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ABSTRACT

Introduction: to avoid the disruption of 2019-2020 academic year in our institution during the Covid-19 pandemic, online
learning and assessment was activated for all courses including anatomy. This study assessed the performance, perception
and preference of students during online examination in anatomy courses compared to classroom examination.

Materials and Methods: the academic performance of eighty five subjects including Nursing science (45), Physiotherapy (27)
and Human anatomy (13) students during the classroom examination (pre-pandemic semester) and online examination
(pandemic semester) in three anatomy courses (gross anatomy, histology & cytology and human embryology) was comparatively
assessed. Furthermore, a survey was conducted to assess their perception and preference regarding the classroom and online
examinations. The data obtained from the study was statistically analyzed.

Results: there was significant (p < 0.05) improvement in the participants’ academic performance during online examinations
in anatomy courses compared to classroom examinations. Majority (>70%) of participants opined that online learning enabled
successful assessments; effective time management was hampered; online examinations were not more effective instead, the
standard of questions were comparable to classroom examinations. Majority (> 60%) indicated that learning outcome and level
of knowledge acquired during online learning was satisfactory but they still miss classroom examinations. In addition, home
distraction, anxiety and stress affected the preparation for online examinations.

Conclusion: the application of technology has enabled an effective students’ assessment in anatomy courses during the
pandemic. The academic records showed an improvement during the online examination. However, the participants are more

inclined towards classroom learning and assessment.
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Introduction

The coronavirus disease 19 (Covid-19) is a highly
infectious disease which originated from Wuhan, China
in December, 2019 and became rapidly transmitted
around the world thereby leading to its declaration
as a global pandemic on the 11th March, 2020 by the
World Health Organization (WHO)"2. Due to the rapid
global transmission of the disease, the first case
of covid-19 was soon detected in Nigeria on the 27
February, 2020 and this prompted the Nigerian federal
government to declare strict preventive measures
which included nationwide lockdown, restriction of
human and vehicular movements and suspension of
activities in all educational institutions in order to
curtail transmission®. Following the suspension of
the physical academic activities, universities around
the world adopted a drastic change in the mode of
academic content delivery to online mode of learning
and assessment*. The primary reason for the adoption
of online learning was to ensure a continuous and
uninterrupted academic activities during the pandemic
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period. In addition, it would help to eliminate the risk
of transmission of the disease through keeping the
students on campus for the conventional classroom
learning®.

Generally, the advancement in technology
witnessed in the past two decades has accelerated the
usage of online platforms for academic assessment
of trainees in different academic programmes and
discipline of study®. This has enabled a fast, reliable and
highly efficient evaluation of academic performances
especially when large number or cross-section of
trainees with limited human resources is involved’.
The transition to online learning and assessment
during the pandemic also impacted the training of
medical and basic medical professionals leading
to the adoption of technology-aided platforms for
continuous academic engagements by many medical
schools®®. Among the crucial foundational course in
medical training is anatomical science which is usually
delivered and assessed using practical-based and
clinically-oriented strategies with cadaveric dissection
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often regarded as the signature procedure!®!. In recent
years, technological advancement has also impacted
the academic learning and assessment in anatomical
sciences and in many medical schools, the hybrid
model which involves the physical and online platforms
for learning and assessment has been adopted?™.
By the onset of the pandemic, the online platforms
was already a common tool for anatomical science
education in many medical colleges and faculties.
Prior to the Covid-19 pandemic, our institution
has an online learning capability within the learning
management systems (LMS) which is occasionally
used for online learning and assessment. Following the
closure of all academic institutions in Nigeria due to
the pandemic, the online learning resource was fully
activated to ensure continuous academic learning
and assessments for all course modules including
anatomical sciences. In this study, the aim was to
comparatively assess the performance, perception
and preference of the basic medical students of our
institution regarding the physical classroom and online
examinations in anatomy course modules conducted
before and during the Covid-19 pandemic respectively.

