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INTRODUCTION

	 In recent times, the coronavirus has emerged not 
only as a threat but a challenge to all the health 
systems and governments across the globe. It was 
more life-threatening to human life than any oth-
er lethal warfare. With the emergence of cases of 
covid-19 in China, the World Health Organization 
published a comprehensive document for coun-
tries, covering topics related to the management of 
an outbreak of a new disease on 12th Jan 2020 but it 
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ABSTRACT
Objectives: To explore the perception of postgraduate public health students regarding e-learning in 
context to Covid-19 pandemic and its effect on their academic performances	
Methods: This cross-sectional study was conducted at Sarhad Institute of Health Science, SUIT Peshawar 
from 3rd October 2020 to 4th February 2021. The Census method was incorporated for sample selection. 
Participation in the study was subjected to consent by participants. A self-administered questionnaire was 
used for data collection. Data was analyzed using SPSS Version-26.
Results: Out of 95 participants, 72 (75.8%) were males and 23 (24.2%) were females. The mean grade 
point average (GPA) of previous semester-1 and semester-2, when they were having a conventional 
education system on campus before the pandemic was 2.741±0.499 and 2.643±.498 respectively. The 
current mean GPA of semesters 1, 2, and 3 who had online classes during this pandemic was 2.41±0.66, 
3.06±0.51, and 2.80±0.47 respectively. Fifty-one (53.7%) students preferred to use mobile for e-learning. 
Convenience to the use-learning management system (LMS) was 67.4% and 72.6% responded that their 
academic performance was positively affected by e-learning. Logistic regression revealed that source 
of learning (p 0.99), uninterrupted internet (p 0.87), convenience with LMS (p 0.17), stress (p 0.505), 
convenient communication with faculty (p 0.69), and compatibility with professional routine (p 0.21) were 
not significantly associated with good academic performance, however, students of semester 2 (p 0.001) 
and those using laptops (p 0.02) were more likely to get a GPA of 3.0 or above 
Conclusions: Students in this study had a positive perception regarding e-learning however, there is a 
definite need to amalgamate both online and on-campus learning modalities for post-graduate students 
especially during the uncertain situations.
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was on 30th Jan 2020 when WHO declared the novel 
coronavirus outbreak a public health emergency 
of international concern.1 Undoubtedly, Covid-19 
emerged as the worst pandemic in human history 
not only in terms of mortality but by leaving the 
governments especially that of low- and middle-
income countries (LMICs) helpless on all fronts. 
In response to Covid-19, the Pakistan government 
decided to halt all the daily life activities, and in-
stitutions were immediately closed. The education 
sector was no different and it was March 13, 2020, 
when all educational institutions were closed.2 Lat-
er, an online system was introduced as per direc-
tives of HEC to continue all educational activities.
	 Online education is an extension of distance 
learning incorporating both technical devices 
including computers, cell phones, laptops, and 
the internet3 but three terms distance learning, 
e-learning, and online learning are interconnected4. 
The relationship between online learning, 
e-learning, and distance learning can be established 
from Fig.1 for better understanding. 
	 Globally, e-learning’s magnanimity, ease, 
and convenience of learning from home or the 
workplace cannot be refuted.5 Anderson’s model 
of e-learning is a true depiction of characteristics 
of e-learning which are all interdigitated (Fig.1). 
Still, it is challenging to engage students effectively 
overall virtual platforms.6,7

	 In Pakistan, it was during this pandemic, 
e-learning emerged as the most innovative 
teaching and learning methodology. Educational 

institutes and faculties at all levels were engaged 
in conventional curriculum modification to an 
online environment. Despite being the test of 
agility, this transition to e-learning was hindered 
in terms of its outcome due to limited access to 
technology and the internet in remote areas of 
the country. Although this system gives students 
the liberty to continue learning without the time 
and travel constraints9,10 yet this system was at its 
infancy in Pakistan so getting acquainted with this 
system was time-consuming.
	 With context to all the medical and dental colleges 
and universities in Pakistan, various studies were 
conducted to understand the challenges and 
perception at all levels regarding the transition 
to e-learning and effective utilization of learning 
management systems but still, there is a dearth of 
literature in Khyber Pakhtunkhwa, especially at 
postgraduate level. Moreover, we need to explore 
issues in online learning especially in low-income 
countries where online facilities and resources are 
already compromised. The purpose of this study 
was to explore the perception of postgraduate 
public health students regarding e-learning in 
context to the Covid-19 pandemic and its effect on 
their academic performances.

