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Abstract: The paper presents the use of cooperative 

learning incorporation in Engineering Physics course by 

using Jigsaw methodology for first year engineering 

students. Engineering Physics is the fundamental course 

and the fundamentals of this course are directly applicable 

in the majority branches of engineering. Therefore, a good 

understanding of this course is highly essential for better 

learning in higher classes. However, this is also one course 

which students find difficult to learn. In this regard, we 

observed that instead of traditional teaching methodology 

there is a need for implementing active learning 

methodologies for meaningful learning. The jigsaw 

technique is useful for self as well as peer learning, through 

the division of tasks among the students. The purpose of 

this study is to investigate the effects of this technique on 

the learning of students. It was observed that with the 

implementation of the jigsaw technique it increased 

student’s participation in classroom activities as well as 

they become considerate for self as well as their peers 

learning. In accordance with this the results obtained in 

terms of feedback and marks, we observed that this 

technique is more effective than the conventional teaching 

methods.  
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1. Introduction 

Over past few years of the engineering education system 

in India is evolving rapidly with a major change in 

curriculum, teaching and assessment methodologies. The 

education system is more outcomes based nowadays. In the 

four years of engineering student learns different courses. 

Especially first-year engineering students learn courses 

from science, engineering, humanities, and social science 

background. Among all these courses, Engineering Physics 

course attempts to explore the ways of working of nature 

and presents mankind, the new facts, their interpretation in 

the form of theories and a host of physical discoveries and, 

it is the engineer who has to use these advances in science 

for the betterment of life [1]. Therefore we need engineers 

whose learning in Physics should be clear and as a Course 

teacher, we should discover the different ways through 

which this is possible. 

 It has been already proved by many of the educational 

scientists that traditional teaching methodologies cannot 

take whole responsibilities of learning and there is a major 

need for activity based teaching methodologies. The 

advantage of active teaching methodology is that it is more 

students centric. As we are aware every graduate is 

required to have a certain skill set such as knowledge, 

teamwork, leadership, etc. and in order to enhance these 

skills, active teaching methods work effectively compared 

to traditional teaching. 

Among the different active teaching methods, Jigsaw 

technique is a research-based cooperative learning 

technique invented and developed in the early 1970s by 

Elliot Aronson and his students at the University of Texas 

and the University of California [2]. This is a group activity 

in which the students learns through the material provided 

and discuss on particular topic or concept while keeping in 

mind the fact that they have to teach or explain it to their 

colleagues. This technique is very popular as it ensures the 

teamwork; group learning and most importantly it makes 

students responsible for their own learning as well as 

learning of their peers many academicians have used this 

technique and got better results in the learning of students 

compared with traditional teaching methodologies [3-13]. 

In this paper we are describing the way this activity was 

carried out for Engineering Physics course and what impact 

it made on the learning of students through the feedback 

conducted and attainment of course outcomes 

2. Methodology 
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 The jigsaw method is applied in the class of F. Y. B. 

Tech for the topic Laser, Fibre Optics and Optoelectronic 

devices. The total strength of the class was 65. The 

following steps are followed for execution of this method 

i)  The class is divided into a group of 5-6 students based 

on gender and earlier performance.  This way 10 groups are 

made of each 6 group members and one group is made with 

5 members. Thus the totals of 11 groups are made. These 

11 groups are assigned as home groups.  

ii) After the formation of home group one leader is 

selected from each group, the leader is for smooth 

conduction of the activity and monitoring the performance 

of the group members, and keeping them on track. 

iii) After the formation of the home group, the content of 

the particular topic is divided into segments according to 

the size of the group. For 6 members group, the topic is 

divided into 6 segments and for 5 member group, the topic 

is divided into 5 segments.  

iv) Each student of the home group is assigned a 

particular segment of the topic. 

v) Sufficient time is given to the students to read their 

segment and become familiar with it.  

vi) Temporary expert groups are formed by having one 

student from each group; those are assigned with the same 

segment. Sufficient time was given to students in the expert 

group to discuss the main part of their segment 

vii) Students are then sent back to their home group. 

viii) Each student of the group is asked to present his/her 

segment in their home group. The group members are 

encouraged to ask doubts. 

ix) During this presentation, instructor monitored the 

overall process and clarified the doubts raised by each 

group. 

x) An assignment in the form of group presentation and 

written test is conducted at the last.  

