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Blending Communities and Team-Based Learning
in a Programming Course

Ignacio Cabrera, Jorge Villalon, Member, IEEE, and Jorge Chavez

Abstract—In recent years, engineering education teachers have
needed to incorporate technology-supported collaboration to
enhance learning. Implementing these activities requires course
redesign, which must be meticulous for their full potential to
be reached. This can require a lot of work for first time users,
which can be a barrier to implementation. Educational design
patterns alleviate this burden by facilitating new course design
with practices demonstrated to promote student engagement.
This paper reports on the redesign of an introductory program-
ming course and its experimental evaluation. The redesign was
based on the community of inquiry learning framework (CoL),
using design patterns from online Web communities and team-
based learning (TBL). The evaluation included 562 students,
117 of them randomly assigned to two different experimen-
tal groups. One group used a CoL approach, and the other a
blended TBL and CoL methodology. The remaining students
were assigned to control groups. Results showed that students
in the experimental groups outperformed those in the control
group by the end of the semester, while the experimental CoL
and TBL methodology helped students achieve a higher level
of understanding in a shorter period of time due to increased
participation rates. These data provide empirical evidence of the
learning gains offered by online learning communities, and the
way in which educational design patterns can facilitate course
redesign.

Index Terms—Blended learning, learning communities, team-
based learning, student engagement.

I. INTRODUCTION

COLLABORATIVE learning is considered an improve-
ment over traditional education methodologies, as it not

only promotes student engagement and learning, but also helps
the development of teamwork skills such as communication
and collaboration, both considered fundamental for the engi-
neering profession [1]. In fact, the National Survey of Student
Engagement (NSSE) [2], indicates that one of the most fre-
quent benchmarks of an educational practice for promoting
student engagement is “active and collaborative Learning”; the
authors conclude that collaboration is a precursor for growth
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in important educational outcomes such as critical think-
ing, moral reasoning, intercultural effectiveness and personal
well-being.

Despite its recognized benefits, the difficulty of design-
ing and implementing collaborative activities can deter
wider adoption, particularly in engineering education.
Beddoes et al. [3] argue that the slow adoption of new method-
ologies in engineering education is partly due to lecturers’
reluctance, as redesigning their courses to include quality col-
laborative activities requires an expertise that is not part of
their educational background. This can result in frustration
when lecturers attempt a collaborative activity for the first
time, both because the design of such activities translates
into increased workload and pressure, and, more importantly,
expected learning outcomes may not be reached, as poorly
designed collaborative activities can be even less effective than
a traditional lecture [4], [5].

Computer-Supported Collaborative Learning (CSCL)
research has shown that technology can support collaborative
activities by addressing many of the complexities involved
in implementation. One example of this is online learning
communities, but, similarly, these require careful design to
be useful. The use of technology to foster collaboration
can make teaching and learning processes more efficient
and productive [6], as it can help improve students attitude
towards and perception of the class [7], helping them to
learn more in less time and, on average, obtain better
grades [8], [9]. Participation in online Communities of
Learning is a collaborative activity that has shown promising
results; however, research into the development of Massive
Online Open Courses (MOOCs) has shown that student
engagement varies enormously, depending on how the com-
munity has been designed [10]. MOOCs attract thousands of
students, but design problems in their community structure
have resulted in low learner retention; most have large drop
out rates and low engagement rates [11], [12]. On the other
hand, successful learning communities have demonstrated
that learners from all over the world can share knowledge
in online communities [13]. Even though it is unclear what
prompts strangers to get together for this purpose, Wasko
and Faraj [14] argue that learners share and help others
when the community design promotes full immersion, by
allowing the sharing of experiences or knowledge, and when
participants perceive that doing so benefits their personal or
professional reputation. That being said, promoting student
engagement is no simple task, particularly when class sizes are
large.
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Anecdotal evidence on successfully applied active method-
ologies, from a senior lecturer and researcher who participated
in this study, motivated attempts to expand their applica-
tion at their institution in Chile, with contrasting results.
Most of their senior colleagues demanded objective data from
their students, arguing that previous studies had been per-
formed in countries with a “better study culture” than Latin
America. Some younger, more enthusiastic teachers attempted
to redesign their courses based solely on theoretical frame-
works, but most of them faced problems with very low
student participation. Student engagement literature, however,
provides design patterns for online and face-to-face activi-
ties that can help foster student engagement and therefore
increase the probability of reaping the benefits of collab-
oration. Michaelsen and Sweet [15] proposed Team-Based
Learning (TBL) as an educational design pattern for fostering
student engagement; this defines detailed steps for the teaching
and learning process to ensure learner activation in face-to-
face scenarios. Studies on successful online communities, not
explicitly for educational purposes, also report design patterns
that can foster participation [16]. Using these two patterns for
the course redesign, one senior and one junior lecturer at a
Chilean university participated in the experimental implemen-
tation to verify the benefits of active learning in a programming
course.