METHODS

	 This cross-sectional study was spanned over 
four months from 3rd October 2020 till 4th February 
2021, inducting the post-graduate students already 
enrolled in the Master of Public Health program 
at Sarhad Institute of Health Sciences (SIHS) 
Peshawar. Ethical approval was granted by SIHS 
(REF NO: SIHS/RandD/ETH/2020/1064).
	 The Census method was incorporated, and all 
the 112 students currently enrolled in the MPH 
program were inducted. Participation in the study 
was subjected to consent by participants. The 
confidentiality of all the participants was ensured.
A self-administered questionnaire was designed for 
data collection through literature search. 
	 Altogether, the questionnaire comprised of 25 
items. Four items of the questionnaire covered the 
demographic details. The questionnaire was further 
divided into three sections to cover remaining 
21 items; (a) to gather information regarding 
technologies used for e-learning (b) convenience 
to use e-learning apps (c) to gather information for 
perception regarding the effectiveness of e-learning. 
Section b and c of the questionnaire comprise of 
dichotomous questions. Questionnaire validation 
was done by two experts in medical education. Fig.1: Anderson’s Model of E-Learning.8
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	 The questionnaire was then pilot tested on seven-
teen participants out of 112, who were not included 
in the final study. The reliability of the question-
naire (Cronbach alpha) was 0.784. In the final study, 
95 students were included. The online question-
naire was circulated among participants via e-mail 
after taking informed consent. The GPA of all the 
students was also recorded for conventional on-
campus education and after on-line classes during 
pandemic. All data gathered was recorded and ana-
lyzed in SPSS Version-26. Descriptive analysis was 
done to calculate the mean and frequencies of the 
data and regression analysis was done to determine 
the factors predicting the academic performance.

RESULTS

	 This study was conducted amongst currently 
enrolled MPH student’s (n=95), and both male 
and female students participated in this. In this 
study, 75.7% of the participants were male (n=72) 
and 24.2%were female (n=23). Maximum no of 
participants, 88.4% were in the age group less 
than 30 years.
	 Mean GPA of previous semester 1 and semester 
2, when they were having a conventional 
education system on campus before the pandemic 
was 2.741±0.499 and 2.643±0.498 respectively. 
Since the first semester was newly inducted, they 
had no previous GPA. The current mean GPA 
of semesters 1, 2, and 3 who had online classes 
during this pandemic was 2.41±0.66, 3.06±0.51, 
and 2.80±0.47 respectively.
	 Pass percentage was 86.3% (n=82) and 13.7% 
(n=13) were fail in one or more subjects. The 

proportion of failure was significantly associated 
with female gender (26.1) vs 9.7% male (p 0.047). 
Proportion of failure was significantly higher in 
semester 1 (39.3%) vs 14.3% in semester 2 vs 0% in 
semester 3 (p 0.001).
	 Table-I reflects the data pertaining to the use of 
technology including electronic source, internet 
connectivity mode, and mode of lecture delivery 
whereas Table-II and Table-III project the data 
regarding the efficient use of e-learning apps and 
perception regarding the effectiveness of e-learning. 
Logistic regression analysis (Table-IV) revealed the 
age of the student, sex of student, semester, source 
of learning, access to uninterrupted internet, con-
venience with LMS, stress, perceived positive im-
pact of e-learning, convenient communication with 
faculty, the productivity of e-learning compared to 
on-site learning and compatibility of e-learning 
with professional routine were not significantly 
associated with good academic performance (pass-
ing all semester subjects) however, students of se-
mester 2 (p 0.001) and those using laptops (p 0.02) 
were more likely to get a GPA of 3.0 or above.

DISCUSSION

	 The current pandemic has given a new dimension 
to education in Pakistan when online teaching and 
learning were successfully incorporated despite 
being in their infancy. The present study was 
an attempt to determine the perception of post-
graduate students of the Sarhad Institute of Health 
Sciences regarding e-learning use and effectiveness 
in learning. The COVID-19 pandemic has made it 
obligatory for educational establishments all over 

E-Learning in Covid-19 Era

Table-I: Preferred technology for e-learning.

