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ABSTRACT

Since March 2019, UAE university has responded to challenges raised by
the pandemic by transforming normal instruction platforms and
assessments to online. The pandemic itself and online learning have
affected students’ skill level, job outlook and perception of the future.
Engineering education, in particular, involves laboratory experience, field
internships, industrial visits in addition to classroom learning. This study
undertakes to analyze electrical engineering students’ concerns raised by
challenges due to pandemics. The study develops a hypothesis and
validates it using data collected from electrical engineering students (of
years 2, 3 and 4) registered in the spring term of computer courses of
electrical engineering. The data thus, collected is analyzed and suggests
that electrical engineering students’ happiness levels are low, the job
outlook is weak, and skill development concerns are high due to virtual
laboratory experience and absence of physical industrial visits/internships.
Some recommendations are developed and presented.
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I. INTRODUCTION

The COVID-19 pandemic spread very quickly in the
Middle East from February 2020. It was a normal face-to-
face learning mode until the UAE government reported some
active cases of COVID-19 in early March 2020. To control
the spread of COVID-19, the Ministry of Education (MoE)
took quick action and closed educational institutions for two
weeks. Instructions from federal governments restricted the
movements of students and thus schools and universities
continued to shut down from normal operations. With the
new academic year 2020-2021, most of the students went
online. The universities started using digital platforms like
Zoom, Blackboard, Teams amongst others to support
learning.

Over a year, a ravaging impact of the pandemic has been
seen in the UAE and across the globe, and its impact on
education has been intensive as the sudden change in learning
mode to online did not come without its effects. The
immediate challenges faced to learning were uneven access
and affordability as online learning was individualized and
interactive. However, the UAE government managed this
quickly as several initiatives were launched in the direction
of affordable, accessible, and available ICT infrastructure
with support to digital services for online learning. The
challenges this pandemic brought to parents, students,
schools, and universities are numerous. Early research
indicated that students are unequally affected, and so are the
educational institutions. The restricted international travel,

DOI: http://dx.doi.org/10.24018/ejedu.2021.2.5.167

social isolation, worries about COVID-19, feeling of being

at risk of financial losses have added another dimension to

physical and mental health.

More research needs to be done to find information about
COVID-19 induced challenges that have affected students,
teachers, parents as well as institutional administrators so
that evidence-based support programs may be developed to
help facilitate affected groups. Tools of research that span all
affected groups need to be applied to extract useful and
potential data of concern. In literature, two popular ways to
find related information about these challenges are: (i)
surveys based on a questionnaire, and (ii) supplementary
interviews. These tools need to be applied to people based on
demography:

« for the effectiveness of the learning environment seen by
students;

» how parents view it on part of learning satisfaction;

« for determining challenging issues faced by administrators
in providing a learning environment and relevant
assessment concerns;

» for the viability of learning framework on part of
instructors;

* address other issues such as social isolation and lack of
physical connectivity with peers and instructors.

This research report is divided into sections. In the next
section, the literature review is presented that highlights how
this pandemic has affected different groups of people in UAE
institutions, especially engineering education. After that, the
methodology is discussed where we intend to identify
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various tools, their description, and the way of using them to
find related information from various targeted groups. The
objective is to build ways of collecting data and analyze them
to enable expanded services to affected groups. After
methodology, data collection and analysis are discussed to
extract findings from data, followed by conclusions and
recommendations.

Il. LITERATURE REVIEW

Since the outbreak of the COVID-19 pandemic, a lot of
research has been reported in literature worldwide in general,
and the GCC region in particular. This research is mostly
collaborative and reports new findings using different
aspects of the pandemic. Below, some research works with a
focus on engineering education are reported.

