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Abstract:

Purpose: This study aims to develop and validate a scale to determine university students'
attitudes toward assessment and evaluation in online exams. Background: Measuring
students' attitudes toward online exams is crucial, especially in the context of emergency
transitions to online learning and the impact of external factors such as the COVID-19
pandemic. Students' perspectives on online examination practices in higher education
institutions are significant in understanding students' attitudes and perceptions of online
exams for effective implementation. Method: During the developmental phase of the
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scale, 13 items were created and presented for expert opinion. The scale propositions are
designed to question the compliance of the courses with the curricula in the online
education process, the transparency of online exams, and the University's technological
infrastructure for online exams. The participants in the study consist of 1095 students
studying in different programs at the Vocational Schools of three foundation universities in
Istanbul, and they were reached via e-mail. Explanatory Factor Analysis (EFA) and
Confirmatory Factor Analysis (CFA) were conducted. Findings: The results obtained
prove that the 13-question scale is valid and reliable and is a good measurement to
determine university students' attitudes to online exams. Implications for Research and
Practice: Attitudes are likely determinants of academic achievement. Furthermore,
utilizing e-tests positively impacts higher education students' performance and participation
in online testing. Therefore, it is essential to consider students' attitudes towards online
exams to increase academic success in online courses and provide better learning
outcomes. Thus, scale development plays a pivotal role in advancing knowledge within
specific domains of social science research, and it is integral to ensuring the quality and
reliability of online exam instruments used in higher education.

Keywords: Distance education and online learning, Mobile Learning, Evaluation
methodologies.

1. INTRODUCTION

World Health Organization (WHO) classified Covid-19 as a global pandemic (WHO,
2020) that has also affected Turkey as of March 11, 2020 (Ministry of Health, 2020). To
reduce the spread and impact of the pandemic, one of the decisions is to interrupt face-to-
face education in schools and switch to distance education (Bozkurt et al., 2020).
However, as in the world, the transition to distance education has been made with a
decision taken very quickly in higher education in our country. The possibility of continuing
education activities based on information and communication technologies without risking
life safety against coronavirus was effective in this decision (Emin, 2020). These reasons
have enabled the distance education approach to become an easy and applicable solution
(Yamamoto, 2020). Furthermore, while online education has positive aspects, studying the
practical challenges and student perceptions of online exams in the context of distance
education are crucial for the effective design, implementation, and evaluation of online
exams in higher education (Kartallioglu, 2022).

In the Spring semester of the 2020-2021 academic year, institutions, teachers, and
students faced an education and training model they had never encountered before.
Institutions, while taking steps to inform students and parents, give them confidence, and
maintain communication, have also had to increase their ability to teach remotely. For
instance, a survey by Means and Neisler (2020) found that during the pandemic, student
interest and satisfaction have drastically declined, with half of the American students
expressing unhappiness with their learning after their course went online. In addition to the
difficulties of transferring information about the curriculum to the students in the online
environment, some difficulties were experienced in testing and evaluation, which is an
integral part of the education system. The closure of educational institutions during the
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pandemic has also affected the examination systems, and the testing and evaluation
process has begun to be implemented via the Internet.

Testing and Evaluation activities are used to evaluate the teaching process in the
distance education system and to determine whether the target achievements have been
obtained (Kavas, 2009). Online testing and evaluation can be applied through online
exams by taking advantage of the opportunities offered by technology (Donovan, Mader, &
Shinsky, 2007). Furthermore, information and communication technologies can facilitate the
testing and evaluation of skills, knowledge, abilities, or competencies (Gulbahar, 2013).

Online exams have numerous benefits. Firstly, online exams are more efficient
regarding time, effort, and money spent on the exam process (Shraim, 2019). They also
offer a flexible option for authentic assessment and are viewed favorably by students
(Linden & Gonzalez, 2021). Additionally, online exams provide immediate scoring, allowing
students to receive rapid feedback regarding their performance, which is beneficial to
learning (Brallier et al., 2015). Online exams are also practical for diagnostic, formative,
and summative assessments, allowing students to demonstrate their performance (Afacan
Adanir et al., 2020).

