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Abstract

Background Nowadays, especially after the COVID-19 pandemic, electronic learning (eLearning) has become

a necessity in education. eLearning can be either synchronous, where classes are conducted in real-time, or
asynchronous, where students can access the class material at any time. Student-instructor interaction has become
essential to the educational process. In the literature, most studies have focused on the preferred methods of
elearning and the barriers to interaction in eLearning. Thus, this study aimed to investigate the factors that affect
students’interactions during eLearning and their impacts on students’academic achievements.

Methods A national cross-sectional study was conducted among clinical and pre-clinical medical students who
were attending universities in five regions of the Kingdom of Saudi Arabia. Data were collected using a bespoke
online self-administered questionnaire covering sociodemographic features, eLearning barriers, preferences, and the
impact of eLearning on students’ performance and understanding.

Results This study involved 1371 medical students, of whom 52.37% were male and 51.13% were in their pre-
clinical years of medical college. Of the participants, 59.88% (n=821) preferred synchronous modalities of eLearning,
and 33.33% (n=457) avoided interaction during synchronous lectures. The main predictors of avoiding interaction
during online lectures were being male in the clinical years of medical studies, being in a quiet atmosphere, having
difficulties using the el.earning platform, having a poor internet connection, having a visual learning style, being
insecure, and the presence of opposite-sex students and facilitators. In addition, 12.25% students (n=168) reported
a lower grade point average (GPA), whereas 11.96% (n=164) reported an improved GPA after eLearning compared
with in-person/onsite learning sessions. The GPA fluctuation was related to gender, personality type, learning style,
interaction, and elLearning modality preference. Moreover, the students' understanding was enhanced by recorded
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75.64%).

lectures (n=1,093, 79.72%) and supportive multimedia (n= 1,037, 75.64%), and the easy to use platform (n=1037,

Conclusion The synchronous modality of eLearning was the preferred teaching method among the medical
students. However, multiple individual, technical, and environmental factors affected their interaction, performance,
and understanding during these sessions. Hence, future interventional research is recommended to overcome
interaction barriers and enhance student performance and understanding of eLearning.

Keywords elearning, Interaction, Barrier, Online lecture, Educational process, Medical student

Background

eLearning refers to the use of technology in the educa-
tional process [1]. Online lecture teaching modalities
can be classified into synchronous and asynchronous
[2]. Synchronous eLearning involves live broadcasting
in the educational session and possibly live interactions,
whereas asynchronous eLearning is when the academic
session is recorded [2]. Synchronous eLearning simulates
the traditional classroom by allowing teacher-student
interaction, encouraging students to ask questions, and
preventing students from feeling isolated [3].

The new advancement in technology and the produc-
tion of various software programmes, especially video
conference software, have facilitated the development
of synchronous modalities of eLearning and encouraged
student interaction [4]. Peer interaction is essential dur-
ing the educational process; however, teacher-student
interaction is considered the pillar of the educational
process [5]. Each learning modality has its advantages in
facilitating the teacher-student interaction. For example,
the synchronous teaching method could be used for illus-
trating complex matters and supporting students while
assigning them class work, whereas the asynchronous
learning method can be used as a platform for instructors
to provide feedback to students while reflecting on their
performances or following up with them especially when
a synchronous teaching modality cannot take place [3].
Today, the educational process has shifted from teacher-
instructed learning to student-centred learning [6].

A previous study found that student-content interac-
tion and engagement matters for the persistence of the
educational process [7]. However, students’ motivation
for eLearning and course engagement is the main chal-
lenge that might affect the continuity and success of
eLearning [8]. In the literature, student engagement and
interaction have been assessed using various methods
such as evaluating interaction in discussions [9] and stu-
dents’ clicking on the various activities in their learning
platform [8]. It might be easier to assess student motiva-
tion and understand the barriers to engagement during
online lectures with one-to-one or small-group mentor-
ing [8].

During the COVID-19 pandemic restrictions, medical
colleges in the Kingdom of Saudi Arabia shifted almost all

their educational platforms, especially lectures, to online
teaching from 2020 till the end of 2021. This shift might
have affected medical students’ learning process and
interaction and lowered their academic achievements.
However, limited research has investigated interaction
barriers and described the impacts of limited interaction
and engagement on students’ academic achievements.
In this study, we suggest that students’ interaction and
engagement might be affected by internal factors, includ-
ing students’ eLearning modality preferences, personality
types, learning styles, and socio-demographic features.
In addition, we assumed that motivation and engage-
ment might be affected by external factors, including
household, technical, and social factors. Thus, in this
study, we aimed to identify which of these suggested fac-
tors might have influenced medical students’ eLearning
engagement. We also aimed to understand the impact of
students’ eLearning engagement on their academic per-
formance as measured by their GPA fluctuation, exam
performance, and subject understanding.

Methods

This cross-sectional study covered the five regions of
Saudi Arabia: North, South, West, East, and Middle. One
study author from each region approached at least one
university. Data were collected using a self-administered
online questionnaire technique. This online data collec-
tion was chosen because of the COVID-19 pandemic
restrictions, which made it difficult for the authors to
approach participants for recruitment personally. For
sampling, we first stratified the kingdom into various
regions and approached data collectors from various uni-
versities within these regions. Data collectors approached
students from the same university through a conve-
nient sampling approach using the students’ WhatsApp
accounts. This was done to expand the reach and acces-
sibility of the questionnaires and obtain a representative
sample while minimising the risk of using convenient
sampling, as this approach would provide us with a bal-
anced number of participants with various sociodemo-
graphic features, especially regarding sex, academic level,
and universities. The data collectors were supervised by
one of the authors to make sure they approached stu-
dents as planned and encouraged them with frequent
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reminders to improve the response rate. The data col-
lection process lasted 2 months, from July to August
2021. The minimum accepted sample size was estimated
to be 341 using the Epi Info software (version 7.2.4.0),
considering a 95% confidence interval, 5% margin of
error, and 50% engagement rate of eLearning among the
participants.