The research conducted in [1] reported on the readiness of
the UAE in transition to online learning and the preparedness
of its institutions in adapting to a new platform to continue
learning during this pandemic. The related platforms for
online education are discussed along with procedures for
their effectiveness, monitoring and regulatory procedures for
uninterrupted delivery of educational content through these
platforms. The authors claim that these platforms have
resulted in a full-fledged effective learning method, and most
cases a supplement to traditional teaching. This view requires
further research based on all aspects of learning and social
challenges. In another study [2], the author aims to
understand preferences of online learning due to pandemics
and lockdowns since the shift to online learning has
generated a large educational experiment. This study was
carried out on University of Dubai students. The study shows
that 55% of the surveyed students liked online learning,
while 49% of students favored blended (online and in-class)
learning and placed guidelines for the ministry to continue
blended learning. This study also revealed the psychological
impact on the learning of students.

In work [3], the authors investigate student and faculty
satisfaction with institutional readiness and challenges
during online learning. Based on this study, the authors note

that (i) these challenges include digital divide,
communication and interaction between students and
instructors, financial issues, and plagiarism (ii) the

satisfaction is equal on parts of male or female (iii) faculty
appeared more satisfied than students (iv) participants from
a college of communication and media seemed more satisfied
than other colleges. In another work [4], the authors
investigated the impact of demographic characteristics on the
academic performance of students. The sample data of
grades and grade point averages (GPA) was collected from
Al Ain University in Al Ain, the United Arab Emirates and
academic performance during pre-COVID and post-COVID
learning environments were measured. Statistical analyses
such as the Mann-Whitney test, Spearman’s rho test, and a
regression test were used. The results showed that students
performed better during online learning, and it was also
found that the number of weaker students dropped sharply by
more than 11% during online learning. The demographic
characteristics played a significant role in students’
performance and predicted at least a 7.4% variation in
traditional and online learning. Using students’ attributes,
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experiences, and family backgrounds, the study found that
online learning should continue side by side with traditional
learning.

The authors in [5] addressed questions that include: (i)
challenges affecting institutions’ abrupt shift to online
engineering education during pandemic; (ii) suggest
recommendations to address these challenges. The findings
identified logistical, technical, and learning/teaching issues
and corresponding strategies and intervention mechanisms
were suggested. An example related to teaching challenges
was a correlation analysis done during this study that
showed: (i) instructor’s perception of cheating was increased
during semi-online asynchronous exams; (ii) instructor’s
perception of cheating was decreased during fully online or
open-book exams. In [6], Vielma and Brey carried out a
qualitative survey from several students who participated in
asynchronous classes of engineering departments intending
to assess the effectiveness of online education during this
pandemic. The results show that the students need
synchronous instructional content along with asynchronous
content to enhance the social element in learning. The study
[6] also highlighted the loss of hands-on experience that
required physical space with equipment specific tools
designed to give experience. The authors [7] aimed to
examine the impact on engineering training during the initial
phase of the global pandemic. The study carried out a survey-
based approach on students from universities of three
different countries resulting in three themes: transition,
examinations, and perception of the future. The survey
targeted questions that addressed software problems used
during online lectures, effect on training/internship during
the pandemic, issues related to exams, problems related to
finishing projects or degree credits, and effect on career
plans. In another research [8], the authors present the learning
outcomes of student experiences, their feedback, and
reflections from instructors due to adaptations and adopted
measures for engineering courses during the pandemic. The
students’ adaptability to the challenges imposed by distance
learning has surfaced as the main feature: well-performing
students during face-to-face performed well during the
distance-learning phase, whereas low-performing students
were more affected. The dropout rate in fundamental subjects
(22%) was higher than in technological courses (10%). To
help in assessing the COVID-19 impact on the engineering
education community, the American Society for Engineering
Education (ASEE) conducted a survey [9] of more than 200
ASEE members. The open-ended responses addressed the
initial response to the pandemic, how it progressed through
the semester, and what was the outlook for the next term.
Another survey as a questionnaire that sought Yes,
Maybe/Considering, or No answer was also conducted after
ASEE’s Annual Conference. The resulting report highlighted
themes that included institutional operations, financial and
instructional impact, personal productivity and well-being,
immediate impact on the workforce, etc. For analysis on
engineering education in Gulf Cooperation Council (GCC)
region and specialization specific  program/course
assessments, the reader is referred to [10], [11].