Furthermore, online exams can reduce test anxiety experienced during the exam
and improve exam scores (Stowell & Bennett, 2010). However, it is important to prevent
cheating in online exams, which can be achieved through online proctoring systems (Jia &
He, 2022). Overall, online exams offer numerous benefits and are an excellent method of
conducting important exams with the help of the Internet (Ali & Iftikhar, 2021).

On the other hand, online or e-testing in higher education has several
disadvantages. One of the main challenges is the need for more student discipline to
prevent cheating and academic dishonesty (Hermanto & Srimulyani, 2021). Not all
students have access to reliable Internet and technology, which can create inequalities in
the testing process (Karunarathne & Wijewardene, 2021). Lack of social interaction is
another disadvantage of online testing, as it can lead to a lack of engagement and
motivation among students (Hermanto & Srimulyani, 2021). Online testing can also be
problematic for specific fields, such as physical education, where hands-on experience is
necessary (Titarenko et al., 2020).

Furthermore, online testing may not accurately assess specific skills, such as critical
thinking and problem-solving, which require more complex evaluation methods
(Boitshwarelo et al., 2017). Finally, concerns about the validity and reliability of online testing
are increasing as online learning environments become more prevalent in higher education
(Reeves, 2000). Consequently, measuring the attitudes of higher education students will
help to ease or overcome these opposing sides while improving the advantages of online or
e-exams.

Several studies have investigated university students' attitudes toward assessment
and evaluation in online exams. Shraim (2019) conducted an online questionnaire survey
of 342 undergraduate students and found that students perceived online exams to have
advantages in terms of pedagogy, validity, reliability, affective factors, practicality, and
security. Similarly, a recent study examined the attitudes of 661 associate degree students
toward online exams. It concluded that the students' attitudes were above the midpoint,
and the attitude scores differed according to gender, internet use time, and skills (Sirakaya
et al., 2015). However, Gamage et al. (2022) found that students are anxious about their
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grades and the technical hassle they experience in online exams. Unal and Altug (2021)
evaluated the level of satisfaction with the online method of teaching applied courses and
the online method of conducting exams. They found that students were generally satisfied
with both methods. Yilmaz and Toker (2022) analyzed the effects of assessment and
evaluation applications and exam formats in distance education. They found that online
assessment evaluation activites and exam types significantly affected student
achievement scores. However, Kholid (2021) found that perceived behavioral control,
subjective norm, attitude, and perceived benefits positively affect the intention to cheat on
online exams. While there are mixed attitudes towards online exams, students view them
favorably due to their flexibility and convenience.

Attitudes in individual psychology refer to an individual's evaluation or judgment of
an object, person, or situation, which can influence their behavior (Halvasi, 2019).
Attitudes can be positive or negative and vary in intensity and stability (Tarantini et al.,
2019). Overall, attitudes play an important role in shaping an individual's behavior and can
have significant implications for various aspects of life.

Attitudes can have various effects on individuals and their behavior. Attitudes can
influence cognitive processes, such as perception and memory, and affect decision-
making and behavioral intentions (Luttrell & Sawicki, 2020). Attitudes can also affect
higher education, including academic engagement, success, and inclusion of students
(Abun et al., 2019). Studies have shown that students' cognitive and affective attitudes
toward higher education correlate significantly with academic engagement (Abun et al.,
2019). Additionally, attitudes can impact academic achievement, as academic attitudes of
male and female students and teachers have been found to impact students' academic
achievement (Daviran, 2015). Finally, attitudes, practices, and policies can shape how K-
12 and higher education students are perceived and treated as risks, affecting their access
and success in postsecondary education (Huerta & Britton, 2022).

