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Abstract: In the context of the COVID-19 pandemic, we aim to identify and understand the obstacles
and barriers in applying electronic exams successfully in the process of distance education. We
followed an exploratory descriptive approach through a questionnaire (one general, open question)
with a sample of university teachers and students in four of the largest universities Palestinian
in Gaza. A total of 152 were returned from 300 distributed questionnaires. The results indicate
that the university teachers and students faced 13 obstacles, of which 9 were shown to be shared
between teachers and students, with a significant agreement in the regression analysis. Several
of the obstacles perceived by respondents are in line with the literature and can be addressed by
improved examination design, training, and preparation, or use of suitable software. Other obstacles
related to infrastructure issues, leading to frequent power outages and unreliable internet access.
Difficult living conditions in students” homes and disparities in access to suitable devices or the
internet make social equity in connection with high-stakes examinations a major concern. Some
recommendations and suggestions are listed at the end of this study, considering local conditions in
the Gaza governorates.

Keywords: electronic exams; emergency remote teaching in higher education; university teachers
and students; obstacle comparisons; COVID-19 pandemic; ICT infrastructure; educational equity;
digital equity; low-and middle-income countries

1. Introduction

This study investigates and identifies the obstacles and barriers to the use of electronic
exams in the distance education system in Gaza during the COVID-19 pandemic and
compares the obstacles identified by university teachers and students. Today, education
systems and particularly higher education institutions face multiple challenges imposed on
them by factors such as funding constraints, massification, successive scientific and techno-
logical developments, and rapid societal changes. We are also witnessing the emergence
of new vulnerabilities and disruptions, with consequences for educational systems. After
the World Health Organization declared that COVID-19 was a pandemic [1], governments
worldwide were forced to close educational institutions. As of April 2020, approximately
1.5 billion learners were affected [2]. Thus, in many countries, educators were abruptly
forced to switch to online teaching, through electronic learning and assessment systems.
This sudden shift to a distance education system in an emergency has caused shock and
tension among students and faculty members, both personally and professionally, as this
process requires additional efforts and has revealed unexpected obstacles [3,4].

Gewin [5] notes that preparing online teaching can take three times longer than face-
to-face teaching, and this extra workload has been a contributing factor to burnout among
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academics during the pandemic. However, the current crisis [6] also offers an opportunity
to explore options to overcome some of the obstacles and barriers to the use of electronic
exams and other challenges in the learning and assessment system. In the Arab world,
the Palestinian Al-Quds Open University was the first to establish a distance learning
university, see Abdelhai [7], but many other Arab universities are currently attempting
to revitalize the distance education system to continue to provide educational activities
for students.

An electronic examination can be conducted in a wide range of forms, just as it is
inserted into varying educational contexts. Earlier research in the field of information and
communication technologies (ICTs) has documented their adaptation and impact in higher
education over the last decades and speculated on future trends [8-11]. However, remote
teaching and learning do not have to be ICT-mediated, while on-campus education can
use a variety of ICTs. Much of the literature concerns the intersection of these areas, and
electronic assessment is therefore also often understood as an element of ICT-mediated
remote teaching and learning. Terms such as ‘remote’ or ‘distance’ education are often used
interchangeably with the terms ‘online’, ‘digital’, ‘electronic” or ‘ICT-mediated’ teaching
and learning, but while it is true that digital technologies play an increasing role, remote
education also uses other approaches. Inversely, before the pandemic, ICTs were frequently
used in various blended learning approaches as a complement to face-to-face modes, while
higher education during the pandemic has been forced to resort to emergency teaching [12]
and rely almost exclusively on these technologies. In designing programs, it is nevertheless
important to make the distinction, since in certain contexts and for certain types of exams
possible automation of correcting and documenting exam results can be seen as a major
advantage, and thus motivate electronic assessment for courses that are otherwise given
on-campus. In other cases, ICT-mediated remote teaching and learning may be considered
advantageous for various reasons (such as reducing the cost of commuting to campus
or offering greater flexibility to working students), but the characteristics of the type of
assessment may be difficult or expensive to transpose to an electronic format.

ICTs have proved crucial to maintaining educational programs during the ongoing cri-
sis [13]. Nevertheless, it is clear that many students and teachers need additional training in
online teaching and learning to conduct it effectively (see Gongalves and Capucha [14]), as
well as with respect to digitally mediated assessment. Reliability and sufficient availability
of technological infrastructures, such as learning tools and digital learning resources in
the form of online courses, e-books, and e-notes, are of utmost importance [15]. Access to
adequate internet is crucial [16-20]. A study of emergency online education in India, for
instance, suggested that unreliable internet connectivity was the major source of student
anxiety [16]. Under optimal conditions, adequate connectivity notably enables immediate
student feedback [21], so that online teaching and digitally mediated assessment can be-
come a viable alternative or complement to face-to-face interaction or paper exams [22],
particularly for formative assessment.

Digital equity is a major barrier to access to higher education globally. Roughly four
billion people worldwide have no access to the internet [23], while one billion live in areas
that are not covered by mobile broadband networks [24]. Even where ICT services are
available, the high cost of connectivity relative to income presents a problem of affordabil-
ity [25]. Approximately half of all learners worldwide do not have access to a computer,
and 40% do not have internet access at home [2]. Although mobile learning [26,27], in
particular, could offer low-income countries a cheaper option for providing higher educa-
tion, financial constraints in these countries are coupled with poor infrastructure, while
individual learners may not be able to afford mobile devices compatible with university
education delivery systems. For inclusive education systems, the situation of students with
a disability also needs to be considered [24], while using digital delivery of education also
has implications for gender equity [28]. Issues noted in a study by Khlaif and Salha [29] of
emergency remote teaching during the pandemic in Palestine, Libya, and Afghanistan thus
included internet access, as well as the availability of devices (phones or computers), but
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also the fact that several members of the same household might be sharing the same device.
The learning environment at home was often not suitable. Respondents also mentioned
the violation of privacy, connected to sharing account information, and to using webcams
in students” homes.

Designing adequate educational evaluation is a key element of ICT-mediated distance
education, both with respect to the credibility and recognition of qualifications that are
awarded, and to offer feedback to students, teachers, and institutions on the learning
processes [30,31]. Educational evaluation is conducted using many methods and tools
and is frequently designed to indicate the individual differences and levels of students’
abilities [32]. The concept of educational evaluation in its simplest sense is to collect and
analyze data aimed at determining the degree of achievement of goals to make decisions
and address deficiencies. This can be done in several ways, including remote evaluation
(e-assessment) [33,34]. Many studies suggest that electronic exams allow teachers to
accurately measure the educational content over time [35], while Ranne [36] argues that
these exams can contribute to increasing the motivation of the learner through tests of
appropriate items, in which the low-achieving students tend to prefer the structural test
over electronic exams [36]. The use of advanced devices makes the electronic link process
easy and fast, with adequate protection programs to avoid leakage of questions [32].

1.1. Objectives

The present study is based on data from a larger study conducted in April, May,
September, and October 2020 with university teachers and students in Algeria, Egypt, Iraq,
and Palestine [37,38]. Considering that conditions for implementing emergency distance
teaching and examination vary greatly across contexts, the present study aims to inves-
tigate teacher and student experiences of electronic examination for the specific context
of the Gaza governorate. The area is subject to several major infrastructure constraints,
notably concerning power outages and internet connectivity, which impact opportunities
for future development.

The present study examines and compares the obstacles to the use of electronic exams
from the specific perspectives of university teachers and students amidst the COVID-19
pandemic in the Palestinian universities in the governorates of Gaza. An intended outcome
is to help address these obstacles, contribute to the success of electronic exams, and, thus,
to the success of the local distance education system. Therefore, the main objectives of this
study are to:

1.  Identify the obstacles faced by university teachers and students at the Palestinian
universities in the governorates of Gaza in the use of electronic examinations during
the COVID-19 pandemic.

2. Clarify agreement and differences in teacher and student perceptions of the identified
obstacles.

3.  Establish the significance of the obstacles in the local context.

4.  Consider possible approaches to addressing these obstacles, suited to the local context.

1.2. Major Questions of This Study

This study was conducted during the global COVID-19 pandemic, which has become
a barrier to education systems around the world, including for universities in the Pales-
tinian governorates. To limit physical contact and the spread of the virus, the Palestinian
universities have introduced a system of remote emergency teaching, and electronic exams
were used as an alternative to traditional proctored on-campus written exams until the end
of the academic year. The main questions in this study are as follows:

1.  How were remote unproctored electronic written exams during the COVID-19 pan-
demic perceived by teachers and students at Gaza universities?

