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Abstract: Objectives: The aim and objectives of intervention with Team Based Learning (TBL) was to foster
active learning environment in large group teaching and to obtain their perception on team work.

Methods: It was single blind controlled interventional study conducted at Jawaharlal Nehru Medical College
Sawangi (Meghe), Wardha, India. First MBBS students of second semester were enrolled for the study. Thirty
five students (n=35) were randomly divided in 5 teams of 7 members each. The TBL program was introduced
as supplement to the traditional instructional methodology in Physiology by taking 2 modules.

Perception of students on TBL, teamwork and preference to TBL was obtained. Quantitative analysis was done
by comparing the scores in preliminary examination between study and control group. The Students “t” test
was applied to find out significance.

Results: Results showed that most of the students were agreed for this type of instructional strategy as it
enriched their knowledge and find relevant for the subject Physiology. While comparing these sessions with
classroom lecture method, students were of opinion that TBL was better than lecture. There was overall
increase in marks obtained in examination.

Conclusion: TBL was successfully introduced and well accepted with 2 modules in Physiology promoting self-
directed learning.
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I.  Introduction

Teaching physiology can be challenging because it is easy to overwhelm students with information.
The traditional approach of teaching physiology as a lecture course is efficient in that it allows the teacher to
present a large amount of information to many students. The downside of this approach is that it fosters passive
learning where students expect to be told what to learn and how to learn it. Students do not develop the skills or
the interest to learn on their own, and enthusiasm for the course is low.

It is clear that learning styles of students in medical schools are diverse. Thus, at best, the lecture
format reaches only a select group of students and in-depth understanding of key concepts such that students
have difficulty applying these concepts in new contexts. These points raise the question of how we can change
our mode of instruction so that students acquire the information base they need, but they also engage in the
genuine inquiry that is at the heart of the scientific process.

Many different methods to motivate and engage students have been developed and tested for different
classes, especially in the sciences [1]. One such invention is the teaching team model for large lecture classes, a
model that is closely aligned with the recommendations of the Boyer Commission on Educating Undergraduates
in the Research University (1998) for improving undergraduate education [2].

Team-based learning (TBL) is an instructional strategy originally developed by Dr. Larry Michaelsen
for business courses, and recently, medical schools have been adopting this strategy. In the last few years,
numerous medical schools adopted TBL in the delivery of basic sciences [3], clerkships and the residency
programs [4].

Rationale of study:

Developments during the last two decades have made many college classrooms less supportive
environments for student learning. At present the number of full-time colleges in India is 355 with an
approximate intake of students per year is 43,740. Between the years 2008 to 2011-12 there is 32% increase in
intake of students per year from 30,000 to 43,740 [5]. Similarly between 1990 and 2005 the number of college
students in the United States increased by 38% from 13.8 million students in 1990 to 17.5 million in 2005[6].
Due to budget cuts faced by many colleges and universities, this trend contributed to an overall increase in class
sizes in introductory college classes at public universities [6]. At the same time students were shifting toward a
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consumer attitude regarding their education, tending to become more passive in their learning and less engaged
in the classroom [7]. This combination of effects presents both a teaching challenge for faculty and a learning
challenge for many students.

Health has always been about teamwork. In Lancet Commissions Report 2010, it is affirmed that for
interprofessional education, health needs teamwork, and this necessity has grown in importance because of the
transformation of health systems. While dealing with non-communicable diseases or infectious diseases, it
requires command and control teams of multidisciplinary professionals like doctors, nurses, social workers,
counselors etc. Consequently Medical schools are now creating integrated and interdisciplinary courses during
the preclinical years [8].

Hence, the Team based learning (TBL) was introduced aiming at preparing students for active, collaborative
learning within a cohesive group. The study was conducted as an instructional approach in Physiology with the
following objectives:

e to evaluate students’ perceptions of Team — Based Learning

e to evaluate students’ perception on teamwork (Interpersonal and team interaction skills)

e to develop students’ ability to use course concepts in thinking and problem solving.

1. Materials and Methods:
2.1. Ethics committee Approval: The study was conducted after obtaining approval from Institutional Ethics
Committee.
2.2. Study design: This was Single blind; controlled interventional study.
2.3. Sampling: Students of 2" semester of first profession (1% MBBS) were taken for study. Scores in first
formative assessment were taken as selection criteria. Out of 150, first 100 students were appealed to participate
for this new instructional approach as it was not the traditional one. Accordingly 35 students (Females =19,
Males = 16) gave the informed written consent. They were all introduced to this new intervention as augmented
teaching strategy to enhance their problem solving skill in collaborative style. Similarly age and sex matched 35
students were taken as control group (Females =19, Males = 16).

