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Abstract 
Contribution: This article compares traditional teaching and online teaching 
during COVID-19 pandemic of Computer Network course. This comparison is 
with respect to summative and formative assessments along with Student 
participation, in-class and out-class activities, attendance, feedback and 
different pedagogies.

Background: This Course was conducted in traditional mode during Academic 
Years 2018-19 and 2019-20. The Course was conducted in online mode during 
Academic Years 2020-21 and 2021-22 due to COVID-19 pandemic. Authors 
taught 597 students over these four years. Computer network course is one 
of the important and core courses in computer engineering.  This course 
was offered in the first semester of the third-year computer engineering 
at MKSSS’s Cummins College of Engineering for Women, Pune, India. During 
COVID-19 scenario, the teaching and learning processes shifted towards 
online teaching. Moving from traditional teaching to online teaching had its 
own challenges. These challenges are discussed in this paper. 

Methodology: Outcome Based Education methodology is employed to find 
course outcomes using summative assessments.   Statistical analysis of 
formative assessment is also performed.

Findings: The study period saw an increase in attendance, particularly during 
online classes. Student participation through discussions and question-
answer sessions were marginally improved over the four academic years. 
There was improvement in course outcome attainment for the majority of 
the course outcomes.  There was a significant improvement in the overall 
summative assessments observed over the course of four years of teaching.
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INTRODUCTION

Traditional teaching involves teachers and learners 
using the classroom to interact with each other. 
Teacher’s use course material and presentations to 
teach the learners. In traditional teaching, teachers 
give instructions to learners in the class itself. The 
classroom teaching involves teaching, discussion, 
question-answer session, submission of assignment 
etc. The traditional teaching is in the ‘Physical 
World’. In this world there is direct interaction 
between teacher and learners. This helps learners to 
communicate with teacher in-person enabling them 
to acquire knowledge. It has been observed that 
many times learners need such human interaction to 
understand the course better.

Also, traditional teaching-learning requires 
learners and teachers to be in the same physical 
space or on-campus. However, Learners cannot be 
always on-campus to pursue their education due to 
various reasons such as, duration of the course, on-
campus time to be committed and unaffordable on-
campus fees, etc. Due to an increase in the number 
of online learners, online enrollments are growing.[1]

In such scenarios, universities and colleges were 
required to be innovative and provide better options 
to the learners so that learners could pursue their 
education even being off campus. Off-campus learning 
or distance learning was the reason universities offer 
online courses.

Earlier, universities and colleges offered online 
courses through Information and Communication 
technology (ICT). Learners would register to these 
courses by paying affordable fees and thereby getting 
access to the learning resources. These online courses 
use resources such as presentations and videos to 
teach the course. During the course, the learners 
were evaluated through quizzes, tests, projects, 
etc. Instructors made use of effective online learning 
pedagogy tool such as Moodle to transfer their 
curriculum in the form of online content.[2] Massive 
Open Online Courses (MOOCs) are the best example 
where the online courses are offered for free.

On-campus traditional classroom teaching was 
affected due to COVID-19 pandemic. There was a 
restriction on in-person gathering. This scenario 
forced the universities and colleges   to change the 

method of delivery of courses which otherwise would 
have followed the traditional approach. Researchers 
have suggested various strategies for teaching 
courses in online mode.[3-5] Also there is a discussion 
on aspects such as time required for online teaching, 
stakeholder’s perceptions, and motivation of online 
learners.[1, 5, 6]

In this paper, authors present their experience 
while teaching Computer Networks course in the 
third year computer engineering at undergraduate 
level for four years, namely, academic year (A.Y.) 
2018-19, A.Y. 2019-20, A.Y. 2020-21and A.Y. 2021-22.

For the first two years, authors used traditional 
teaching learning methodology which involved in-
person teaching for conducting lectures and tutorials. 
During the first two years of teaching, authors also 
used: 1) Revision questions at the beginning of every 
lecture to refresh concepts learnt in the earlier 
lecture, 2) Tutorials to strengthen the concepts taught 
in the lectures through problem solving 3) Quizzes 
during the tutorial to evaluate the concepts learnt, 
4) Flipped classroom in-class and out-class activities 
and 5) Think-Pair-Share activities.