Materials and Methods

Study Participants

This cross-sectional study involved eighty five (85)
third year students of the faculty of basic medical
sciences of our institution which comprised of 45
students of Nursing science (NSC), 27 students of
Physiotherapy (PST)and 13 students of Human Anatomy
(ANA) programmes. This represented 75%, 85% and
100% participation among the students of the three
programmes respectively. In the second year of their
study (2019-2020 academic year of our institution), the
study subjects participated in the physical classes and
examinations for anatomy course modules during the
first semester (pre-pandemic period) and the online
classes and examinations during the second semester
(pandemic period).

Study Design

The academic performance (results) of study
participants in three major anatomy course modules
during the first (pre-pandemic) and second (pandemic)
semesters of the 2019-2020 academic year was
assessed from the official academic records of the
Department of Human Anatomy. The three major
anatomy course modules include the gross anatomy
(GAN), histology & cytology (HCT), human embryology
(HEB). Furthermore, a survey was conducted using the
Google Forms (Google LLC, Mountain View, CA, USA)
to collect data about the perception and preference
of the study participants regarding the classroom and
online examinations in anatomy courses. The survey
form was shared to the study participants via the
institutional e-mail starting from 1** September, 2021
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till 30th September, 2021. The survey form contained
a brief introduction of the study, first section
which comprised the demographic information of
participants and second section which comprised
questions about the perception and preference of the
participants regarding the online mode of learning and
assessments in comparison with the classroom mode.
The questions were derived with minor modifications
from the questionnaire of effects from online classes
on health and academic performance of university
students (QEOC)®. The questions were to be answered
using a five-point Likert scale which ranges from 5
= Strongly Agree (SA), 4 = Agree (A), 3 = Neutral (N),
2 = Disagree (D) and 1 = Strongly Disagree (SD). This
study was conducted in accordance with the code of
ethics of the World Medical Association (Declaration
of Helsinki) after the institutional ethical approval. The
informed consent of the participants was obtained
before the commencement of the study and the privacy
rights of the participants were observed.

Statistical Analysis

The demographic characteristics and responses of
the study participants were presented as frequency
and percentage, and other values were presented as
mean * standard deviation. The comparison of data
was conducted using one-way analysis of variance
(ANOVA) and Tukey’s Honestly test for significant
difference. The confidence interval level was 95% and
p < 0.05 was statistically significant.

Results

In this study, the socio-demographic characteristics
of the study participants include 64.71% under 20 years
and 35.29% above 20 years; 43.53% males and 56.47%
females; 52.9% Nursing science, 31.8% physiotherapy
and 15.3% human anatomy students (Table 1). The
academic records showed significant (p < 0.05)
improvement in the academic performance of the
study participants during the online examinations in
the three anatomy courses compared to the classroom

Table 1. Socio-demographic characteristics of the study participants.

| Variables Number (%)
Age groups

<20 years 55 (64.71)
> 20 years 30 (35.29)
Gender

Male 37 (43.53)
Female 48 (56.47)

Academic Programmes

NSC 45 (52.94)
PST 27 (31.77)
ANA 13 (15.29)
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examinations (Tables 2 and 3). According to the findings
of this study (Table 4), significant majority (> 70%) of
the participants opined that online mode of learning
also enabled the successful undertaking of academic
assessments however, about 68% reported inability
of effective time management for improved academic
performance. Furthermore, significant majority (>
70%) indicated that the online examinations were
not more effective than the classroom examinations
but posited that the standard of the questions were
comparable in both examinations. Among the majority
of the participants (> 60%), home distraction, anxiety
and stress associated with the online mode of learning
affected the preparation for the online examinations
and academic performance. Although, majority (>
60%) of the study participants reported a satisfactory
learning outcome and level of acquired knowledge in
the anatomy courses during online learning however,
they still miss the classroom examinations.

Discussion

The assessment of students’ knowledge is an
important aspect of the medical education and there
are different methods of assessments with their
characteristics strengths and weaknesses'®. However,
an effective assessment should be contextual and
emphasized the application of knowledge more than
a recall of fact. Furthermore, learning outcomes
which emphasize understanding and application of
knowledge would promote knowledge retention more
than outcomes at the level of knowledge recall”. The
study by Ekwochi et al® had elaborated the factors
that determine the academic performance of students
in medical school in Nigeria and recommended their
continuous review in order to improve the students’
academic performance.