The psychological impact on learning has also been
studied during a pandemic [12]. This study aimed to examine
the effect of fear of infection, lockdown, and online classes
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on learning, and assess psychological distress. The methods
adopted by authors include a cross-sectional study done on
participants (on a demographic scale) in the University of
Sharjah using a web-based survey. The study conducted on
433 students (64.2% male, 35.8% female) showed that 15.9%
of students were anxious, 51% were with psychological
distress and that students with existing mental illness or with
older age showed more distress. This study suggested online
workshops for online counselling, scheduled activity, and
insight guidance. The study [13] aims to understand how the
COVID-19 pandemic is affecting mental health and how it
differs in different student groups. The specific questions that
were addressed include baseline stress levels and related
variations per demographic group, and the effect of the
pandemic on quality of life like financial security, sleep
habits and related variations per demographic group. The
findings of this study suggest that mental wellness needs to
be understood demographically and that COVID-19 has
impacted some underrepresented groups disproportionally.

The research done in [14] investigated the move from
face-to-face to blended learning by adding an online group to
show the synergy between online and blended approaches in
terms of student interaction, satisfaction, dropout rate, and
grades. The research showed that adding online resources has
a positive effect on learning outcomes. In another research
[15], the authors investigate the use of Augmented Reality
(AR) technology for training future engineers in the field of
energy. This study analyzes the paradigm shift for its
usefulness in teaching, for example in power engineering
education to support online teaching during the pandemic. In
similar research conducted during the pandemic [16], several
engineering courses were redesigned for a distance learning
environment under some constraints, like core lab courses.
Some of the courses developed (for the core part of the
curriculum) have gone through a phase-wise approach with
significant resource investment from the universities.

Based on the literature review, it is clear that the UAE
student community has been affected by factors like fear of
infection, social isolation, uncertainty, psychological effects,
social divide, switching to online learning, demographics,
careers, etc. Only a few research works have examined the
global pandemic on its impact on engineering student’s
mental health. Most of these studies have been conducted
with few parameters in mind and excluded computer skills in
engineering education. Therefore, there seems to be a need
to conduct another study that uses all of these parameters and
includes cross-sectional participants for building evidence-
based recommendations.

I1l. METHODOLOGY

Research problem: After the literature review, one point
was clear that the whole picture in terms of impact on
engineering students is not addressed by many research
works we could find. Each of the research works focused on
one or two issues affecting the students’ academic
performance. Thus, each research work itself alone does not
help effectively in the formulation of policies to be set by
concerned units in the university to offset challenges posed
by the pandemic. This research study aims to investigate
most of the parameters/variables for analysis and extract
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links amongst them to find the net impact on the academic
performance of UAE university engineering students.

A. Research Questions

Based on the discussion above and literature review
conducted in this study, the following research questions are
proposed, and a hypothesis developed:

Questions:

1. Is there a gender-based difference in engineering
students’ academic performance through online
learning during a pandemic?

2. How do students perceive the challenges during online
class and laboratory environments with institutional
readiness?

3. What is the level of happiness of UAE university
(electrical) engineering students during a pandemic?

Hypotheses:

1. Gender is related to academic performance.

2. Perceived challenges of online learning are positively
related to satisfaction with institutional readiness for
the online learning environment.

3. Gender moderates the relationship between perceived
challenges of online learning and satisfaction with
institutional readiness for online learning.

4. Happiness is related to academic performance.

B. Study Population and Study Sample

As stated in the research problem, the primary objective of
this study was to investigate the impact of COVID-19 on the
academic performance of UAE university engineering
students. The targeted population included engineering
participants from perspectives of demography (gender, age,
race, and education level). Based on demographic data, the
participant represents a stratified random sample, where the
population is divided into layers, and then a random sample
is selected from each layer or group. As an example of one
group or layer, the participant is a representative sample from
different regions like UAE national, Arab World, Non-Arab
Expat with residence visa, international student with a
student visa. The responses received against questions can be
used as indicators of academic performance in online
learning and relative happiness. There can be three ways to
collect this data. Either data about this population can be
received through the UAE University Registrar office, or
through an open web-based questionnaire or invitations can
be sent to this demographic population through email.

