International Journal of Positivity & Well-Being

@ 2 ] Volume 2, Issue 1, 2024, 12-25

ISSN: 2980-3497 www.intwellbeing.com
DOI: 10.61518/ijpw-26 Research Article
Received: 23/10/2023 Accepted: 12/01/2024 Published: 15/03/2024

Perceived Effect of COVID-19 on the Academic Performance and Satisfaction Level
of Online Teaching of Sandwich Students

COVID-19'un Cevrimici Ogretim Alan Sandvig Ogrencilerde Akademik Performans ve
Memnuniyet Diizeyi Uzerindeki Algilanan Etkisi

David Arhin'®, Ruth Annan-Brew?®, Jephtar Adu-Mensah>®, Adelaide Yeboah*,
Alexander Opoku’®

1-3. Graduate Student: Department of Education and Psychology, Faculty of Educational Foundations, University of Cape
Coast, david.arhin@stu.ucc.edu.gh - jephtaradu-mensah@stu.ucc.edu.gh

2. Lecturer: Department of Education and Psychology, Faculty of Educational Foundations, UCC, ruth.keziah@ucc.edu.gh
4. Student: Institute of Education, University of Cape Coast, yeboaoh2@gmail.com

5. Graduate Student: Department of Economics, University of Cape Coast, alexander.opoku@stu.ucc.edu.gh

Abstract

The study examined the perceived effect of COVID-19 on academic performance and the satisfaction level of online teaching of
sandwich students on the OLA university campus. The study was a descriptive survey design with a quantitative approach. The
accessible population was made up of 150 students. Through a multi-stage sampling approach, a sample size of 109 students
was chosen for the study and determined using Miller and Brewer's (2003) sample size mathematical model. Data was collected
using an adapted questionnaire with an r = .727. Data on respondents' demographic characteristics, as well as data to answer the
four research questions, were analysed using descriptive statistics (frequencies, percentages, means, and standard deviations) and
inferential statistics (Pearson Product Moment correlation, r). The study found a negative influence of the COVID-19 pandemic
on students’ academic performance who study through the sandwich mode of learning. The study found that there is a high sa-
tisfaction level of online teaching among sandwich students. However, they are faced with problems of poor internet connection
and the inability to purchase internet data/bundle for online learning. Ultimately, it was discovered that the degree of pleasure
with online instruction and the effect of COVID-19 on academic achievement are not significantly correlated. The Ministry of
Education, the universities, and all other relevant stakeholders were advised to provide online teaching apps. Also, they should
provide professional training for online teaching applications and devices, Wi-Fi facilities, affordable internet packages, and
virtual resources in light of the findings.
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Oz

Calismada, COVID-19' un akademik performans iizerinde algilanan etkisi ve tiniversite (OLA) kampiisiindeki sandvi¢ (egitim
kapsaminda ilgili sektore bir y1l yerlestirilen) 6grencilerin ¢evrimicgi 6gretimden memnuniyet diizeyi incelenmektedir. Arastirma
nicel arastirma yontemlerinden betimsel desende yiiriitiilmiistiir. Calisgma kapsamina alinabilecek toplam erisilebilir ¢aligma
grubu 150 6grenciden olugmaktadir. Aragtirma i¢in ¢ok asamali 6rnekleme yaklasimiyla 109 6grenciden olusan bir 6rneklem
biiyiikliigii secilmistir. Orneklem biiyiikliigii, Miller ve Brewer'in (2003) drneklem biiyiikliigii matematiksel modeli kullanilarak
belirlenmistir. Veriler, r = 0,727 olan uyarlanmis bir anket kullanilarak toplanmistir. Katilimcilarin demografik 6zelliklerine
iligskin verilerin yani sira dort aragtirma sorusunu yanitlamaya yonelik veriler, tanimlayici istatistikler (frekanslar, yiizdeler, orta-
lamalar ve standart sapmalar) ve ¢gikarimsal istatistikler (Pearson Moment Carpimi korelasyonu, r) kullanilarak analiz edilmistir.
Calismada, COVID-19 salgminin sandvi¢ 6grenme yontemiyle calisan 6grencilerin akademik performansi {izerinde olumsuz
bir etkisi oldugunu bulgusu elde edilmistir. Arastirma sonuglari, sandvi¢ 6grencilerin ¢evrimigi 6gretimden yliksek diizeyde
memnun oldugu bulgusuna isaret etmektedir. Bununla birlikte, 6grenciler zayif internet baglantisi ve ¢evrimi¢i 6grenme igin
internet verilerini/paketini satin alamama sorunlariyla karsi karsiya kalmislardir. Sonug olarak, ¢gevrimi¢i egitimden alinan tatmin
derecesi ile COVID-19'un akademik basari tizerindeki etkisinin anlamli diizeyde iligkili olmadigi bulgusuna ulasilmistir. Bu so-
nuclar dogrultusunda, Milli Egitim Bakanligi, tiniversiteler ve diger ilgili paydaslara gevrimici 6gretim uygulamalari saglamalari
onerilmektedir. Ayrica bulgular 1g181nda kurumlarin ¢evrimici 6gretim uygulamalar ve cihazlari, Wi-Fi olanaklari, uygun fiyath
internet paketleri ve sanal kaynaklara yonelik mesleki egitim saglamalar1 gerekmektedir.
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Perceived Effect of COVID-19 on the Academic Performance and Satisfaction Level of Online Teaching of Sandwich Students

Introduction

Nearly every business has been affected by the sudden coronavirus (COVID-19) epidemic, including
worldwide higher education institutions (Adedoyin & Soykan, 2020). Most countries in the world shifted
to online learning in reaction to the COVID-19 pandemic (Bokayev et al., 2021). Ghana's government, like
that of many other nations, decided to close all schools to stop the COVID-19 epidemic from spreading too
quickly. The Ministry of Education decided to use an online teaching technique to make up for the teaching
process after all academic institutions were closed statewide.

For several reasons, online education has greatly improved and changed during the previous 20 years
in various parts of the world (Bayrak et al., 2020). Due to its increased accessibility and decreased
cost of education, online teaching and learning approaches are gaining popularity among college and
university teachers (Green, 2010). Green (2010) went on to say that online learning could offer more
chances to save time and money because it does not need anybody to seek information. Even if online
learning is growing in popularity, student happiness remains the greatest measure of the environment's
quality. Several elements can affect students' satisfaction with their education, such as the rapport
between instructors and students (Harsasi & Sutawijaya, 2018; Kirtman, 2009). Again student-to-
student interactions, the quality of the course evaluation, the internet, self-efficacy, and the learning
process are other elements they cited. As a result, online learning gained a double reputation while
contributing significantly to the pandemic's dire state.