2. Are there any differences in the obstacles identified by teachers and students at Gaza
universities concerning the electronic exams during the COVID-19 pandemic?
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2. Electronic Exams Theoretical Framework
2.1. The Concept of Electronic Exams

Electronic exams are a product of information and communication technology (ICT)
intended to solve barriers faced in conducting physical examinations. They use electronic
means (e.g., a computer or other digital devices), to approximate the conduct of a physical
exam, but offer other options than physical examination to restrict the time and space
available [39]. They can be applied in a common classroom with fixed computers or with
students” own devices to solve online exams and assignments.

Exams may include several elements, including the demonstration of practical or
professional skills. In professional contexts, in particular, problems may not be well defined,
and multiple approaches to solutions may be possible. Exams can be distinguished along
several independent dimensions, including paper versus electronic exams (medium), and
on-campus versus remote exams (location). With respect to the risk for fraud (see Section
2.3 below), a further distinction is proctored versus unproctored exams (proctoring). The
latter may or may not be monitored automatically through various systems, including
webcams. For this study, we will mainly be comparing on-campus proctored paper exams
(that students and teachers of the study were used to before the pandemic), with the remote
unproctored electronic exams that were used in Gaza during the pandemic.

As for the wider field of remote and ICT-mediated teaching and learning in higher
education, the terminology used in the literature is not consistent. We will here use the
term “electronic assessment” to cover both formative and summative assessment, while
the terms “electronic exams” and “electronic examination” will be used for summative
assessment that counts towards students’ qualifications. According to Al-Khayyat [40],
electronic exams are an objective and computerized system that may contain different
models given to students in which randomization is used when selecting the questions
for each exam. The aim is mostly to identify individual differences between students.
However, as for other types of assessment [41,42], electronic exams can also be applied to
measure performance differences between educational institutions, as well as to research
the academic achievement of specific demographics or geographical areas. To the extent
that ICTs are used as a proxy indicator for different types of development in Agenda 2030,
it is conceivable that the use of electronic exams may also serve the purpose of signaling
progress with respect to SDG targets.

Assessments are a particularly critical element of higher education since they are used
to guarantee the quality of knowledge and competences of degrees and certificates. For stu-
dents, assessments are the gateway to obtaining these certificates, and therefore determine
their future employment opportunities. Both to ensure quality in higher education and for
educational equity, careful consideration of forms, content, and modalities of assessment
is therefore essential, since any other gains made through the development of teaching,
learning, or program design will be lost if the assessment is not adequate.

2.2. Electronic Exams—Characteristics and Advantages

There are several differences between proctored classroom paper exams given on-
campus and electronic exams that are given remotely. Classroom exams require a specific
timetable and location, and classrooms and supervisors must be reserved well in advance,
for each time the exam is completed [43]. With electronic exams, the teachers and students
can access the exam from a wider range of locations [43] and schedules, therefore, becoming
less dependent on the space available at the educational institution. Electronic exams also
potentially reduce the time and cost spent by students commuting to the location of the
exam, which can be a significant factor to reduce stress if distances are great or transport is
not reliable. If students do not have to travel to a specific location, students from remote
areas can participate more easily [19,44,45], and this consideration can also be significant
in contexts of armed conflicts, unpredictable checkpoints, high insecurity, or as a result of
natural disasters. However, under extreme conditions ICT infrastructure may be affected,
and online communication can also be restricted for political reasons.
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Additional potential advantages with electronic exams—regardless of whether they
are given remotely or on-campus—are reductions in printing and paper costs [44]. Ben-
nett [46] mentions similar advantages, such as ease of reviewing the test items (saving time),
saving the cost of printing, reducing time to read and review, and showing exam results
without the cost of printing. Nevertheless, many arguments concerning the reduction in
time for correcting exams and for administrating results suppose fully automated systems,
with question banks and keys of acceptable answers (i.e., some type of multiple-choice
where answers are limited) [47].

According to Knowly [44] for standardized exams with automated correction, we can
save time because the distribution of the exam does not take time; only requiring contacting
other teachers and students online and then students get their exams from question bank
and receive their results instantly. Ismail et al. also point to time potentially saved in the
administration of exam results [47].

Ryan [48] summarizes six characteristics of electronic exams compared to paper exams:
interactivity, flexibility, time-saving, instant feedback, reduced resource use, and record-
keeping. Online exam software can include a variety of features such as automation of
scheduling, customization of test-taking options, proctoring, multi-language support or
transcripts generation [49].

2.3. Electronic Exams—Disadvantages

Electronic exams require skills and experience in information technology by the
student and university teachers, which requires adequate training. An unproctored remote
online exam system is more susceptible to fraud, so university teachers have to keep in
mind that students are allowed to take the exam on their own devices in their own time
with nobody to check on them [44]. Numerous studies highlight the problem of academic
fraud [50-53], which can lead to reduced trust in the fairness of e-examination [54]. Various
technical solutions have been proposed to these issues, such as secure communication
systems based on cryptography, biometric authentication, and face recognition [54-56].
Luck et al. [51] instead stress a social and educational approach to supporting academic
integrity and combating fraud. Other strategies include giving exams that require students
to give arguments or show the process for arriving at solutions. The age and maturity
of students can further play a role in supporting integrity [57]. For proctored electronic
exams taken on-campus, there is no clear indication that fraud may be easier than for on-
campus paper exams, although there may be added threats if students can bring their own
devices [58]. Proctored electronic exams taken on-campus additionally allow increased
technology-enabled countermeasures against cheating [59,60].

Bennett [46] states that one of the most important disadvantages of electronic exams is that
preparing them takes a long time, as they require skills and training for the preparation and
implementation processes. He adds that measuring higher skills is one of the difficulties faced
in electronic assessment. According to Guardia et al. [30], electronic assessment is predomi-
nantly carried out with traditional forced-choice measures, reducing students’ opportunities
for learning and developing higher-order skills. If the electronic assessment is used to replace
paper exams that only consider if answers are right or wrong, automated correction can speed
up a process that is already mechanical. However, if perceived advantages of automated
correction force teachers to design questions with simple answers, it will reduce the educa-
tional potential of teacher feedback. Iglesias Pradas et al. [61] note that measures of student
performance may be influenced by the form of assessments used in the emergency remote
situation. In their study, continuous assessment assignments had been delayed, simplified,
or removed. The typical final exam in their programs would normally include problems
presented as cases, where students are required to apply theoretical concepts as a sequential
process. Both descriptions of the process and final result are included in the assessment. By
contrast, during the pandemic, some courses instead used multiple-choice questions, which
tend to measure knowledge rather than skills. Comparison of student achievement with
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emergency remote electronic examination with results relating to paper exams pre-pandemic
is therefore problematic.

While electronic assessment and exams can reduce certain costs for HEIs, they entail
considerable investments in electric and internet infrastructure. Further costs are connected
to electricity for servers, as well as paying for licenses, acquiring, maintaining, and updating
devices and software. The generalization of digital technologies has negative sustainability
impacts, (see Kuntsman and Rattle [62]) while the complex interconnected systems that
support digital communication and storing of information required for digitally mediated
examination generate multiple vulnerabilities, including issues of cybersecurity and in-
tegrity of personal data. Specifically for high-stakes examinations, any technical glitches
have potentially serious consequences for students and are a factor of stress. Finally, it
should be noted that practical skills are difficult or impossible to replicate in ICT-mediated
modes, although for certain subject areas simulation or virtual reality approaches have
been attempted.

This study does not include discussions of challenges concerning the electronic assess-
ment of practical skills, or the impact on learning outcomes and assessment of reduced
opportunities for lab work, in-service training periods, etc.

2.4. Earlier Research on Electronic Examination and Emergency Remote Teaching

A large number of studies have been published in 2020 and 2021 on the general topic of
online distance education. However, not all of these concern the situation of emergency remote
teaching (ERT) connected to the COVID-19 pandemic. A relatively small proportion focus on
remote electronic examination, and barriers typical for resource-constrained contexts.