This paper reports on the redesign of a traditional engi-
neering course to create a blended learning community,
based on patterns from online communities and TBL, and
selected according to principles from the community of inquiry
learning framework. The redesign was evaluated in a quasi-
experimental setting in a blended learning scenario. A total of
562 students were randomly assigned to either a control group
or one of the two experimental groups (redesigned courses).
For the first experimental group, the redesign only included
patterns from the online community, and for the second the
redesign included patterns from TBL. Two exams were set and
participation in the online community platform was recorded.
Results showed that students in both experimental groups out-
performed those in the control group, while students with the
blended experience that included TBL patterns showed both
faster improvements and higher participation rates.

II. THEORETICAL BACKGROUND

CSCL technologies promote collaboration among students,
facilitating interactions on the Web without the need for face-
to-face activities. One example of this is asynchronous com-
munication between students, which can significantly influence
learning processes. Student engagement, and the ensuing par-
ticipation are key to achieving collaborative processes; this
active participation is then reflected in the quality and effi-
ciency of the interaction occurring in these environments [17].
According to Jeong and Michelene [18], the collaborative
construction of knowledge is based on collaborative activity,
as the reciprocal nature of interaction shows an increasing
similarity to the group members’ cognitive representations.
Thus, collaborative learning arises from the modulation of
mutual interaction to the extent that collaborating groups

participate in a network of interactions resulting from the
collaboration’s communicative exchanges. The three aspects
- interaction, participation and collaborative learning - are
related under the concept of community. In fact, some authors
define participation as belonging to a community [19].

Successful designs for online collaboration and learning can
be found in communities of practice (CoP) [13], [20]. CoP
have their theoretical basis in epistemological learning [21],
and learning occurs where individuals collaborate with others
while sharing common purposes [22]. Members of these com-
munities are able to identify problems, discuss points of view,
and share results with others [23]. The term CoP was coined
by Wenger and Lave [24] and has influenced various areas of
knowledge. CoPs involve much more than the mere knowledge
or skill associated with the community purpose; the commu-
nity organized around a particular knowledge area or activity
gives its members a sense of belonging and identity [25].

CoL are supported by Siemen’s [26] theory of connectivism,
which interprets Vygotsky’s theories in the context of changing
cultural and social paradigms, mainly guided by the develop-
ment of technology. Siemen’s theory proposes that knowledge
is not understood in terms of an individual, and that as each
person can possess different knowledge, community members
can learn from each other. More importantly, this learning not
only occurs face-to-face, but can also happen using technol-
ogy and the Internet, so potentially anyone with access to these
tools can become a mentor, mentee or both at the same time.

Most of the success factors for CoL have been conceptual-
ized in the Community of Inquiry Learning (CIL) framework,
which identifies three crucial elements for successful educa-
tional experiences: cognitive presence, social presence, and
teaching presence [27]. However, theoretical patterns present
two drawbacks: first, they are difficult to put into practice,
particularly for new practitioners. Second, they do not specif-
ically deal with student engagement, which is a key factor for
successful communities. Kim [16], on the other hand, reports
on successful Web communities that have no explicit educa-
tional purposes, and identifies several design patterns common
to groups in which participation is key. Examples of these pat-
terns are: providing the community with its own history and
traditions; assigning clear roles and duties for each member
of the community; and defining a hierarchy for participants. A
second study, by Zagal and Bruckman [28], analyzed factors
that influence participation in technology supported activi-
ties, comparing computer clubhouses from Intel and Samba
schools; the former was a complete failure from a partici-
pation perspective, but the latter was very successful. Most
factors identified by Zagal can be found in Kim’s patterns.