2.4. Study instrument:

Three Standard Questionnaires were prepared on Perception of TBL (8 items), Perception on teamwork
(7 items), and Preference for TBL (9 items) on a 5 point likert scale (1= strongly disagree to 5 = strongly agree).
All questionnaires were validated.

2.5. TBL Activity:

The TBL intervention was used as supplement to the traditional instructional methodology in
Physiology. The 35 students who enrolled for the study were randomly divided into 5 teams of 7 each. The
same team retained for all the sessions

Four TBL sessions on two modules were conducted. Two topics from Respiratory and Excretory
System of clinical relevance and with similar difficulty level were selected after consulting other colleagues in
the department (Hyaline Membrane Disease and Nephrotic Syndrome).

TBL sessions were scheduled for 4-week timeframe. The concepts of TBL, making the groups and
discussing the learning objectives of both the modules were introduced 2 weeks in advance to the students of
interventional arm. Session on TBL included all elements of TBL: Individual Readiness Assurance Test (I-
RAT); Group Readiness Assurance Test (G-RAT), and Group Application Process (GAP).

First session was conducted with test on the assigned topic (Hyaline membrane disease) comprising 10
MCQs (with difficulty level | and 1) to be answered individually (I-RAT). The scores were given. Then the
same test was given to all 5 groups and as a group activity they solved these questions with consensus and came
out with the answers (G-RAT). These answers were discussed again by all groups with necessary inputs by the
facilitator. Accordingly the marks were given to the groups. These two tests ensured that the students were
prepared.

During the second session, a case scenario on Hyaline membrane Disease was given to each group. At
the end of this case, 4-5 questions were asked whose answers needed discussion amongst the group members.
The time given for discussion was around 30 min. Once the group was ready with the answers, the answers were
again discussed amongst the groups (GAP). Whenever there was disagreement of opinion, facilitator helped
them to solve those controversies. The facilitator was ready with a power point presentation about each topic to
make necessary clarifications to the students about any doubts that emerges during the discussion.

A second topic (Nephrotic Syndrome) of similar depth, weightage and difficulty level was chosen and
sessions were conducted in same manner.
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After completion of both the modules, a perception of students was taken on TBL as a learning tool.
Performance in the preliminary examination was used to measure the impact of team-learning activities on the
students’ retention and understanding of concepts (topics covered through TBL).

2.6. Statistical Analysis:
Qualitative and quantitative data analysis was carried out.

e For qualitative analysis, a Cronbach's alpha was applied to find out the internal consistency of each

item in all the three questionnaires.

e Quantitative analysis was done by comparing the mean scores obtained in preliminary examination in

study and control group. The Students “t” test was applied to find out the statistical difference between
the mean scores of both the groups. A p < 0.05 was considered statistical significant.

1. Results:
3.1. Qualitative results:
Three questionnaires were developed on Perception of TBL; Perception on teamwork and Preference
for TBL. Students’ responses to items in these questionnaires recorded on a 5 point Likert scale were expressed
as percentages. The response rate for all the questionnaires was 100%.

3.1.1. Perception of TBL

All the students agreed that TBL created interest in the subject Physiology. Of the students, 83%
agreed that TBL helped in preparation of course content, 79% students were of opinion that TBL helped them to
understand the course material, 53% agreed and 12% strongly agreed that TBL was useful for developing
synthesizing skills. About I-RAT, 67% students were agreed and 33% were strongly agreed that it was useful
learning activity (Table 1).

3.1.2. Perception on teamwork

As a team, it worked well together, 33% strongly agreed and 67% agreed for this point. Of the
students, 100% students were of opinion that they had mutual respect for team-mates and positive attitude about
working with their peers. Overall, 51% students were of opinion that their ability to collaborate with peers was
necessary to become successful student, while 100% students felt that solving problems in groups was proved to
be an effective way of practice what they read or learn (Table 2).

3.1.3. Preference for TBL

When asked for preparedness of individual test and completion of required reading 77 % were agreed
for that. While comparing these sessions with classroom lecture, 83% said that TBL was better than lecture
format of teaching. Overall 100% students were of opinion that the group discussion improved their
understanding of concepts and solving problems was an effective way to learn Physiology (Table 3).

3.1.4. Reliability:

A principal components factor analysis with varimax rotation was analyzed for three questionnaires
with 8, 7, 9-item factors on: "Perceptions of TBL", "Perceptions on teamwork" and “Preference for TBL”
respectively.