To obtain an indication of the focus and distribution of research conducted during
the pandemic, a Scopus search (title-abstract-keywords) for articles in English published
(or under publication) in 2020 and 2021 was conducted on 26 May 2021 using the search
terms “distance education’, ‘distance learning’, remote education’, ‘remote learning’, online
course’, ‘online program’, ‘e-learning’, ‘higher education’, “‘university’, universities’, and
yielded 2157 publications. 232 publications were eliminated through keywords that related
to medical or public health aspects of the COVID-19 pandemic (e.g., ‘clinical study’, ‘viral
pneunomia’), while publications with keywords such as ‘COVID-19’ or ‘pandemic’ were
retained since these keywords are often used to signal the reason for emergency remote
teaching. 1925 results remained. Of 1925 publications, 328 were from the US, followed
by China (137), Spain (117), the UK (105), and Saudi Arabia (99). Five countries thus
accounted for 41% of publications. Only a total of 12 publications were from low-income
countries (as defined by the World Bank), Yemen (4), Uganda (3), Afghanistan (2), Sudan
(2), Malawi (1) (0.6% of total publications. The West Bank and Gaza are according to the
World Bank classification categorized as lower middle income, and five publications were
found (included in Table 1 below). Of the total of 1925 publications examined closer, none
had keywords referring to digital or educational equity, income, or infrastructure issues.
No keywords referred to disability and only 14 referred to gender.

A search was made in the 1925 publications using the search terms “electronic assess-
ment” and “online exams”, yielding 16 and 30 items respectively. Abstracts were scanned,
and where necessary articles read in full text. Items from the search on publications concern-
ing the West Bank and Gaza were added, duplicates were removed, while items concerning
general experiences of online education prior to the pandemic, learning outcomes, or the
development of online tools generally were excluded. Topics focused on the remaining 36
items are summarized in Table 1 below. A total of 20 items dealt with emergency remote
education, 12 focused electronic examination forms, tools, or experiences, but only 4 related
to the intersection between ERT and remote electronic examination. Most of the studies on
exams concerned academic fraud, and only one [63] concerned an automated tool to offer
feedback to students. Other topics found in this search included libraries offering access
to digital content [64], socioemotional support and teachers use of data on students [65],
teacher academic training needs [66], rebuilding the community of practice online [67],
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obstacles to ERT [37,38], student satisfaction [68], and need for funding digital learning
environments [69].

Table 1. Summary of Scopus search results. (See Scopus listed publications in Appendix A).

Overall Focus

Publications Countries

Literature reviews

Abu Talib et al. [70]; Butler-Henderson & Crawford [71]

Prospects of introducing
ICT-mediated learning,
technical acceptance

Cicek et al.; Alshurideh et al. [26]; Coskun-Setirek & Tanrikulu; Emiliice):tl?éizltel? ?rass tan
Adanir et al. (a); Qashou [27], Ayyash et al. ! Pales’zlney &Y ’

Novikov, Klyachko et al. [69]; Kamal et al.; Ana; Kuhlmeier et al.;  Russia, Malaysia, Indonesia,

Jamieson [67]; Kamber [72]; Gudino Paredes et al. [73]; Canada, USA, Mexico, Chile,
Gormaz-Lobos et al. [66]; Khan et al.; Arora et al. [74]; Gottipati & India, Singapore, United
ERT Shankararaman; Alshurideh et al. [26]; Jawad & Shalash [75]; Arab Emirates, Palestine,
Lassoued et al. [37]; Bashitialshaaer et al. [38]; Almusharraf & Arab states, Saudi Arabia,
Khahro [68]; Alfiras et al. [76]; Usher et al. [65]; Tsekea & Bahrain,
Chigwada [64] Israel, Zimbabwe
General experiences of .
electronic examination Adanir et al. (b) Turkey, Kyrgyzstan
Academic fraud and tools to  Goldberg; Harris et al. [57]; Goff et al.; Adzima; Jia & He; Khan & USA, China,
prevent fraud Alotaibi; Gudino Paredes et al. [73]; Jaramillo-Morillo et al. [53] Mexico, Colombia
Other tools for remote Wu et al. [63] Russia, China

electronic examination

Intersection ERT and remote
electronic examination

Alshurideh et al. [26]; Kamber [72]; Gudino Paredes et al. [73]; United Arab Emirates, USA,
Arora et al. [74] Mexico, India

The two literature reviews included in this search only marginally touch on the focus for
the present study. Abu Talib et al. [70], make an analytical systematic review of 47 Scopus-
listed publications in 2020 on online distance education in higher education. The review by
Abu Talib et al. does not specifically mention issues connected to remote electronic assessment.
Of the articles they reviewed, 15 found that online education was overall satisfactory and
effective, while 8 expressed concerns or overwhelm. With respect to educational equity,
Abu Talib et al. note that student access to online distance education is usually related to
family income and that transitioning to online learning, therefore, increases the gap between
privileged and underprivileged groups. Students from lower-income regions have limited
access to devices and the internet, as well as lower technical abilities. Butler-Henderson
and Crawford [71] make a systematic review of 36 publications from the period 2009-2018
concerning electronic assessment. Their search string did not include the search terms ‘remote’
or ‘distance’, reviewed publications mostly come from high-income countries, only five from
middle-income countries, and none from low-income countries (as defined by the World
Bank). Issues typical for resource-constrained contexts—such as internet connectivity or
access to devices—were not mentioned in their analysis.

Although many Scopus listed publications are likely to have been missed due to differing
terminology, while others would be found in other databases, the search does suggest that
relatively little of the research conducted on ICT-mediated remote education touches on the
concerns of resource-constrained contexts, encountered during the pandemic in connection
with the electronic examination. To gain an overview of experiences of emergency remote
teaching, learning, and examination in resource-constrained contexts, a wider search focusing
on these contexts was therefore made in Google scholar, other databases such as ERIC, and
through snowball searching. Our search was also extended to include publications before 2020,
notably to find suggestions of practices that are used to overcome obstacles related to student
income, cost of higher education, or inadequate infrastructure.
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2.5. Earlier Research on Attitudes and Barriers for Remote Electronic Examination

Contexts, where the electronic examination is used, differ widely, as do the specific
forms it takes. Results concerning student perceptions, attitudes, and barriers, therefore,
show considerable variation, depending on the context. For instance, Gongalves and
Capucha [14] analyzed how teachers and students from Portugal adapted to the digital
environment using information and communication technology (ICT) models and iden-
tified the changes imposed by COVID-19 on educational institutions members (teachers
and students). They found that teachers and students expressed that the worst change
brought by COVID-19 was the cancellation of normal (classroom) sessions, disturbing the
students” education during the pandemic [14]. By contrast, studies in Saudi Arabia [68] and
Bahrain [76] show student satisfaction with electronic examinations, as well as technical
capacity to adapt to constraints imposed by the pandemic. Similarly, Results from emer-
gency remote teaching in a Spanish HEI [61] suggest that among the factors that enable the
successful sudden transition to online modes are suitable pre-existing infrastructure and
software, an organization that allows individual teachers freedom to make choices, good
technical and digital skills among teachers, and good digital skills among students. This is
more likely to be the case for programs with a technical orientation. In the investigated
Spanish case, the usual commuting time had been one to two hours.

In a study of student’s attitudes towards the use of electronic exams at the University
of New England in Australia, the main challenges identified were related to internet speed
and security systems, the test system itself, and the technical problems associated with
it [77]. In a Taiwan study, Liu et al. [54] investigated the acceptance and perception of
students at community colleges regarding the introduction of electronic assessment using
biometric authentication and webcams to monitor students during exams, to minimize
academic fraud. The results showed that students responded positively and had confidence
in the assessment procedures. However, both Liu et al. [54] and Shraim [21] note that such
technical measures do not preclude all forms of cheating. In the context of an emergency
remote teaching in Mexico, Gudino Paredes et al. [73] found that remotely proctored exams
reduced fraud, but the back of privacy and anxiety emerged as aspects of concern for
students. In an Indian study, Arora et al. [74] similarly found that students experienced
more anxiety with online examinations .