Despite its recognized benefits, the incorporation of active
learning strategies in engineering courses is still a problem
for many faculty members, supposedly rooted in the dif-
ficulties of designing real courses by applying theoreti-
cal guides [29], [30]. Anecdotal evidence, from successful
attempts to use collaborative methodologies in engineering
courses informed by these patterns, motivated the proposal to
combine successful educational design patterns in a blended-
learning course redesign, focusing on student engagement
both in face-to-face and online scenarios. This paper reports



290 IEEE TRANSACTIONS ON EDUCATION, VOL. 60, NO. 4, NOVEMBER 2017

on a course redesign incorporating collaborative activities,
informed not only by theoretical educational patterns but also
by patterns from empirical designs that help identify “good
practices”.

Another successful educational design pattern with broad
scientific support for supporting collaboration, and particularly
student engagement, is team-based learning (TBL) [31]–[34].
TBL is a methodology for promoting participation in mas-
sive collaborative face-to-face activities, originally proposed
by Michaelsen and Sweet [15], and has shown higher student
engagement rates than for traditional lectures. TBL has four
key characteristics [35], [36]:

1) Strategically formed permanent teams.
2) Readiness assurance tests (RAT).
3) Activities that promote critical thinking as much as

collaborative work.
4) Evaluation and peer feedback.
In the classroom TBL can help improve student percep-

tion of how classes are carried out [37], increase students’
understanding of the subjects they are studying [38], and may
even help them improve their grades [39]. RATs are a key
component of this research, as their focus is to transfer respon-
sibility for pre-lecture preparation —readiness assurance— to
students.

Computer support for TBL has been limited to proposals
such as reducing the administrative load by replacing pen-
and-paper with digital tests [40], creating online asynchronous
TBL [41], creating hybrid TBL implementations for both
online and face-to-face teams [42] and, recently, using “3-D
worlds” to implement TBL methodologies [43].

Both CoL and TBL are based on Vygotsky’s theories [44],
but although both methodologies are based on collabora-
tive learning, they are implemented at different scales. TBL
was designed as a classroom teaching methodology, and
even though a goal is to scale this up to a large num-
ber of students [15], this falls far short of the numbers of
potential users of a virtual CoL in an open access Internet
community.

The literature review shows no proposals combining CoL,
TBL and Web community best practices in a single teaching
methodology. Given this, the following research question was
formulated: Can a virtual CoL improve member learning when
combined with TBL and designed using Web community best
practices? This paper seeks to aggregate best practices for the
areas discussed above, keeping in mind that each methodol-
ogy has a specific purpose and background, and that an even
better design may be reached by considering them as comple-
mentary rather than as being in opposition. The aim of this
work was to design a blended CoL that can immerse students
both in classrooms (using TBL) and outside (using CoL and
Web communities), and to evaluate learning gains and stu-
dent engagement, and comparing them with those in traditional
lectures.

III. COURSE REDESIGN

The three elements that, according to the CIL framework,
form an optimal educational experience —cognitive, social

and teaching presence— guided the selection of the Web
communities and TBL design patterns in the course redesign.

The first element, cognitive presence, is defined by the
framework as “the extent to which participants in any par-
ticular configuration of a community of inquiry are able to
construct meaning through sustained communication” [27]. Its
key aspect is sustained communication, allowing members to
construct meaning. According to Kim’s patterns, this requires
the definition of specific roles with appropriate duties. Four
roles were designed, Table I, each with duties directly linked
to the collaborative construction of meaning, in which students
would propose questions and collaboratively respond to them.

The second element, social presence, is defined as “the
ability of participants in the CIL to project their personal
characteristics into the community” [27]. According to Kim’s
design patterns, user profiles are crucial for engagement, so the
design specifically promoted user profiles in two ways. First,
students could upload their own user picture and include a
description of their interests. Second, as the roles were volun-
tary, students were encouraged to choose roles closest to their
own personalities, and this was reinforced with badges in their
profiles indicating their roles to the rest of the members.