The used questionnaire was a bespoke English ques-
tionnaire, and its items were designed based on the lit-
erature and expert opinion. The questionnaire aimed to
measure specific aspects of online teaching and interac-
tion. Each item was used individually rather than creating
a global score to assess the overall level of engagement.
A small pilot study was conducted to examine its face
validity and clarity before running this study. The col-
lected data included sociodemographic features (sex,
academic year, region, marital status, socioeconomic
status, and grade point average (GPA) before and after
enrolment in an online teaching modality), technology-
related data (type of device, platform atmosphere, inter-
net connection, internet-handling skills, and setting
atmosphere), personal and social factors (personality,
the feeling of safety during interactions with others, the
feeling of being threatened by peers’ negative comments,
and the presence of opposite-sex students), instructor-
related factors (the instructor’s ability to answer imme-
diately and judgment, and an instructor of the opposite
sex). In addition, we included data related to subjective
descriptions of the participants’ personality types (shy or
outgoing) and their learning style (visual, audio, or sen-
sory). Furthermore, data were collected to measure the
avoidance of engagement in online lectures (yes or no),
mode of teacher-student interaction (unidirectional or
bidirectional), preference for eLearning teaching modal-
ity (synchronous or asynchronous), changes in accumu-
lative GPA and online exam performance (decreased,
increased, or the same), and the level of subject under-
standing (poor or good).

Ethical approval was received from the Imam Abdul-
rahman bin Faisal University (IAU) Institutional Review
Board (IRB) committee (IRB-2023-01-051). In addition,
all participants were informed regarding the purpose and
methods of the study and voluntarily provided written
consent before filling out the questionnaire. All methods
were performed in accordance with the relevant guide-
lines and regulations of the IAU ethical board commit-
tee. Data were analysed using the STATA 17 software.
The chi-square and Fisher exact tests were used to assess
significant differences in the distribution of determinants
between the study groups. Unadjusted and adjusted
logistic regression models were used to estimate the
odds of interaction avoidance. In addition, multinomial
logistic regression models were used to estimate the rela-
tive risk ratio for a change in GPA before and after the
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implementation of the online lecture modality in medi-
cal teaching. The regression models that estimated the
risk of GPA fluctuation were adjusted by including the
two main epidemiological confounders that are gender
and academic year. However, GPA was added later to the
adjustment of the logistic models that estimated the risk
of interaction avoidance.

Results

The total number of participants was 1371 students
from the included universities and colleges (Table 1).
Most participants were from governmental universi-
ties (n=976, 71.19%) and the central region (#=50.91%).
The distribution of the participants among the univer-
sities were as follows: Imam Abdulrahman bin Faisal
University (n=188, 18.18%), Qassim University (n=149,
14.41%), Jazan University (n=110, 10.64%), Unaizah
College of Medicine (#=97, 9.38%), Majmah University
(n=89, 8.61%), King Faisal University (n=57, 5.51%),
King Saud bin Abdulaziz University for Health Sciences
(n=28, 2.71%). Significant differences in eLearning and
interaction methods were found among the universi-
ties in the different kingdom regions. In the absence of
standardisation of teaching methods among the Saudi
universities, the synchronous method of eLearning was
the most commonly used (n=862, 62.87%). However,
recorded lectures were not always available amongst
50.40% (n=691) of the included universities. The student
interaction with the instructor during live lecture was
bidirectional in 52.15% of the respondents (n=467). After
the lecture, the main method of interaction was via email
(n=554, 40.41%). Most participants were male (n=718,
52.37%), senior-level students (=701, 51.13%), from the
middle region of the Kingdom (=698, 50.91%), unmar-
ried (=958, 69.88%), and of middle socioeconomic class
(m=990, 72.21%), and had a GPA of A or B (#=1310,
95.55%; Table 2).

The main reason for unsatisfaction with the eLearning
experience was the inability to interact during the online
lecture (=100, 33.33%), followed by the inability to
download online materials (#=47, 15.67%), the inability
to open the website or program (n=46, 15.33%), unclear
font or text (n=43, 14.33%), the inability to play multime-
dia materials on the platform (n=38, 12.67%), and other
unspecified reasons (n=26, 8.67%). In addition, 37.86%
of the participants used their universities’ Blackboard
platform account to access online materials (#=519).
The remaining participants used live conference soft-
ware such as Zoom and Microsoft Teams. Amongst the
participants, 32.24% reported poor internet connection
(n=442), and only 7.88% reported poor internet skills
(n=186).