However, in the last two years viz. A.Y. 2020-21 and 
A.Y. 2021- 22, authors used online mode exclusively to 
teach the same course due to the COVID-19 pandemic. 
During these years   of teaching, authors used the 
Learning Management System (LMS), namely, gnomio 
Moodle to teach the course.

In this article, authors share their experience of 
online and in-person teaching of computer networks 
courses by focusing on student performance, student 
engagement and student feedback. 

The remainder of the article is structured as 
follows. Section II presents previous work from related 
domains and beyond. Section III provides overview of 
the course conduction online and in-person teaching 
along with the results and observations in detail. 
Section IV presents the conclusion.

LITERATURE REVIEW

Flipped classroom approach was used by Lucas Green [7]  
for improving student enrolment and grades while 
teaching empirical software engineering course. 
Author found that students rated flipped classroom 
approaches better than conventional classroom 
teaching. Author concludes that there should be 
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relevance between online and in-class study material 
along with teachers to have rigorous training and a 
new skill set.

A mixed teaching Pedagogy using PBL, Inquiry-
based learning and kinaesthetic learning was used 
to prepare a new framework to provide a cloud-
based teaching learning experience to students by 
the authors.[8] Cloud Mode and on campus mode was 
used to offer courses by the authors     for improving 
student engagement and motivation of student 
learning in cloud mode. It was observed that such 
mixed pedagogy usage enhances the learning in online 
mode.

Demaidi et al.[9] used a blended learning approach 
for teaching C language to undergraduate students. 
Traditional learning with technology and online 
learning was used for one group of students whereas 
the other group was taught using only traditional 
learning methods. Authors found blended learning 
approach was better than the traditional learning 
approach w.r.t. student’s performance, satisfaction 
and ease of use.

Sasidhar et al.[10] incorporated live weekly 
revision sessions to enhance the interest in learning 
power system courses for engineering students. 
This approach used a framework involving blended 
learning, live teaching, and recorded videos. Student’s 
perception survey was used to analyze the efficiency 
of the methodology qualitatively and quantitatively. It 
was seen that the weekly live revisions were majorly 
helpful.

Authors[11] present their efforts of the improved 
learning approach using collaborative learning 
techniques while teaching geometry to primary 
school children. The feedback was collected to find 
students’ opinions on using several platforms to learn 
geometry. Also, the level of student satisfaction was 
collected through the pair learning method. Majority 
of students were satisfied when collaborative learning 
was used. 

While teaching power system course, author used 
e-assignments and peer review to enhance critical 
thinking.[12] An extensive rubric was used to assess 
the assignments with plagiarism checks. Latest topic 
in energy power systems was given. Majority of the 
students found the topic relevant, and the assignment 
helped the students to understand the topic better.

A blended learning approach was used by 
Andersen et al.[13] for students of UG and Graduate 
Computer Engineering programs. Students underwent 
traditional teaching along with exploring web content 
and to find suitability of the contents for the course. 
Specific observations were made by students in web 
content. Authors aimed at making students critical 
users of web contents. They found the students of 
current generation are more comfortable in using 
internet resources than the older generation. Students 
used the web resources very well to their advantage 
with respect to their course.

Moodle is one of the learning platforms used by 
teachers. Sasidhar et al.[14] analyzes the data collected 
through questionnaires filled by the lecturers of the 
5 different faculties of their university. They found 
that there was a limited use of Moodle made by 
lecturers for sharing of learning material, to make 
announcements and to perform automated tasks 
which do not require teachers’ interventions, etc. 
Majority of lecturers were found to have skill at the 
beginner’s level for using the Moodle platform. The 
level of usage of Moodle depends upon the teaching 
experience of lecturers, their Moodle experience and 
the training course they completed.