The third element, teaching presence, is defined as including
two functions: “The first of these functions is the design of the
educational experience. This includes the selection, organiza-
tion, and primary presentation of course content, as well as
the design and development of learning activities and assess-
ment. A teacher or instructor typically performs this function.
The second function, facilitation, is a responsibility that may
be shared among the teacher and some or all of the other
participants or students” [27]. In the proposed design, the first
function was entirely performed by the teacher, but some face-
to-face activities, such as specific assessments, were defined
according to TBL educational patterns, i.e., RATs, that eval-
uated student knowledge of the online video content. Videos
have been shown to potentially improve student satisfaction
and grades [45].

The distribution of the various activities in the course
redesign across the three elements of the CIL Framework are
summarized in Fig. 1.

A. Online Community of Learning

The first pattern considered from Kim’s [16] proposal is
that every community must meet a purpose in the life of its
members. This purpose is not static, but rather should be fully
dynamic and change with the participants’ attitude towards
the growing community. In an engineering course, pedagogical
purposes, defined by the teacher, must be differentiated from
community purposes, defined by its members. Here a “learning
community” was being constructed, so its purpose was defined
as “to help fellow students excel in their course.” with the goal
of encouraging students to take a leading role in their own
learning and in the learning of others, and to empowering
them to coordinate these efforts and thus facilitate learning.

The second pattern considered was that each community
should clearly define roles and duties, and this could be done
by considering the amount of time the students participated in
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Fig. 1. Match between the activities in the course redesign and the three
elements of the CIL Framework.

the community. Three duties were designed; every week each
student had to:

• Create an exercise in Moodle about the material studied
in that week’s classes.

• Complete at least one of the following activities: solve a
problem posted by somebody else, correct a poorly solved
exercise, give a new solution to a previously solved exer-
cise, start a new discussion topic, ask a question or answer
a question.

• Evaluate three responses, exercises or solutions from
other classmates about an exercise or concern raised on
the forums. This process is conducted directly on the
Web forums, using Moodle’s capability to grade posts
with “stars”: one star if the answer was incorrect or
insufficient, five if the response was excellent or very
useful.

Four roles were designed, with the goal of transferring
responsibility for the community itself to the students mem-
bers and, as levels of participation were expected to vary
among members, to help maintain their participation. At the
start of the semester students were allowed to volunteer for
a role, but fewer roles were offered than there were students;
all roles were taken on the first day of class and then main-
tained throughout the semester. Members who adopted roles
were rewarded with bonus grades, based on how long they
maintained their participation during the semester. Every role
has its own badge, awarded through Moodle’s badge system,
Table I.

The third pattern for student engagement was inspired by
Kim’s idea that every online community needs a meeting place
outside of the Internet. Meeting places reinforce the purpose of
a community: “A community is a group of people who share
interests, purposes, or goals, who end up getting acquainted
over time” [16]. It is crucial for the community’s survival

TABLE I
STUDENT ROLES IN THE ONLINE COMMUNITY

that members get to know each other, so it is important to
create both physical (if possible) and virtual ways to meet,
such as mailing, subgroups, including images in conversations,
allowing real-time chat to strengthen the sense of immediacy,
scheduled events, live support, video chat and so on. Major
events were organized for this purpose, consisting of large
scale study sessions in which all students, guided by profes-
sors and teaching assistants, came together to prepare before
their exams.

Finally, a series of instructional videos containing all the
course content were recorded and posted on the platform.
These video lessons contained fourteen different episodes,
simulating seven different levels. Students had to complete
coding exercises, which could be solved at their own pace, to
go from one level to the next. Instructional videos were a key-
stone for the community, as they let students learn all course
content without any face-to-face teacher contact and therefore
promote pre-class student engagement on the Web forums. As
a consequence, they became a key component in this TBL’s
RAT methodology.