Thomas et al. [78] examined the barriers to the use of electronic assessment in higher
education, and in particular, differences in the student experience of conducting assessment
over the internet, in a synchronized manner, in which the student is in contact throughout the
exam period, compared to an asynchronous manner, in which the student downloads the exam
and then re-sends it within a certain period. Unreliable internet connectivity during exams
caused stress, and the results showed the effectiveness of asynchronous electronic assessments
in reducing the students’” anxiety. In the Philippines, Baticulon et al. [20] also recommend
asynchronous delivery. In a West Bank study [21], more than two-thirds of students appreciated
the possibility of instant feedback but expressed that electronic examination was more suitable
for formative assessment than for summative assessment, while three-quarters felt that it
increased anxiety. Gaza students surveyed in a study by Shehab et al. [18] also preferred
reports and assighments and believed the electronic mode was more suitable for formative
assessment.

In their study of open distance learning in Malawi, Zozie and Chawinga [45] mention a
variety of affordable options used in resource-constrained contexts with poor internet connec-
tivity and unreliable electricity access. These include the use of print materials, supplemented
by radio/television broadcasting and face-to-face delivery. Students in their study preferred
print media because they were not dependent on electricity and offered more flexibility. The
open distance learning approach used in Malawi gave students greater control over their
learning processes, fostered independence, and relied to a greater extent on self-directed learn-
ing. In Malawi, universities offering distance courses avoided the problems associated with
e-examination by assessing students through written continuous assignhments, combined with
end-of-semester examinations on campus [45]. Baticulon et al. [20] recommend more frequent
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formative assessment rather than a single, high-stakes examination, and additionally point
to the role of sufficient communication with students (cf. Bojovic et al. [6], Shehab et al. [18]),
clear instructions, as well as adequate feedback on assignments or examinations [20].

The diverging results and conclusions in the examples above suggest that both per-
ceptions and factors enabling or preventing the use of electronic assessment can vary
considerably. Besides possible social and cultural differences in acceptance of biometric
authentication and webcams in exam situations (see Khlaif and Salha [29]), access to tech-
nology and internet connectivity appear to be significant factors. Any measures to facilitate
the use of electronic assessment must therefore take into account local conditions, as well as
requirements that may vary between academic programs or student demographics. Also,
not only do the financial, infrastructure and organizational characteristics of learning and
teaching contexts vary considerably across studies in the literature, but there is a difference
between emergency remote teaching and examination, and contexts where online and ICT-
facilitated methods have been introduced deliberately [12]. Notably, this has implications
for issues such as the ability to devote careful attention to exam design [30], or the choice
of students to take online courses. It can also have implications for the relative importance
placed in programs on validating learning through examination of developing student
independence through a more self-directed learning approach [18,79].

Due to differences in constraints and needs in different contexts, it is difficult to
directly transfer conclusions made in the general literature to the conditions of any specific
new context where the introduction of electronic assessment is being contemplated. It can
be assumed that in higher education contexts that already have a high proportion of online
provision, this is because the conditions and aims of those contexts make it both feasible
and suitable. Notably, in resource-constrained contexts, difficulties encountered in contexts
where an electronic assessment has been recently introduced due to the pandemic, cannot
be dismissed simply as expressions of "growing pains" that will be resolved with time.

In those evaluations of student or teacher experiences that have been conducted, it
is additionally difficult to disentangle the various factors at play, since in practice these
factors interrelate and may cumulate to render studies and examination possible or not.
More research is therefore called for, taking into account contextual characteristics, as well
as implications for students’ future studies and career paths.

2.6. Higher Education and Socioeconomic Conditions in Gaza

For 2014-2015, the total population of the West Bank and Gaza was 4,550,368, with
668,657 in the age group 18-24, and 221,395 students enrolled in HEIs. The population of
Gaza was 1,819,982, while within the Gaza governorates, both the majority of the popula-
tion and university enrolments are concentrated in Gaza City, which for the same years had
a population density of 8457 per square kilometers. The percentage of the population of the
Gaza governorates enrolled in HEI on-campus education was approximately 4%, compared
to 3% in the West Bank. Including the Al-Quds Open University, the total average HEI
enrolment percentage was 4.8% for the West Bank and Gaza combined. The Al-Quds Open
University had in 2016 five centers in Gaza [80].

The estimated population of the West Bank and Gaza had risen to 5,101,000 in 2020 [81].
The total number of students enrolled in HEIs (including university colleges and commu-
nity colleges) for the Gaza governorates was 81,470 in the academic year 2019 /2020 [82],
while the total number of students enrolled at Al-Quds Open University (West Bank and
Gaza) was in 2020 47,730 [75].

While conditions for higher education in Gaza are similar to those in the West Bank in
certain respects, there are also significant differences. Thus, mobility for students in the
West Bank can be a greater issue due to checkpoints, but economic conditions in Gaza are
more difficult. Unemployment rates in the Gaza governorates in 2011 ranged between
26-33%, compared to unemployment rates of 13-22% in the West Bank, for the same
year [83]. By 2018, unemployment rates in Gaza had reached 52% [83] and by November
2020 they had as a result of the pandemic soared to 82%, according to the Palestinian
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General Federation of Trade Unions [84]. An UNCTAD report notes that the pre-pandemic
poverty rate in Gaza was already 55.4% (for 2017) [85]. 68% of households in Gaza were
food insecure in 2018, compared to 11.6% in the West Bank [86].

Economic conditions affect students’ ability to conduct their studies and pay fees. All
universities in Gaza charge fees, but public universities have somewhat lower fees than
private universities because they are supported by the government and have a special
budget, covering salaries of university employees. Fees vary according to specialization,
but there is not much variation between universities. The fees are not calculated per
semester or year but are calculated per hour in Jordanian Dinars (1 JD = 1.4 US $), a student
can take 10 to 20 h per semester. As an example, the current hourly price of the College of
Medicine at Al-Azhar University is 100 Jordanian dinars is the highest and the lowest is
18 Jordanian dinars per hour at the Faculty of Education [87]. An increasing number of
students are unable to pay their fees and drop out [88], although universities have asked
for government support to offer leniency for fees. Such difficulties are compounded by
the overall insecurity in Gaza, trauma, and mental health issues [89], which also affect
university staff [90].

3. Data Collection and Procedures
3.1. Study Approach and Method

This is an exploratory descriptive study that attempts to explore and visualize fac-
ulty and student perceptions concerning electronic examination in the context of Gaza
universities. The study population was university teachers and students at Palestinian
universities located in the governorates of Gaza and was conducted in September and
October 2020, comprising four of the eight main Palestinian universities in the Gaza gov-
ernorates: Al-Azhar University, the Islamic University, Al-Aqgsa University, and Al-Quds
Open University (see Table 2). The Gaza universities included in this study are all public.
By comparison, the main private universities Palestine University, established in 2008, and
Gaza University, established in 2007, are smaller, but with somewhat better resources per
student. Palestine University and Gaza University had in 2013-2014 3156 and 624 students
respectively, with 9.5 and 63 square meters available space on campus per student. During
the pandemic, education at all Gaza universities remained face-to-face in a few scientific
disciplines, but most was remote, including electronic examination, due to the assessment
of the public health situation issued by the Ministry of Health.

We chose an online survey to reach a maximum number of respondents in a limited
time and in compliance with social distancing measures. More than 300 questionnaires
were sent, across the various subjects and programs taught at the universities, with a
return of 152 university teachers and 55 students from the total distributed questionnaires
(Table 3). The questionnaire (made through Google Forms) was sent to university teachers
and students mostly by email, without any restriction on the subject they were teaching or
studying. Some respondents were personally contacted because they are from the same
universities and areas of one of the authors. The difference in the number of responses
between university teachers and students was likely due to the availability of internet
access for the faculty members from their working places, which resulted in close to double
the number compared to student responses.

The questionnaire was distributed shortly after the remote exams. All electronic exams
taken were written and synchronous. Students had to login to their website to start the
exam at a specific time. When it was done, it was followed by a logout from the system
with respect to the time limit. The minimum exam time was 40 min, and the maximum
was 3 h. After completion, the teachers could see all students” university pages to correct
the exams and post the results. Most students used a computer, while a smaller number
used iPhones and iPads. Pre-pandemic, students would normally sit for the exam in their
classroom for most of the courses with a maximum number of about 50 students, while
going to the auditorium or large hall if more than one class were taking the same course.
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Almost all university students had some prior experience of electronic exams on computers
on campus, but just for those courses that included programming and calculation practices.