C. Study Instrument

The data to be collected was decided to be through a
questionnaire that addresses research questions stated before.
Based on research questions, a questionnaire was developed
that represented the objectives of this study. It is shown in
Table 1. This questionnaire was developed on an open
platform like “SurveyMonkey” and was placed online after
ethics verification. Responses to survey questions related to
the happiness part of the research were decided using the
five-point Likert scale as “very satisfied, satisfied, neutral,
dissatisfied and very dissatisfied” or “not affected, little
affected, neutral, affected, very affected”. The challenge
questions related to online learning can also be measured as
“strongly agreed, agree, neutral, disagree and strongly
disagree”. These Likert scales were chosen because they are

Vol 2| Issue 5 | September 2021



European Journal of Education and Pedagogy
www.ej-edu.org

the most reliable methods to measure satisfaction, attitudes,
perceptions, experiences, and behaviors. The lowest score is
1 and the highest score is 5. The highest score reflects less
satisfaction of the students. The total score of the happiness
of the participant can be calculated by adding the total scores
for questions and dividing it by several questions. This can
be interpreted as the score 1-2 means happy, 2-3 means
moderately happy, 3-4 indicates somewhat unhappy, 4-5
refers to rather unhappy or very unhappy. The participants of
this study consisted of undergraduate students taking
computer courses in electrical engineering. The invitations to
participants highlighted that participation in this survey was
voluntary and that all the information collected would be
kept confidential. The online survey was designed to provide
an automatic thank you message to any student, who
completed the survey.

TABLE |: QUESTIONNAIRE USED IN THE SURVEY
Questions Measuring scale

1 Which year of the 239 4t
University are you currently
in?
2 What is your gender? Male; Female
3 UAE National; Arab Expat; Non-

Where are you from? Arab Expat with residence visa;

International student

4  How has online learning Not affected; Little affected;
during pandemics affected  Neutral; Affected; Very affected
your study habits?

5 Has your ability to Not affected; Little affected;
concentrate been affected  Neutral; Affected; Very affected
during online learning?

6  Hasonline learning affected Not affected; Little affected,;
your ability to establish  Neutral; Affected; Very affected
rapport with your colleagues
and instructors?

7 How has the virtual lab Not affected; Little affected,;
environment affected your  Neutral; Affected; Very affected
computer skills for the
degree?

8 How has attending virtual Not affected; Little affected;
classes affected how you Neutral; Affected; Very affected

perceive  the  program
objectives?

9 How has the \virtual Not affected; Little affected;
environment during the Neutral; Affected; Very affected

pandemic affected your
career outlook?

10 How has your motivation Not affected; Little affected;
for your studies been Neutral; Affected; Very affected
affected by the pandemic?

IVV. DATA COLLECTION AND ANALYSIS

The invitation to participate in the study was sent as a web
link to selected students chosen randomly from each
demographic group. The participants were required to
indicate their agreement/satisfaction or
disagreement/dissatisfaction against each question by
choosing a number for each corresponding scale. To ensure
the validity of this study, this study was thought of at least
20-30 participants of spring term computer courses (hamely
programming ELEC230, microprocessors ELEC451;
computer organization ELEC462) of electrical engineering
to complete this survey and then analyze its results before
placing the questionnaire to a larger section of participants.
Finally, this survey was sent to 90 selected students of both
courses, who were registered in the courses. Of these 90
participants, 79 responded and completed the survey. As this
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response data is quantitative, hence Statistical Package for
the Social Sciences (SPSS) was picked for analysis as it is an
interactive tool. The collected data represents 55.8% from
year 4, 25.63% from year 3, and the remaining 18.57% from
year 2. Of these total 79 participants, 45.28% were male, and
the remaining 54.72% were females; and geographically
distributed as 70.77% UAE nationals, 14.14% Arab ex-pats,
and 15.09% non-Arab ex-pats. The responses to questions
from 1-3 were used to create demographical representations
of data. The responses to questions (from 4-10) were used to
correspond to the impact on happiness and challenges to
academic performance. These are illustrated in Fig. 1.

