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Background: The Jigsaw method is a form of cooperative learning, in which students are
actively involved in the teaching-learning process that improves the long-term retention of
acquired knowledge. Aims and Objectives: The objective of this study was to assess the
knowledge acquired by students using the Jigsaw learning method in Internal Medicine.
Materials and Methods: A prospective observational study was conducted with 100 students.
The acute coronary syndrome was taken for 1 h as a didactic lecture, and a pre-test was
conducted. The students were divided into five groups and were put for the intervention
“Jigsaw.” The pre- and post-test were conducted, and feedback was collected from the
students. Paired t-test was used to perform analysis of pre- and post-test. Feedback evaluation
was done by a 5-point Liker scale. P<0.05 was considered statistically significant, and the
data were analyzed using CoGuide software. Results: The mean pre-test score was 8.44
+ 2.33 ranged (3-14) and the mean post-test score was 11.03 = 2.07 (ranged 6-15).
The difference of 2.39 (95% CI: 2.19-2.59) increase in marks post-test after the Jigsaw
method was statistically significant (P<0.001). The satisfaction level was 50-55% on the
Likert scale based on the questionnaire given. There was a significant improvement in the
post-test scores of the students after Jigsaw. Conclusion: The Jigsaw method improved
knowledge in the short-term by engaging students in group work and motivation to learn.
Overall response based on the questionnaire about the Jigsaw method was positive.
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INTRODUCTION

learner-centric, patient-centric, gender-sensitive, outcome-
otiented, and environmentally appropriate.!
The year 2019 will be marked as a year of change in the

medical curriculum of all the medical universities of
India. More than 20 years have passed since the existing
regulations on graduate medical education, 1997, were
notified, necessitating a relook at all aspects of the various
components in the existing regulations and adapt them
to the changing demography, socioeconomic context,
perceptions, values, and expectations of stakeholders. The
thrust in the new regulations is on the continuation and
evolution of thought in medical education, making it more

A good teaching method exposes the learners to challenging
situations and provides them with opportunities for
interaction, consultation, cooperation, discussion, and
debate with themselves and their teacher so that they
can develop their power of thinking and participation.”
Cooperative learning is a method of education that has
gained a lot of research interest in recent years so that it is
called as one of the greatest innovations in the educational
system. Cooperative learning is a method of education in
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which the learner is responsible not only for his learning
but also for the learning of others. The learners work in
small groups to help one another learn the educational
content, carry out group projects, and master different
subjects by cooperating and consulting with their peers
and transferring their knowledge. The main approaches
to cooperative learning used in recent decades include
Student Team Achievement Divisions, Team-Games-
Tournaments, Team Assisted Individualization, and Jigsaw.
These methods differ in terms of their structure and the
type of learners’ responsibilities involved.?

Surgical and clinical didactics have traditionally employed
lecture-based teaching methods. In recent years, there has
been a growing call for more “learner-centered” modalities
of instruction in graduate medical education. These
“learner-centered” modalities include flipped classrooms,
where the learners take a more active role in the learning
process. While plenty of published studies have established
the effectiveness of flipped classrooms, a few studies have
examined their efficacy in sutgical resident education.* The
Jigsaw classroom is one form of these flipped classrooms.
Social Psychologist Aronson”’ first designed it in 1971 to
help weaken racial divides in forcibly integrated schools.
The Jigsaw classroom secks to make students active
participants in the learning process. This method organizes
the classroom so that the students are dependent on each
other to succeed by breaking classes into groups and
breaking assignments into pieces.®

A previous study by Chatlier et al.,” investigated the
quality of peer-assisted learning using the Jigsaw method
compared to direct teaching by an instructor for learning
cardiopulmonary resuscitation (CPR). They have shown
that peer-led laypersons’ training in basic life support
using this model results in a CPR performance quality
that is in line with the ERC 2010 guidelines while offering
advantages in terms of workload for the instructor and
skill acquisition and retention for the learner. The Jigsaw
method has not only been shown to build comprehension,
but it also encourages cooperatively among students. It
is known to improve listening and communication skills.
Since 1970, the Jigsaw method has been successfully tried
in various areas of education such as elementary or primary
education, nursing education, pharmacy, and other fields
but less so in medical subjects.*’

Literature search could not yield many published articles
on the Jigsaw method for clinical diagnostic teaching for
medical students in India. Hence, the present study was
implemented to assess the effectiveness of the Jigsaw
method over didactic lectures in teaching Internal Medicine
among the final year students and to assess the knowledge
acquired by students in Internal Medicine after the Jigsaw
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method of teaching. Although the Jigsaw method can apply
to many topics in medical education, we chose to apply this
learning technique for clinical diagnosis since this topic
highlights problem-solving techniques.