B. Face-to-Face Interactions

Students formed five-person teams, which were maintained
throughout the semester. Every three weeks they had to answer
a RAT on the course’s material for the following three weeks,
so as to measure the quality of their private study in prepa-
ration for lectures. RATs were delivered using the Socrative1

Web app in which students used their mobile phones to answer
simple multiple-choice questions. A sample RAT question is:

The f o l l o w i n g code shows a l l numbers from 1 t o
2 5 . What change would you make t o show
on ly t h e odd numbers between 1 and 25?

f o r ( $c = 1 ; $c <= 2 5 ; $c = $c +1)
{

echo $c . "< br / > " ;
}

( a ) Change $c = 1 f o r $c = 0
( b ) Change $c = 1 f o r $c = 2
( c ) Change $c $<=$ 25 f o r $c $<$ 25
( d ) Change $c = $c + 1 f o r $c = $c + 2
( e ) Change $c = $c + 1 f o r $c = $c + 3

During lectures, groups solved two programming challenges,
with a different challenge being given to each group. After

1http://www.socrative.com

http://www.socrative.com
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TABLE II
COURSE REDESIGN PATTERNS SUMMARY

class, groups had two days to post their exercises and solu-
tions, with explanations, to Moodle, so that this information
was available to all community participants.

Another important component is that all the course materials
were available from the first day of class, so that students who
already had programming skills or were fast learners could
advance at their own pace. If a student felt that she had the
necessary skills to complete the course, she could take the
final exam in advance. If she passed, she would be exempt
from the remaining tests, but would still be required to par-
ticipate in lectures with her classmates and also continue with
her community obligations. If the student did not successfully
complete the examination, she would have two more opportu-
nities to do so, much as in a videogame in which the player has
three lives. If she failed at all three trials, she could continue
the course as a regular student.

The set of patterns used in the course redesign and their
corresponding methodology are summarized in Table II. The
experimental TBL + CoL course used the whole set, a second
experimental course used only the CoL pattern set, and the
remaining courses followed a traditional class design.

IV. EVALUATION

The experiment included 562 first-year engineering stu-
dents, including CS and non-CS majors, who were randomly
separated into ten parallel programming courses.

Of these, 59 students were placed into the redesigned class
using the TBL and CoL mixed methodology (TBL+CoL), and
58 students made up a CoL group that used the same online
community as the first group, that is, they shared the same
instructional videos and discussion forums, but not the class
methodology. The remaining students (traditional) were placed
in regular classes of sixty-student each. Two pen and paper
exams were used to measure student performance, with stu-
dents writing code by hand; the first exam was six weeks after
the start of the semester, and the second four weeks later.
Table III summarizes the experimental setup.

Two sample questions from these exams are:

Q u e s t i o n 1 ) C o n s i d e r a 6x6 bi−d i m e n s i o n a l
a r r a y , r e p r e s e n t i n g 36 s t u d e n t s s e a t i n g i n

an exam room . Some s t u d e n t s have t h e f l u
w h i l e t a k i n g t h e exam , and a r e r e p r e s e n t e d

by a 1 v a l u e i n t h e a r r a y . The r e m a i n i n g
h e a l t h y s t u d e n t s a r e r e p r e s e n t e d by a 0 .
Dur ing t h e t h r e e −hour exam , some h e a l t h y

TABLE III
EXPERIMENTAL SETUP

s t u d e n t s c a u g h t t h e f l u , f o l l o w i n g an
i n f e c t i o n p a t t e r n t h a t worked as f o l l o w s :
I f a s t u d e n t ’ s n e i g h b o r s t o t h e l e f t and
r i g h t have t h e f l u , t h a t s t u d e n t g e t s
i n f e c t e d . Wr i t e t h e PHP code f o r t h e Web
app t h a t , g i v e n a random a r r a y f o r t h e
i n i t i a l s t u d e n t l a y o u t i n an exam room ,
p r e d i c t s each s t u d e n t ’ s s t a t e o f h e a l t h a t

t h e end of t h e exam .