The internal factors that might have affected the par-
ticipants’ engagement in relation to their preference for



Page 4 of 13

(2024) 24:358

Alghamdi et al. BMC Medical Education

c0'/8 €6l1l €6'€9 8L 89°¢8 SOl 8/'68 18¢C 9C'l6 €9 88'C8 6 ON
1000> ¥ LSVL 86Cl 8/1 £09¢ 144 [4vAt [44 ccol [43 174 19 Lzl 6l SOA uoloeIaiul preogioelg
0eeL S00L 9oy 67 0C'c9 6/ 0¥'SL 9¢eC 18'¢8 58S S¥0S 9s ON
1000> ¥ Jaxsi4 0£9¢ 99¢ 865 A 08¢ 1514 091¢ LL 6191 el sSer SS SOA uooeIajul eIpaW [BIDOS
6565 L18 €6'€9 8/ 607Y 9s 8/'S¢ [qn lces 05 9¢'09 /9 ON
L000> ¥ oFeel [hdoid ¥GS £09¢ 44 L6'SS YA ccy9 L0C 6//C 61 ¥9°6€ 44 SOA uonselsqul lewy
e LS ' € 40 cl e L L0€ Lc lcs 8 Buissiy
60'5C i€ 74 44 S L£0g 6¢ £90¢ 9% LLL] Cl €6'/C L€ jeuonsalipiun
90E L9Y S'8¢ a4 LE6E 0s ocer Gl 6'ce 091 S¥'0S 9s |euonsalipig
1000> cl 6¥'5SC I WAS 60§ SLYL 8l L¥'0C 9¢ 681 99 0€9s €6¢ haqt 91 SNOUOIYDUASY 21N1D3| aAl| bulinp uondelsu|
096 089 eles 38 1 49A 6 6029 olc S0¢ €le JAN] LL S9N
1000> ¥ #9'80C 0r'0S 169 L8°LC € 9G°/¢C GE [foyas €0l 8769 S8% €90¢€ 7€ ON  9|]e|leAB 9pBUI $91N1O9| PIPIOI9Y
£879 98 SC'S8 0l €56/ 0L L1e8 LSC 0L'er S0€ 6558 S6 SNOUOIYDUAS
1000 > ¥ 9g'sce [ WAS 605 SLYL 8l L¥'0C T4 68,1 9s 0€'99 €6¢ Lyl 9l SNOUOIYDUASY Buiules| Jo poyiey
or'SC (61243 000 0 60 L [43] l VAN 4 ore 060 l Buissiy
9g'e oy 000 0 000 0 000 0 0¢'e 54 (A4 €C 1AL
L000> 8 76195 6Ll 9.6 00001 il LZ66 9cl 8966 cle 0L9% 9ce ¢L0C /8 JUSWIUISAOD syuedidijied Jo JSQUINN
A 0 0 0 € ¥ 91eAlld
1z ¥ ¢ z 3 ¥ JUSWIUIRAOD SOSIDAIUN JO J2qUINN
d Ip X 0oL LLEL 06'8 (44} 97’6 LTl €8°TC €LE L6°0S 869 oL'8 LLL
% N % N % N % N % N % N
159) asenbs-1yH |elop uIdayyIoN uiaynos uJajseq |enuad uI31s9\

suol1bay eiqay ipnes

uolbai |esiydeibosb oy buipiodde syueddiied sy bBuowe spoyiaul bulydes) pue SallISISAIUN Y3 JO UOIINGHISIP 94} SMOYS L djqel



Alghamdi et al. BMC Medical Education (2024) 24:358

Page 5 of 13

Table 2 Shows a summary of the characteristics of the participants concerning their learning modality preference (n=1371)

eLearning Modality Preference

Chi-Square Test

Asynchronous synchronous Total X2 df P
N=550 % N=821 % N=1371

Sex Female 145 22.21 508 77.79 653 166.51 1 <0.001
Male 405 56.41 313 43.59 718

Academic year Preclinical 161 24.03 509 7597 670 141.16 1 <0.001
Clinical 389 5549 312 44,051 701

Region Western 60 54.05 51 4595 m 86.22 4 <0.001
Middle 196 28.08 502 7192 698
Eastern 166 53.04 147 46.96 313
North 67 52.76 60 47.24 127
South 61 50.00 61 50.00 122

Marital status Married 38 9.20 375 90.00 413 235.15 1 <0.001
unmarried 512 5344 446 46.56 958

Socioeconomic Low 53 59.55 36 4045 89 42.75 2 <0.001
Middle 345 34.85 645 65.15 990
High 152 52.05 140 47.95 292

GPA A 350 52.71 314 47.29 664 <0.001*
B 171 2647 475 73.53 646
C 28 51.85 26 48.15 54
D 1 14.29 6 85.71 7

Type Devices Phone 47 4947 48 50.53 95 <0.001*
Tablet 226 61.92 139 38.08 365
Laptops 228 55.21 185 44.79 413
PC 45 9.13 448 90.87 493
Others 4 80.00 1 20.00 5

Learning style Audio 108 61.36 68 38.64 176 386.95 3 <0.001
Visual 56 5833 40 41.67 96
Sensory 328 63.69 187 36.31 515
Not sure 58 9.93 526 90.07 584

Personality Outgoing 306 31.38 669 68.62 975 107.14 1 <0.001
shy 244 61.62 152 3838 396

*p-value comes from Fisher’s exact test

online teaching modalities are summarised in Table 2.
Most participants preferred synchronous teaching
(n=821, 59.88%). Amongst the participants who pre-
ferred the asynchronous method, most were male
(n=405,73.64%), in their senior academic years (n=389,
70.73%), unmarried (=512, 93.09%), and had an excel-
lent GPA score (n=350, 63.64%). The three main reasons
mentioned for preferring asynchronous learning modali-
ties were time flexibility (n=438, 79.63%), the ability to
replay the lecture to study it (#=212, 38.54%), and the
possibility of facing internet connection problems with
synchronous online lectures (n=60, 10.91%). Regarding
technology, most participants (n=1071, 78.12%) used
their computers (7=906, 66.08%) to access their online
lessons, and almost three-quarters of them were satisfied
with the devices they used.