Aims and objectives

e The present study was taken to study the effectiveness
of the “Jigsaw method” in combination with a lecture
in enhancing cognitive skills in clinical diagnosis.

e To assess the student perception toward cooperative
group activities.

MATERIALS AND METHODS

Study design
A prospective observational study.

Study setting
Lecture room of medical college.

Study population
Final year medical college students.

Study period
One month from October 2020 to November 2020.

Sample size and sampling technique
Sample 100 was selected by a convenient sampling method
for the feasibility of the study.

Sample size calculation
As per the availability of students, 100 students were
considered for the final study.

Ethical and informed consent

The study was approved by the Institutional Ethical Review
Board, and before the study started, written informed
consent was obtained from the participants.

Inclusion criteria

e  Final year medical students

e DPresent in the class during the study
e Those who have given consent.

Exclusion criteria
e Absent on the day.

Jigsaw technique

Jigsaw learning technique or Jigsaw puzzle constitutes a
well-structured cooperative learning technique that is free
from many of the problems involved in other learning
methods. This and other innovative teaching and learning
techniques have been successfully used to improve academic
achievement among students. The Jigsaw technique is based
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on the philosophy that learning develops best when the
subject of study is also taught to others once it is acquired.
In the Jigsaw technique, learners are divided into matching
groups of four or six. The lesson is then split into the
number of persons in each group. Using this classification
method means that the content of one part cannot be a
prerequisite for any of the other parts, and each part should
be independent of the other parts while also covering the
lesson plan together. A number is assigned to the members
of each group as well as to each subject. For example,
subject one is assigned to as a group. At the same time, in
other approaches, the tasks are divided among the group
members, and each member works independently and only
asks for help if needed. Jigsaw learning technique or Jigsaw
puzzle constitutes a well-structured cooperative learning
technique free from many of the problems involved in
other learning methods. This and other innovative teaching
and learning techniques have been successfully used to
improve academic achievement among students. The Jigsaw
technique is based on the philosophy that learning develops
best when the subject of study is also taught to others once
it is acquired. In the Jigsaw technique, learners are divided
into matching groups of four or six. The lesson is then
split into the number of persons in each group. Using this
classification method means that the content of one patt
cannot be a prerequisite for any of the other parts, and each
part should be independent of the other parts while also
covering the lesson plan together. A number is assigned
to the members of each group as well as to each subject.
For example, subject one is assigned to person one in each
group, subject two to person two, and so on. Temporary
groups will then be formed. All the members of each
temporary group (also called an expert group) work on the
same subject; for example, they all work on subject two of
the class material. The expert groups consist of three to
five members who study and discuss the subjects assigned
to them and exchange ideas to gain expertise in them and
so that they can explain the subject to other members of
the main Jigsaw groups. The teacher and learners agree on
a set time. The learners then return from the expert groups
to their associated Jigsaw group and teach the subject thus
learned to the other members of their group and are also
taught all the other subjects learned by the other members
of their group. Using this method of teaching provokes
the learners’ interest in the lessons and improves the social
relationship between them.’

Data collection

1) Acute coronary syndrome was taken for 1 h as a
didactic lecture, and a pre-test was conducted.

2) Then acute coronary syndrome was divided into
five parts 1) types and etiopathogenesis, ii) clinical
features, iii) investigations, iv) management, and
v) complications.
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3) Students are then divided into five groups and given
one topic for each group. Each group is given 1 day
time to prepare their topics.

4) Next day, four students from each group are
interchanged with other groups in the Jigsaw method
so that new groups had four student experts in each
part of an acute coronary syndrome.

5) Since the new group has four experts in each part,
they are allowed for discussion for 1 h. Experts on a
particular topic were enlightening others and vice versa.

6) Post-test was conducted, and feedback was obtained
from students.

e Pre- and post-test questionnaire in the form of
MCQs and feedback forms were prepared.

e Analysis of pre- and post-test was be done by
paired t-test.

e Feedback evaluation was done by 5-point Liket’s
scale.

Study variables

Student performance on a knowledge-based pre- and
post-test was considered as primary outcome variables.
Since student perceptions tend to be more subjective, this
was used as a secondary outcome.

Statistical methods

Descriptive analysis was carried out by mean and standard
deviation for quantitative vatiables, frequency, and proportion
for categorical variables. The association between before and
after the intervention of quantitative outcome was assessed
by comparing the mean values. The mean differences along
with their 95% CI were presented. Paired t-test was used
to evaluate statistical significance. P<0.05 was considered
statistically significant using CoGuide software."’

RESULTS

A total of 100 subjects were included in the final analysis.
Pre- and post-test results and feedback collected were
analyzed.