Since education has always been the cornerstone of national advancement, its preservation is vital
to the growth and development of all nations. The issues that have dogged education throughout
history are not unique to Ghana's educational system. These issues have ranged from curriculum
modifications to the shutdown of educational facilities due to staff or student dissatisfaction, illness
outbreaks, or unstable national governments. The repercussions of the global coronavirus outbreak
on educational institutions have resulted in the closure of several schools in the afflicted nations.
Over 1.7 billion students were not enrolled in school as of March 28, 2020, due to the pandemic that
kept schools closed. Nearly 90% of students worldwide are affected by the over 100 countries that have
imposed countrywide shutdowns, according to UNESCO monitoring (UNESCO, COVID-19 Educational
Disruption and Response, 2020). Not only does closing a school damage students, teachers, and families,
but it also has extremely negative social and economic effects (Lindzon, 2020).

Governments 0f49 nations declared or implemented school closures on March 13,2020; 22 of those countries
had localised closures, and 39 of them countries shuttered all of their schools countrywide (UNESCO,
2020). On March 16th, 2020, 73 countries, up from 49 at the time, will have closed their schools, according
to UNESCO. Ghana was among the countries (UNESCO, 2020). As of March 19th, 2020, 850 million
students had their classrooms closed globally due to a virus that needed to be controlled and its spread was
slowed (UNESCO, 2020). In 102 countries, there were national closures, while in 11 countries, there were
local closures.

Evenifaschoolis just briefly closed, this interferes with students' capacity to study and has major detrimental
social and economic effects. Everyone in the community is affected by the disturbances they cause, but the
repercussions on disadvantaged students and their families are more severe and include disturbed learning,
poor nutrition, and childcare concerns. It has, however, run upon certain particular issues specific to the
student population. However, the focus of this study is on how COVID-19 has affected Ghana's educational
system, namely how happy students are with online learning.

13



David Arhin, Ruth Annan-Brew, Jephtar Adu-Mensah, Adelaide Yeboah, Alexander Opoku

Statement of the Problem

Ghanaians' feelings of anxiety and stress have increased due to the coronavirus disease (COVID-19)
outbreak. Unlike earlier occurrences that have occurred in this country, the virus causes severe symptoms
and is extremely infectious. It is risky to actively plan and respond when thinking about how to provide
outstanding remote educational continuity that promotes learning as well as the psychological well-
being of both teachers and students (Reynolds, 2020). Unfortunately, there is not much information
available on how to establish educational continuity, even though education is a kind of psychological
support that helps maintain social cohesiveness during trying times. Youth and students affected by
catastrophes can learn more avidly if intentional investments are made in education-based psychosocial
care, emotional learning, and social and emotional learning.

Psychological health is a prerequisite for education and has a significant influence on future
expectations for both individuals and nations (Reynolds, 2020). The COVID-19 pandemic is not the
only one that may endanger school continuity, according to research on how climate change will alter
the prevalence of infectious illnesses. Schools must develop backup plans as soon as possible to guide
their emergency preparation strategies. These plans must take into account, not just school-based
exclusion and safety precautions for epidemics, but also how to support and educate teachers and
students even if the schools are closed. There have been several studies on the effect of COVID-19 on
academic attainment in Ghana (Owusu-Fordjour et al., 2020; Upoalkpajor & Upoalkpajor, 2020; Wolf
et al., 2021). These studies found that COVID-19 had a negative effect on the academic achievement
of Ghanaian students at all levels. Investigating the caliber of online training was the aim of the current
study. This necessitates a novel strategy and fills a gap created by the preceding study.

Purpose of the Study

The study's goal was to look into the perceived effects of COVID-19 on sandwich students' academic
performance and their degree of satisfaction with online instruction on the OLA campus. The study
specifically looks at how:

1. COVID-19 is considered to affect students' academic achievement.
2. the degree of student satisfaction with online instruction.

3. the connection between the perception of COVID-19's effect on academic achievement and the degree of
satisfaction with online instruction.

Significance of the Study

The study's findings would be highly beneficial to lawmakers and curriculum developers for accounting.
This is because when developing the curriculum, the issue of pandemics and its recognised contributing
factors will receive considerable emphasis in both the curriculum and online training. Because they would
increase understanding that can be applied to other related issues or academic programs, the findings would
also be helpful to policymakers.

The results of the study would be accessible to the Ghana Education Service and the Curriculum Research
and Development Division (CRDD) to assist with this (GES). The research also intends to aid teachers
in assisting their students in understanding the benefits of online teaching and learning as it promotes
education in this day and age. Last but not least, the report's conclusions would be useful for future research
related to the current study by acting as reference materials.

14



Perceived Effect of COVID-19 on the Academic Performance and Satisfaction Level of Online Teaching of Sandwich Students

Delimitation

The study's focus was just on sandwich students of the Institute of Education at the university's core
(University of Cape Coast). Student academic success served as the dependent variable in the study, which
considered the perceived effect of COVID-19. Another element was satisfaction with online education.
Quantitative research was conducted. However, there was no specific field of study.

Literature Review
Theoretical Framework

Support for this study comes from Mezirow's (1997) notion of transformative learning. This perspective
holds that a student begins to acquire new skills when they come across an uncomfortable situation.
Dissonance in the worldwide educational system and paradigm alterations in higher education were caused
by the COVID-19 pandemic. Transformative learning is the process of raising one's consciousness by self-
adaptation to a shifting environment. Students actively learn, they assign meaning to what they are learning,
changing their cognition, attitudes, and actions. This theory holds that since challenging tasks are a part of
the paradigm shift, it is necessary to help students develop their critical and logical thinking skills to assess
how well they understand the learning process (Hashemi et al., 2021).

Mezirow observes that transformational learning happens when students interact with their environment
and become part of the educational process. Students may find it harder to get resources in poorer nations
since there are fewer facilities there. Teachers who observe cognitive dissonance in their students might
help them learn more efficiently by reorienting the learning process to new norms and utilising helpful
tactics. Transformative learning can challenge students to navigate and overcome adversity, leading to
increased resilience. The ability to adapt to new perspectives and navigate challenges positively influences
mental and emotional well-being, helping students cope with the uncertainties and stressors of academic
life. Transformative learning and student well-being are intricately connected. The process of critically
examining and reshaping one's beliefs and perspectives can lead to increased self-awareness, resilience,
critical thinking skills, social connections, a sense of purpose, and a lifelong orientation toward learning—
all of which contribute to the holistic well-being of students.