The impact of e-tests on students' performance and attitude toward online testing
versus the traditional approach (pen and paper tests) has also been investigated (AlAdI,
2020). The study found that e-tests positively impacted students' performance and attitude
toward online testing. Therefore, it is essential to consider students' attitudes toward e-
learning to increase academic success in online courses and provide better learning
outcomes (Dikmen, 2020). Motivation and a positive attitude among students are crucial
factors for the successful adoption of e-learning by universities. (Shakah et al., 2019). As a
result, students' attitudes toward online exams should be considered. Moreover, in the
social sciences, scale development enables researchers to measure intangible concepts
such as attitudes, and behaviors, which are central to understanding human interactions
and societal phenomena (Cakiroglu & Baykal, 2021). Therefore, this study aims to develop
a scale to determine university students' attitudes toward online exams.

2. METHOD

The steps followed for the scale development study are:

Creating the item pool (literature review), Submitting the item pool to expert opinion
to examine the content validity, Presenting the draft scale to the language experts and
applying it to the study group, Performing Exploratory Factor Analysis (EFA) and
Confirmatory Factor Analysis (CFA) to evaluate the construct validity of the scale, making
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item analysis, Calculating the Cronbach Alpha internal consistency coefficient regarding
the reliability of the scale.

Creating Item Pool

To establish a scale for evaluating measurement and assessment activities related
to exams, initially, 50 students randomly selected from a foundation university in Istanbul
were asked an open-ended question about the advantages and disadvantages of online
exams. Questions were prepared based on the feedback received from these 50 students
and a literature review, utilizing the scale items developed by Karakus (2022) and Senel
and Senel (2021).

Expert Opinion on Content Validity

To determine the suitability of the written items for the intended structure, clarity of
expressions, comprehensibility, and whether they adequately represent the relevant
scope, expert opinions were obtained from four academicians, including two experts in the
field of Measurement and Evaluation and two experts in Turkish Education. After the
specified adjustments, the scale items took their final form."

The assessment tool, which was prepared to collect data within the scope of the
study, was sent to the Vocational School students of three foundation universities in
Istanbul via e-mail. A total of 1095 of 1500 vocational school students, who were students
in different vocational school programs, answered the questionnaires. They were reached
via e-mail. At the first stage of the scale development, the literature was examined and
attempted to determine the students' attitudes toward online exams. In this context, 13-
item questions were formed. Participants were expected to express their perceptions
about their online exams on a 5-point Likert-type scale ranging from "Strongly agree",
"Agree", "I am undecided", "Disagree" and "Strongly disagree”. The questionnaire form
created to collect the data was sent to the department's faculty members, who are the
program heads, with an explanatory e-mail containing information about the research, and
the students in the programs were asked to participate in the study. Questions were
answered by 1095 students voluntarily.

3. ANALYSIS OF DATA AND RESULTS

To analyze the obtained data, the validity and reliability studies of the scale were
carried out in line with the answers from 1095 students who agreed to participate in the
research. The sample size required for factor analysis was examined within the scope of
the study, and the study group was deemed sufficient (Tabachnick & Fidell, 2001).
Explanatory Factor Analysis (EFA) was conducted to determine the scale's construct
validity, which was prepared to determine university students' attitudes toward Testing-
Evaluation in Online Exams. In the analysis, factor loads were determined as at least .60.
Cronbach Alpha coefficient was calculated for the total reliability of the scale. In addition,
Confirmatory Factor Analysis (CFA) was conducted to test the accuracy of the structure
revealed by EFA. Before starting the factor analysis, the Kaiser-Meyer-Olkin (KMO)
coefficient and Barlett Sphericity test were calculated to determine the suitability of the
data. The KMO value was found to be .95, and the Bartlett test result (p = 0.000) was also
significant (George & Mallery, 2001). As a result of EFA, it was seen that the scale was
gathered under a single factor with an eigenvalue greater than 1. The variance explained
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by this single factor regarding the scale is 52.725%. Table 1 presents the characteristics of
13 items on the scale.