Demographic characteristics and academic
performance

There were 43 (43%) males and the remaining 57 (57%)
females. The mean pre-test score was 8.44 in the study
population. The mean post-test score was 11.03 in the study
population. The improvement of marks was 2.59 in the
study population. The mean improvement of percentage
was 12.95 in the study population, and the mean feedback
score was 40.7 in the study population (Table 1).

Student’s perception
The majority of 57% agreed and 38% strongly agreed
with the JS helped me to learn better; 50% agree and
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22% strongly agreed with the JS covered a wide range
of knowledge; 51% agreed and 43% strongly agreed
for JS improved communication skills; 55% agreed and
33% strongly agreed for JS improved confidence; 52%
agreed and 28% strongly agreed for S improved clinical
reasoning; 52% agreed and 40% strongly agreed with the
Study conducted in a well-planned manner; 54% agreed
and 33% strongly agreed for Sufficient time was given to
learn. JS can be followed in medicine theory class was agree
by 54% and strongly agree by 36% and 50% agreed and
33% strongly agreed for JS can be followed in other theory
classes, and 41% were neutral, and 21% agreed with the
traditional methods should be continued (Table 2).

The individual mean scores for feedback elements were less
in JS covered a wide range of knowledge as 3.81 and in
traditional methods should be continued as 3.07 compared
to other elements mean score which was more than 4. The
mean overall feedback scores were 40.7 + 3.9 in the study

population (Table 3).

Assessment of Jigsaw technique

The mean marks of pre-operative were 8.44 £ 2.33
and post-operative was 11.03 = 2.07. The difference of
2.39 (95% CI: 2.19-2.59) between pre- and post-operative
was statistically significant (P<0.001) (Table 4).

DISCUSSION

According to the author’s knowledge, this is the first study
that used the Jigsaw method to promote active learning and

Parameter Summary
Gender

Male 43(43%)

Female 57(57%)
Pre-test 8.4442.33 ranged (3-14)
Post-test 11.03+2.07 ranged (6-15)

Improvement of marks
Improvement of (%)
Mean feedback scores

2.59+2.1 ranged (0-9)
12.95+10.52 ranged (0-45)
40.7+3.8 ranged (32—49)

diagnostic reasoning in the lecture room of their medical
college. The findings of the present study showed mean
pre-test scores as 8.44 * 2.33 ranged (3—14) and the mean
post-test score as 11.03 + 2.07 (ranged 6-15). The mean
difference of 2.39 (95% CI: 2.19-2.59) increase in marks
post-test was statistically significant (P<0.001). The
students strongly agreed that Jigsaw was helpful for them
in understanding the topic in detail. The satisfaction level
was 50-55% on the Likert scale based on the questionnaire
given. There was a significant improvement in the post-test
scores of the students after Jigsaw.

In our study, we have observed that the post-test scores
significantly improved after the Jigsaw technique. There was
an increase in a mean difference of 2.39 (95% CI: 2.19-2.59)
in marks after the Jigsaw method, which was statistically
significant (P<0.001). The finding was similar to the quasi-
experimental study by Swathi and Rajkumar'! among second
MBBS students where they observed that the post-test
scores significantly improved after the Jigsaw technique
and 28% of students scored >75% in the pre-test while
78.6% of the students scored >75% in the post-test. P-value
was <0.05. Another prospective study by Oakes et al.,”
in Australia among Medical radiation sciences students
showed that marks of the Jigsaw workshop participants
compared to workshop non-participants (controls) was
higher and statistically significant. The findings of the
present study were in contrast to a comparative study
between Jigsaw learning method to traditional lecture
among first professional year student pharmacists learning
about medication therapy management by Wilson et al.,”
in the United States where, improvement in post-test scores
favored the traditional method (P=0.001), and the study
found that students seemed to find value in the Jigsaw
learning method, but performed better on the post-test
knowledge questions when the material was presented using
traditional didactic lecture.

In the present study, we took the student’s feedback
by a questionnaire and found that students had taken
this interventional approach with a positive attitude.
Many students (n=54, 54%) agreed to incorporate the