Empirical Review
COVID-19 and Academic Performance

Although few studies have examined the impact of COVID-19 on students' academic performance and
their satisfaction with online education during the pandemic, the researcher has made an effort to choose
the articles that are most relevant to the current analysis. Vital safety precautions for both teachers
and students have been included in learning settings (Oyinloye, 2020). The impact of COVID-19
incarceration on college student's academic performance was investigated in the study of Gonzalez-
Sanguino et al. (2020). The results of their analysis showed that COVID-19 isolation was beneficial.

Similar research was conducted by Realyvasquez-Vargas et al. (2020), who examined the potential
impact of the COVID-19 environment on academic achievement. Following their analysis, they
concluded that students' academic performance was impacted by the COVID-19 epidemic's
environmental influences. It was also determined by Elhadary et a/.(2020) how COVID-19 affected
students' academic achievement in the social sciences and sciences.

Level of Online Teaching and Learning During the COVID-19 Era

In 2020, Loton et al. examined how well students performed and how satisfied they were with online

15



David Arhin, Ruth Annan-Brew, Jephtar Adu-Mensah, Adelaide Yeboah, Alexander Opoku

education during the COVID-19 epidemic. Their findings showed that both the students' academic
performance and their level of happiness with online education were significantly impacted by the
COVID-19 epidemic. Discussions have been held regarding the participants' satisfaction with the
students' performance during the COVID-19 epidemic (Fatani, 2020). Almusharraf and Khahro (2020)
investigated the degree of student satisfaction with online learning during the COVID-19 pandemic.
Their survey's findings showed that each participant was quite satisfied with the resources and platforms
for online learning. In general, students are pretty happy with the caliber of education provided online
(Bokayev etal., 2021). In keeping with the findings of the investigations, Baber (2020) discovered that
providing online instruction resulted in a very high level of satisfaction. Sharma et a/. (2020) found
in their published study that most participants were not happy with the online learning platforms.
Similar results were found by Dinh and Nguyen (2020), who found that students favoured in-person
instruction over distance learning.

Satisfaction Level of Online Teaching and the Perceived Effect of COVID-19 on Academic Performance

High levels of satisfaction were also observed in many additional studies that examined online training
in different settings during the COVID-19 epidemic (Chen et al., 2020; Choe et al., 2020; Fatani,
2020). But Alanazi et al. (2020) looked at how well students did in virtual classrooms and how content
they were with technology. In 2020, Chen et a/. examined Chinese students' satisfaction with online
education during the COVID-19 epidemic.

Several academics asserted during the COVID-19 epidemic that students were very satisfied with
online learning, even though every study on satisfaction levels (Ali et al., 2011; Bauk et al., 2014;
Coman et al., 2020; Johnston et al., 2005; Naziya & Khan, 2020; Roach & Lemasters, 2006; Sharma
et al., 2020; Surahman & Sulthoni, 2020). Remarkably, no information from the COVID-19 epidemic
shows negative opinions about online training. Ghana is among the nations with the lowest incomes
worldwide and public colleges have inferior ICT infrastructure than private ones (McMahon et al.,
2020; Noori et al., 2020). Virtual training is a relatively new concept that most instructors and students
are still unaware of (Hashemi, 2021).

The main obstacles to online education include low pedagogical preparation for utilising digital
tools and apps, high Wi-Fi costs, energy limitations, and a lack of hardware for establishing virtual
learning environments (Hashemi & Kew, 2021). As a result, there were several issues, complaints, and
ambiguities around the usage of online instruction during the COVID-19 epidemic in Ghana.

Despite the Ghanaian Ministry of Education (MoE) developing HELMS as a substitute program and
platform in response to COVID-19, for instance, most instructors were content to train their students
using Google Classroom, WhatsApp, or other social media platforms. Undoubtedly, the degree of
discomfort the students experienced with the platforms had an impact on their performance in the
online course

Orfan (2021) claims that these circumstances are brought about by the constraints and cultural norms
inherent in Ghanaian society. When the COVID-19 pandemic struck numerous states throughout the
country, students' academic performance was negatively impacted by these disparities in access to the
previously described tools and programs, and they were generally unsatisfied with online education.
Importantly, this dissatisfaction and academic struggle could be linked to a broader impact on the overall
well-being of students, highlighting the critical connection between educational access and the mental and
emotional health of individuals navigating the challenges imposed by the pandemic.

The present study has significance for its contribution to the literature on Ghana and for offering novel
insights to researchers, students, and the Ministry of Education in Ghana, therefore augmenting their
readiness for similar circumstances in the future.

16



Perceived Effect of COVID-19 on the Academic Performance and Satisfaction Level of Online Teaching of Sandwich Students

Method
Research Design

The present study set out to find out how sandwich students felt about COVID-19's impact on their academic
achievement on the OLA campus and how satisfied they were with their online education. Consequently,
we employed a descriptive survey approach for my research.

Population

According to Creswell (2012), the criteria for including a unit in a survey are based on the traits of respondents
who are eligible to take part in the survey. 1,500 sandwich students at the Institute of Education, University
of Cape Coast (UCC), were the target demographic. However, the OLA campus' sandwich students made
up the whole available population. 150 students are present.

Sample and Sampling Procedure

We sampled 109 students using Miller and Brewer's (2003) technique for calculating sample size with the
N

n=_——= . . .
available population in mind. (n): 1+N(=)* where N-population, ®- estimated error case of which we

n= 150 — 150 =109
used .05 (5%). Computation of students: 1+150(0.05)°  1.375 .

For the sample, we employed a multi-stage process. Using a convenience sampling technique, the center
was sampled. In other words, I had easy access to the two circuits. Convenience sampling, according to
Ary et al. (2010), is a non-probability sample method that calls for the researcher to choose a population
that is easily accessible. In the third stage student respondents were chosen using a proportionate stratified
selection technique. We utilised the three classes as strata to start. The number of students that would be
picked from each school was then determined by obtaining the sample frames for each stratum. Third,
after determining the proportion of respondents needed to represent each stratum, a simple random number
generator was used to choose the necessary number of respondents from each stratum. The study used a
list of random numbers for simple random sampling since each stratum reflects a homogeneous group of
students, that is, a group with comparable features (Ary et al., 2010). The final step was to combine the
selected number of responses from each stratum to get the study's unit sample size, n=109.