Concerning the students’ online engagement and
teacher-student interaction during synchronous teach-
ing, around a quarter of the participants reported that
the primary method of interaction during lectures was

unidirectional (#=350), which means that the facilita-
tor was the one asking questions. On the other hand,
approximately one-third of the participants reported
that the primary method of interaction was bidirectional
(n=539), which means that both the students and facili-
tators asked and answered questions. Statistically sig-
nificantly more males (1n=339,74.18%), senior students
(n=299, 65.43%), and students with a high GPA (n=278,
60.83%; Table 3) preferred synchronous modalities but
avoided interaction (n=449, 98.25%).

Concerning the estimated risk of avoiding interaction
during online lectures, the odds of avoiding was at least
two times higher amongst the participants who reported
unsatisfaction with the provided platform atmosphere
(adjusted OR=6.27, 95% confidence interval [CI]=4.79—
8.21), the instructor’s slow response (adjusted OR=6.84,
95% CI=5.09-9.20), not feeling safe during interaction
(adjusted OR=4.41, 95% CI=3.21-6.04), the presence of
opposite-sex students during online lectures (adjusted
OR=2.05, 95% CI=1.55-2.71), poor internet connection
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Table 3 Shows a summary of the distribution of the factors that might have influenced the students’engagement and interaction

during online teaching (n=1371)

Engagement in Online Lecture Interaction

Chi-Square Test

Engage Avoid engagement  Total X2 df P
Number=914 % Number=457 % Number=1371

Sex Female 535 8193 118 1807 653 130.71 1 <0.001
Male 379 5279 339 4721 718

Academic year Juniors 512 7642 158 2358 670 56.07 <0.001
Senior 402 5735 299 4265 701

GPA A 386 5813 278 41.87 664 <0.001*
B 495 7663 151 2337 646
C 31 5741 23 4259 54
D 2 2857 5 7143 7

Preference Asynchronous 501 9843 8 157 509 367507 1 <0.001
synchronous 413 4791 449 5209 862

Having quiet setting Yes 773 7138 310 28.62 1083 5145 1 <0.001
No 141 4896 147 51.04 288

Good platform atmosphere Yes 770 81.05 180 1895 950 288.12 1 <0001
No 144 3420 277 65.80 421

Poor internet connection No 699 7524 230 2476 929 95.36 1 <0.001
Yes 215 4864 227 5136 442

Limited internet skills No 809 68.27 376 3173 1185 10.10 1 0.001
Yes 105 5445 81 4355 186

Feel safe during interaction Yes 836 7333 304 26.67 1140 13532 1 <0001
No 78 33.77 153 66.23 231

Device difficulties No 814 68.52 374 3148 1188 13.74 1 <0001
Yes 100 5464 83 4536 183

Instructor answer immediately Yes 824 7730 242 2270 1066 24373 1 <0.001
No 90 29.51 215 7049 305

The instructor judged me negatively ~ No 599 7191 234 2809 833 26.25 1 <0001
Yes 315 5855 223 4145 538

| feel threatened by negative No 772 7142 309 28.58 1081 51.86 1 <0001

comments Yes 142 4897 148 51.03 290

Presence of opposite-gender students  No 774 7043 325 29.57 1099 35.26 1 <0001
Yes 140 5147 132 4853 272

Opposite gender of the instructor No 819 6825 381 31.75 1200 10.85 10001
Yes 95 5556 76 4444 171

Personality Outgoing 707 7251 268 2749 975 51.92 1 <0.001
shy 207 5227 189 4773 396

Learning style Audio 98 5568 78 4432 176 2934470 3 <0.001
Visual 37 3854 59 6146 96
Sensory 244 4738 271 5262 515
Not sure 535 9161 49 839 584

*p-value comes from Fisher’s exact test

(adjusted OR=2.24, 95% CI=1.74-2.89), and the feeling
of being threatened by other students’ negative com-
ments (adjusted OR=2.05, 95% CI=1.55-2.71; for fur-
ther details, please refer to Table 4).

Regarding exam performance and subject understand-
ing, almost half (n=477, 54.33%) of the participants
were generally satisfied with their online exam perfor-
mance. In the comparisons of onsite teaching and assess-
ment scores, a small percentage reported lower and
higher GPAscompared to their scores before the online

lectures’ modality, (12.25% and 11.96%, respectively).
Figure 1 shows that the major reported difficulty con-
cerning the online exams was the limited allocated time
for each exam (n=308, 22.47%). On the other hand, few
participants (n=53, 3.87%) reported that the source of
difficulty was the noisy or uncomfortable setting dur-
ing the online exam. Concerning the improvement of
the students’ understanding of the online learning pro-
cess, 79.72% (n=1,093) of the students reported that the
recorded lecture material enhanced their understanding
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Table 4 Shows a summary of logistic regression models for estimating the odds of avoiding engagement and online interaction

among the study participants (n=1371)

Variables Categories The odds of avoiding engagement in online lecture interaction
Un adjusted OR 95% Cl Adjusted OR 95% Cl

Sex* Female 0.25 0.19 to 0.31 0.29 0.22t0 0.37

Male Ref. Ref.
Academic year** Preclinical Ref.

Clinical 241 1.91 to 3.04 1.60 1.24t04.48
GPA*** A Ref. Ref.

B 0.42 0.33t0 0.54 0.64 0.49 to 0.82

C 1.03 05910 1.81 0.76 043to1.35

D 347 0.67 t0 18.02 4.56 0.81t0 25.69
Preference**** synchronous Ref.

Asynchronous 0.01 0.01t00.02 0.01 0.00t0 0.02
Having quiet sitting **** Yes Ref.