Table 2. Overview universities included in the study.

. : Established Area Per Student Numbers Academic Staff
University Type Year St.(m2)*  (2013-2014)*  (2015-2016) **  (2019-2020) ***  (2019-2020) ***
Al-Azhar Public 1991 5.5 14,453 12,473 226
Islamic Public 1978 42 19,273 15,521 400
University
Al-Agsa Government 1991 13.9 18,727 14,681 450
60,230 12,828
A%%?j;gf en Public 1975 - (West Bank (five Gaza
y & Gaza) branches)

Sources: * Elayyat [80], ** Al-Quds Open University [91]), *** Ministry of Education and Higher Education [82].

Table 3. Distribution of respondents answering the questionnaire.

Targeted Members Total Number Percentage (%) Percentage M/F (%)
University teachers 97 63.8 70/30
University students 55 36.2 60/40

Total 152 100 66/34

3.2. Study Tool

To identify the obstacles to conducting electronic exams in the emergency remote
teaching system during the COVID-19 pandemic, the authors distributed an electronic
questionnaire with a single open question to university teachers and students in the
Palestinian governorates of Gaza. A single open question was preferred for this study, to
allow respondents to formulate their answers and avoid imposing our pre-existing ideas.
Although possible obstacles have been identified in the literature (such as lack of a suitable
place to sit, distractions in the home environment, lacking or poor computing equipment,
unstable internet, unreliable power supply, cheating due to lack of invigilation), conditions
in Gaza differ in several respects from other resource-constrained contexts. Since very
little research has been conducted on perceptions of electronic exams at Gaza universities
and to serve future research in the context, for this exploratory study we wished to avoid
directing respondent answers in any particular direction, which could be the case if open
questions were placed after a series of closed questions for expected issues. The question
used was: “in your opinion, what are the obstacles to conducting electronic exams in
remote education?”

(Sam ce abeill (B b s SSIY) LAY Gt i gaa 8 Le el )

Since the study is exploratory and aims to identify the obstacles, the responses were
subjected to regression analysis. We have used the regression analysis to find the relation-
ships and to understand the changes between different responses variable i.e., between the
students and teacher responses.

3.3. Categorization and Coding

A data subset concerning the Gaza governorates was excerpted from a larger compar-
ative study across several Arab countries, looking both at remote teaching and learning
and at electronic exams [38]. The data for Gaza has been reexamined in more detail in the
present study. However, the categories used in the earlier study were retained to facilitate
future comparisons or follow-up studies. We used a comparative approach between the
obstacles, to reach the final form for each obstacle separately for the teacher group and
student group, limiting them to 13 obstacles. Both the broader categories (personal ob-
stacles, pedagogical obstacles, technical obstacles, financial and organizational obstacles)
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and the clusters of specific obstacles within each category were agreed on in the larger
group of researchers involved in the comparative study. In the first step, we identified the
obstacles after collecting the Arabic language answers from teachers and students, then
translated to English, to reach the final form for each sample separately. We have used both
open and selective coding, by taking the textual data and breaking it up into discrete parts
and then selecting one central category that connects all the codes from the collected data
to link them. Designations used to name obstacles remained close to the wording used
in responses. Responses mainly consisted of a series of short sentences or points, listing
various obstacles with little explanation.

Examples of responses and coding:

“widespread instances of cheating among students” (student)

“there was no real surveillance during the exams” (student)

“cheating was sometimes allowed” (teacher)

“the students may resort to a variety of sources to obtain answers” (teacher)

The responses above were coded as belonging to the obstacle: There was no real
surveillance, widespread cases of fraud.

“weak internet for all and absence [of internet] in some houses” (student)
“weak internet connectivity” (student)

“internet problems” (teacher)

“malfunctioning of the internet network leads to an interruption” (teacher)

The responses above were coded as belonging to the obstacle: Internet unavailability
and poor internet quality.

“several members of the same family sharing internet, with ensuing slow internet
speed” (teacher)

This response was coded as belonging to the obstacle “Weak internet flow (speed)’.

The distinction between power cuts, connectivity, and internet speed was attempted,
to obtain an indication of technical solutions that should be prioritized. However, the
wording did not always give enough information to make this distinction (for example
"internet problems"). An additional obstacle, “The lack of capabilities to communicate
remotely (devices, internet, Apps, etc.)’, also comprised internet issues, but from the
perspective of financial resources. Items were coded as belonging to this obstacle if the
financial hardship of the family was explicitly referred to. However, it can be assumed that
some of the internet problems categorized under the heading ‘Technical obstacles” might
also be indirectly related to the financial situation of the family.

3.4. Limitations

Using an open question has the advantage of avoiding imposing a particular framing,
but also comes with the disadvantage that respondents are not prompted to reflect more
closely on the issues, and answers may be superficial and unreflected. A further disad-
vantage with a single open question is that it becomes much more difficult to compare,
quantify and synthesize free-text responses that are given by the respondent in reply to
a more specific question. The question used for our study is biased in as much as it only
concerns obstacles as the study is delimited to investigating obstacles experienced by
students and teachers and does thus not propose to include possible advantages with the
electronic exams that students or teachers may have experienced. It would be useful to
conduct future studies including both obstacles and advantages, as well as questions to
better determine the relative importance of the various issues. The phrasing of the question
in terms of barriers in our study may also involve a generally negative framing that could
have influenced the respondents. By comparison, a survey by Alsadoon [92] on student
perceptions of electronic assessment in Saudi Arabia resulted in strongly positive replies,
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which may have been influenced by the positive wording of the questions and a list of
questions mentioning potential advantages.

The phrasing of the question used in the present study did not make it clear whether
respondents should answer based on their personal circumstances or give a more gen-
eral answer with a communal perspective. The question did also not specify whether it
concerned electronic exams in general, or those that had been given shortly before the
questionnaire was distributed. Most answers did not allow the researchers to determine
how the respondents had interpreted the question (example of an answer: “power out-
ages”). However, in those cases that the wording shows the interpretation, the communal
perspective appears to be more frequent (examples of answers with communal perspec-
tive: “lack of material and technical possibilities for some students”; “weak internet for
all and absence [of internet] in some houses”) (examples of answers with individual per-
spective: “I constantly work with my students during electronic teaching”; “half of the
questions were displayed with scrambled letters. This is an experience that has happened
to me personally”).

The issues mentioned above may affect the validity of the findings, and above all
have implications for how results should be interpreted. Examining the wording used in
respondents” answers suggests that a communal perspective was more common. This is
helpful for the purpose of the study, particularly in view of the relatively small number
of respondents, and in the context of the close-knit communities of Gaza, respondents
likely have a fairly detailed and accurate knowledge of conditions other students and
teachers were experiencing. However, this makes findings from the study less suitable for
concluding differences among specific student or teacher groups and individuals.

Considering that the questionnaire was given shortly after electronic exams in the
context of emergency remote teaching, it is likely that respondents were over-emphasizing
their most recent exam experience and may have forgotten other issues. Since some
students and teachers may have had prior experiences with electronic exams administered
under circumstances that allowed better design and preparation, for future research and to
better grasp potentials for developing electronic exams in the context of Gaza, it would be
interesting to explore to which extent the emergency circumstances affected experiences.
An additional issue is that answers frequently mentioned issues connected to remote
learning and teaching during the pandemic, but the design of the questionnaire did not
make it possible to systematically investigate any correlations between obstacles to teaching
and learning, on the one hand, and obstacles connected to the electronic exams, on the
other. Furthermore, the questionnaire did not permit to disentangle to which extent certain
issues—such as the poor design of exam questions—was specifically connected to the
electronic mode of delivery, if it was a problem encountered also with on-campus paper
exams, or if the issue already existed but might have been aggravated by the additional
stress caused by the circumstances.