Q u e s t i o n 2 ) Wr i t e t h e PHP code f o r a Web app
t h a t c a l c u l a t e s t h e n e t p r o f i t ( incomes
minus c o s t s ) o f a c oppe r mining s i t e . The
mining s i t e i s r e p r e s e n t e d as a MxN g r i d ,
each row r e p r e s e n t i n g a l a y e r . C e l l s w i th
an X on t h i s g r i d r e p r e s e n t zero−v a l u e
s o i l , c e l l s w i th a B r e p r e s e n t medium−
v a l u e s o i l and , c e l l s w i th an A r e p r e s e n t
high−v a l u e s o i l . I f t h e company e x t r a c t s a
c e l l from l a y e r m, i t must p r e v i o u s l y
e x t r a c t a l l c e l l s i n t h e l a y e r s above i t (
m−1) . The c o s t o f e x t r a c t i n g a g i v e n c e l l
i s g i v e n by t h e $C v a r i a b l e . Income
depends on t h e t y p e o f s o i l b e i n g mined : X
c e l l s g e n e r a t e no income , B c e l l s
g e n e r a t e an income of $B and A c e l l s
g e n e r a t e an income of $A . $B i s

a lways l e s s t h a n $A .

Due t o v a r i a t i o n s on c o p p e r p r i c e , i t i s
p o s s i b l e t h a t mining a s i t e would c o s t
more t h a n t h e income i t g e n e r a t e s . To h e l p

d e c i d e i f i t i s c o n v e n i e n t t o mine a s i t e
down t o a s p e c i f i c l a y e r , t h e Web app

must show t h e mining c o s t s and incomes f o r
each l a y e r , and t h e t o t a l p r o f i t

a c c u m u l a t e d a t each l a y e r .

( a ) C r e a t e a Web Form t o a s s i g n v a l u e s f o r t h e
mining c o s t p e r c e l l ( $C ) , income f o r B

c e l l s ( $B ) and incomes f o r A c e l l s ( $A ) .
( b ) C a l c u l a t e t h e t o t a l e x t r a c t i o n c o s t s ,

t o t a l incomes and t o t a l p r o f i t f o r each
l a y e r o f t h e mining s i t e .

A total of 562 papers for the first exam and 540 papers for
the second exam were assessed by 20 different markers. Each
student took the same exam, and the same markers marked
both exams, for all groups. Exam grades were assigned on a
1-7 scale, using a rubric to avoid differences in assessment
criteria. All exams were digitized and marked on-screen using
an Emarking tool2 that allows the marker to grade according
to rubric criteria (the same marker grades all exams for the
same part) while also allowing blind marking [46].

2Emarking is an open source and freely available Moodle plugin
http://www.emarking.cl.

http://www.emarking.cl
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TABLE IV
FIRST EXAM GRADES SUMMARY PER GROUP

TABLE V
T TESTS RESULTS BETWEEN GROUPS FOR FIRST EXAM

TABLE VI
SECOND EXAM GRADES SUMMARY PER GROUP

V. RESULTS

Results of the first exam are shown in Table IV. At this
stage, the TBL+CoL group showed encouraging results, as
the use of the mixed-methodology showed a 27% increase
in average grades when compared to the traditional group. A
one factor ANOVA test with α = 0.01 was used to compare
differences in the three groups, showing F = 27.85 and P <

.001, confirming that the results are statistically significant.
T-tests with α = 0.01 were used to make compar-

isons between the groups. The t-test results are shown in
Table V. These tests showed a statistically significant differ-
ence between the TBL+CoL group and the other two groups,
but the CoL group showed no difference in comparison to the
traditional group.

Results for the second exam are shown in Table VI. In this
instance, group TBL+CoL shows a 23% increase in average
grades when compared with the traditional group. An ANOVA
test with α = 0.01 was again used to compare the three group
means. The ANOVA test showed: F = 12.52; P < .001,
exposing statistical significance between data sets.

The same procedure was used to compare groups for the
second exam. T-test results are shown in Table VII. This time,
the tests showed that both TBL+CoL and CoL mean differ-
ences with the traditional group were statistically significant,
but this time CoL showed no difference in comparison to
TBL+CoL.