No 2.60 1.99 to 3.39 1.93 1.46 to 2.56
Unsatisfied by the platform atmosphere**#** Yes Ref

No 8.23 6.35 to 10.66 6.27 4.79 to 8.21
Poor internet connection**** No Ref

Yes 3.21 2.53t04.07 2.24 1.74 to0 2.89
Limited internet skills **** No Ref.

Yes 1.66 1.21to0 2.27 1.15 0.82to0 1.59
Feel safe during interaction**** Yes Ref Ref.

No 5.39 3.99t07.30 4.4 3.21t0 6.04
Device difficulties**** No Ref

Yes 1.24 1.01to 1.53 1.20 0.86to 1.67
Instructor answers immediately**** Yes Ref.

No 8.13 6.12to 10.81 6.84 5.09t09.20
Instructor judging me**** No Ref.

Yes 1.81 1.44t02.28 0.93 0.71to 1.21
| feel threatened by negative comments**** No Ref

Yes 2.60 1.99 to 3.95 2.05 1.55t02.71
Presence of opposite-gender students**** No Ref

Yes 2.25 1.71t02.94 2.64 1.94 to 3.59
Opposite gender of instructor **** No Ref.

Yes 1.72 1.24t02.38 1.52 1.08 to 2.14
Personality**** Outgoing Ref.

shy 241 1.89 to 3.07 1.48 1.14to0 1.92
Learning style **** Audio Ref.

Visual 2.00 1.21t0 3.33 2.00 1.20to0 3.35

Sensory 1.39 0.99to 1.96 1.36 096t0 1.93

Not sure 012 0.08t0 0.17 0.14 0.09t0 0.23

*Adjusted for academic year, **adjusted for sex, ***adjusted for sex and academic year, and ****adjusted for sex, academic year, and GPA. The bold font indicates a

significant p value (<0.05)

of the subject. Moreover, three-quarters (n=1,037,
75.64%) of the participants found that the use of multi-
media (e.g. educational videos, animated pictures, and
audios clips) enhanced their understanding and that the
type of platform used played an essential role in improv-
ing their understanding of the subject. Regarding the
participants’ performances and effect of online teach-
ing, 12.25% of the participants reported a decrease and
11.96% reported an improvement in accumulative GPA.
The odds of the decline in GPA was greater amongst the

senior students (adjusted OR=3.25, 95% CI=2.14-4.96),
the participants with a GPA of B (adjusted OR=2.08, 95%
CI=1.42-3.05), and the participants with a shy personal-
ity (adjusted OR=1.50, 95% CI=1.03-2.18). On the other
hand, the odds of improving the accumulative GPA was
associated with a preference for asynchronous teaching
(adjusted OR=1.55, 95% CI=1.08-2.24) and avoidance
of engagement in online interaction (adjusted OR=1.55,
95% CI=1.06—2.17; Tables 5 and 6).
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Causes of online exam difficulties
| I |
No difficulties ‘ﬂ
Limited exam time "_
Difficult questions ‘_‘
Technical difficulties ‘_‘
Stressful ’_
others ’-
Uncomfortable or noisy exam setting I-
0 10 20 30 40 60 70 9 100

Fig. 1 Shows the distribution of the factors that influence the difficulty of taking an online exam

Table 5 Shows a summary of the distribution of the factors that might have influenced the fluctuation in student GPA during the shift

to online learning among the study participants (n=1371)

No difference Lower GPA Improved GPA Total Chi-Square Test
N=1039 75.78% N=168 12.25% N=164 11.96% N=1371 X2 df P

Gender Female 563 86.22 40 6.13 50 7.66 653 7544 2 <0.001
Male 476 66.30 128 17.83 114 15.88 718

Academic year  Juniors 546 81.49 33 493 91 13.58 670 65.94 2 <0.001
Senior 493 7033 135 19.26 73 1041 701

GPA A 493 74.25 56 843 115 17.32 664 <0.001
B 522 80.80 78 12.07 46 7.2 646
C 20 37.04 31 5741 3 5.56 54
D 4 54.14 3 42.86 0 0.00 7

Region Western 76 68.47 19 17.12 16 14.41 111 70.98 8 <0.001
Middle 573 82.09 68 9.74 57 8.17 698
Eastern 236 7540 37 11.82 40 12.78 313
North 83 65.35 11 8.66 33 25.98 127
South 71 58.20 33 27.05 18 14.75 122

Marital status Married 390 94.43 9 218 14 3.39 413 112.38 2 <0.001
Unmarried 649 67.75 159 16.60 150 15.66 958

Socioeconomic  Low 55 61.80 18 20.22 16 17.98 89 2251 4 <0.001
Middle 778 78.59 99 10.00 113 11.41 990
High 206 70.55 51 17.47 35 11.99 292

Preference synchronous 663 80.76 82 9.99 76 9.29 821 27.77 2 <0.001
Asynchronous 376 68.36 86 15.64 88 16.00 550

Interaction Avoid 723 79.10 104 11.38 87 9.52 914 19.39 2 <0.001
Engage 316 69.15 64 14.00 77 16.85 457

Discussion reported that Saudi medical students were satisfied with

The main aim of our study was to identify factors that
influence student interaction and academic achievement
when using eLearning modalities. This study shows that
more than half of the medical students preferred the
synchronous modality of online teaching, and almost
one-third did not engage in the class, most of whom
were senior male students. Khalil et al. (2020) recently

the synchronous eLearning modality during the COVID-
19 pandemic and that there is an urgent need to shift
to eLearning [2]. However, the main reasons that some
of our participants preferred recorded lectures during
online teaching were the time flexibility, ability to replay
the lessons, and possibility of internet problems interfer-
ing with synchronous online instruction and sessions.
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These reasons highlight the importance of the use of cut-
ting-edge technologies in online education and the need
for offline teaching materials to refer to after the online
sessions. In addition, the challenges in the use of tech-
nology in eLearning are frequently encountered in urban
areas where limited access to the internet might affect
the synchronisation process of eLearning [10]. Hence,
demand is higher for providing asynchronous eLearn-
ing modality as a solution for students who might have
problems accessing their synchronous classes. On the
contrary, many studies have claimed that asynchronous
education was superior to synchronous education in
terms of flexibility in time and place, higher student inde-
pendence, and self-monitoring [11-13]. However, these
findings were poorly studied owing to methodological
limitations such as unconsidered confounders and the
inconsistency in the used technologies [11].