Data Collection Instrument

Questionnaires, an instrument that was customised and had a closed-ended design, were used to gather the
data. Closed-ended questionnaires were used in the study because they enabled the researcher to sample
the opinions of a larger group of people (Glasow, 2005). Because respondents could freely express their
thoughts without worrying about being evaluated, questionnaires were particularly helpful. The use of the
questionnaire in this study may not have provided a better understanding of the difficulties, even though
questionnaires are frequently employed to obtain responses to research topics.

Three components make up the questionnaire (A, B, and C). The demographic data of respondents (gender
and age range) are presented in Section A with two items, and Section B, which is an adaptation of Noori,
discusses the perceived effect of COVID-19 on students' academic achievement (2021). There were 10
items measured on four Likert scales: Strongly Agree (SA)-4, Agree (A)-3, Disagree (D)-2, and Strongly
Disagree (SD)-1 with a total scale score of 40 and average agreement mark of 2.50. Students' satisfaction
with online instruction was gauged in Section C using information borrowed from Agormedah (2020).
There were eight items measured on four Likert scales: SA-4, A-3, D-2, and SD-1 with a total scale score
of 32 and an average agreement mark of 2.50. The adapted questionnaire was validated and pre-tested.
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According to Asamoah-Gyimah and Anane (2019), reliability is the consistency of the aforementioned
outcomes, whereas validity is the suitability of the interpretation and application of instrument results.
Experts verified the validity of the questionnaire to ensure its face and content validity to finetune the items.
This was carried out by a suggestion made by Gay et al., (2009), who argued that expert judgment may be
used to determine both content validity and face validity. Thirty students from the Holy Child campus who
are enrolled in the same programme but are not part of the target audience participated in a pre-test of the
questionnaire. Convenient sampling was done from the pre-test schools. Ary et al., (2010) acknowledge
that a sample size of five to ten percent (5-10%) of the available population is enough for pre-testing of
research instruments for the majority of descriptive studies utilising questionnaires. We used Cronbach’s
alpha values to assess the items' internal consistency. Within the allowed reliability range of r = .60, the
reliability coefficient was r =.727. Fraenkel et al., (2012) claim that r .60 is a reliable sign of robust internal
consistency.

Data Collection Procedure

We provided the respondents with an orientation service on the necessity for the study with consent and
semi-formal permission from appropriate institutions like IoE, UCC. Upon participating in the study,
respondents received ethical assurances such as anonymity, confidentiality, and freedom. Scientific and
ethical principles have been followed while carrying out. Consent forms were delivered a participant was
asked to sign their agreement for their awareness and willingness. We then went ahead and administered
the questionnaire to collect data. To estimate 95% to 100% returns of instruments from respondents, we
took into account 10% attrition. As a result, we sent 120 questionnaires, but we only used 109 of them for
the research.

Data Processing and Analysis

The answers to the surveys were verified twice. We coded and entered the data into a Microsoft Excel
spreadsheet for analysis, and Jeffreys' Amazing Statistics Program (JASP) software was used to analyse the
findings. Frequencies and percentages were used to analyse demographic information about respondents.
To analyse the data and respond to research questions 1 and 2, descriptive statistics were employed (Mean,
standard deviation, and their respective averages). Since the four-point Likert scales that were utilised were
codedas SA=4,A=3,D=2,and SD = 1, the analysis was performed on a baseline of 2.50. The majority of
respondents were considered to agree with a statement if the mean was less than 2.50. The Pearson Product
Moment Correlational Coefficient was used to analyse the data to respond to research question 3.

Results
Socio-Demographic Characteristics of Students

Table 1. Gender and Age Distribution of Students

Variable Category Frequency Percentage (%)
Gender Male 46 41.9
Female 63 58.1
Age Range 18 — 25 years 08 7
26 — 33 years 91 83.7
Above 33 years 10 9.3
Total 109 100

Table 1 presents the summary of the socio-demographic information of the students. Females were in the
majority (n=63, 58.1%) against their male counterparts (n=46, 41.9%). On students’ age, most of them
(n=91, 83.7%) were aged between 26 to 33 years
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Analyses of Research Questions

The data was collected with four Likert scale questionnaires. The scales were coded as SA-4, A-3, D-2,
and SD-1. Based on this, the baseline of respondents was 2.50 where a Mean > 2.50 indicates the majority
of agreement and a Mean < 2.50 indicates the majority of disagreement. This is applicable through the
analyses.

Research question 1: What is the perceived effect of COVID-19 on the academic performance of students?

Table 2. COVID-19 Effect on Academic Performance

SN Statement Valid Mean Std. Dev.
1 My academic performance was affected by the COVID-19 pandemic. 109 3.31 0.780
2 My subject knowledge was affected by the COVID-19 pandemic. 109 2.95 0.795
3 My class projects were affected by the COVID-19 pandemic. 109 3.12 0.670
4 The quality of my learning was affected by the COVID-19 pandemic. 109 3.14 0.683
5 g:ﬁ;:;?c(.)f my class assignments was affected by the COVID-19 109 319 0.740
6 My future educational goals were affected by the COVID-19 pandemic. 109 2.86 0.899
7 My educational activities were affected by the COVID-19 pandemic. 109 3.12 0.739
8 My matriculation was delayed because of the COVID-19 pandemic. 109 3.05 0.795
9 My out-of-university courses were affected by the COVID-19 pandemic. 109 3.00 0.765
10 0.650

Students' feelings were affected by the COVID-19 pandemic. 109 3.33

Mean of means/SD 109 3.11 0.752

Table 2 depicts results that answer research question one. The table shows that the majority of the
respondents agree that the COVID-19 pandemic affected my academic performance (Mean = 3.31, SD
= 0.780). Similarly, the majority of respondents agree that the COVID-19 pandemic affected my subject
knowledge (Mean = 2.95, SD = 0.795). This was followed by the majority of respondents agreeing to the
statement “COVID-19 affected a load of my class assignments” with (Mean = 3.19, SD = 0.740). Finally,
the majority of the respondents agree that the COVID-19 pandemic affected students' feelings (Mean =
3.33, SD = 0.650). The results show that COVID-19 has a negative influence on the academic performance
of students who study through the sandwich mode of learning (Mean of means = 3.11, SD = 0.752).