A. Student Engagement

It is important to know whether students watched the videos
to complete their community tasks, as these are an important
aspect of the online tools. On average, each video had over
600 plays, so considering that there were only 120 students

TABLE VII
T TESTS RESULTS BETWEEN GROUPS FOR SECOND EXAM

TABLE VIII
STUDENT ENGAGEMENT ON WEB FORUMS

in groups TBL+CoL and CoL, every student is likely to have
watched the instructional videos at least once to prepare for
RATs or engage in forum discussion. Even though video con-
sumption was not statistically different on average between the
two experimental groups, there was a slight difference in their
distribution, as the TBL methodology forced students to pre-
pare for the RATs while in the CoL only group consumption
increased before the tests.

The number of Web posts in the TBL+CoL forums were
compared to the number of posts in CoL and traditional
forums to validate how well the communities promoted student
discussion and online participation, Table VIII.

TBL+CoL group students wrote 844 posts in the forums,
followed by CoL group with 329 posts, and traditional with
303. Keeping in mind that the latter had almost 400 stu-
dents, it can be seen that, on average, TBL+CoL group
participation increased by 2128% when compared to the
average number of posts for the traditional group sec-
tions, reinforcing Kim’s [16] proposal that defining duties
and roles would positively influence student community
engagement.

VI. LIMITATIONS

Students’ study time was not controlled, therefore causality
could not be assumed just from community use. It is possible
that students in the CoL and TBL+CoL groups spent more
time studying outside the classroom and therefore performed
better in the exams. However, as greater study time does not
necessarily guarantee a better performance, it might be inferred
that the proposed design scaffolds the quality of study time
outside the classroom.

At he beginning of the semester it had been explained to
students in both experimental groups and in the control group
that there were experimental conditions during their course. It
is possible that some of the students of these groups may have
been affected by a “Hawthorne effect” that could have influ-
enced their motivation. Considering that this effect is difficult
to isolate in educational scenarios, the best attempt to tackle
its effect was felt to be to explain the conditions to the whole
group of students and teachers.
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Finally, the instructors for both experimental groups were
authors of this paper. It is possible that personal motivation
could have influenced the instructors’ performance and there-
fore affected student performance, although anecdotal com-
parisons with the instructors’ results from previous semesters
showed no differences for both students’ surveys and approval
rates.

VII. CONCLUSION

This study provides empirical evidence that Web learn-
ing communities can help improve student grades, particu-
larly when student participation is encouraged by community
design. The proposed design had its theoretical basis in CIL,
and in a set of practical design patterns from Michaelsen’s
TBL and Kim’s Web Communities. The experimental results
showed that students who used the combined TBL+CoL
outperformed those who used traditional methodologies in
the two exams used for evaluation, while students in the
CoL course performed similarly to the traditional group in
the first exam but in the second evaluation reached sim-
ilar performance to those in the TBL+CoL group. These
results are consistent with the positive results reported in
the literature review on CoL methodologies as alternatives to
traditional learning methodologies. The results are also consis-
tent with the expectations of the teachers participating in the
study, although student participation levels were higher than
expected.

Regarding the use of the proposed TBL and CoL blended
methodology for learning gains, the evidence showed that
even though both experimental groups performed better than
the traditional methodology control group, there was no sta-
tistical significance for the second exam between the group
using the blended methodology and the group only using CoL.
Results showed that TBL helped students achieve a higher
level of understanding in a shorter period of time, mainly
due to higher community participation and the use of RATs,
as this encouraged them to develop study habits throughout
the semester. When students in the “community only” group
were able to practice as much as the TBL group, the dif-
ference between them started to fade. Accordingly, it can be
concluded that the two methodologies perform well overall
when combined, allowing students to develop study habits and
receive extra-classroom help from their classmates in the Web
community.

Even though the experimental blended community was
considered a success, its implementation could be improved
further. Firstly, as the community did not exist before this
experiment, several aspects in successful online community
design patterns could be used to enhance the student experi-
ence. Including features such as community history, and being
able to contribute to a specific class beyond just participa-
tion, could create more voluntary participation opportunities
for members, allowing them to contribute in ways not man-
dated by the course. Secondly, a better gamification strategy,
using peer reviews or peer challenges, could trigger deeper
student immersion in the Web platform, therefore increasing
engagement.
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