Coding and grouping the data into larger categories entailed two major problems.
Since the categories chosen are interconnected, there is possible overlap between some
elements of the categories, while the interconnections are not mapped. The limited number
of categories also meant that certain interesting details were left aside. For instance, the
issue of scrambling of Arabic letters by ICTs is a well-known problem, that can in principle
be addressed if adequate software and systems are used both at the university and among
students. However, streamlining software and devices to ensure compatibility is a problem
even in high-income contexts, and in the context of Gaza also becomes a problem of
resources. In some cases, coding was not clear-cut, as the implications could fit into
more than one category. An example is the following student response that was coded as
belonging to the obstacle There was no real surveillance, widespread cases of fraud: there
might be a problem during the submission of exams, and there was nobody who could
take care “[of the problem]”. However, while the response does refer to the general issue
that there was no invigilating of the electronic exams (which in turn was connected to a
perception that fraud was widespread), this response also points to the distress of students
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who could not get help from a physical person invigilating the exam. Several such issues
noted in the data but that were incompletely captured by the coding and categorization
have therefore been discussed throughout the paper. It should also be noted that the option
of counting each response for an obstacle as one for the quantitative analysis, does not
necessarily reflect the importance this obstacle had for the individual respondent.

The study was conducted without funding and by a small group of researchers.
Coding software would have allowed quicker and easier processing of the data. However,
software for Arabic is designed for well-edited texts in standard Arabic, does not perform
well for this type of data, which contains a number of spelling mistakes, incomplete
sentences, as well as expressions and allusions that can only be completely understood
with knowledge of local culture and context, and familiarity with local language usage.

Finally, it can be assumed that student perceptions of what constitutes an “obstacle”
will depend on their beliefs concerning what are normal or acceptable challenges associated
with university studies. This, in turn, will depend on their own prior exam experiences
and the orientation of their studies (i.e., if investing in devices and ICT skills is central to
their future career path or merely a means to the end of obtaining the degree). Beliefs are
likely to be influenced by discussions with older role models or peers concerning what
to expect from their studies. However, to what extent an obstacle is considered serious
is likely to depend on students’ overall situation, and the multiple obstacles they may
already be facing for other reasons. In the context of Gaza, the time and money invested
in academic studies already constitute a major burden for many households, and failing
exams represent the loss of that investment. Lack of resources limits the opportunities for
students to extend studies and retake exams later while failing exams also means losing
hope for future livelihoods in a local context with very high unemployment. Aspects that
in other contexts might not be perceived as serious obstacles might therefore be mentioned
by students in this study.

4. Results
4.1. Classification of Constraints

Table 4 presents the 13 barriers and obstacles that were identified in the analysis of the
answers to the questionnaire. The thirteen obstacles were divided into four different groups
or categories, where these obstacles are the factors that could be preventing or reducing
the quality of applying electronic remote examination under the COVID-19 pandemic.

The numbers listed in the column below the student’s repetition are the number of
times each obstacle was mentioned by the students out of a total of 55, and the next column
is the same for the university teachers but out of a total of 97, the total overall column is
the total number of selections for each obstacle from the university teachers and students
together followed by their percentage over the total number of 152.

The university teachers and their students attributed the highest percentage of obsta-
cles to achieving the quality of applying electronic exams remotely under the COVID-19
pandemic to the lack of financial and technical capabilities of some students (72.4%), and
power cuts (lake of electricity, 66.4%), followed by unavailability of the internet and poor
internet quality (57.9%), difficulty and poor study in light of difficult conditions (57.2%),
and electronic exams will not show the true level of students and will not distinguish
students from others (45.4%).

4.2. Obstacles Arrangement (Ordering)

Table 5 presents the obstacles and their percentage found in this study for the uni-
versity teachers and students, respectively, as well as the overall percentage, in which
this percentage explains the differences between the obstacles including their ranking and
extent of agreement or divergence between teacher and student perceptions.
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Table 4. Obstacles for the electronic exam under the coronavirus pandemic (a subset of data excerpted from [38]).

Obstacles Catego Students Teachers Overall Overall
(Groups) gory Obstacles Repetition  Repetition = Repetition  Percentage
P (n = 55) (n =97) (n =152) (%)
Difficulty and poor st.u.dy in light of critical 2 65 87 572
conditions.
Parents are not convinced of elec’Fromc ) 40 40 2.3
exams (parents are not cooperating).
Personal obstacles Lack of time, many questions, and lack of 15 ) 15 99
experience. ’
Electronic exams will not show the students’
real level and will not distinguish students 13 56 69 454
from each other.
The answers are very similar among 9 28 37 243
students.
Some teachers do not have sufficient
Pedagogical obstacles experience to prepare and apply for the - 35 35 23.0
exams.
The exams c‘hd not have a hlgh quality of 1 46 58 380
design and preparation.
Power cuts (lack of electricity). 26 75 101 66.4
Technical obstacl ilabili i
echnical obstacles Internet unavallablht.y and poor internet 20 68 88 579
quality.
There was no real surveillance, widespread 14 48 62 408
cases of fraud.
Financial and Not communicating well between students 10 29 39 257
organizational and lecturers.
bstacles Parents and students lack experience with ) 57 57 375
technology.
Lack of financial and technical capabilities of 29 81 110 724

some students.

Table 5. Relative significance of electronic exam obstacles for respondents showing overall and breakdown between
university teachers and students.

Breakdown Percentage

Overall Percentage and Arrangement

and Arrangement

Type of Obstacles Students Teachers
(%) Obstacle (%) (%)
(=152 Order (=55 O™ (=97 Order

Lack of financial and technical capabilities of some students. 724 1 52.7 1 83.5 1
Power cuts (lack of electricity). 66.4 2 47.3 2 77.3 2

Internet unavailability and poor internet quality. 57.9 3 36.4 4 70.1 3
Difficulty and poor study in light of critical conditions. 57.2 4 40.0 3 67.0 4

Electronic exams will not show the students’ real level and will not

distinguish students from each other. 54 > 23.6 7 577 6

There was no real surveillance, widespread cases of fraud. 40.8 6 25.5 6 49.5 7
The exams did not have a high quality of design and preparation. 38.2 7 21.8 8 474 8
Parents and students lack experience with technology. 37.5 8 - - 58.8 5
Parents are not convinced of elect'romc exams (parents are not %23 9 ) . 412 9

cooperating).
Not communicating well between students and lecturers. 25.7 10 18.2 9 29.9 11
The answers are very similar among students. 24.3 11 16.4 10 28.9 12
Some teachers do not have sufficient experience to prepare and 23.0 12 ) . 36.1 10
apply for the exams.
Lack of time, many questions, and lack of experience. 9.9 13 27.3 5 - -
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From the collected answers, we find that the total percentage of the sample stated that
the lack of financial and technical capabilities of some students (such as devices, internet
access, and applications) is one of the biggest obstacles to achieving the quality of applying
electronic exams remotely under the COVID-19 pandemic, which was the main concern
for both university teachers and students. These financial and technical obstacles also
affected students” opportunities for learning, since students had difficulties understanding
some subjects in the absence of interaction in the classroom. While there is a gap in the
breakdown percentage for most obstacles between university teachers and students, as
well as for the overall percentages, there is no significant difference between them when
looking at the order of the obstacles from 1 to 9.

4.3. Significance of Diverging Perceptions

While there was substantial agreement between the two groups of respondents con-
cerning the relative importance of most obstacles, certain divergences could also be ob-
served. According to the results in Table 6, four out of 13 specified obstacles differ from the
viewpoint of university teachers compared to students.

Table 6. The significant obstacles not shared between university teachers and students.

Breakdown Percentage

Overall Percentage and Arrangement

and Arrangement

Type of Obstacles Students Teachers
(%) Obstacle (%) (%)
(n=152) Order =55 OMer o9y  Order
Lack of time, many questlons, and lack of 9.9 13 273 5 ) )
experience.
Parents and students lack experience with 375 3 ) . 58.8 5
technology
Parents are not convinced of elect.romc exams 263 9 ) ) 412 9
(parents are not cooperating)
Some teachers do not have sufficient experience 23.0 12 ) ) 36.1 10

to prepare and implement the exams

For example, the lack of experience of parents and students in technology saw the
highest percentage (58.8%) from the university teachers but did not appear in the students’
responses. Another example is that 27.3% of the students complained about lacking time,
many questions, and their own lack of experience. This obstacle did not appear in the list
of university teachers because such issues are perceived to fall mostly under the student’s
responsibility and raise their fears.