According to the results of this study, the academic
performance of the study participants in the three
anatomy courses (GAN, HCT and HEB) significantly

Table 2. Mean score during the classroom and online examinations in each course module according to academic programmes, gender and age groups.

. Classroom Examination Scores Online Examination Scores
Variables Courses
Mean £ SD Mean £ SD

Age Groups

GAN 52.55 + 6.33 61.75 + 5.45*
< 20 years HCT 5133 + 4.45 68.55 + 3.48*
(n=55)

HEB 53.55 + 7.58 62.43 * 5.75*

GAN 52.55 + 5.75 60.35 + 3.28*
> 20 years HCT 51.25 + 6.75 60.44 + 6.94*
(n=30)

HEB 53.55 % 6.25 65.17 + 3.85*
Gender

GAN 52.77 + 5.45 55.45 + 4.85
Male .
(n = 37) HCT 51.55 + 6.75 61.55 + 415

HEB 53.45 + 6.43 56.56 + 6.05

GAN 54.65 + 7.67 63.45 * 4.55*
Female HCT 52.33 +5.87 69.77 + 5.65*
(n =48)

HEB 53.45 + 4.33 69.15 + 4.85*
Academic Programmes

GAN 54.65 + 5.57 63.46 *+ 4.23*
NSC -
(n = 45) HCT 53.66 * 6.57 65.66 * 6.55

HEB 5215 + 3.22 66.55 + 5.99*

GAN 55.69 + 5.78 58.67 + 6.75
PST HCT 54.88 + 6.75 64.74 + 4,78
(n=27)

HEB 51.77 + 4.84 59.76 + 4.69*

GAN 54.43 + 5.65 65.75 + 4.33*
AN_A HCT 51.33 + 4.33 63.22 + 5.56*
(n=13)

HEB 53.23 + 5.65 63.67 + 4.89*
Total Participants (n = 85) 52.87 + 6.87 65.77 + 5.65*

* indicate significant difference at P < 0.05
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Table 3. Distribution of students’ performance during the classroom and online examinations in each anatomy module according to age groups, gender and academic
programmes. [Grades: 2 70% = A (Excellent); 60-69% = B (Very Good); 50-59% = C (Good); < 50% = F (Fail)].