1st Semester
(n=28)

2nd Semester
(n=14)

3rd Semester
(n=53) Total

​Electronic source used
Categories Mobile 19 (67.9%)

9 (32.1%)
2 (14.3%)
12 (85.7%)

30 (56.6%)
23 (43.4%)

51 (53.7%)
44 (46.3%)Laptop

Preferred internet connectivity
Mobile (3G/4G) 13 (46.4%)

15 (53.6%)
5 (35.7%)
9 (64.3%)

33 (62.3%)
20 (37.7%)

51 (53.7%)
44 (46.3%)Wi-Fi Networks 

Mode of Lecture Delivery
Recorded 2 (7.1%)

26 (92.9%)
0 (%)

14 (100%)
7 (13.2%)
46 (86.8%)

9 (9.5%)
86 (90.5%)Live

Uninterrupted Network
No 5 (17.9%)

23 (82.1%)
5 (35.7%)
9 (64.3%)

21 (39.6%)
32 (6.4%)

31 (32.6%)
64 (67.4%)Yes
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the world to adjust and implement online teaching 
for their students.11 Before COVID-19, e-learning 
was almost non-existing in our conventional 
educational system but, due to nationwide 
lockdown the institutes had no option but to opt 
for e-learning, and in a very short time according to 
higher education guidelines it was started.12,13 
	 In our study preferred technology for e-learning 
was mobile with 3,4 G internet connectivity and as 
students were using mobiles therefore there was 
an uninterrupted network in most of the instincts. 
Our findings correlate with other researches where 
dental and medical undergraduate students have 
revealed encouraging learning approaches using 
their smartphones.14,15 Use of technology especially 
smartphones and social media for the intention of 
education is the new trend and is supported by 
research also where students can improve their 
learning process and it also complemented the 
conventional methods.16,17

	 Efficient use of e-learning apps like MS Office, 
zoom, teams, canvas, google Classroom, LMS, 
and access to online study material/power point 
presentations showed an overall better response 
in all students but was more in 3rd-semester 
students as compare to 1st-semester students. 
These findings are consistent with studies done 
in private institutes where due to the availability 
of resources these institutes were able to develop 
online teaching material on time as they had both 

monetary and human resources to embark on this 
difficult venture.18 The reason for better efficiency 
in 3rd-semester students could be due to their 
exposure previously to these e-learning apps and 
during the in-class activity, they are encouraged 
to use these apps to make their presentations and 
assignments also.
	 Student’s perception is important regarding 
the effectiveness of E-learning over conventional 
methods. Our findings revealed that the majority 
of students preferred the online teaching method 
but found it stressful especially in1st semester 
as they were not confident in performing online 
tasks. These findings are compatible with other 
researches which accounted for varied reactions 
where some students were in favor of e-teaching 
and e-learning while others were more comfortable 
with traditional methods.19,20

	 E-learning is compatible with students who are 
professional which gives them the flexibility to 
take the class and their work and family life is not 
affected. This has also been reported in the literature 
over the conventional methods.21 The advantage 
is that self-directed learning is incorporated in 
students which is a significant capability in their 
professional development.22,23

Limitation of Study: Since the study includes the 
students from only one public health institute, the 
generalizability of result is not possible. 
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Table-II: Efficient use of e-learning apps.
 1st Semester

(n=28)
2nd Semester

(n=14)
3rd Semester

(n=53) Total

Easily use Microsoft Office (Excel, Word, PowerPoint) 
NO 2 (7.1 %) 2 (14.3%) 6(11.3%) 10 (10.5%)
Yes 26 (92.9%) 12 (85.7 %) 47 (88.7 %) 85 (89.5 %)

Usage of e-learning apps (zoom, teams, canvas, google classrooms) convenient
NO 0 (0%) 2 (14.3%) 9 (17%) 11 (11.6 %)
Yes 28 (100 %) 12 (85.7 %) 44 (83%) 84 (88.4%)

Able to use learning management system conveniently
NO 4 (14.3%) 5 (35.7%) 22 (41.5%) 31 (32.6 %)
Yes 24 (85.7%) 9 (64.3 %) 31 (58.5 %) 64 (67.4%)

Able to open and use online study material
NO 0 (0%) 0 (0 %) 3 (5.7 %) 3 (3.2 %)
Yes 28 (100%) 14 (100%) 50 (94.3%) 92 (96.8%)

Online material / power point presentations helpful
NO 0 (0%) 2 (14.3 %) 1 (1.9%) 3 (3.2 %)
Yes 28 (100%) 12 (85.7 %) 52 (98.1 %) 92 (96.8 %)
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Table-III: Perception regarding the effectiveness of E-learning.