Table 1. Factor structure of the scale items

Matter EFA
1- Before the online exam, an explanation was made by the instructors from the University's online system 632
regarding the distribution of questions and scoring in the exam. '

2- The time allotted for online exams was sufficient. 713
3- The questions in the online exams were compatible with the topics covered in the course. ,802
4- Online exams were held on reasonable (appropriate) days and times. ,669
5- Online exams started and ended in the order and calmness that should be. ,790
6- In online exams, it is stated which question has how many points. ,674
7- Since | know the scores of the online exam questions, the exam results do not surprise me. | get the 799
grade I have been waiting for. '

8-1 believe that the end-of-year grades given to my courses are fair. 754
9- During the online exam process, the instructors in my department provide all kinds of support. ,807
10- The system was fine during the online exams. 122
11- Computer support was sufficient during the online exam process. ,684
12- Online exams have been implemented in a way that does not allow cheating. ,661
13- Online exam questions were flawless. 74

As seen in Table 1, the factor load of the scale consists of 13 items ranging from
.661 to .802. It was seen that all items explained 52.9725% of the total variance.

As a result of the Confirmatory Factor Analysis (Figure 1), it was seen that the
structure revealed in the EFA was confirmed. This result also shows that the dimensions
created by considering the literature are statistically verified.

Confirmatory Factor Analysis with Structural Equation Modeling

a1
1
BT

CMIN=301,383; DF=62; CMIN/DF=4,861; p=,000; RMIEA=,059; CFI=967; GFI=2G0

Figure 1: Structural Equation of Confirmatory Factor Analysis Model

The scale was created to determine Vocational School students' attitudes towards
Testing-Evaluation in Online Exams. A single-factor structure was examined for 13 items
in the structure examined. As a result of confirmatory factor analysis, model fit criteria were
examined. After the index analysis, it was determined that there was a covariance
connection between item 7 and item 8, item 8 and item 9, and item 10 and item 11. The
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result analysis revealed CMIN=301,383, DF=62, p=.000, CMIN/DF=4.861, RMSEA=.059,
CFI=.967, GFI=.960, respectively. It is seen that the model fit criteria obtained are within
the accepted limits.

Table 2: Path Coefficients of Items in the Scale

Bo B1 S.E. C.R. P

Item 10 0,677 1

Item 9 0,781 1,191 0,051 23,276 ,000
Item 8 0,704 1,17 0,055 21,176 ,000
Item 7 0,684 1,127 0,054 20,673 ,000
Item 6 0,638 0,974 0,05 19,426 ,000
ltem 5 0,775 1,086 0,047 23,142 ,000
Item 4 0,639 1,108 0,057 19,467 ,000
Item 3 0,793 1,144 0,048 23,6 ,000
Item 2 0,694 1,036 0,049 20,979 ,000
Item 1 0,595 0,955 0,052 18,215 ,000
Item 11 0,63 1,048 0,045 23,193 ,000
Item 12 0,637 0,935 0,048 19,388 ,000
Item 13 0,758 1,06 0,047 22,702 ,000

Bo: Standard Path Factors 8; : Non-Standard Path Coefficients

All items' Path coefficients were statistically significant in confirmatory factor
analysis. When the standardized road coefficients are examined, it is seen that the item
that has the most effect on Assessment - Evaluation is item 3 (8, =0.793). The second and
third effective items in order are item 9 (8, =0.781) and item 5 (8, =0.775). The most
ineffective item is item 1 (8, =0.595).

The standardized regression coefficients in a structural model are represented by
path coefficients in AMOS, a structural equation modeling (SEM) program. The intensity
and direction of the correlations between the latent variables and the observable variables
in the model are indicated by these coefficients. Understanding the route coefficients
during scale development can help validate and improve the scale by illuminating the
connections between various components and their indicators (Byrne,2010). Path
Coefficients of Items in the Scale from Table 2 show that standard path factors higher than
0.5 state satisfactory relations (Brown, 2015).