The happiness score can also be measured by
accumulating these responses against research questions and
divided by the number of questions. The data analysis against
each research question is shown in tabular format in Table 2.
The resulting data shows that females were more affected
than males (refer to research question 1); the challenges
posed by the pandemic have affected students’ study habits,
concentration, motivation and rapport with instructors and
colleagues (refer to research question 2); and that student’s
mental health and social life has been affected during
pandemic (refer research question 3). As per discussion in
the previous section, the (lowest to highest) individual scores
were also added up for all seven questions and divided by
seven gave us the same percentage score.

TABLE II: RESEARCH QUESTIONS AND ANALYSIS

Research Question Questions 4-10

1  Isthere agender-based Affected/Very affected: Q4 (25 males
difference in students’ and 32 females); Q5 (22 males, 33
academic performance females); Q6 (21 males, 30 females); Q7
using online learning (22 males, 25 females); Q8 (23 males, 24
during a pandemic? females); Q9 (23 males, 24 females);

Q10 (29 males, 34 females)

Comment: Females are more affected

than males.

Affected/Very affected: Q4 (72.41%);

Q5 (69.67%); Q6 (65.51%); Q7 (60%);

Q8 (58.62%)

Comment: Students find

learning affecting their studies.

2 How do students
perceive the challenges
during online class and
laboratory
environments with
institutional readiness?

3 What is the level of

online

Affected/Very affected: Q9 (58.62%);

happiness of UAE Q10 (79.31%)

students during the Comment: Students in computer

pandemic? classes are not happy during the
pandemic.

V. CONCLUSIONS AND RECOMMENDATIONS

The sudden appearance of COVID-19 caught all of us by
surprise. Though UAE government in general, and UAE
University in particular put all resources together and
brought all of us to online learning to reduce the impact of
the pandemic. Soon, the pandemic brought levels of
satisfaction, happiness, and feelings down. The objectives in
this study were set to answer few research questions that
were developed during the study of current literature that
addressed the impact of COVID-19 on student’s academic
performance from many aspects. The gender, demography
and study year of the student were chosen in selecting the
population of participants to answer a questionnaire-based
survey that sought participant response based on gender,
challenges posed by pandemic and linking happiness to
academic performance. Total 79 participants out of 90
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responded to this request. Data collected were analyzed using
SPSS software, which showed results as expected, as stated
in the hypothesis stated in this study. To strengthen the
findings of this study and make them more reliable, a larger
number of UAE university engineering students or more
preferably can be selected to accumulate data for analysis.
This data collection will direct us to come up with a solid and
fruitful recommendation for concerned persons in UAE
University in particular in curbing the impact of COVID-19
on engineering student’s academic performance.

Based on data collected in this study, the electrical
engineering students seem to be unhappy and very concerned
about their future outlook in terms of job availability, lack of
computer-related skills needed for job placement, etc. Since
this pandemic has affected the economics of each country,
the related engineering industries have already started
moving to industry 4.0 technologies to cut their costs. This,
in contrast, has further complicated the positive learning to

not affected

very affected little affected
very affected

neutral

affected affected

Question 4

net affected

little affected

Question 7

very affected

Question 5

Question 8
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create engineers (from a virtual lab environment) fit for
industry 4.0 companies.

To uplift students’ academic performance during the
pandemic, the engineering instructors are required to abreast
themselves of students’ needs and concerns associated with
academic emations to satisfy positive learning experiences in
engineering education. One way could be to create virtual
groups from amongst students in parallel to online classes to
get students involved in learning. More research needs to be
conducted in this direction.

Regarding engineering accreditation, more effort is
required to be exercised to ensure that online instruction of
engineering courses satisfies Accreditation Board for
Engineering and Technology (ABET) requirements. In other
words, the online assessment process still raises functional,
technical, and ontological concerns that need to be addressed.

not affected

little affected

neutral

Question 6

not affected

very affected

Question 9

Question 10
Fig.1. Survey results are shown as a pie chart.
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