Research question 2: What is the level of satisfaction among students with online teaching?

Table 3. Satisfaction level of online teaching

SN Statement Valid Mean Std. Dev.
1 Thave heard of online learning/e-learning before. 109 350 0.634

2 I am familiar with online learning platforms like Google Classroom, telegram, UCC Moodle

platform, etc. 109  3.05 0.825

3 Iprefer using social media platforms like WhatsApp, zoom, Google Meetings, etc for learning. 109  2.48  0.969
4 1 was aware of the resumption of academic work online. 109 293 0.513
5 Ido online learning with devices like laptops, smartphones, tablets, etc. 109 3.12  0.803
6 Ican use the above-mentioned devices for online learning effectively. 109 257 1.016
7  Thave constant access to an internet connection for online learning. 109 1.98  0.869
8 I can purchase internet data/bundle for online learning. 109 236 1.032

Mean of means/SD 109 275 0.833
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Table 3 depicts results that answer research question two. The table shows that the majority of the respondents
agree that they have heard of online learning/e-learning before (Mean = 3.50, SD = 0.634). Similarly, the
majority of respondents agree that they do online learning with devices like laptops, smartphones, tablets,
etc (Mean = 3.12, SD = 0.803). This was followed by the majority of respondents who agreed that familiar
with online learning platforms like Google Classroom, telegram, UCC Moodle platform, etc (Mean = 3.05,
SD = 0.825). The results indicate a high satisfaction level with online teaching (Mean of means = 2.75,
SD = 0.833). However, Table 1 further reveals that the majority of the respondents disagree that they have
constant access to an internet connection for online learning (Mean = 1.98, SD = 0.869). Similarly, the
majority of respondents disagree that they can purchase internet data/bundle for online learning (Mean =
2.36, SD = 1.032).

Research question 3: What is the relationship between the satisfaction level of online teaching and the
perceived effect of COVID-19 on academic performance?

Table 4. Relationship between COVID-19 Effect on Academic Performance & Satisfaction Level of Online
Teaching

Variable COVID-19 and Academic Performance
Satisfaction level of online teaching Pearson's r -0.243
p-value 0.122

Table 4 shows that there is no significant relationship between COVID-19's effect on academic performance
and the satisfaction level of online teaching with sig. value = 0.122, p > 0.05. This implies that the negative
low correlation coefficient (- 0.243) is not significant to show the relationship.

Discussion
COVID-19 Effect on Academic Performance

The study discovered that students who learn via the sandwich method performed worse academically as a
result of the COVID-19 epidemic. That is why the pandemic disproportionately affects students who learn
in a sandwich fashion. The findings support the assertions made by Oyinloye (2020) that the COVID-19
pandemic affected almost all educational levels in several worldwide contexts and was incorporated into
learning environments to potentially accommodate teachers and students. The findings corroborate those
of Realyvesquez-Vargas et al. (2020), who found that many environmental factors influenced students'
academic performance during the COVID-19 epidemic. The sandwich method, where students alternate
between in-person and online learning, has been a common approach in many educational institutions.
One possible explanation for the disproportionate effect on sandwich method learners during the pandemic
could be the disruption caused by the sudden shift to remote learning. The sandwich method relies on a
structured and predictable schedule of in-person and online classes. The abrupt transition to full-time online
learning may have disrupted the rhythm of these students, leading to challenges in adapting to the new
mode of instruction.

Satisfaction Level of Online Teaching

Sandwich students are happy with online learning, the survey claims. However, they are unable to buy
internet bundles or data for online education, and they have trouble with slow internet connections.
These outcomes support the findings of Loton et al. (2020), who discovered that students' performance
and level of satisfaction with online teaching and learning were significantly impacted by the COVID-19
pandemic. Almusharraf and Khahro's (2020) findings, which showed that all participants had high levels
of satisfaction with online learning platforms and resources, are also supported by the results. Finally,
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students' satisfaction with the quality of online education has significantly improved (Bokayev et al., 2021).
This finding underscores the importance of understanding how different learning methods may be more or
less resilient in the face of unexpected disruptions, such as a global pandemic. It also highlights the need
for targeted support and interventions to address the specific challenges faced by students who follow the
sandwich method during times of crisis.

Relationship Between COVID-19 Effect on Academic Performance and Satisfaction Level of Online
Teaching

The impact of COVID-19 on academic success and the level of satisfaction with online education was
shown to be insignificantly associated. According to the study, students' high level of online enjoyment had
no bearing on the negative impact COVID-19 had on their academic performance. The findings support the
findings of Chen et al. (2020), who found that the most significant factor influencing students' satisfaction
levels was the availability of online applications, whereas personal traits had no discernible impact on
students' happiness. In the end, it has become evident that there are different levels of pleasure; several
studies conducted during the COVID-19 epidemic showed that students were extremely happy with their
online education (Naziya & Khan, 2020). It is worth considering that the quality of online education can vary
significantly, and individual experiences may differ based on factors such as the institution's preparedness
for remote learning, the effectiveness of online teaching methods, and the availability of technological
resources. The finding of an insignificant association could imply that, even in instances where online
education was the primary mode of instruction, the overall satisfaction with the learning experience did not
necessarily correlate with academic outcomes.

Conclusions and Recommendations

The study draws the following conclusions in light of the findings. The majority of global institutions,
including those in economics, industry, religion, and education, have been affected as a result of the global
epidemic known as COVID-19. The effect of the COVID-19 programmes on learning among sandwich
students at the Institute of Education, UCC, was investigated in this study. It was discovered that the
epidemic had harmed their learning since many of them were not accustomed to learning efficiently on
their own. The revelation that the epidemic negatively impacted students' learning by highlighting their
unfamiliarity with efficient independent learning sheds light on a broader concern for the overall well-
being of students. The challenges posed by the pandemic not only hindered academic progress but also
underscored the potential strain on the mental and emotional health of students, emphasising the importance
of holistic support systems to address both the educational and well-being needs of individuals navigating
unprecedented disruptions to traditional learning environments.