Authors[15] conducted a digital logic design course 
at UG computer engineering program which was 
free of lectures. Role of the teacher was that of a 
facilitator. Students completed the course where 
lecture time was used for completing learning 
activities. Students were more engaged in the 
classroom and they could work at their own pace. The 
result showed improvement in student performance 
in the final examination. Around 50 % of the students 
found the learning activities interesting and also 
students evaluated the course positively.

Gamification was used in the online discussion 
environment of Moodle to evaluate the students’ 
engagement[16] during their term projects. Different 
Moodle plugins were considered to gamify the 
discussion environment.  Students were able to move 
to the next level in the project module by earning 
specific experience points. The gamification was 
through an engagement environment, collecting 
points required and thus allowing students to move 
to the next level for completing their term project. 
Leader board was used to encourage the students 
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to improve their performance. Authors found that 
contribution to the gamified Moodle environment was 
done by the students as they were motivated to use 
the same.

The paper[17] considered LMS data of student’s 
taking17 courses for predicting student performance. 
Authors used prediction model to predict student 
performance in terms of final exam grades and pass-
fail probabilities per course. It was observed that 
the prediction model could not be ported across 
the courses. Also, it was seen that the final grade 
of the student depends upon his/her efforts and 
characteristics, behavior of the students and time 
spent on the LMS. It was concluded that better to 
analyze LMS data of courses separately rather than 
combining or aggregating the LMS data of all courses.

The problems[18] observed by students and 
teachers while using the Online Judge System 
(OJS) for C programming were addressed by the 
authors. Locating logical errors was addressed using 
fault localization technique. Cheating by forging 
the answers was detected using control and data 
flow analysis on the assembly form of the C code. 
Also authors made the method to submit the code 

convenient thus making the OJS more acceptable.
Approach to improve teaching[19] an introductory 

course in digital systems was proposed by the author. 
The obstacles faced while using student centric 
teaching methods were observed by the author. 
Strategies to improve student centered learning 
were proposed in this paper. Student attendance and 
grades in final examinations over a few years were 
used to make few conclusions. Statistical analysis 
of student attendance rate and student grades was 
performed to draw conclusions such as improved 
student attendance and student performance in 
final exams. Competitive and collaborative teaching 
learning strategy was used by authors[20] to teach 
communication networks course. Tools such as Moodle 
wiki and competitive learning tool QUESTOURnament 
were utilized for this purpose. Out of 3 years, the 
new methodology was applied for the last 2 years 
and student’s academic outcome and feedback were 
analyzed. It was observed that there was improvement 
in academic results and passing of students along 
with good student opinion. Comparison of literature 
based on various aspect of teaching learning used by 
different authors is shown in Table 1.

Table 1: Comparison of literature based on various aspects
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1 Gren et.al 2022[7]    

2 Asma et.al[8]   

3  Demaidi  et.al 2019[9]    

4 Sasidhar  et.al 2019[10]    

5  Echeverría  et.al 2019[11]    

6 Sasidhar et.al 2019[12]  

7 Andersen et.al 2018[13]

8 Esnaola et.al 2020[14]   

9 Shoufan et.al 2020[15]    

10 Hasan et.al 2019[16]   
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In this paper Authors consider teaching learning 
methodology while teaching Computer Networks 
Course at Third Year Computer Engineering for 
undergraduate program in Autonomous Institute 
MKSSS’s Cummins College of engineering for Women, 
Pune. This Teaching Methodology Involves First two 
years of Conventional classroom based teaching and 
two years of online teaching along with the use of 
LMS such as Moodle. This Paper compares student 
performance throughout the semester and at the end 
of semester with respect to conventional and online 
teaching. Student attendance and performance 
in activities are compared. This work has been 
validated using academic outcomes and students  
feedback.

COURSE IMPLEMENTATION

The Engineering Institute, to which author’s belong, 
follows the Outcome Based Education (OBE) approach. 
OBE intends to orient the education system to be 
student-centric and focuses on what students will 
be able to do at the end of the course or program. 
Thus, the teacher has to play not only the role of 
an instructor but also as facilitator and mentor. 