In addition, one main factor reported in the literature
regarding successful eLearning implementation was
related to students’ efficacy and belief in their abilities
to practice eLearning, as these motivate them to learn
and develop their technical skills [12]. Conversely, the
main barriers reported were related to administrative
issues such as complexity and cost- and payment-related
issues [1]. Furthermore, difficulty in using the platform
and difficulty of interaction due to the platform atmo-
sphere were also critical factors for users to refrain from
using online services, especially when they could shift to
another provider [1]. In addition, technical issues such as
internet problems and unequal online learning oppor-
tunities were considered the major contributing factors
to complicated online learning [14]. Nevertheless, other
eLearning barriers related to teachers were reported,
including a lack of knowledge of the online teaching
environment, the facilitator’s lack of skills, and the diffi-
culty in assessment and evaluation [1, 15]. Furthermore,
the other reported eLearning barriers were related to
the given curriculum, including ambiguity, quality of
resources, assessment methods, teaching process, and
the colleges themselves, such as organisational and physi-
cal structural factors not aligned with online learning
and the lack of adequate resources [15]. Regarding these
barriers, the students showed interest in eLearning when
the eLearning process was well structured, of high qual-
ity, and supported by blended traditional learning and
tutorials [16]. Baticulon et al. (2021) reported in their
national survey in the Philippines that only 41% of stu-
dents engaged mentally and physically in online learn-
ing activities during the COVID-19 pandemic. The most
frequently reported barriers were poor communication
with facilitators, the need for more facilitator direction,
and home responsibilities [17]. The lack of student inter-
action and engagement and effective facilitator-student
communication might be considered the main barriers
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to transition from a physical to an online environment;
thus, careful consideration should be given to solve this
matter [18].

In our study, most participants who avoided interac-
tion were male, were at the senior level, and had a higher
GPA. In the literature, the risk of avoiding interaction
was higher in the following student categories: those who
were not satisfied with their teaching platform, those
who had slow-responding instructors, those who had
mixed male and female sessions, those with a poor inter-
net connection, and those who felt threatened by other
students’ comments. Moreover, personal characteristics
were found to play a role in students’ engagement dur-
ing online teaching [19]. Emotional factors such as anxi-
ety and enjoyment are essential in determining student
engagement [11]. In addition, gender directly influences
the educational learning process, especially in cultures
with gender boundaries [12]. Similarly, the role of trust
and privacy among learners might enhance or limit stu-
dents’ interactions in their classes [1]. Learning style also
played a role in avoiding interaction. The students in this
study who described their learning style as visual showed
a higher risk of avoiding interaction during online ses-
sions. The literature recommends that online courses
should be designed to accommodate the various learn-
ing styles and needs of students to enhance their engage-
ment and academic achievement [20]. A previous study
suggested that with the advancement in information and
communication technology, eLearning strategies could
be enhanced to become ‘adaptive’ to learners’ varied
learning needs [21]. Many researchers have implemented
artificial intelligence to recognise students’ learning styles
and create ‘adaptive’ eLearning platforms and resources.
Most of our students interacted during their sessions
using a unidirectional method. A Bidirectional teacher-
student interactions are well known to strengthen the
role of student engagement during online sessions and
improve student understanding by asking questions. The
main contents of teacher-student interactions were ask-
ing about illustrations or content, planning work tasks
and organising responsibilities, and providing emotional
support and guidance [3]. However, online teaching could
limit student interaction, as most students reported little
interaction with their instructors [20]. However, tech-
nological advancements, especially faster internet speed
and video conference software, might enhance student
interaction [4].

Our study assessed the effect of student interaction and
engagement in various eLearning modalities by assess-
ing exam performance satisfaction, GPA fluctuations,
and subject understanding. Satisfaction with online exam
performance might reflect the success of the eLearning
process, especially in the absence of other interfering
environmental or technical factors. Approximately half of
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our students were satisfied with their exam performance.
The main reasons for dissatisfaction were the limited
allocated time, challenging questions, technical diffi-
culties, stress, and uncomfortable or noisy online exam
setting. Khalaf et al. (2020) reported that online exam
satisfaction mainly depends on the availability of technol-
ogy that is easy for students to use and allows them to
navigate exam questions without difficulties or interrup-
tion. They also reported that online exam timing should
consider the variation in technological skills amongst
students (e.g. typing skills), internet speed and quality,
revision time, and question backtracking [21]. However,
designing online exams to accommodate these factors
should not influence situations that could facilitate cheat-
ing. The literature has identified the presence of an
‘opportunity to cheat, which could result from the design
and delivery of the exam, as one of the most important
reasons to cheat during the online exam. Interventions
such as remote proctoring, introducing codes of conduct
during examinations to the students before the exam,
substituting individual assignments for group assign-
ments, and using open-book exams could be adapted to
reduce the incidence of cheating [13].