Findings Regarding Reliability

The Cronbach Alpha internal consistency coefficient was calculated for the reliability
of 13 items of the scale. The internal consistency coefficient was determined as .92. The
obtained values show that this scale is a reliable evaluation tool to measure students'
attitudes towards assessment and evaluation in online exams.

Even while Cronbach Alpha is frequently employed as a reliability indicator, its
relationship to the definition of reliability may need to be clarified with other reliability
indicators. Furthermore, rather than being the best estimate of the actual reliability, it is
typically a lower bound on the actual reliability of a group of objects. Sijtsma (2009)
contends that viewing alpha as indicative of this is oversimplifying and that internal
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consistency is about the factor structure of a set of items. As a measure of reliability,
coefficient alpha is not the only option. Split-half reliability is a possible substitute. There
are numerous theoretical approaches to reaching split-half reliability. The item subsets can
be created in various ways, including balanced and random halves. In the first scenario,
one might point out certain crucial item qualities. The scale would then be divided in half
such that each side had an equal representation of the attributes. Thus, an investigator
may divide the items into subsets with an equal number of items written in the first person,
short items, etc., in each subset. It would be helpful if there were more lengthy first-person
items than shorter ones that we liked using this method (DeVellis & Thorpe, 2022). Under
these conditions, the correlation between one form and the other is equivalent to
correlating either form with itself, as each alternate form is equivalent to the other. The
correlation between the two tests equals the reliability of each. In our sample, the
correlation between the forms is 0.835, and Spearman-Brown coefficients (equal and
unequal, should be more than 0.80) are 0.910, indicating high reliability.

The standardized regression coefficients in a structural model are represented by
path coefficients in AMOS, a structural equation modeling (SEM) program. The intensity
and direction of the correlations between the latent variables and the observable variables
in the model are indicated by these coefficients. Understanding the route coefficients
during scale development can help validate and improve the scale by illuminating the
connections between various components and their indicators (Byrne, 2010)

4. DISCUSSION

In this study, to determine the attitudes of Vocational School students towards
testing and evaluation in online exams, a 13-item scale was developed. After the analysis
of the result, it was seen that the scale had sufficient features. The factor loads and
standard path coefficients of the 13 items in the scale are above 0.60, and the fit indices
are within the desired limits. According to the KMO coefficient (KMO=.95; p=.00), the
sample adequacy is excellent, in line with the classifications in the literature. Since the
Cronbach Alpha reliability coefficient (a=.92) was greater than 70, it was seen that the
reliability coefficient was sufficient, and the scores obtained from 13 items in the scale
were reliable.

Path coefficient results from Table 2 show that item 3, “3- The questions in the
online exams were compatible with the topics covered in the course”, has the most impact
on the scale. As a result, online or not lecturers should carefully construct the exams that
must include the topics. Item 9, “During the online exam process, the instructors in my
department provide all kinds of support”, has the second most effect on Assessment —
Evaluation. So, university management should carefully consider support from instructors
and lecturers. These results support the view that the role of source credibility in attitude
change has been significant in influencing attitude change (Rhine & Severance, 1970;).
The effects of persuasive technology on attitude change have been demonstrated to show
that intentional design can influence a person's attitude or behavior. However, the
covariance from item 1 supports the opposite. The item "An explanation was made about
guestion distribution and scoring in the exam by the instructors on the university's online
system before the online exam" has the least impact on the scale. Thus, explanations of
online exams should be limited to the most important or easily forgotten aspects of the
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online exams. More clearly, stating the explanations before exams by technology cannot
be persuasive for, at least, university students.