Classroom Examination Grades Online Examination Grades
variables courses A (%) B (%) C(%) F (%) A (%) B (%) C(%) F (%)
Age Groups
GAN 4 (7.27) 10 (1818) |33(60.00) | 8(14.55) |10(18.18) |18(32.73) |23(41.82) |4(7.27)
(f] 2=053$ars HCT 4 (727)  |7(1273)  |34(61.82) |10(1818) |12(21.82) |17(30.91) |22 (40.00) |4 (7.27)
HEB 5(9.09) |8(14.55) |33(60.00) |9(16.36) |[11(20.00) [18(32.73) |23 (41.82) |3(5.45)
GAN 2 (6.67) | 4(13.33) |18(60.00) |6(20.00) |[5(16.67) |9(30.00) |14 (46.67) |2 (6.66)
znzfé’g)"’"s HCT 1(333) [4(1333) |18(60.00) |7(2334) [4(13.33) |9(30.00) |16(53.34) |1(3.33)
HEB 2 (6.67) | 6(60.00) |17(56.67) |5(16.66) |5(16.66) |11(36.67) |14 (46.67) |0 (0.00)
Gender
GAN 2 (541)  |5(13.51) |20(54.05) [10(27.03) [5(13.51) [12(32.43) |16(43.24) |4 (10.81)
x]azley) HCT 1(270) | 4(10.81) | 17(45.95) |15(40.54) [7(18.92) [13(3514) |[14(37.84) |3(8.10)
HEB 2 (541) | 6(1621) |18(48.65) |11(29.73) |4(10.81) [12(3243) [19(51.35) |2(5.41)
Female GAN 4 (8.33) [9(18.75) |31(64.59) | 4(8.33) 10 (20.83) [15(31.25) |21(43.75) |2 (417)
(n = 48) HCT 4 (833) |7(14.58) |35(72.92) |2(417) 9(18.75) | 13(27.08) |24 (50.00) |2 (4.17)
HEB 5(1041) | 8(16.67) |32(66.67) |3(6.25)  [12(25.00) [17(35.42) |[18(37.50) |1(2.08)
Academic Programmes
GAN 3 (6.67) 8(17.78) | 30(66.66) | 4 (8.89) 7(15.56) [ 14(31.11) |19 (42.22) |5(11.11)
?'nsf 45) HCT 3(667) |5(1111) |29 (64.44) |8(17.78) | 6(13.34) [ 15(33.33) |[22(48.89) |2 (4.44)
HEB 4 (8.89) [8(17.78) | 27(60.00) |6(13.33) |[8(17.78) | 17(37.78) |18 (40.00) |2 (4.44)
GAN 2 (7.47) 4(14.81) | 14(51.85) |7(25.93) |5(18.52) |8(29.63) |14(51.85) |0 (0.00)
Fﬂ 27) HCT 2 (741)  |3(1M)  |16(59.26) |6(22.22) [6(2222) [7(25.93) |11(40.74) |3 (11.11)
HEB 2 (7.41) 4(14.81) [16(59.26) |5(18.52) |5(18.52) |7(25.93) |14(51.85) |1(3.70)
GAN 1 (7.69) 2(15.38) |7(53.85) [3(23.08) |[3(23.08) |5(3846) |4(30.77) |1(7.69)
é\anB) HCT 0 (0.00) |3(23.08) |8(61.54) |[3(23.08) |4(3077) |4(30.77) |5(3846) |0/(0.00)
HEB 1(7.69) |2(15.38) |7(53.85) [3(23.08) |[3(23.08) |[5(3846) |5(3846) |0/(0.00)

improved in the online examination during the
pandemic semester compared to the classroom
examination held during the pre-pandemic semester.
Essentially, the online mode of learning has been
described to foster the intuitiveness and adaptability
of students’ learning style which could engender an
improved motivation and performance®. Similarly,
the characteristic isolation from socially-interactive
environment of classroom learning during Covid-19
pandemic has been reported to have a significant
positive impact on the learning strategies, efficiency
and academic performance of the students. However,
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studies have reported contrasting influences of social
media on the students’ academic performance due to
its role as veritable platform for academic interaction
or information sharing as well as a potent source of
addiction or distraction®*2.,

Previous studies have reported the different
factors that determine the academic performance of
university students to include learning differences,
grit and resilience, learning environment, mode or
style of teaching, study habits and absenteeism?*%.
Furthermore, the academic performance of students
in medical colleges have been reportedly impacted
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Table 4. Distribution of responses about the participants’ perception and preference between the classroom and online learning and assessments in anatomy courses

scored on the Likert scale.

. SA (5) A(4) N (3) D(2) SD (1)
S/N Questions
No. (%) No. (%) No. (%) No. (%) No. (%)
] Had the_onllne mode of learning helped you to undertake 14 (16.47) | 46 (5612) | 19 (22.35) | 4 (4.71) 2(2.35)
academic assessments successfully?
) Had the online mpde of learning eqabled effective time 2235 | 13(15.29) | 12 (1612) | 46 (5612) | 12 (14.12)
management for improved academic performance?
Were the online examinations more effective than classroom 48
3 examinations? 3(3.53) 9(10.59) |13 (15.29) (56.47) 12 (14.12)
Were the online examination questions of comparable standard
4 with those of classroom examinations? 14(16.47) | 47 (55.29) | 11 (12.94) | 8 (9.47) 5(5.89)
Did the home comfort cause more distraction during 38 17
3 preparation for the online examinations? 15 (17.65) (44.70) (20.00) 10(11.76) | 5(5.89)
6 Did anxiety and stress assoaatgd with online mode of learning 3(3.53) 14 (16.47) | 12 (1612) | 46 (5412) | 10 (11.76)
negatively impact your academic performance?
Was the learning outcome in anatomy courses during the online 43 20
/ learning period satisfactory? 9 (10.59) (50.59) (23.53) 9(10.59) | 4 (4.70)
Was the knowledge of anatomy acquired during the online 38 17
8 learning satisfactory? 10 (11.76) (44.70) 15 (17.65) (20.00) 5(5.89)
Were your grades in anatomy courses improved during the 17 36 17
9 | online learning? (2000) |(4235) |(0.00) |12(1412) |3(353)
Did you miss classroom examination during the Covid-19 45
10 pandemic period? 10 (11.76) (52.94) 15 (17.65) | 12 (14.12) | 3(3.53)