Thus, authors have adopted the OBE approach while 
teaching CN course. Course was designed by referring 
various sources and also ACM Computer Engineering 
Curricula 2016 guidelines.[27]

CN course was designed as per the Course 
Outcomes (COs). The revised Bloom’s Taxonomy (BLT) 
was referred while defining Course Outcomes (COs) for 
the CN course. BLT defines 6levelsofcognitivelearning, 
namely, 1) remember, 2) Understand, 3) apply, 4) 
analyze, 5) evaluate and 6) create [28]. Authors 
decided to set the COs for CN course at BLT levels 
either at 3 or 4. The course addresses the upper three 
layers of TCP-IP protocol suite and recent trends and 
technologies in computer networks. Students are 
expected to learn various protocols/    algorithms 
at each layer and data flow between two entities  
w. r. t. TCP-IP.

The following are the COs defined for CN course:

a)	 Apply and distinguish the fundamental concepts 
of networking standards, protocols and 
technologies.(BLT 3)

b)	 Identify the role of protocols at various layers in 
the protocol stack. (BLT3)
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11 Conijn et.al 2017[17]    

12 XiaohongSu et.al 2016[18] 

13 Dȩbiec et.al 2018[19]     

14 Regueras et.al 2011[20]    

15 Yilmaz et.al 2011[21]   

16 Trenas et.al 2011[22]   

17 Ghazal et.al 2018[23]

18 Kothiyal et.al 2018 [24]     

19 Wallace et.al 2013[25]    

20 Jasmine  et.al [26]    
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c)	 Select and Compare the appropriate network by 
understanding the given requirements for a given 
system.(BLT4)

d)	 Identify fundamental concepts of wireless network, 
mobile network and network security.(BLT 3)
The teaching scheme consists of three hours of 

lectures per week along with one hour tutorial per 
batch where each class was divided into 4 batches. 
Number of credits allocated to the CN course was 4.

Architectural diagram Fig. 1 of the CN course 
depicts:

A.	 Lectures and Tutorials
B.	 Evaluation
C.	 Feedback
D.	 Performance Analysis

A. Lectures and Tutorials
Course was delivered in two ways, one using tradi-
tional/face to face teaching and second using online 
teaching methods. Course was taught using tradi-
tional teaching methodology during A.Y. 2018-19, 
A.Y. 2019-20 and using online teaching methodology 
during A.Y. 2020-21, A.Y. 2021-22. Authors taught one 
class each of the said A.Y.s. Total number of students 
taught in the above said A.Y.s were, 136,155,148 and 
158 respectively.
1)	 Traditional / face to face teaching: The CN course 

was delivered using traditional teaching method-

ologies. Every lecture was conducted using chalk 
and board, PowerPoint presentations. These lec-
tures were interactive in nature where students 
were encouraged to ask questions and have dis-
cussions on the topic or concept. At the beginning 
of every lecture, authors asked questions to revise 
the earlier lecture’s learning. Authors presented 
learning objectives at the beginning of every lec-
ture and concluded the lecture with a discussion 
on how the learning objectives were met.  Also 
indicating how meeting these learning objectives 
were contributing to a specific CO. Students were 
provided with textbook references, web refer-
ences and Power Point presentations.
Objective of the tutorials was to strengthen the 

concepts learnt in the lectures through problem 
solving. Set of problems were solved weekly based 
on the concepts of algorithms learnt using the paper 
pencil method. Students were given challenging 
problems if they solved easier problems. Authors 
helped students who could not solve easier problems. 
During the tutorials, quizzes and problem solving 
were conducted by the authors to evaluate the 
students’ learning. Except for the A.Y. 2018-19, the 
tutorials were non-evaluatory in nature, which meant 
the evaluation of the tutorials did not contribute to 
the total marks obtained by the student for the CN 
course.