Internal consistency for each was high giving high reliability. [Cronbach's alpha = 0.908 (Perceptions of TBL);
0.884 (Perceptions of teamwork); 0.892 (Preference for TBL)].

3.2. Quantitative results:

The results of quantitative assessment in preliminary examination showed relative increase in scores but the
difference between mean score was not statistically significant (p = 0.132). The paper setter and valuer for this
examination were blind for the details of this intervention, giving validity to the study results (Table 4).

v. Discussion:

Many active-learning activities have been developed to improve basic science instructions. Various
methods have been used to reinforce didactic instructions in Physiology such as Problem based learning,
multiple format sessions etc. In turn, innovative teaching is primarily geared towards enhancing students’
critical thinking, thus grooming ‘individuals to become independent lifelong learners’. In its application,
innovative teaching can take different forms; examples being team learning, problem-based learning (PBL) etc.

Introduction of the intervention in the form of Team Based Learning (TBL) was tried to integrate the
knowledge of Physiology with clinical Medicine[9]. In TBL, students go through the clinical settings, learn
about the tasks, understand the concepts and mechanisms underlying those tasks, apply their knowledge and
skills in different contexts, and acquire general competences. Learning objectives in TBL are more explicit than
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in PBL. The students usually learn individually in the TBL strategy [10,11]. It offers an opportunity to increase
the relevance of clinical learning to clinical practice. We used TBL as an augmenting strategy of learning to
develop critical thinking and problem solving abilities. The objectives of this study were to evaluate the
usefulness and perception of students towards this innovation.

Four Key TBL Design Principles were kept in mind while implementing this intervention.

1. Teams should be diverse and permanent (5-7 members in each team)

2. Accountability f or student pre-class preparation and contributing to team success.

3. Students make complex decisions that require the use of the course concepts

4. Timely feedback must be given to students.

We evaluated the effectiveness of TBL in physiology by marks obtained in the examination and compared with
the control group. There was a relative increase in scores in intervention group but the difference between the
mean scores was not statistically significant. As teaching learning involves simultaneous practice of varied type
of activities like self study, tutorial, it is impossible to separate the effect of one particular educational activity
from myriads of other educational activities [12].

Usefulness of TBL was also assessed by taking students’ responses on various attributes of TBL.
Consistent with our results, several investigators found that co-operative learning approaches using small groups
improved retention and final performances in class [4,13,14]. Students were of the perception that they will be
able to transfer concepts and information they learned during these sessions and can apply the information in
new context. Students also perceived that critical thinking skills and problem solving skills improved while
using team based learning. Students who learnt by using this type of method tend to assimilate the content better
than students who were not using it according to Clark et al 2008[13] and Haidat et al 2008 [14].

In regard to “working in Teams” our study was in agreement with various studies. According to Clark
et al., 2008, teamwork and learning among students is purported to improve with team-based learning [13].
Working in groups exposes students to multiple viewpoints and ideas, in which they gain additional insights
from each other; noted by Haidet, 2002 [4]. This creates a learning environment where students teach and learn
together, thus maximizing group learning. Students learn how to work as a team to solve problems (Mclnerney
& Fink, 2003). Additionally, this collaboration and interaction teaches practical interpersonal skills that are
helpful in the work environment, particularly in the health care setting [15].

Studies in other disciplines have demonstrated favorable responses of student to team-based learning as
we obtained in this study (Seidel & Richards, 2001 [3]; Touchet & Coon, 2005 [16]). Mclnerney & Fink, 2003
reported that small group activities increased students’ enthusiasm for the course and peer interaction increased
overall student satisfaction with the course [16]. The students in the present study also perceived the same
response.

An additional benefit of using TBL noted by Zgheib et al 2009 [17] and commonly noted among
proponents of TBL is that using TBL instead of customary small group discussions was ‘cost effective’ because
only one faculty member was required. Team-based learning allows small groups to interact without requiring
multiple educators to be present, unlike other methods such as problem-based learning. Even with large classes
of 200 students, team-based learning can be used effectively by one faculty member (Clark et al., 2008). This
shift towards placing the responsibility of learning onto the student alleviates faculty burden and allows the
faculty member to become a facilitator of learning (Touchet & Coon, 2005). Though not evaluated but same was
the experience of faculty members who were involved in this process. Students attend class more regularly and
are better prepared for interacting with the material. This enhances faculty-student interactions, resulting in
more fulfilling relationships stated by Michaelsen & Sweet, 2007 [18].