Student satisfaction with their eLearning was an essen-
tial factor of learning persistence, which pertains to stu-
dents’ enthusiasm to accomplish their learning goals
and overcome learning difficulties and challenges [7].
One factor that enhanced student satisfaction, motiva-
tion, and course score was technology self-efficacy [22].
This suggests the need to improve students’ technologi-
cal skills while simultaneously enhancing their learning
skills. In our study, the students believed that synchro-
nous lectures enhanced their understanding mainly when
multimedia (e.g. educational videos, animated pictures,
and audios clips) and uncomplicated platforms were used
for their eLearning. A systematic review of randomised
control trials that included 6750 participants found
that knowledge gained through eLearning did not differ
from knowledge gained through traditional learning. On
some occasions, eLearning was superior to traditional
education, especially when eLearning was blended with
traditional learning [23]. The study also reported that dif-
ferent eLearning modalities did not affect the amount of
knowledge gained [23]. One main challenge in obtaining
eLearning educational outcomes is that these are mainly
learner dependent, influenced by students’ commitment,
self-motivation, and self-monitoring [13]. Students’ loy-
alty to elearning statistically significantly correlated
with the overall eLearning service quality [24]. In our
study, the risk of decreased GPA was higher amongst
the senior students, students with an average GPA, and
students with shy personalities. On the other hand, the
GPA improved in the students who preferred asynchro-
nous teaching. This might be attributed to the fact that

Page 11 of 13

asynchronous modalities allowed participants to replay
recorded lectures and refer to educational materials as
needed at their own appropriate time, giving them more
flexibility. In addition, the participants described them-
selves as shy and were worried about their peers’ and
instructors’ responses if they interacted during synchro-
nous lessons. Hence, individualised eLearning educa-
tional plans should be recommended depending on the
student’s demands and needs. eLearning outcomes sig-
nificantly moderately correlated with the course design
and the teacher-student interaction [25], illustrating the
need for better online course designs and considering the
students’ personalities.

Strengths and limitations

A significant strength of this study is that it is a multi-uni-
versity study with participants from all regions of Saudi
Arabia. It also highlights students’ perceptions regarding
their preferences for eLearning modalities and the bar-
riers to their engagement in such modalities. One limi-
tation of this study is its use of online survey methods,
which might have subjected the data to bias. However, we
made a great effort to ensure that students with various
sociodemographic and academic characteristics had suf-
ficient access to the questionnaires. We used a systematic
questionnaire distribution and asked data collectors from
each university to distribute the questionnaire. Another
limitation of this study is the use of a cross-sectional
design, which might have limited the understanding of
the risk factors for poor interaction and performance due
to the lack of temporal sequences and the risk of unad-
justed or latent unmeasured confounders. Furthermore,
the use of unvalidated questionnaire that measured ret-
rospective events might have led to measurement errors
due to recall bias, especially considering the absence of a
proper validation study. Finally, the subjective assessment
of some study variables such as GPA, level of interaction,
and exam performance might have led to measurement
errors and recall biases being inherited into the study
estimates.

Conclusion

This study sheds light on students’ perceptions of their
engagement during online educational process. As part
of their engagement and teacher interaction, a large per-
centage of the students preferred synchronous online
lecture modalities. However, students who preferred the
asynchronous teaching modality showed better GPAs
and were more satisfied with their online exam perfor-
mance. This reflects that the students’ engagement and
academic benefit from eLearning do not solely depend
on synchronous teacher-student interactions. Other fac-
tors were identified to affect students’ engagement dur-
ing their eLearning process, including having an outgoing
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personality, learning style, and the availability of fun-
damental technology (e.g. diverse multimedia, good
internet connection, and easy interactive platforms).
Finally, both synchronous and asynchronous eLearn-
ing are a promising tool in education and complement
each other to achieve better academic performance.
Keeping students engaged and motivated to attend such
online classes is a challenge, but success in keeping
them engaged affects their academic achievement and
satisfaction.

Acknowledgements

We thank the data collectors for their help in collecting data from various
universities in the Kingdom. Additionally, we sincerely thank the educational
institutions for their generous support and facilitation of data collection
throughout this research.

Author contributions

A. A. Alghamdi; G. F. Alyousif; AM. AlQarni; and K. S. Al Ghamdi conceptualized
the work and supervised and revised the final draft. T. O Alfadhel; R. N.
Almutairi; S. M. Almutairi; A. D. Almutairi; and Nouf A. Hakami wrote the
proposal, did the data collection, managed the literature, revised the final
draft. A. A. Alghamdi wrote the first draft and did the analysis.

Funding
Not applicable.

Data availability

The datasets generated and/or analysed during the present study are not
publicly available owing to the ethical confidentiality agreement but are
available from the corresponding author upon reasonable request.

Declarations

Ethical approval

Ethical approval was received from the Imam Abdulrahman bin Faisal
University (IAU) Institutional Review Board (IRB) committee (IRB-2023-01-
051). In addition, all participants were informed regarding the purpose

and methods of the study and provided voluntary written consent before
inclusion in the study. All methods were performed in accordance with the
relevant guidelines and regulations of IAU institutional board committee.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Family and Community Medicine, College of Medicine,
Imam Abdulrahman bin Faisal University, Dammam, Saudi Arabia
“College of Medicine, Majmaah University, Al Majmaah, Saudi Arabia
*College of Medicine, Qassim University, Algassim, Saudi Arabia

4Co\lege of Medicine, Jazan University, Jazan, Saudi Arabia

°Department of Physiology, College of Medicine, Imam Abdulrahman bin
Faisal University, Dammam, Saudi Arabia

Received: 14 June 2023 / Accepted: 15 March 2024
Published online: 29 March 2024

References

1. Ray A, Bala PK, Dwivedi YK. Exploring barriers affecting eLearning usage
intentions: an NLP-based multi-method approach. Behav Inf Technol.
2020;41:1-17.