5. Discussion

In this section, we discuss the obstacles that affect quality in applying electronic exams,
according to the points of view of the study sample members, and then compare them
in different forms. The challenges of teachers and students expressed in the survey are
largely consistent with what has been found in previous studies, concerning the lack of
financial and technical capabilities of some students, and the need for reliable electricity to
complete the exam [18], as well as an uninterrupted internet connection throughout the
exam period [78]. The survey further showed that teachers and students feel that there was
no real monitoring, possibly widespread fraud, that electronic exams will not show the
true level of students and will not distinguish students from each other. Academic fraud
is another major issue with electronic exams that have been highlighted in the literature
(see Ngqondi et al. [52], Liu et al. [54]). Findings from our survey are also in line with
James [77], who points to issues of confidentiality.
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The results of the present study indicate that the obstacles to implementing electronic
exams adequate for distance education during the COVID-19 pandemic fall under the
following four categories.

5.1. Personal Obstacles

According to the viewpoint of the university teachers and the students, four obstacles
out of 13 were identified as self-disabilities. In this group, there are two obstacles reported
by both teachers and students. The first is “difficulty and poor study under difficult
conditions”, reported by a considerable percentage of students (40%) and a high percentage
of university teachers (67%). The second is that “electronic exams will not show the students’
real level and will not distinguish between students” received a moderate percentage of
students (23.6%), but more than twice that percentage among the university teachers
(57.7%). Two obstacles were not shared between the two groups. The teachers perceived
that parents’ lack of conviction about electronic exams (parents not able to cooperate) was
an obstacle (41.2%), which was not mentioned by students. The students instead mentioned
lack of time, a lot of questions, and a lack of experience (27.3%).

Informal follow-up conversations with the students in connection with the study
suggest that they did not like to change their exam habits and had difficulty in compre-
hending some academic subjects in the absence of class interaction, due to their familiarity
with traditional (classroom) learning. Also, the sudden transition to distance education
appeared to result in random browsing, wasted time, and the student sitting for a long
time in front of the computer [61], which may affect their health and nervousness, as well
as leading to feelings of isolation and the absence of face-to-face interaction with others.
Both results from the questionnaire and the informal follow-up conversations suggest that
remote education and electronic exams can face resistance. These findings are in line with
other studies in the field [54,61].

5.2. Pedagogical Obstacles

Three obstacles out of 13 were categorized as pedagogical obstacles. Both groups
(teachers and students) of respondents agree that the exams did not have a high quality of
design and preparation (21.8% of students, and 47.8% of teachers) and that answers are
very similar among the students (16.4% of students, and 28.9% of teachers) By contrast, only
the university teachers noted the lack of sufficient experience in preparing and applying
electronic exams (36.1%).

The difficulties experienced in managing some pedagogical activities, such as con-
ducting exams and assignments within the e-learning environment, in addition to the
difficulty of teachers obtaining feedback in identifying the strengths and weaknesses of
students, could be due to the lack of use e-mail, digital learning platforms or social media
by university teachers in their communication with students (see Falta and Sadrata [93]).

5.3. Technical Obstacles

Three obstacles out of 13 were technical obstacles. The three obstacles were mentioned
by both groups of respondents, but at different levels, e.g., power cuts (no electricity) were
noted by almost half the students (47.3%) and by three-quarters of the teachers (77.3%).
Also, university teachers and students indicated that one of the most important obstacles to
achieving the quality of applying electronic exams remotely during the Covid-19 pandemic
was the weak or unavailable internet (36.4% of students and 70.1% of teachers) in many
areas and the consequent interruptions in broadcasting and obstruction to the follow-up
of lessons, and perhaps students’ distraction from communication. This was in addition
to the security and confidentiality of data and information, and everything related to
the protection from piracy on the internet, which affects the online courses and exams
and their results, confirmed by the literature [53,73]. Issues with power cuts and internet
connectivity have been observed consistently as a serious problem in studies from low-
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and lower-middle-income contexts [16-20,45], but the internet can also be a concern in
high-income countries [54,77,78].

While earlier work on e-learning focused on an asynchronous approach, where inter-
net connectivity did not pose major problems, Ismail et al. [47] argue that more recent work
supposes a synchronous approach. The latter approach increases the vulnerability to issues
such as power outages or poor internet connectivity, which becomes particularly noticeable
in the situation of high-stakes summative e-examination. By contrast, when e-exams are
taken in centers with monitoring staff, students can get help with technical problems from
the staff, which are also able to document the encountered issues. Liu et al. [54] note that
during monitored paper exams, students suffer less stress since they do not have to worry
about system crashes or network disconnections.

5.4. Financial and Organizational Obstacles

Three obstacles out of 13 were financial and organizational obstacles. Two of these
were mentioned by both teachers and students: the lack of financial and technical capa-
bilities of some students, noted by more than half of the students (52.7%) and by more
than four-fifths of the university teachers (83.5%). The impact of this type of issue is in line
with the study by Jadee [94] in an Iranian context, who established electronic exam centers
and provided them with technical cadres, electronic devices, programs, and the necessary
equipment to address such problems. In a southern African context, similar centers are
discussed by Zozie and Chawinga [45] and Mbatha and Naidoo [95], who also stress the
importance of functioning internet.

Among the details in the responses concerning lack of financial and technical capabilities,
besides internet connectivity, a high percentage of respondents noted the lack of remote
communication equipment, which is consistent with the findings in Al-Umari et al. [96], who
observed the difficulty of obtaining computers or similar devices by some students in an Iraqi
context. Lack of training in the use of information technology is a problem for both university
teachers and students. This is consistent with the findings in the literature (see for instance
Jawida et al. [97]) and Jadee [94]).

Most home environments in the Gaza governorates are not suitable for distance
learning. Some family situations are chaotic due to a large number of children in the same
house, the narrow space of the home, and the presence of a significant number of learners
in the same family sharing one computer. All these circumstances would impact outcomes
of remote emergency teaching during the COVID-19 pandemic or any similar crisis [37].

In a study of changes in student achievement at the Al-Quds Open University between
mixed remote and blended education, and fully remote teaching and examination during
the pandemic, Jawad and Shalash [75] found that student achievement had increased with
fully remote delivery, particularly among male students. The positive effect was statistically
significant for all programs except Arabic Language, Social Studies, and Community
Service Programs. The study does not distinguish between the West Bank and Gaza,
and students in their first academic year, students who withdrew from one of the two
semesters, students who changed their Academic Major during the study period, and
preparatory-year students were excluded from the sample.

In comparison with the other universities present in Gaza, the Al-Quds Open Univer-
sity has long experience with distance and blended teaching. Students also have experience
of these modes of teaching, and it is also likely that students enrolled in the open university
programs will have done so because it best suits their personal needs and constraints.
Since the other Gaza universities do not have this capacity and experience, our study, as
well as the study by Shehab et al. 18] reveal equity and capacity issues that may be more
representative of the general university student and teacher population in Gaza.

5.5. Extent of Agreement between Student and Teacher Responses

This study aimed to identify and compare different obstacles to applying electronic
exams during the COVID-19 pandemic, with the results listed in Tables 3 and 4. We also
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used regression analysis to compare the answers of university teachers and students as
seen in Figure 1 and Table 7. This section presents the differences in percentages that have
been given to the obstacles from teachers and students, called the breakdown percentage.
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Figure 1. Comparing breakdown percentage between obstacles identified by university teachers
and students.

Table 7. Summary output regression statistics analysis comparing breakdown between obstacles
identified by university teachers and students.

Regression Statistics

Multiple R 0.94
R Square 0.89
Adjusted R Square 0.88
Standard Error 4.64
Observations 9
ANOVA
df SS MS F Significance F
Regression 1 1243.0 1243.0 57.8 0.0001
Residual 7 150.6 21.5
Total 8 1393.6

Table 7 summarizes the output statistics analysis breakdown for the percentages
of the nine obstacles identified by both university teachers and the students to specify
and compare the relationship between their opinions. Thus, for R-square value of 0.892
indicates that the model accounts for about 89.2% of the dependent variable’s variance (for
common obstacles between the teachers and the students, where the two variables used for
this analysis are both responses from teachers and students). Usually, the higher R-square
values are the better regression model fit between the two members of the comparison and
this is what we find in this study which means there is strong agreement between the two
samples teachers and students.

The standard error (error of the regression) of the estimate represents the average
distance that the specified values fall from the regression line and indicates the typical size
of the residuals between the two samples [98]. In this study, we find that the standard
distance between the two values is 4.64 percent.