The majority of Ghanaian students found the recently deployed e-learning platforms difficult because of
their limited internet connection and inexperience using these technological devices. The lighter planning
activities must be given equal weight with the more difficult ones that would restrict the Ministry's and
Universities' ability to offer education. Now that the effects on the educational system itself are being
more widely acknowledged, the activity schedule also has to account for how the demand for education
will be affected and how the Ministry will be able to provide this need. The majority of Ghanaian students
encountering difficulties with recently deployed e-learning platforms due to limited internet connectivity
and unfamiliarity with technological devices underscores a critical link to their overall well-being. The
frustration and challenges posed by these technological barriers not only impede academic progress but
also contribute to heightened stress and anxiety among students. Addressing these disparities is essential
not only for educational equity but also for promoting the mental and emotional well-being of students,
recognising the integral connection between accessible technology and a positive learning environment.
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Universities, the Ministry of Education, and all other pertinent parties are recommended to provide
expert training for online teaching software and devices, Wi-Fi facilities, reasonably priced internet
packages, and virtual resources. A course on e-learning platforms and their successful use for instructional
practice should be taught to both teachers and students, given the issues our educational system is
now experiencing. The results of this study will be very helpful to policymakers in creating a long-
term plan to deal with problems that arise for students during frequent breaks from school or in other
circumstances. Implementing a course on e-learning platforms for both teachers and students is not only a
strategic response to the current challenges in our educational system but also a proactive measure crucial
for safeguarding the well-being of students. By equipping educators and learners with the necessary skills
and understanding of these technological tools, we not only enhance the academic experience but also
alleviate the stress and frustration associated with navigating unfamiliar learning environments. This holistic
approach acknowledges the pivotal role of technology in promoting a positive and supportive educational
atmosphere, ultimately contributing to the overall well-being of students in the face of evolving educational
landscapes.

Limitations

One of this study's weaknesses is the fact that it only included one institution. Similar studies would need
to be conducted at other campuses to evaluate the generalisability of the findings. The use of questionnaires
was another issue. Some respondents flatly refused to answer the questions, while others reasoned that they
would benefit nothing by doing so and continued nevertheless. Finally, we highlight important limitations
in the form of selection bias and memory bias (resulting from survey items that required respondents to
recall earlier experiences) (caused by voluntary answer collection).

Although measures to decrease the effect, such as orientation and attrition consideration, were taken, these
limitations could have hurt the outcomes. One of this study's weaknesses is the fact that it only included one
institution. Similar studies would need to be conducted at other campuses to evaluate the generalisability
of the findings. The use of questionnaires was another issue. Some respondents flatly refused to answer the
questions, while others reasoned that they would benefit nothing by doing so and continued nevertheless.
Finally, we highlight important limitations in the form of selection bias and memory bias (resulting from
survey items that required respondents to recall earlier experiences) (caused by voluntary answer collection).
Although measures to decrease the effect, such as orientation and attrition consideration, were taken, these
limitations could have hurt the outcomes.

Declarations

Acknowledgements: 1 acknowledge Prof. Eric Anane and Ms. Ruth Osei Boakye for their inspiration,
review and professional critique.

Authors’ contributions: All the authors unanimously accept equal responsibilities and no one claims a
greater portion of the contribution.

Competing interests: The authors declare that they have no competing interests.

Funding: The authors equally shared the finances for the design of the study and collection, analysis, and
interpretation of data and in writing the manuscript.

Ethics approval and consent to participate: 1t is declared that scientific and ethical principles have been
followed while carrying out and writing this study and that all the sources used have been properly cited.

Copyright & License: Authors publishing with the journal retain the copyright to their work licensed
under the CC BY 4.0.

22



Perceived Effect of COVID-19 on the Academic Performance and Satisfaction Level of Online Teaching of Sandwich Students

References

Adedoyin, O. B., & Soykan, E. (2020). Covid-19 pandemic and online learning: The challenges and opportunities.
Interactive Learning Environments, 1—13. https://doi.org/10.1080/10494820.2020.1813180

Agormedah, E. K., Henaku, E. A., Ayite, D. M. K., & Ansah, E. A. (2020). Online Learning in Higher Education during
COVID-19 Pandemic: A case of Ghana. Journal of Educational Technology & Online Learning, 3(3),183-210.
https://doi.org/10.31681/jetol. 726441

Alanazi, A. A., Frey, B. B., Niileksela, C., Lee, S. W., Nong, A., & Alharbi, F. (2020). The role of task value and
technology satisfaction in student performance in graduate-level online courses. TechTrends, 64, 922-930. https://
doi.org/10.1007/s11528-020-00501-8

Ali, S., Champagne, D. L., Spaink, H. P., & Richardson, M. K. (2011). Zebrafish embryos and larvae: a new generation of
disease models and drug screens. Birth Defects Research Part C: Embryo Today: Reviews, 93(2), 115-133. https://
doi.org/10.1002/bdrc.20206

Almusharraf, N., & Khahro, S. (2020). Students satisfaction with online learning experiences during the COVID-19
pandemic. International Journal of Emerging Technologies in Learning (iJET), 15(21), 246-267. https://doi.
org/10.3991/ijet.v15i21.15647

Ary, D., Jacobs, L. C., Razavieh, A., & Sorensen, C. (2010). Introduction to research in education (8th ed.). Belmont, CA:
Wadsworth.

Asamoah-Gyimah, K. & Anane, E. (2019). Assessment in education. Cape Coast: University Press.

Baber, H. (2020). Determinants of students’ perceived learning outcome and satisfaction in online learning during the
pandemic of COVID-19. Journal of Education and e-learning Research, 7(3), 285-292. https://doi.org/10.20448/
journal.509.2020.73.285.292

Bauk, S., Scepanovic, S., & Kopp, M. (2014). Estimating students’ satisfaction with web-based learning system in blended
learning environment. Education Research International, 2014, 1-11. https://doi.org/10.1155/2014/731720

Bayrak, D. F., Moanes, D. M., & Altun, D. A. (2020). Development of an online course satisfaction scale. Turkish Online
Journal of Distance Education, 21(4), 110—122. https://doi.org/10.17718/TOJDE.803378

Bokayev, B., Torebekova, Z., & Davletbayeva, Z. (2021). Distance learning in Kazakhstan: Estimating
parents’ satisfaction of educational quality during the Coronavirus distance learning in Kazakhstan:
Estimating parents’ satisfaction abstract. Technology, Pedagogy, and Education, 30(3) 1-13. https://doi.
org/10.1080/1475939X.2020.1865192

Chen, Y., Chen, L., Deng, Q., Zhang, G., Wu, K., Ni, L., & Cheng, Z. (2020). The presence of SARS-CoV-2 RNA in the
feces of COVID-19 patients. Journal of medical virology, 92(7), 833-840. https://doi.org/10.1002/jmv.25825

Choe, P.G., Kang, EK,, Lee, S.Y., Oh, B., Im, D., Lee, H.Y., Jung, H., Kang, C.K., Kim, M.S., Park, W.B., & Choi, E.H.
(2020). Selecting coronavirus disease 2019 patients with negligible risk of progression: early experience from non-
hospital isolation facility in Korea. The Korean journal of internal medicine, 35(4), 765. https://doi.org/10.3904/
kjim.2020.159

Coman, C., Tiru, L. G., Mesesan-Schmitz, L., Stanciu, C., & Bularca, M. C. (2020). Online teaching and learning in
higher education during the coronavirus pandemic: Students’ perspective. Sustainability, 12(24), 10367. https://doi.
org/10.3390/sul122410367

Creswell, J. W. (2012). Educational research: Planning, conducting and evaluating quantitative and qualitative research
(4th ed.). Boston, MA: Pearson Education, Inc.