Fig-1: CN Course Structure -Teaching, learning and Evaluation
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2)  Online teaching: The CN course was delivered 
through the online platforms during A.Y. 2020-
21 and A.Y. 2021-22 in the context of COVID-19 
pandemic. To deliver the course, authors made use 
of Learning Management System (LMS), namely, 
Gnomio Moodle and Google Meet. Gnomio Moodle 
provides hosting the Moodle service at free of cost. 
During this period, the world was severely affected 
by COVID-19 pandemic. Authors were challenged 
to conduct the course in the online mode instead 
of using good old traditional teaching methods. 
Authors took it upon themselves to learn more 
about the Gnomio Moodle platform after going 
through a basic training at their institute.
The objective of using Gnomio Moodle for CN 

course was to 1) provide all the required resources 
to students for learning the course 2) provide 
teaching learning activities such as quizzes, games 
and crossword puzzles, etc. 3) collect feedback 
from students about teaching learning 4) record 
theattendance5) Make announcements 6) encourage 
students to participate in discussion forums. Thus, a 
seamless access for teaching and learning resources 
and communicating with students was made easy 
using Gnomio Moodle platform [29].Google Meet 
was used to conduct lectures. These lectures were 
recorded and shared with students on Moodle for 
revision purposes. The following Figure 2 depicts the 
CN Moodle site designed by the authors. The figure 

shows topic and activities made available for students 
on CN Moodle site. 
3) 	 Analysis of traditional v/s online teaching-

learning: During traditional teaching of the course, 
the quizzes and problem solving were conducted 
as part of the tutorials and were evaluated for 
A.Y. 2018-19. For the other three years, the 
activities such as quizzes, problem solving was 
completed by the students voluntarily as part of 
the tutorials which were non evaluatory   nature. 
Number of students completing these activities 
was reduced when completed voluntarily by 
the students as shown in Fig. 3. Fig 3 shows the 
percentage of students completing activities for 
A.Y. 2018-19, A.Y. 2019- 20 in offline mode and for 
A.Y. 2020-21, A.Y. 2021-22 in online mode.    The 
average percentage of students for A.Y. 2018-19, 
A.Y. 2019- 20, A.Y. 2020-21 and A.Y. 2021-22 are 
92.66%, 83.52%, 71.17% and 63.73% respectively.

Fig. 3: Tutorial Activity Completion

 
Fig. 2:  LMS Gnomio Moodle-Instructor’s View
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Authors observed that more than 80% of the 
students were found attentive in the traditional (face-
2-face) classroom. Also, around 5% of the students 
asked questions during the traditional classroom 
teaching. However, during online teaching, it was 
difficult to check the attentiveness of the students 
as the cameras were not switched on by the students 
even after requests made by the instructors. The 
reasons such as internet bandwidth issues faced by 
the students and students’ reluctance to switch on 
the camera were noticed. There was a slight increase 
in   the students asking questions during online 
teaching was found to be 8% as compared to 5% in 
case of offline teaching. Authors conclude that this 
slight increase was due to students not experiencing 
inhibition to express their views as they were not on 
camera or in person.

During online teaching of the course, namely 
for the A.Y. 2020-21 and A.Y. 2021-22, authors set 
up quizzes for important teaching modules (units) 
and tutorials. The whisker plot in Fig. 4 shows the 
assessment distribution for the same. There is a 
significant improvement for the A.Y. 2021-22 over A.Y. 
2020-21 considering the key values such as mean, 
median, lower quartile and upper quartile for Unit 
1, Unit 2, Unit 4 and tutorial 8. This indicates the 
improved performance in the quizzes. However, there 
is a decreased performance of the students in tutorial 
1 quiz for A.Y. 2021-22 as compared to A.Y. 2020-21.

Fig. 4: Formative Assessment Distribution for 
Selected Quizzes

The distribution is negatively skewed for both the 
years     in case of Unit 1, Unit 2 quizzes. The marks 

obtained by students found to be less dispersed in 
case of Unit1, tutorial 1and tutorial 8 for A.Y. 2021-22.

Quizzes and tutorials were used as tools for 
formative assessment. The evaluation of students’ 
performance through these tools was utilized to 
understand students’ learning of the topic or unit of 
the course. Thus it was useful for the instructor in 
improving or modifying the teaching learning process 
during the course of the teaching.