Parameter Strongly disagree Disagree Neutral Agree Strongly Agree
JS helped me to learn better - 2 (2%) 3 (3%) 57 (57%) 38 (38%)
JS covered a wide range of knowledge - 13 (13%) 15 (15%) 50 (50%) 22 (22%)
JS improved communication skills - - 6 (6%) 51 (51%) 43 (43%)
JS improved confidence - - 12 (12%) 55 (55%) 33 (33%)
JS improved clinical reasoning - 1(1%) 19 (19%) 52 (52%) 28 (28%)
A study conducted in a well-planned manner - - 8 (8%) 52 (52%) 40 (40%)
Sufficient time was given to learn - 3 (3%) 10 (10%) 54 (54%) 33 (33%)
JS can be followed in Medicine theory class - 1(1%) 9(9%) 54(54%) 36(36%)
JS can be followed in other theory classes - 1(1%) 16(16%) 50(50%) 33(33%)
Traditional methods should be continued 12(12%) 14(14%) 41(41%) 21(21%) 12(12%)
Asian Journal of Medical Sciences | Dec 2021 | Vol 12 | Issue 12 47
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Feedback MeantSD
JS helped me to learn better 4.31+0.6
JS covered a wide range of knowledge 3.81+0.9
JS improved communication skills 4.37+0.6
JS improved confidence 4.21+0.6
JS improved clinical reasoning 4.07+0.7
A study conducted in a well-planned manner 4.32+0.6
Sufficient time was given to learn 4.18+0.7
JS can be followed in medicine theory class 4.25+0.7
JS can be followed in other theory classes 4.15+0.7
Traditional methods should be continued 3.07+1.1
Mean feedback scores 40.7+3.9

Marks MeanSTD Mean difference P-value
(95% ClI)

Pre-test 8.44+2.33 2.39 (2.19-2.59) <0.001

Post-test 11.03+2.07

material into their practice. The finding was similar to a
comparative study by Goolsarran et al.,'* in New York,
where all workshop participants (100%) indicated that the
workshop content was helpful. A higher percentage of the
participants in the Jigsaw intervention group compared
to the traditional small group (91% vs. 9%) reported that
what they learned from the workshop session would impact
future practice (*=32.1, df=1, P<0.001).

In the present study, most of them were (n=57, 57%)
female. Females tend to have a more positive attitude than
males and are also more willing and more motivated to
participate. This finding is in contrast to an educational
intervention using the Jigsaw Cooperative-L technique
among dental students by Suarez-Cunqueiro et al.,"”” in
Spain, where when gender was considered, it was noted that
most of the students who did not attend the examination
were females, reaching a value of 86% (6 of 7 students).

In the present study, students were divided into five
groups and given one topic for each group. Each group
is given 1 day time to prepare their topics. The next day
four students from each group are interchanged with
other groups in the Jigsaw method so that new groups
had four student experts in each part of an acute coronary
syndrome. Since the new group has four experts in each
part, they are allowed for discussion for 1 h, and experts
of particular topics enlightened others and vice versa.
This same strategy was seen in an interventional study
among medical students by Uppal and Uppal'® in Delhi,
which had shown that the students learned more things
when they worked in groups compared with working
individually. Through the group activity, the students not
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only gained academic knowledge but also learned how to
work in collaboration in a group and how each student
functions as an individual member of the group, and
how other members behave and work in groups. Another
quasi-experimental study among nursing students by
Sanaie et al.,"” in Iran concluded that the Jigsaw method
provided an opportunity for students to acquire skills
such as lecturing in the classroom, time management,
setting goals for learning, using examples and teamwork,
which increased the self-regulated learning and academic
motivation of nursing students.

The Jigsaw classroom is a structured, task focussed class
that introduces a lot of material in a short space of
time. The caveat for participants is that they learn much
more about one element of the topic in the session.
Consequently, to balance their understanding across all
elements, learners have additional work to do outside the
class. The method is suitable as the face-to-face element
in a blended learning approach. This is because it allows
for discussion and application of the material, so usefully
paired with independent reading and reflection.'

Limitations of the study

The sample size of the study is small as only half of the
batch was involved. The study was conducted on only one
topic, and hence the findings should be used cautiously in
other fields. The study did not have a control group from
the same classroom that was not subjected to the Jigsaw
technique, which could hinder the generalizability. The
Jigsaw technique is time-consuming and hence requires
proper methodology in learning a topic. The efficacy of
the Jigsaw method in terms of long-term retention of
knowledge acquired needs to be evaluated by further studies
among different postgraduate and undergraduate students
of other branches.

CONCLUSION

The present study demonstrates that a Jigsaw cooperative
learning approach can be an effective instructional method
in learning concepts related to clinical diagnosis. Our results
suggest that the Jigsaw method is a valid teaching technique
as didactic lectures. It emphasized peer teaching, holding
each individual accountable for the learning materials, and
uses fewer resources while also focusing on the importance
of teamwork. Therefore, it can be utilized regularly where
faculty time for teaching is limited. It could also be used
as part of a library induction, to evaluate resources, or to
facilitate a journal club for clinicians or students. Further,
research is needed to determine if a combination of
didactic teaching and the Jigsaw method enhances increased
“soft skills” and retention.
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