The low value signifies that the distances between the two sample points and the
fitted values are small, which indicates strong agreement between university teachers and
students concerning perceived obstacles.

Under ANOVA, you can see different values used for the analysis, but we selected
the most important statistic (Significance F), in which this value is also the p-value for
the F-test of overall significance. A p-value is a probability that you would obtain the
effect observed in the data which is calculated based on the data under the assumption
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that the null hypothesis is true. Lower p-values indicate greater evidence against the
null hypothesis [98].

Significance F (p-value) for the overall F-test is 0.0001 x 10~* as seen in Table 5. This
is a small value in which we have a decimal point of 4 places to the left. The smaller value
is a reasonable significance level where we can conclude that this study’s regression model,
as a whole, is statistically significant.

5.6. Future Research

Both the literature and findings from the present study point to general issues with
electronic assessment in higher education linked to infrastructure and income. Such issues
need additional attention to prevent large segments of the world’s population from being
excluded from higher education. The Scopus search conducted (see Section 2.4 above)
suggests that very little attention is devoted to gender, and disability is rarely considered
in research design or findings. Disability (see e.g., Al-Rantisi [99]) is of particular concern
in regions affected by armed conflict, while such regions are also exposed to specific
constraints that both affect students” ability to safely move between home, work, and
campus, and the physical infrastructure of electricity production, grids, and internet. Both
existing conditions in regions affected by armed conflict and strategies to address these
challenges, therefore, require further research.

The present explorative study was based on an electronically distributed questionnaire
with a single open-ended question. To interpret results—and, in particular, to gain a fine-
grained picture of how electronic exams affect specific student groups, as well as how the
different factors that enable or constrain studies to combine and interact—the questionnaire
would need to be followed up and complemented with in-depth qualitative interviews to
gain a picture of the lived experiences of students in connection with electronic exams.

For low- and lower-middle-income countries, but also those contexts in high-income
countries with large proportions of disadvantaged students, the question of educational
equity—across and within countries—becomes central. In such settings, we cannot treat
difficulties encountered by students as merely an individual issue or normalize that weak
socio-economic background should be equated with poor academic achievement. Electronic
assessment can improve access to higher education for certain groups (such as working
students) under certain conditions while barring low-income students from education in
others. The specific constraints experienced by various student groups and how these
constraints interrelate with various assessment options in resource-constrained settings,
therefore, requires additional research, including both obstacles and advantages that
different student groups may experience.

6. Conclusions

Whereas prior to the pandemic, the choice of delivery mode for any element of a
program was made based on criteria of suitability for the context or purpose, COVID-19
has led to a generalized situation of emergency remote delivery. Electronic assessment
has therefore been widely used in contexts where it might be less suitable for a variety of
reasons (such as lack of technical equipment and infrastructure, nature of content or skills
being assessed, insufficient pedagogical competence, or lack of time to design exams). This
study concerns the current situation during the COVID-19 pandemic, particularly in the
Palestinian universities in the governorates of Gaza. Most of the obstacles experienced by
students and teachers correspond to issues identified in studies in other contexts. Some
of these are general, while others are more specific to low-income countries, and contexts
affected by social inequities.

With respect to several of the obstacles identified in this study, strategies successfully
employed in other contexts could also be applied in the context of the Gaza governorates.
Thus, to prevent some of the effects of the obstacles on applying electronic exams, university
teachers can, for instance, alter questions to mitigate fraud or similar situations, such as
asking questions that are not easy to answer from books or the internet, and you may add a
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timer to each question to limit the time to search for the answer anywhere [44]. For certain
courses, replacing written exams with remote oral exams (by videoconferencing or by
phone) might be an option [72,100]. Problems connected to stress and unfamiliarity with
e-exam formats can be addressed, particularly if asynchronous exam formats are used [78]
and sufficient time is allowed to complete them. Higher-order skills and learning outcomes
can be supported using improved exam design as suggested by Guardia et al. [30], to
avoid the reduction in quality that standardized assessment and automated correction
can otherwise entail [21]. However, this presupposes considerable investments in training
teachers and pedagogical development specific for various disciplines, as well as allocating
sufficient time for exam preparation [46] and well-considered design with respect to the
various skills and outcomes that are desired. Mandour [101] also stresses the importance
of adequate planning and training for the introduction of electronic exams.

Most of the Gaza universities adopted distance learning with low knowledge about
the obstacles that would prevent the achievement of applying electronic exams. Similar
problems have been encountered in other settings that introduced electronic teaching
provision and examination as an emergency measure and are discussed in the literature.
A major issue in the context of the governorates of Gaza is the underlying vulnerability
of the electrical power supply and grid, with long daily power cuts [18,102,103]. While
in other resource-constrained contexts issues with access to electricity are often related to
remote locations and can be remedied in the longer term through the use of learning centers
with decentralized renewable power units [104], in Gaza, due to restrictions on imports
of equipment and systematic attacks on basic infrastructure [105-107], this situation is
unlikely to improve in the near future. Due to the impacts of the deteriorating economic
situation in Gaza on ICT infrastructure, the internet connection speed in 2020 was only
8 megabytes/second, compared to 14 in 2018 [108]. Future prospects for improving the
internet are somewhat better than for electricity infrastructure, but investments in this
domain would place a heavy strain on already constrained resources. Like in other limited-
speed internet countries, since the coronavirus (COVID-19) was declared a pandemic, the
number of people using the internet has increased, which may further affect the ability to
use distance education.

Access to suitable devices and students’ living conditions at home are difficult to
address in the context of Gaza. Although three-quarters of households have access to
mobile phones, this does not ensure sufficient access to online resources [18,109]. According
to Shehab et al., only 9% of families own a computer, and two-thirds of families cannot
afford to buy one [18]. Additionally, while in other settings, the literature suggests that it
can be advantageous for HEISs to transfer certain costs connected to classroom examinations
to the students, any solutions involving imports of technical equipment and devices will
be a strain on the balance of payments for the local economy. Similar considerations apply
to the increase in the cost of licenses for virtual platforms and electronic administrative
systems. For individual students, in the high-stakes situation of exams, this also becomes a
question of equity. However, although distances are small in Gaza, the cost and time of
moving between home and university can still be significant for low-income students.

While there are relatively weak arguments for generalizing e-exams beyond the
COVID-19 crisis, access to digitally mediated content could raise the quality of educa-
tion and facilitate collaboration with HEIs outside the Gaza strip. In this perspective,
decentralized learning centers [45,94,95] with stable power supplies, up-to-date devices,
and the possibility to retrieve uploaded content asynchronously would offer considerable
advantages (see also Baticulon et al. [20]). For the context of Gaza, Shehab et al. [18] also
recommend making materials available asynchronously. Additionally, access to online
free courses and open education resources could improve educational equity [20], while
Dutta and Smita [17] recommend offering free or reduced-cost internet packages, to reduce
digital inequity and the financial burden on students.

The present study has focused on issues directly connected to electronic examination
in higher education. It is nevertheless important to note that digital provision in the
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course of the year is likely to affect study conditions and that inequalities related to the
socioeconomic background of students are therefore likely to be aggravated. Besides
issues such as lack of access to suitable devices or internet connectivity [18], this includes
unsuitable study environment, lack of access to libraries for students who cannot afford
expensive books, and the time needed to work and contribute to family livelihoods in a
context of economic crisis [17,20]. If the situation is protracted, students from lower-income
families will therefore be more likely to fail exams and abandon their studies [110]), as well
as being less likely to commence higher education pathways.

Remote electronic provision of higher education can support educational equity when
it is a complement to face-to-face on-campus teaching since it will be chosen by those
students who find it to their advantage. This is particularly the case for asynchronous
delivery, which allows working students and students taking care of children to take higher
education courses. By contrast, when remote electronic education is offered as the dominant
mode, it will tend to exclude students with the least resources. Dependence on expensive
technology will also tend to increase the gap between education institutions [103].

To conclude, the sudden shift to a remote provision in connection with the COVID-19
pandemic has clearly placed exceptional strains on both faculty and students in the Gaza
governorates. Nevertheless, the current crisis provides an opportunity to reflect on the
potentials of using ICTs more widely in higher education, as well as valuable information
on the issues that need to be resolved with respect to electronic exams.
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