The least effective item on the scale is item 1, “1- Before the online exam, an
explanation was made by the instructors from the University's online system regarding the
distribution of questions and scoring in the exam.”, that students don’t want to be
instructed for standard procedures and operations (B, =0.595). As a result, it can be said
that standard reminding of the exam procedures are regarded as boring and must be
shortened or omitted completely.

Studies have found that students generally have positive attitudes toward online
exams, while others have highlighted challenges and concerns (Stradiotova et al., 2022).
For example, Alruwais et al. (2018) reported that most students preferred online
evaluations over traditional ones. Thus, attitudes are important for many factors for online
evaluation. First, attitudes of students regarding student cheating behaviors in online
exams are correlated (Kholid et al., 2021; Reedy et al., 2021). So, negative attitudes affect
the intention to cheat on online exams. Second, attitudes positively affect students'
satisfaction with the University (Basuony et al., 2021). Third, attitudes may be necessary
for e-learning on students' interests (Mudjijanti & Srimulyani, 2023). If students' attitudes
are negative on online exams, students’ interests may be negatively affected. Fourth,
negative attitudes can highlight the inequalities in the testing process due to unequal
access to reliable Internet and technology (Karunarathne & Wijewardene, 2021). More
clearly, if attitudes toward online assessment and evaluation are below the expected level,
this may be caused by inequality in the education system. Lastly, Titarenko et al. (2020)
pointed out the limitations of online testing in fields that require hands-on experience, such
as physical education. So, negative attitudes can result from inadequate or limitations of
online testing. The research suggests that understanding and addressing students'
attitudes towards online exams is crucial for practical assessment and evaluation in higher
education. It can help identify areas of improvement, enhance student satisfaction, and
ensure the integrity of the assessment process.

5. CONCLUSION AND RECOMMENDATIONS

This text discusses university students' attitudes toward online exams in the context
of the COVID-19 pandemic. It highlights the shift to distance education and the challenges
institutions, teachers, and students face in adapting to online learning. The importance of
considering students' attitudes towards online exams is emphasized, as attitudes can
influence academic engagement, achievement, and the adoption of e-learning. The study
presents the development and analysis of a scale to measure students' attitudes toward
online exams, including factor analysis and reliability testing. The findings indicate that the
scale is reliable for assessing students' attitudes. Analyses results, according to item path
covariances, show that lecturers have been the most important items on the scale.
Moreover, the examination process should be considered according to university students’
abilities and cognition. The text suggests further research and qualitative studies on
students' attitudes toward online testing.

University students' attitudes towards testing and evaluation in online exams are
one of the issues that should be emphasized in education. The adequacy of the student's
achievements due to their education is determined by the exams to be administered. For

165



Arun, K. et al. (2023). A scale development to determine university students’ attitudes to online
exams assessment. Advanced Education, 23, 157-169. DOI: 10.20535/2410-8286.283028

this reason, online exams are of great importance to students. Moreover, path analysis
results show that even though technological achievements are important, the most
effective items are still related to the construction of the exams itself and support from real
humans and lecturers. So, universities must prepare their lecturers as well as develop a
good technical infrastructure because lecturers and university professors are the most
credible factors in students’ attitudes to online learning.

The scale used in this study was carried out on associate degree students, and it
can be used in research conducted with undergraduate students. Moreover, there also
needs to be more qualitative and quantitative research regarding examining students'
attitudes toward e-testing. In the post-pandemic period, the system and the method of
administration will be developed with more rigorous studies, considering the scale items
created in universities where online education continues in some courses and exams are
held online.

As practical implications, it is crucial to understand the attitudes and make them
positive to universities. Otherwise, students tend to cheat more and even lose interest in
online education. Moreover, determining university students' attitudes to assessment and
evaluation in online exams can shed light on inequalities between students and testing
quality (including limitations). In a nutshell, by evaluating the students' attitudes to the
assessment of exams, university management can prevent cheating, inequalities, lousy
guality, and loss of interest; in the meantime, by increasing attitudes, management can
increase student satisfaction and education quality.
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