Dinh, L. P, & Nguyen, T. T. (2020). Pandemic, social distancing, and social work education: Students’ satisfaction with
online education in Vietnam. Social Work Education, 39(8), 1074-1083. https://doi.org/10.1080/02615479.2020.18
23365

23


https://doi.org/10.1080/10494820.2020.1813180
https://doi.org/10.31681/jetol.726441
https://doi.org/10.1007/s11528-020-00501-8
https://doi.org/10.1007/s11528-020-00501-8
https://doi.org/10.1002/bdrc.20206
https://doi.org/10.1002/bdrc.20206
https://doi.org/10.3991/ijet.v15i21.15647
https://doi.org/10.3991/ijet.v15i21.15647
https://doi.org/10.20448/journal.509.2020.73.285.292
https://doi.org/10.20448/journal.509.2020.73.285.292
https://doi.org/10.1155/2014/731720
https://doi.org/10.17718/TOJDE.803378
https://doi.org/10.1080/1475939X.2020.1865192
https://doi.org/10.1080/1475939X.2020.1865192
https://doi.org/10.1002/jmv.25825
https://doi.org/10.3904/kjim.2020.159
https://doi.org/10.3904/kjim.2020.159
https://doi.org/10.3390/su122410367
https://doi.org/10.3390/su122410367
https://doi.org/10.1080/02615479.2020.1823365
https://doi.org/10.1080/02615479.2020.1823365

David Arhin, Ruth Annan-Brew, Jephtar Adu-Mensah, Adelaide Yeboah, Alexander Opoku

Elhadary, T., Elhaty, 1. A., Mohamed, A. A., & Alawna, M. (2020). Evaluation of academic performance of science and
social science students in Turkish Universities during covid-19 crisis. Journal of Critical Reviews, 7(11), 1740-
1751.

Fatani, T. H. (2020). Student satisfaction with videoconferencing teaching quality during the COVID-19 pandemic. BMC
medical education, 20(1), 1-8. https://doi.org/10.1186/s12909-020-02310-2

Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2012). How to design and evaluate research in education (8th ed.). New
York: McGraw-Hill.

Gay, L. R, Mills, G. E., & Airasian, P. (2009). Educational research: Competencies for analysis and applications. Columbus,
OH: Merrill.

Glasow, P. A. (2005). Fundamentals of survey research methodology. McLean, Virginia: Mitre Washington C3 Center.

Gonzalez-Sanguino, C., Ausin, B., Castellanos, M. A., Saiz, J., Lopez-Goémez, A., Ugidos, C., & Muiioz, M. (2020).
Mental health consequences during the initial stage of the 2020 Coronavirus pandemic (COVID-19) in
Spain. Brain, Behavior, and Immunity, 87, 172-176. https://doi.org/10.1016/j.bbi.2020.05.040

Green, K. C. (2010). The campus computing survey. The Campus Computing Project. Retrieved from https://
www.campuscomputing.net/2010-campus-computing-survey

Harsasi, M., & Sutawijaya, A. (2018). Determinants of student satisfaction in the online tutorial: A study of a distance
education institution. Turkish Online Journal of Distance Education, 19(1), 89-99. https://doi.org/10.17718/
tojde.382732

Hashemi, A. (2021). Effects of COVID-19 on the academic performance of Afghan students’ and their satisfaction level of
online teaching, Cogent Arts & Humanities, 8 (1), 1-23. https://doi.org/10.1080/23311983.2021.1933684

Hashemi, A., & Kew, S. N. (2021). The barriers to the use of ICT in English language teaching: A systematic literature
review. Bilgi ve Iletisim Teknolojileri Dergisi, 3(1), 77-88. https://dergipark.org.tr/en/pub/bited

Hashemi, A., Akramy, S.A., Orfan, S.N., & Noori, A.Q., (2021). Afghan EFL students’ perceptions of critical thinking and
problem-solving skills. Language in India, 21 (8), 121-131. Retrieved from http://languageinindia.com/aug2021/
v21i8aug2021.pdf#page=124

Johnson, D. C., Dean, D. R., Smith, A. D., & Johnson, M. K. (2005). Structure, function, and formation of biological iron-
sulfur clusters. Annual Review Biochem., 74, 247-281. https://doi.org/10.1146/annurev.biochem.74.082803.133518

Kirtman, L. (2009). Online versus in-class courses: An examination of differences in learning outcomes. Issues in Teacher
Education, 18(2), 103—116. https:// eric.ed.gov/?id=EJ858508

Lindzon, J. (2020). School closures are starting, and they'll have far-reaching economic effects. Fast Company. Retrieved
from https://www.fastcompany.com/90476445/school-closures-are-starting-and-theyll-have-far-reaching-economic-
effects

Loton, D., Parker, P., Stein, C., & Gauci, S. (2020). Remote learning during COVID-19: Student satisfaction and
performance. EdArXiv,7 (3),1-9. https://doi.org/10.35542/0sf.io/n2ybd

McMabhon, D. E., Peters, G. A., Ivers, L. C., & Freeman, E. E. (2020). Global resource shortages during COVID-19:
Bad news for low-income countries. PLoS Neglected Tropical Diseases, 14(7), €0008412. https://doi.org/10.1371/
journal.pntd.0008412

Mezirow, J. (1997). Transformative learning: theory to practice. New Directions for Adult and Continuing Education (74),
5—12. Retrieved from https://www.ecolas.cu/eng/wp-content/uploads/2015/10/Mezirow-Transformative-Learning.
pdf

Miller, R. L. & Brewer, J. D. (2003). 4-Z of social research. London: SAGE Publication Limited.