The overall steps of Jigsaw method are shown in Fig.1 

 

Fig.1 Jigsaw methodology 

 

3. Result 

  In order to know the effect of the applied technique on 

the students learning, feedback had been taken in the form 

of questions and ratings. For conducting feedback we used 

online Monkey survey application, where the student can 

register their response anonymously. The total of 62 

students has registered their response to this activity. The 

questions asked and the response by students is discussed 

below. 

We asked students to rate the jigsaw active technique; the 

response we got is shown below in Fig. 2 

 

Fig. 2 Feedback given by students for Jigsaw activity 

Majority of the students (82%) found the activity extremely 

useful in learning. Fig. 3 shows the response of students to 

the question asked about how this activity helped you to 

realize the importance of skills of proper planning, 

creativity, and participation. 
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Fig. 3 Feedback given by students 

The more rating had been registered for participation and 

proper planning. Slightly less rating had been given to 

creativity and resource preparation but this can be 

understood as creativity is a high-level skill and for first-

year students this will be slightly difficult to achieve.  

Fig. 4 shows the response to the question that does the 

student prefer the jigsaw activity over the traditional 

teaching styles. Most of the students not only agreed that 

they prefer such activity over traditional teaching 

methodology but they also demanded that such kind of 

activities should be incorporated as and whenever 

necessary for better class engagement. Some of the students 

also responded that due to this activity they took ownership 

of their learning as well as learning of their peers as this is 

cooperative learning method.  

 

 

 

Fig. 4 Feedback given by students 

In order to know the students' performance in the test, we 

have considered course attainment. There are a total of six-

topics each with particular course outcome from CO1 to 

CO6 respectively. For this particular topic, we have course 

outcome no. 4 i.e. CO 4. The comparison for CO 

attainment is shown below. For attainment calculation, we 

had used IonCudos software available at RIT Islampur.  

 

Fig. 5 CO attainment of Course 

From the CO attainment comparison we observed that the 

maximum attainment 78.18% and 78.62% is observed for 

CO5 and CO6 which are related to topic no. 5 and 6 

respectively. The reason why the attainment is larger is that 

these two topics carry more weightage in the end semester 

examination and students always pay more attention to 

these topics to score more. Now focussing on the rest of the 

course outcomes CO2 is having attainment 68.52% but for 

this topic, we have conducted a group problem-solving 

technique which might help better to attain the questions. 

Now from remaining COs the concerned CO for this 

activity is CO4 with the attainment of 67.06 % and this is 

the fourth highest among all COs. Definitely the attainment 

of CO4 is higher than the CO1 and CO3 where the topics 

were taught by using traditional teaching methodology. 

Although we are not claiming the whole credit is for the 

jigsaw activity for higher attainment as there are other 

parameters too that can affect CO attainment, but we do 

believe there is some positive impact of this activity on the 

performance of the students which they too admitted 

through feedback. Thus the activity had a positive impact 

on CO attainment as well as learning of students. Due to 

lack of time we are not able to conduct any different 

activity as Jigsaw itself require sufficient lecture hours to 

learn a topic. Therefore we have not made in comparison of 

this activity with other active learning methods but in future 

we will definitely plan Jigsaw and other activities for 

course so we will be able to compare the results between 

different teaching methodologies.  

4. Conclusions 

The Jigsaw active learning is successfully implemented 

in the First year engineering class. The activity managed to 

achieve the important goal of learning as well as developed 

certain skills within the students such as teamwork, 

leadership and making them responsible for their own and 

peers learning. As the CO attainment for this particular 

topic by this method is not very large but still this activity 
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has raised awareness about active learning and the 

importance of different soft skills within students. We 

observed increased interaction of students with course 

teacher and among themselves too by using this activity. 

Incorporating such activities at First-year level will surely 

increase the bonding between student-student and student 

teacher and will make them confident in the process of 

learning.   
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