evident to the student increasing
the ambiguity of the questions. Moreover.
our observations mndicate the importance
of individual preparedness on the entire
iterative nature of the module whereas our
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focus ofthe current individual preparedness
construct wasdriven from the importanceof
the readiness assessment test process. The
bivariate correlation analysis does notshow
any significantrelationships between “indi-
vidual preparedness™ and other constructs
in the framework, This is evidently one of
the limitations for this research. For future
research, we plan to refine the “individual
preparedness”™ construct with question
items targeted at the individual prepared-
ness process more than studving specifi-
cally for the tests. Second. there might be
an interaction effect of the experimental
conditions: the computer-supported TBL
process design itself might also impact the
results. The team assessment tool (IRAT)
is the same test as the individual readiness
assurancetest (iRAT) Althoughthe overall
team scores are better than individual test
scores, the test repetition may explain the
decrease in the students” motivation and
enjoyment. Also they could not perceive
more value from their respective team
members. We also speculate that the test
questions may not have lent themselves
well to interesting team discussions, leav-
ing the tRATs uninteresting. Alternatively,

thissimply may indicate that many students
found the TBL process valuable even when
they did not prepare in the manner the in-
structor expected. These results show that
our second research question on the role
of individual preparedness needs further
investigation and analvsis to span the it-
erative cycle of each module (preparation,
test, activity) and not simply focus on the
readiness assessment test aspect.

There are a number of limitations to
this study. Firstand foremost, we found that
some of the constructs could be better speci-
fied. Our factor analysis displayed the pos-
sible existence ofanother significant factor
which should be further analyzed in future
rescarch, This additional factor was asso-
ciated with an ambiguous question in the
individual preparedness construct. Looking
at the articulation of the questions in that
construct, we identified an instrumentation
bias {one item in the constroct was weak),
which may explain our concerns with the
specific construct. In addition. because
some of the constructs and the extension
of this grounded team-based learning ap-
proach to a Web-environment is novel, we
should supplement our conclusions with
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an in-depth analysis of qualitative factors
(observations, open-ended questions, and
content analysis of discussion boards} that
may help better understanding the learning
outcomes more objectively 1 a way that
complements the perceived learning mea-
sures, Adjusting the activities layvout in the
Web-based environment with our phased
approach and the nature of the individual
preparedness activities indicate the com-
plexities of this construct. Our qualitative
analysis indicates that spanning bevond
the individual preparedness question items
related to the readiness assessment test to
also include guestion items that measure
perceived preparation of the materials
related to team activities.

SUMMARY AND
FUTURE RESEARCH

Computer-supported team-based
fearning provides a powerful instructional
experience and reduces some of the dis-
advantages many instructors and students
have found with traditional small-group
work. Blending the benefits of the face-
to-face classrocom with computer-medi-
ated communication extends the learning
process between the weekly face-to-face
sessions keeping the team learning progress
and group dynamics growing.

Our research places emphasis on key
variables that affect learning in computer-
supporied team-based learning. Computer-
supported team-based learning is still
a relatively new pedagogical approach,
and to the best of our knowledge, this is
the first study blending computer-medi-
ated communications with the iterative
team-based learning modular approach
proposed by Michaelsen et al. (2002). The
use of Web-based CMC learning technigues
places emphasis on mdividual and team

learning outcomes. The surveys indicate
a high-perception of learning, motivation,
and enjovment. These findings deemed
computer-supported team-based learning
an approach for further investigation both
in the face-to-face classroomand foronline
learning.

Theemphasis of future research will be
on team-assessments and group cohesion in
a purely Web-based learning environment.
The findings around the team activities
will allow for additional adjustments in
the team-based learning process before it
is introduced in a completely online learn-
g mode. Blending the face-to-face class
with computer-mediated communications
providesameansto gauge the asynchronous
learning network process. Future studies
will extend the analysis of the computer-
supported team-based learning model and
research framework usmg the structural
equations model (SEM), trust, communica-
tion, and team leadership factors. Further
review of individual and team preparedness
is also needed. The progressive nature of
the readiness exam process and team activi-
ties should ensure individual preparation.
Because of the novelty of the preparedness
and team contributions constructs, wawill
also implement content analysis of team
activities posted on WebBoard to support
the evaluation of individual preparedness
for each module. Adding qualitative data
and observations will enhance our under-
standing of the constructs. Actual grades
and peer evaluation results will also sup-
port the measurement of task completion
levels.

Team-based learning presents aprom-
ising technique emploving simall teams that
actively engage students in learning. We
look forward to the day when instructors can
effectively use computer-supported team-
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based learning as a standard approach in
fend k
both face-to-face and online classrooms.
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