by factors such as anxiety, stress, insomnia, time
management, quality of teaching methodology*.
Further studies among the university students
regarding the online learning and assessment adopted
during the Covid-19 pandemic reported the adverse
impact of the new learning environment and behaviour
as well as other environmental factors on the learning
outcome and academic performance™?. The adverse
impact on the learning outcome and performance of
students could be associated with the lack of access to
instructional tools or procedures such as anatomical
models and cadaveric dissection due to change in the
learning environment®. However, the study by Kaur
et al®® reported that students’ performance could be
independent of the learning mode notwithstanding,
some courses are more challenging than others during
online learning compared to classroom learning,
Based on the findings of this study, the academic
performance of the study participants during both the
classroom or online examination showed no significant
differences across the different demographic strata.
This is in contrast to findings of previous studies that
showed a sex-related differences in the academic
performance wherein the females significantly
out-perform their male counterparts. This sexual
dimorphism in academic performance was associated
with absenteeism and low self-esteem which were
mostly prevalent among the male students®?.
Furthermore, a previous study has underscored the
impact of social competence and emotional intelligence

leading to differential academic performance among
medical students across different demographics?.

Basically, the transition to online mode of
learning and assessment was a strategy to achieve
an uninterrupted academic engagements during the
pandemic period when physical classroom learning
was prohibited. The modality of assessment, semester
examination and the resultant academic performance
in anatomy courses had posed a concern to the faculty
lecturers in our institution during the early period of
the pandemic. Generally, the academic performance of
students in medical and allied health courses has been
described as a matter of interest to many stakeholders
including faculty lecturers and committees saddled
with students’ selection, curriculum planning and
teaching planning®. Furthermore, the existence of an
institutional online learning and assessment resource
had enabled non-disruption of the academic activities
during the second semester of the 2019-2020 academic
year. The study by Alsoufi et al*® further emphasized
that the adoption of online platforms for examination
in medical course modules during covid-19 pandemic
had helped to ensure uninterrupted training of medical
students and avoid any disruption during their training
period.

Conclusion

The application of technology has enabled a
relatively effective students’ assessment strategy in
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anatomy courses during the cessation of the physical
classroom assessment due to the Covid-19 pandemic.
The academic performance of students showed an
improvement in the online examination compared to
the classroom examination. However, regardless of
the perceived positive impact of the online learning
and assessment, majority of the students opined their
preference for classroom learning and assessment.

References

1. Al-Balas M, Al-Balas HI, Jaber HM, Obeidat K, Al-Balas H,
Aborajooh EA, Al-Taher R, Al-Balas B. Distance learning in
clinical medical education amid covid-19 pandemic in Jordan:
current situation, challenges and perspectives. BMC Med Educ
2020; 20:341. doi: 10.1186/512909-020-02257-4.

2. The World Health Organization. Outbreaks And emergencies/
Novel Coronavirus 2019, Accessed: April 23, 2023. [Online].
Available: https://www.who.int/southeastasia/outbreaks-and-
emergencies/novel-coronavirus-2019.

3. The Federal Ministry of Health of Nigeria. First case of
Coronavirus disease (COVID-19) confirmed in Nigeria. Accessed:
April 2 3, 2023. [Online]. Available: https://www.health.gov.ng/
index.php?option=com_k2&view=item&id=613:health-minister-
first-case-of-covid-19-confirmed-in-nigeria.