1st Semester
(n=28)

2nd Semester
(n=14)

3rd Semester
(n=53) Total

Prefer online over conventional 

NO 14 (50%)
14 (50 %)

6 (42.9 %)
8 (57.1 %)

12 (22.6%)
41 (77.4 %)

32 (33.7%)
63 (66.3%)Yes

Online teaching method stressful as compared to the conventional teaching method? ​ 

NO 20 (71.4%)
8 (28.6%)

5 (35.7%)
9 (64.3%)

18(34 %)
35 (66 %)

43(45.3%)
52 (54.7%)Yes 

Confidently perform online tasks 

No 0 (0 %)
28 (100 %)

2 (14.3 %)
12 (85.7%)

12 (22.6%)
41(77.4 %)

12 (22.6%)
41(77.4 %)Yes

Easily distracted during online sessions

NO 24 (85.7%)
4 (14.3%)

6 (42.9 %)
8 (57.1%)

15 (28.3%)
38 (71.7%)

45(47.4 %)
50 (52.6 %)Yes

Academic performance positively affected by e-learning

NO 9 (32.1%)
19 (67.9%)

2 (14.3%)
12 (85.7%)

15 (28.3%)
38 (71.7%)

26 (27.4%)
69 (72.6%)Yes

E-learning effect your health

No 27 (96.4 %)
1 (3.6%)

9 (64.3%)
5 (35.7%)

20 (37.7 %)
33 (62.3 %)

56 (58.9%)
39 (41.1%)Yes

Communication with the teacher more convenient during online sessions 

NO 7 (25%)
21 (75 %)

5 (35.7%)
9 (64.3 %)

21 (39.6%)
32 (60.4%)

33 (34.7 %)
62 (65.3%)Yes

E-learning is more productive than on-campus learning

NO 10 (35.7%)
18 (64.3%)

11 (78.6 %)
3 (21.4%)

33 (62.3%)
20 (37.7 %)

54 (56.8%)
41 (43.2%)Yes

E-learning is more compatible with your professional routine? 

NO 1 (3.6%)
27 (96.4%)

8 (57.1%)
6 (42.9%)

20 (37.7%)
33 (62.3%)

29 (30.5%)
66 (69.5%)Yes

Satisfied with ​the quality of e-learning during the current semester

No 1 (3.6%)
27 (96.4%)

7 (50%)
7 (50%)

14 (26.4%)
39 (73.6%)

22 (23.2%)
73 (76.8%)Yes

 Family getting socially affected with your e-learning routine

NO 24 (85.7%)
4 (14.3%)

11 (78.6%)
3 (21.4%)

30 (56.6%)
23 (43.4%)

65 (68.4%)
30 (31.6%)Yes

E-learning should be amalgamated with conventional learning 

NO 6 (21.4%)
22 (78.6%)

10 (71.4%)
4 (28.6%)

22 (41.5%)
31 (58.5%)

38 (40%)
57 (60%)Yes

E-Learning in Covid-19 Era
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Table-IV: Predictors of Academic Performance.

Parameter Passed all Subjects GPA 3.0

OR (95% CI) p value OR (95% CI) p value

Age

   < 30 REF REF

    > 30-45 0.4 (0.1-1.6) 0.177 0.4(-1to1.9) 0.29

Gender 

    Female REF REF

    Male 3.3 (0.9-11) 0.055 0.4(0.1-0.9) 0.04

Semester

    Semester 1 REF REF

    Semester 2 3.8 (0.7-20.8) 1.58 5.4(1.3-21.6) 0.01

    Semester 3 NA NA 2.5(0.9-6.8) 0.07

Source of Learning 

    Mobile/Tablet REF REF

    Laptop/Desktop 1 (0.3-3.3) 0.990 2.6(1.1-6.1) 0.02

Uninterrupted Internet 

    No REF REF

    Yes 0.9 (0.3-3.2) 0.878 0.8(0.3-1.9) 0.6

Convenient with LMS

    No REF REF

    Yes 0.3 (0.07-1.6) 0.170 1.5(0.6-3.6) 0.3

Stress with online learning

    No REF REF

    Yes 1.5 (0.4-4.8) 0.505 0.6(0.2-1.4) 0.22

Perceived positive impact on academics

    No REF REF

    Yes 1.2 (0.3-4.3) 0.767 1.9(0.8-5) 0.17

Convenient communication with faculty 

    No REF REF

    Yes 1.2 (0.4-4.0) 0.762 1.2(0.5-2.8) 0.69

E-learning more productive than on campus 

    No REF REF

    Yes 0.6 (0.2-1.9) 0.405 3.3(1.4-7.9) 0.005

E-learning compatible with professional routine

    No REF REF

    Yes 0.4 (0.7-1.8) 0.217 1.3(0.5-3.1) 0.58
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CONCLUSION

	 The overall student’s experience in e-learning 
was satisfactory. However, those having a past un-
derstanding of e-learning had higher satisfaction 
as well as GPA above 3.0 and above. On basis of 
findings, it is suggested the e-learning is not only 
the thing of the future but is a need of the day that 
we can work in partnership with the telecommuni-
cation industry to give access to the students with 
first-class internet coverage at a reasonable price. 
It is also suggested to conduct a qualitative study 
to understand and improve the existing e-learning 
system both for the students and the teachers.
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