Fig. 5: Average Attendance during Academic Years

Fig. 5 indicates the average class attendance 
for the four years where, A.Y’s. 2018-19 and 2019-
20 being traditional classes and A.Ys. 2020-21 and 
2021-22 being online classes.  It was found that more 
students attended the online lectures as compared 
to the offline/face-to-face lectures. It was more 
convenient for the students to attend the classes as 
they were joining online classes from their locations 
or homes.

B. Evaluation:
 It is summative assessment made up of two 
examination, namely In-Semester and End-Semester 
examinations, each consisting of 50 marks. In-
semester examination consists of two tests, Test1 
(T1) and Test2 (T2). Both, T1 and T2 are evaluated 
for 25 marks each. Mode for T1 can be subjective or 
objective in nature. It can also be conducted using 
other modes such as presentations, technical paper 
presentation, etc. T2 and end-semester examinations 
are conducted using a paper-pencil method. 
During Covid-19 scenario, these examinations were 
proctored in nature. Questions asked in examinations 
were mapped to course outcomes so that the COs 
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could be measured. The course assessment plan 
was prepared by the instructors as shown in Table 2. 
This plan depicts the course contents in the form of 
units and their weightage in T1, T2 and end-semester 
examination. This plan also shows the mapping of 
units with respect to COs and BLTs.

Table 2: Course Assessment Plan

C. Feedback:
Overall improvement in teaching and learning is 
brought about by collecting feedback on the various 
aspects of teaching-learning. Feedback on overall 
faculty teaching and course outcomes were collected 
by the institute and the department respectively. 
Similarly, feedback on unit-wise teaching, expert 
Lectures and Co-teaching collected by the instructors. 
These were measured based on a 4 point or a 5 point 
Likert scale. During the online teaching of the course, 
instructors conducted various activities to encourage 
students to participate in learning. Tasks such as unit 
wise quizzes, games (crossword, millionaire) were 
given to the students to complete and their responses 
were recorded.

Various pedagogies such as, quizzes, flipped 
classroom, games, Think-Pair-Share, co-teaching, 
etc. were used by the instructors during the course. 
The feedback for the same was recorded.

Department also collects the feedback of the 
Instructor from the students. This feedback is based 
on teaching methodology, technical contents and 
subject expertise, communication skills, behavior 
towards students, punctuality, etc. The feedback is 
also collected for the expert lectures con- ducted by 
the industry experts. For A.Y. 2021-22, instructors 
also used co-teaching pedagogy. The industry expert 
was part of this activity. 

Feedback for the same was collected from the 
students. Also, course outcome based feedback was 
collected from the students to understand their 
perception of understanding the course.

The following questions were asked by the 
instructors at the end of teaching learning of every 
unit.  

Feedback Analysis during A.Y.2021-22

Q.1	 The information in the Unit 1 was understandable. 
Q.2	 The contents of presentation for Unit 1 are 

helpful.
Q.3	 The instructor demonstrated knowledge of the 

subject.
Q.4	 The instructor appeared enthusiastic and 

interested.
Q.5	 The ‘CN Moodle platform’ is useful in learning 

Computer Network course.
Q.6	 The activities such as Quiz, Crossword, 

Millionaire game, etc. found on ‘CN Moodle 
platform’ are helpful to evaluate what I have 
learned.

Q.7	 Revision of the earlier taught topics, taken by 
the instructor are helpful.

Q.8	 Activities such as polls and attention check, 
conducted by the instructor are interesting.

Q.9	 Rate the experience of this teaching method.

Questions 1 to 4 were about the instructor’s 
teaching skills and knowledge and questions 5 to 
8 were about the various pedagogies used during 
teaching-learning. Instructors also collected feedback 
on teaching methods used during online mode. The 
Fig.6 depicts this feedback for A.Y. 2021-22.

More than 97 percent of the students appreciated 
the in- structure’s knowledge, and teaching skills 
along with strong affirmation of understanding the 
course. The pedagogies used by the instructors were 
enjoyed and well appreciated by more than 98 percent 
of the students. 99 percent of the students responded 
positively towards the teaching methods used by the 
instructors.