20.

21.

22.

23.

Page 12 of 13

Khalil R, Mansour AE, Fadda WA, Aimisnid K, Aldamegh M, Al-Nafeesah A, et
al. The sudden transition to synchronized online learning during the COVID-
19 pandemic in Saudi Arabia: a qualitative study exploring medical students’
perspectives. BMC Med Educ. 2020;20(1):1-10.

Hrastinski S. Asynchronous and synchronous e-learning. Educause Q.
2008:31(4):51-5.

Giesbers B, Rienties B, Tempelaar D, Gijselaers W. Investigating the rela-

tions between motivation, tool use, participation, and performance in an
e-learning course using web-videoconferencing. Comput Hum Behav.
2013;29(1):285-92.

Igbal MM, Saleem Y, Naseer K, Kim M. Multimedia based student-teacher
smart interaction framework using multi-agents in eLearning. Multimed Tools
Appl. 2018;77(4):5003-26.

Kim HJ, Hong AJ, Song H. The roles of academic engagement and digital
readiness in students’achievements in university e-learning environments.
Int J Educ Technol High Educ. 2019;16(21).

Yu J,Huang C, Han Z, He T, Li M. Investigating the influence of interaction on
learning persistence in online settings: moderation or mediation of academic
emotions? Int J Environ Res Public Health. 2020;17(7):2320.

Hussain M, Zhu W, Zhang W, Abidi S. Student engagement predictions in an
e-learning system and their impact on student course assessment scores.
Comput Intell Neurosci. 2018;2018:6347186.

Bonafini FC, Chae C, Park E, Jablokow KW. How much does student engage-
ment with videos and forums in a MOOC affect their achievement? Online
Learn. 2017;21(4):223-40.

Sambul AM, Jacobus A, Ruindungan D. Riyaldi. A. synchronization of learning
management systems with store-and-forward communication using ship to
support e-Learning at rural islands. J Phys Conf Ser. 2019;1402(6):066062.
Bernard RM, Abrami PC, Borokhovski E, Wade AC, Tamim RM, Surkes MA, et al.
A meta-analysis of three types of interaction treatments in distance educa-
tion. Rev Educ Res. 2009;79(3):1243-89.

Solangi ZA, Al Shahrani F, Pandhiani SM. Factors affecting successful imple-
mentation of elearning: study of colleges and institutes sector RCJ Saudi
Arabia. Int J Emerg Technol Learn. 2018;13(6).

Mdaller AM, Lim CG, Gao LZ. COVID-19 emergency elearning and beyond:
experiences and perspectives of university educators. Educ Sci. 2021;11(1):19.
Doyumgag |, Tanhan A, Kiymaz MS. Understanding the most important
facilitators and barriers for online education during COVID-19 through online
photovoice methodology. Int J High Educ. 2021;10(1):166-90.

Assareh A, Bidokht MH. Barriers to e-teaching and e-learning. Procedia Com-
put Sci. 2011;3:791-95.

Morton CE, Saleh SN, Smith SF, Hemani A, Ameen A, Bennie TD et al. Blended
learning: how can we optimise undergraduate student engagement. BMC
Med Educ. 2016;16(195).

Baticulon RE, Sy JJ, Alberto NRI, Baron MBC, Mabulay REC, Rizada LGT, et al.
Barriers to online learning in the time of COVID-19: a national survey of medi-
cal students in the Philippines. Med Sci Educ. 2021,31:615-26.

Anastasakis M, Triantafyllou G, Petridis K. Undergraduates'barriers to online
learning during the pandemic in Greece. Technol Knowl Learn. 2021;28:1-18.
Rodgers T. Student engagement in the e-learning process and the impact on
their grades. Int J Cyber Soc Educ. 2008;1(2):143-56.

Alabdulwahhab KM, Ahmad MS, Shaik RA, Alzahrani MA, Matbouly G, Ahmad
RK; et al. Latest trends in medical education during COVID pandemic: a cross
sectional study. Med Balear. 2021;36(4):56-64.

Khalaf K, El-Kishawi M, Moufti MA, Al Kawas S. Introducing a compre-

hensive high-stake online exam to final-year dental students during the
COVID-19 pandemic and evaluation of its effectiveness. Med Educ Online.
2020;5(1):1826861.

Wei HC, Chou C. Online learning performance and satisfaction: do percep-
tions and readiness matter? Distance Educ. 2020;41(1):48-69.

George PP, Papachristou N, Belisario JM, Wang W, Wark PA, Cotic Z et al.
Online eLearning for undergraduates in health professions: a systematic
review of the impact on knowledge, skills, attitudes and satisfaction. J Glob
Health. 2014;4(1).



Alghamdi et al. BMC Medical Education (2024) 24:358

24.

25.

Pham L, Williamson S, Berry R. Student perceptions of e-learning service qual-

ity, e-satisfaction, and e-loyalty. Int J Enterp Inf Syst. 2018;14(3):19-40.
Goh CF, Leong CM, Kasmin K, Hii PK, Tan OK. Students’ experiences, learning
outcomes and satisfaction in e-learning. J E-Learn Knowl Soc. 2017;13(2).

Page 13 of 13

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Factors affecting Saudi medical students’ engagement during synchronous and asynchronous eLearning and their impacts on the students’ academic achievement: a national survey
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Results
	﻿Discussion
	﻿Strengths and limitations
	﻿Conclusion
	﻿References