4, Sindiani AM, Obeidat N, Alshdaifat E, Elsalem L, Alwani MM,
Rawashdeh H, Fares AS, Alalawne T, and Tawalbeh LI. Distance
education during the COVID-19 outbreak: a cross sectional study
among medical students in North of Jordan. Ann Med Surg 2020;
59:186-94. doi: 10.1016/j.amsu.2020.09.036.

5. Boulos AN. Evaluation of the effectiveness of online education
in anatomy for medical students during the Covid-19 pandemic.
Ann Anat 2022; 244: 151973. doi: 10.1016/j.aanat.2022.151973.

6. Ali W. Online and remote learning in higher education
institutes: A necessity in light of Covid-19 pandemic. High Educ
Stud 2020; 10(3):16-25. doi: 10.5539/hes.v10n3p16.

7. Nancy A, Raj JB, Anton JD, Aravinthan S, Adkoli BV. Online
assessment vs traditional assessment: perception of medical
teachers in a tertiary level teaching hospital in South India. Eur
J Anat 2022; 26(5): 599-603. d0i:10.52083/cpsz4396.

8. Rose S. Medical student education in the time of covid-19.
JAMA. 2020; 323(21):2131-2132. d0i:10.1001/jama.2020.5227.

9. Aranda JP, Smith SR, Nguyen HN, Jap C, Gogineni HP. Virtual
physical assessment training during the covid-19 pandemic -
student pharmacists’ performance and perceptions. Pharm Educ
2020; 20(2):165-173. d0i:10.46542/pe.2020.202.165173.

10. Pather N, Blyth P, Chapman JA, Dayal MR, Flack NAMS, Fogg
QA. et al. Forced disruption of anatomy education in Australia
and New Zealand: An acute response to the covid-19 pandemic.
Anat Sci Educ 2020; 13:284-97. d0i:10.1002/ase.1968.

11. Khasawneh RR. Anatomy education of medical students
during the covid-19 pandemic. Int J Morphol 2021; 39(5):1264-
1269.

12. AbouHashem Y, Dayal M, Savanah S and Strkalj G. The
application of 3D printing in anatomy education. Med Educ
Online 2015; 20:29847. DOI:10.3402/me0.v20.29847.

13. Dhir SK, Verma D, Batta M, Mishra D. E-learning in medical
education in India. Ind Paediat 2017; 54: 871-877. d0i:10.1007/
$13312-017-1152-9.

14. Dziuban, C.; Graham, C. R.; Moskal, P. D.; Norberg, A. & Sicilia,
N.Blended learning: the new normal and emerging technologies.
Int ) Educ Technol High Educ 2018; 15:3. d0i:10.1186/s41239-017-
0087-5.

15. Realyvasquez-Vargas A, Maldonado-Macias AA, Arredondo-
Soto KC, Baez-Lopez Y, Carrillo-Gutierrez T, Hernandez-
Escobedo G. The impact of environmental factors on academic
performance of university students taking online classes during
the Covid-19 pandemic in Mexico. Sustainab 2020; 12:9194.

462

Journal of Morphological Sciences Vol. 40/2023

Recommendation

The anatomical science learning and assessment
strategy in medical colleges in Nigeria and beyond
requires some urgent review in order to integrate
effective online teaching and assessment system
that would enable a continuous and uninterrupted
academic engagements during unforeseen global
emergencies.

DOI:10.3390/5u12219194.

16. Sood R, Singh T. Assessment in medical education: Evolving
perspectives and contemporary trends. Nat Med ] Ind 2012;
25(6): 357-364.

17. Alves P, Miranda L, Morais C. The influence of virtual learning
environments in students’ performance. Univers J Educat Tech
2017; 5(3):517-527. d0i:10.13189/ujer.2017.050325.

18. Gray K, Tobin J. Introducing an online community into a
clinical education setting: a pilot study of student and staff
engagement and outcomes using blended learning. BMC Med
Educ. 2010; 10(1):6 d0i:10.1186/1472-6920-10-6.