D)   Performance Analysis:
Performance analysis evaluated based on Cos and 
overall performance of the students.
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Fig. 6a: Feedback Analysis during A.Y.2021-22
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Fig. 6b: Feedback Analysis during A.Y.2021-22

1)   Performance Analysis based on COs Students’ 
performance was measured as per COs for T1,   
T2 and ESE examination. The CO attainment 
was calculated based on this performance and 
the CO based feedback. The CO attainment 
consists of two types of attainments, direct and i 
ndirect.
Direct and Indirect Attainments: Direct attainment 

is calculated based on student performance in 
ISE (T1and T2) and ESE. There are two important 
parameters which decide whether a given CO has 
been attained or not, namely target and benchmark. 
Target is about the percentage of students scoring 
marks whereas benchmark is about percentage of 
marks. Co attainment can be of level 1 or level 2 
or level 3shown in Table 3. A given CO is attained if 
and only if level 3 is achieved, i.e.: If More than 59% 
students (Target) scoring marks equal to or greater 
than the Benchmark value (60%).

Table 3: Course Outcome Levels

Level 1 
Less than 40% students (Target) scoring marks 
equal to or greater than the Benchmark 
value (60%)

Level 2 
More than 39% and less than 60% students 
(Target) scoring marks equal to or greater 
than the Benchmark value (60%)

Level 3 
More than 59% students (Target) scoring 
marks equal to or greater than the Bench-
mark value (60%)

Table 4 shows the CO attainment for A. Y’s. 2018-
19, 2019-20, 2020-21 and 2021-22.Indirect attainment 
is based on CO based feedback. This feedback is given 
by the students about the knowledge gained in the 
course. Therefore,

Total attainment of a given CO Attainment for 
ISE/ESE
= (95% of ISE/ESE) + (5% of Course outcome 
feedback) 
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Based on the past performance of the students 
and the difficulty level of the course, the target 
level for each course is decided. It is increased only 
when the target level is achieved for consecutive two 
years. Once the highest level is attained then either 
the benchmark or target of the level is increased. For 
AY 2018-19, 2019-20 and 2020-21, CO1, CO2 and CO4 
were attained.

However, CO3 was not attained.  It was observed 
that CO3 was about selecting and comparing 
appropriate networks by understanding the 
requirements for a given system. Thus, CO3 was 
about designing networks and selecting appropriate 
addressing schemes. Students found difficulty in 
solving such problems. Some of the actions taken to 
improve the attainment of CO3 were, 1) Variety of 
problems solved in-class 2)Extra tutorial session was 

Table 4: course outcome attainment
ISE Attainment ESE Attainment

Benchmark = 60% Benchmark = 60%

Year No. of Students

% of 
Stu-

dents 
above 
Bench-
mark Direct Indirect Total

% of 
Stu-

dents 
above 
Bench-
mark Direct Indirect Total

Total 
Attain-
ment

2018-19 163 CO1 86.31 3 2.17 2.96 73.81 3 2.17 2.96 2.57

CO2 61.31 3 2.19 2.96 68.45 3 2.19 2.96 2.58

CO3 91.67 3 2.21 2.96 47.62 2 2.21 2.01 2.11

CO4 NA NA NA NA 67.86 3 2.1 2.96 2.53

2019-20 155 CO1 97.42 3 2.47 2.97 68.39 3 2.47 2.97 2.97

CO2 92.26 3 2.48 2.97 47.75 3 2.48 2.97 2.97

CO3 50.32 2 2.44 2.02 62.61 3 2.44 2.97 2.5

CO4 NA NA NA NA 67.1 3 2.38 2.97 2.97

2020-21 148 CO1 95.95 3 2.56 2.98 81.08 3 2.56 2.98 2.98

CO2 77.03 3 2.76 2.99 65.54 3 2.76 2.99 2.99

CO3 29.05 1 2.6 1.08 65.54 3 2.6 2.98 2.03

CO4 NA NA NA NA 72.97 3 2.62 2.98 2.98

2021-22 158 CO1 89.69 3 2.43 2.97 74.13 3 2.43 2.97 2.97

CO2 69.52 3 2.38 2.96 55.6 2 2.38 2.01 2.35

CO3 80.68 3 2.54 2.97 75.43 3 2.54 2.97 2.97

CO4 NA NA NA NA 81.46 3 2.41 2.97 2.97

added to give more practice 3) Recorded lectures of 
the instructors were shared with students specially 
for solved problems.