Matching with the results of present study, some studies indicated that active learning, especially the
use of small group activities, improves student performance and enthusiasm in diverse college courses [19,20].
Another aspect of TBL is active engagement strategy of team-based learning which is supported by educational
research that has demonstrated that students learn complex concepts better and retain them longer if they are
actively involved in the learning process. These findings are supported by research done by Touchet B. 2005
demonstrating that TBL improves critical thinking, comprehension, and information retention[17]. Other
research has shown that team-oriented approaches to realistic learning tasks result in improved performance in
decision-making even beyond a group’s best member’s performance. Since TBL is oriented more to declarative
than to procedural knowledge, evaluating the impact of TBL on available assessments, scores might begin the
process of definitively determining the place of TBL in applied Physiology (Wiener, H 2009) [21].

For any educational intervention, its feasibility and acceptability are at paramount importance.
Increasing class size and teacher student ratio, this intervention in the form of introduction of Team Based
Learning in Physiology was conducted efficiently and accepted well by students and faculty members.
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V. Conclusion:

In conclusion, the TBL format has been successfully introduced with modules of Respiratory and
Excretory systems in Physiology with the key objectives of promoting self-directed learning, student
accountability, and knowledge application.

It was demonstrated that active learning strategies can be employed in the lecture class without
reductions in knowledge acquisition or attitude enhancement by learners. In addition, small-group task solving
work within a large-group session will produce more active engagement among learners.

Thus, TBL is a viable active-learning instructional strategy for large student-faculty ratios that could be
easily adapted for other courses and curriculums.

VI. Limitations and Scope:

Inclusion of marks of TBL sessions to the internal assessment marks could have increased the
participation of students in this instructional strategy. Adding marks in the internal assessment was beyond the
scope of researcher.

Further educational research should be directed toward the factors associated with learner perceptions
of teaching value, learning styles and the effects of such perceptions on learning outcomes. The careful
alignment of aims, learning outcomes, teaching approaches and assessment methods which is inherent in
excellent curriculum design places educators in the best possible position to create an environment that supports
student learning.
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Table No. 1: Students’ response on Perception of TBL in % (n=35).

(SD= Strongly disagree, D= Disagree, N= Neutral, A= Agree, SA= Strongly agree)

SN Items SD D N A SA
1  TBL helped me prepare for course content 0 0 0 83 17
2 TBL helped me increase my understanding of course 0 0 0 79 21
material

3 The group discussion allowed me to correct my mistakes. 0 0 0 59 41

4 Learning issues helped me to focus on core information. 0 0 33 48 19

5 I learned the useful additional information during the 0 0 0 76 24
TBL session

6 Discussions of the TBL learning issues were useful 0 0 23 59 18
learning activities

7 The TBL format was helpful in developing my 0 0 35 53 12
information synthesizing skills

8 Individual tests (IRAT) were useful learning activity 0 0 0 67 33

Table No. 2: Students’ response on Perception on Teamwork in % (n=35).

SN Items SD D N A SA

1 My team worked well together 0 0 0 08 92

2 There was mutual respect for other teammates 0 0 0 79 21

viewpoints during TBL

3 I have positive attitude about working with my peers 0 0 0 23 7

4 Most students were attentive during TBL sessions 0 0 0 17 83

5 | contributed meaningfully to the TBL discussions. 0 0 0 93 07

6 The ability to collaborate with my peers is necessary if | 0 0 32 b1 17

am to be successful as a student

7 Solving problems in a group was an effective way to 0 0 0 72 28

practice what | had learned
Table No. 3: Students’ response on Preference for TBL in % (n=35).

SN Items SD D N A

1 I have completed 100% of required reading 0 0 23 77

2 I generally felt prepared for individual tests 0 0 14 70

3 I learnt better from lecture than small group (TBL) 23 60 12 0

4 I learnt useful additional information during TBL session 0 0 08 64

5 TBL helped me prepare for course examination 0 0 26 74

6 The group discussion improved understanding of the concepts. 0 0 0 17

7 I had positive attitude about working with my peers 0 0 28 33

8 Solving problems in a group was an effective way to learn 0 0 0 28

Physiology
9 | paid attention most of the time during TBL sessions 0 0 0 88
Table No. 4: Students performance in Both Groups.
Variable Mean scores (out of 56) Effect
Study Gp (n=35) Control Gp (n=35) (p value)
Scores in 39.52 +7.31 35.45 +6.48 0.132*
Examination (70.57%) (63.30%)

* Not significant (significant at p < 0.05)

SA

16
28
83
39
72

12
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