Naziya, H., & Khan, N. H. (2020). Online teaching-learning during covid-19 pandemic: students’ perspective. The Online

24


https://doi.org/10.1186/s12909-020-02310-2
https://doi.org/10.1016/j.bbi.2020.05.040
https://www.campuscomputing.net/2010-campus-computing-survey
https://www.campuscomputing.net/2010-campus-computing-survey
https://doi.org/10.17718/tojde.382732
https://doi.org/10.17718/tojde.382732
https://doi.org/10.17718/tojde.382732
https://doi.org/10.1080/23311983.2021.1933684
https://dergipark.org.tr/en/pub/bited
https://eric.ed.gov/?id=EJ858508
https://eric.ed.gov/?id=EJ858508
https://www.fastcompany.com/90476445/school-closures-are-starting-and-theyll-have-far-reaching-economic-impacts
https://www.fastcompany.com/90476445/school-closures-are-starting-and-theyll-have-far-reaching-economic-impacts
https://doi.org/10.35542/osf.io/n2ybd
https://doi.org/10.1371/journal.pntd.0008412
https://doi.org/10.1371/journal.pntd.0008412
http://refhub.elsevier.com/S2405-8440(21)02216-7/sref41
http://refhub.elsevier.com/S2405-8440(21)02216-7/sref41
http://refhub.elsevier.com/S2405-8440(21)02216-7/sref41
http://refhub.elsevier.com/S2405-8440(21)02216-7/sref41

Perceived Effect of COVID-19 on the Academic Performance and Satisfaction Level of Online Teaching of Sandwich Students

Journal of Distance Education and e-Learning, 8(4), 202-213.

Noori, A. Q. (2021). The effect of the COVID-19 pandemic on students’ learning in higher education in Afghanistan.
Heliyon, 7, 1 —9. https://doi.org/10.1016/j.heliyon.2021.e08113

Noori, A.Q., Said, H., Nor, F.M., & Abd Ghani, F. (2020). The relationship between university lecturers' behaviour
and students' motivation. University Journal Education Research, 8 (11C), 15-22. https://doi.org/10.13189/
ujer.2020.082303

Orfan, S.N. (2021). Political participation of Afghan youths on Facebook: A case study of Northeastern Afghanistan.
Cogent Social Studies 7 (1), 1857916. https://doi.org/10.1080/23311886.2020.1857916

Owusu-Fordjour, C., Koomson, C. K., Hanson, D. (2020). The effect of COVID-19 on learning - the perspective
of the Ghanaian student. European Journal of Education Studies, 7 (3), 88-101. http://dx.doi.org/10.5281/
zenodo.3753586

Oyinloye, O. M. (2020). Possible impact of COVID-19 on senior secondary school students’ performance in science
education in Nigeria. Journal of Pedagogical Sociology and Psychology, 2(2), 80-85. https://doi.org/10.33902/%20
JPSP.2020263901

Realyvasquez-Vargas, A., Maldonado-Macias, A. A., Arredondo-Soto, K. C., Baez-Lopez, Y., Carrillo-Gutiérrez, T., &
Hernandez-Escobedo, G. (2020). The impact of environmental factors on academic performance of university
students taking online classes during the COVID-19 Pandemic in Mexico. Sustainability, 12(21), 9194. https://doi.
org/10.3390/su12219194

Reynolds, M. (2020). What is a coronavirus and how close is it to becoming a pandemic? The wired UK.

Roach, V., & Lemasters, L. (2006). Satisfaction with online learning: A comparative descriptive study. Journal
of Interactive Online Learning, 5(3), 317-332. Retrieved from https://citeseerx.ist.psu.edu/
document?repid=rep1&type=pdf&doi=d31517dca56d1e14ff551eab2e3dcb429cb3fdbf

Sharma, A. R., Saha, A., Bhattacharya, M., Sharma, G., Lee, S. S., & Chakraborty, C. (2020). Probable molecular
mechanism of remdesivir for the treatment of COVID-19: need to know more. Archives of Medical research, 51(6),
585-586. https://doi.org/10.1016/j.arcmed.2020.05.001

Surahman, E., & Sulthoni (2020, October). Student satisfaction toward quality of online learning in Indonesian higher
education during the Covid-19 pandemic. In 6¢h International Conference on Education and Technology (ICET)
(pp-120-125). Malang: IEEE. https://doi.org/10.1109/ICET51153.2020.9276630

UNESCO (2020). Global education coalition. Retrieved from https://en.unesco.org/COVID-1919/educationresponse/
globalcoalition.

Upoalkpajor, J. N. & Upoalkpajor, C. B. (2020). The Effect of COVID-19 on Education in Ghana. Asian Journal of
Education and Social Studies, 9 (1), 23 — 33. http://creativecommons.org/licenses/by/4.0

Wolf, S., Seiffer, B., Zeibig, J. M., Welkerling, J., Brokmeier, L., Atrott, B., Ehring, T., & Schuch, F. B. (2021). Is
physical activity associated with less depression and anxiety during the COVID-19 pandemic? A rapid systematic
review. Sports Medicine, 51(8), 1771-1783. https://doi.org/10.1007/s40279-021-01468-z

25


https://doi.org/10.1016/j.heliyon.2021.e08113
http://refhub.elsevier.com/S2405-8440(21)02216-7/sref45
http://refhub.elsevier.com/S2405-8440(21)02216-7/sref45
http://refhub.elsevier.com/S2405-8440(21)02216-7/sref45
http://refhub.elsevier.com/S2405-8440(21)02216-7/sref45
https://doi.org/10.13189/ujer.2020.082303
https://doi.org/10.13189/ujer.2020.082303
https://doi.org/10.1080/23311886.2020.1857916
http://oapub.org/edu/index.php/ejes
https://doi.org/10.33902/ JPSP.2020263901
https://doi.org/10.33902/ JPSP.2020263901
https://doi.org/10.3390/su12219194
https://doi.org/10.3390/su12219194
https://doi.org/10.1016/j.arcmed.2020.05.001
https://doi.org/10.1109/ICET51153.2020.9276630
https://en.unesco.org/COVID-1919/educationresponse/globalcoalition
https://en.unesco.org/COVID-1919/educationresponse/globalcoalition
https://en.unesco.org/COVID-1919/educationresponse/globalcoalition
http://creativecommons.org/licenses/by/4.0
https://doi.org/10.1007/s40279-021-01468-z