With these efforts, during A.Y. 2021-22, CO3 was 
attained. However, during A.Y. 2021-22, CO1, CO3 
and CO4 were attained but CO2 was not attained, as 
shown in Table 5. The action was planned to improve 
CO2attainment.

Table 5.: Year-wise CO Attainment
2018-19 2019-20 2020-21 2021-22

CO1 Attained Attained Attained Attained

CO2 Attained Attained Attained Not  
Attained

CO3 Not  
Attained

Not  
Attained

Not  
Attained

Attained

CO4 Attained Attained Attained Attained
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2) Overall Performance Analysis: 
As seen in the Table 6 for summative assessment, there 
is a visible improvement in the percentage of marks 
for the highest range during A.Y. 2020-21 and 2021-22. 
There is a reduction in percentage of marks for the 
highest range during A.Y. 2018-19 and 2019-20 which 
involved traditional teaching. During A.Y. 2020-21 and 
A.Y. 2021-22, the course was conducted in the on line 
mode due to pandemic. However, the mode of exam-
inations remained the same for traditional and online.

Table 6: Summative assessment Year wise % of 
students for different ranges of marks

Academic 
Year

% of Students 
in >40 and  

<50
% of Students 
>49 and <80

% of 
Students 
>79 and 

<100

18-19 8.60% 63.33% 19%

19-20 1.93% 59.43% 16.1%

20-21 3.37% 58.1% 38.5%

21-22 5% 42.4% 52.5%

However, online examinations were proctored 
in A.Y. 2020-21 and 2021-22. Instructors used many 
pedagogy and LMS for teaching and learning for these 
years. It is also seen that the percentage of students 
getting marks less than 80% and greater than 49% 
during A.Y. 2018-19 and 2019-20 is higher as compared 
to the percentage of students in the same range for AY 
2020-21 and 2021-22. This is due to an increase in the 
percentage of students getting marks greater than 79% 
and less than 100% during AY 2020-21 and AY 2021-22. 
It is clearly observed that there is a positive impact of 
usage of pedagogies and round the clock availability of 
learning resources through LMS on the results of the 
students during the years 2020-21 and 2021-22.

The percentage of students getting marks greater 
than 40 % and less than 49 % has been unpredictable 
and variable during all the four academic years. This 
may be due to the varying efforts put-in by the slow 
learners and their acceptance of various pedagogies 
used by the instructors.

CONCLUSION

This work presents traditional versus online teaching 
of the Computer Network course with respect to 
various aspects such as attendance of the students, 

attentiveness of the students in class, performance 
in tutorials, quizzes, feedback, course outcome 
based attainment and overall performance in the 
examinations over the four years of teaching. 
Performance was measured using various performance 
metrics such as summative assessments namely 
T1, T2 and ESE examination. Along with summative 
assessments, formative assessments such as students’ 
performance in tutorials, quizzes and unit wise/ 
based feedback, revision questions at the beginning 
of every lecture, etc. were used to improve teaching-
learning during the course.

Instructors faced challenges to attain CO3 for the 
first three years. There were lot of efforts made by the 
instructors to attain CO3 using different pedagogies 
and improved methodology for problem solving. 
It was also observed that student performance has 
increased substantially during the A.Y. 2020-21 and 
2021-22 Inspite of COVID-19 Pandemic.

There were challenges faced by instructors while 
teaching in both the modes. The external contributing 
factors such as quality of students, their attitude 
towards learning, other commitments or activities 
undertaken by students, time management also played 
a role in student’s performance. Navigating these 
challenges and making students learn a core course 
such as Computer Networks was very satisfactory.
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