19. Gonzalez, T.; de la Rubia, M.A.; Hincz, K.P.; Comas-Lopez,
M.; Subirats, L.; Fort, S.; Sacha, G.M. Influence of COVID-19
confiinement on students’ performance in higher education.
PLoS ONE 2020; 15:e0239490. d0i:10.1371/journal.pone.0239490
20. AlFaris E, Irfan F, Ponnamperuma G, Jamal A, Vleuten CV,
Al Maflehi N, Al-Qeas S, Alenezi A, Alrowaished M, Alsalman R,
Ahmed AMA. The pattern of social media use and its association
with academic performance among medical students. Med
Teach. 2018; 4:1-6. d0i:10.1080/0142159X.2018.1465536.

21. Aljabry AMA, Jaafari AAM, MAM Salawi, Majrabi FAT, Hazzazi
NMA, Khormi AHA, Daghriri MAM, Alfagih AMA, Al-harobi MAM,
Algahtani SAM. Effect of social media network on social relations
and academic achievement among medical students. Egypt )
Hosp Med. 2017; 69(7):1-7.

22. Ekwochi U, Osuorah DC, Ohayi SA, Nevo AC, Ndu IK, Onah
SK. Determinants of academic performance in medical students:
evidence from a medical school in south-east Nigeria. Adv Med
Educ Pract 2019; 10:737-747. d0i:10.2147/AMEP.S210557.

23. Hakami AR. Effect of absenteeism on the performance of
medical sciences students: gender differences. Med Educ Online,
2021; 26(1):1875531. d0i:10.1080/10872981.2021.1875531.

24. Shathele SMS, Oommen A. Factors influencing the academic
performance of the female medical students in preclinical and
clinical years. ] Med Medic Sci 2015; 6(6): 109-114. d0i:10.14303/
JMMS.2015.047

25. Messerer DA, Behr J, Kraft SF, Schon M, Horneffer A, Kuhl
SJ, Seifert LB, Huber-Lang M, Bockers TM, Bockers A. The gross
anatomy course: SARS-CoV-2 pandemic-related effects on
students’ learning, interest in peer-teaching, and students’
perception of its importance. Anat Sci Educ 2022; doi:10.1002/
ase.2245.

26.Kaur N, Dwivedi D, Arora J, Gandhi A. Study of the effectiveness
ofe-learningto conventionalteachingin medicalundergraduates
amid covid-19 pandemic. Nat J Physiol Pharm Pharmacol 2020;
10(7): 563-567. d0i:10.5455/njppp.2020.10.04096202028042020.
27. Arshad M, Zaidi SMI, Mahmood K. Self esteem and academic
performance among university students. J Educ Pract 2015;
6(1):156-162.

28. Moslehi M, Samouei R, Tayebani T, Kolahduz S. A study
of the academic performance of medical students in the
comprehensive examination of the basic sciences according to
the indices of emotional intelligence and educational status. )
Educ Health Promot 2015;4:66. d0i:10.4103/2277-9531.162387.

29. Al Shawwa L, Abulaban AA, Abulaban AA, Merdad A, Baghlaf
S, Algethami A, Abu-shanab J, Balkhovor A. Factors potentially
influencing academic performance among medical students.



Classroom Examination Versus Online Examination in Anatomy Courses Before and During Covid-19 Omotoso DR
Pandemic - Evaluation of Performance, Perception and Preference of Students in a Nigerian University

Adv Med Educ Prac 2015; 6: 65-75. DOI:10.2147/AMEP.S69304. Medical students’ knowledge, attitude, and practices regarding
30. Alsoufi A, Alsuyihili A, Mshergi A, Elhadi A, Atiyah H, Ashini electronic learning. Plos One 2020; 15(11): €0242905. d0i:10.1371/
A et al. Impact of the covid-19 pandemic on medical education:  journal.pone.0242905.

Received: October 27, 2023 Corresponding author
Accepted: November 10, 2023 Dayo Rotimi Omotoso
E-mail: dayohmts@gmail.com

Journal of Morphological Sciences Vol. 40/2023 463



