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ABSTRACT

This study examined the effect of randomly ordered multiple-choice test forms on students' academic
achievement. This study was carried out with a true experimental design. All students participating in the study
received their training through online learning. The study group for the research consisted of 2932 freshman
university students studying at different faculties in a state university in the fall semester of the 2023-2024
academic year. A 20-item multiple-choice test was used to measure the students’ academic achievement. Four
different test forms were generated by randomly ordering the items with medium difficulty levels. One-way
ANOVA was used to test whether there was a significant difference between the mean scores for students
using different test forms. Additionally, test statistics for different test forms were examined. The findings
showed no significant difference between the students' mean scores with different test forms (1) and that the
score distributions were balanced (2). As a result of this study, it was found that different test forms created
through random ordering do not affect students' academic achievements. This study suggests that educators,
test developers, and administrators can create different test forms through randomization as a cheating
prevention method in multiple-choice tests. Although the test forms had statistically similar results and did not
differ in terms of student achievement, the low reliability coefficients of the tests raise the question of whether
random item ordering is appropriate for online learners.
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Coktan se¢gmeli testlerde maddelerin rastgele siralanmasinin ¢evrimigi
ogrenenlerin akademik basgarilar iizerindeki etkisi

OZET

Bu galismada, rastgele siralanmis goktan segmeli test formlarinin 6grencilerin akademik basarilarina etkisi
incelenmigstir. Calisma gercek deneyselde gerceklestirilmistir. Calismaya katilan tUm o6grenciler egitimlerini
cevrimici 6grenme yoluyla almistir. Arastirmanin galisma grubunu, 2023-2024 egitim-6gretim yili gliz yaryilinda
bir devlet Universitesinin farkli fakdltelerinde 6grenim goren 2932 birinci sinif Universite ogrencisi
olusturmaktadir. Ogrencinin akademik basarisini lgmek igin 20 soruluk goktan segmeli test kullaniimistir. Orta
zorluk derecesine sahip maddeler rastgele siralanarak dort farkli test formu olusturulmustur. Farkli test
formlarini alan 6grencilerin ortalama puanlari arasinda anlamli bir fark olup olmadigini test etmek igin One-way
ANOVA kullaniimistir. Ayrica farkli test formlarina ait test istatistikleri incelenmistir. Bulgular, 6grencilerin farkli
test formlarindaki ortalama puanlari arasinda anlamli bir fark olmadigini (1) ve puan dagilimlarinin dengeli
oldugunu (2) gostermistir. Bu calismanin sonucunda, rastgele madde siralamasinin 6grencilerin akademik
basarilarini etkilemedigi ortaya cikmustir. Bu galisma, editimcilere, test gelistiricilere ve yoneticilere, goktan
secmeli testlerde glvenli bir degerlendirme saglamak icin rastgele maddde siralamasi yoluyla farkli test formlari
olusturmalarini dnermektedir. Test formlari istatistiksel agidan benzer sonuglar gosterse ve 6grenci basarisi
agisindan farklilik yaratmasa da, testlerin dustk guvenilirlik katsayilari, rastgele madde siralamasinin gevrimigi
dgrenenler igin uygun olup olmadigi sorusunu gindeme getirmektedir.
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Introduction

Assessment, one of the most difficult and time-consuming processes in education, is carried
out to obtain information about students and improve the teaching process (Butler, 2018). In
this process, measurement tools are administered as a summative assessment to measure
the post-training learning outcomes of the students (Biesta, 2009). Students' knowledge and
skills are measured and scored using these tools. These scores indicate students' academic
achievement and how much they benefited from the training (Good, 1973). Multiple-choice
tests are the most commonly used measurement tool to determine academic achievement
(Schuwirth & Van der Vleuten, 2004; Smith, 2020). Multiple choice tests consist of a question
and items including one correct option and distracting options (Tamir, 1991). Tests offer the
opportunity to measure a wide curriculum because they contain several questions. All learning
objectives can be covered by using items that address different cognitive levels (Lowe, 1991).
Thanks to computer-aided systems, scores are obtained quickly and objectively. The objective
measurement and ease of scoring are the most important factors that make multiple-choice
tests stand out (Baghaei & Amrahi, 2011; Roediger & Marsh, 2005). For these reasons,
multiple-choice tests have been chosen for large-scale national and international evaluations
for many years.

Despite significant advantages, multiple-choice tests are vulnerable to cheating (Sad, 2020).
Students can view other students' answer sheets and reach the correct answer by whispering
or signaling to each other. For this reason, some precautions are taken to minimize the risk of
cheating, such as proctoring and sitting in single rows. The most common of these measures
is the use of different forms for the test. For this purpose, equivalent items are prepared or
different test forms are generated using the same items. Random ordering of items is the
most popular method (Davis, 2017). Randomizing the item order is an effective way to create
different test forms (Carnegie, 2017). Creating different test forms by ordering the same items
allows students to be evaluated more fairly (Sue, 2009). This method significantly prevents
students from cheating (Gyamfi, 2022). The use of this method has become more widespread
with the emergence of computer programs that automatically distribute the items randomly.

The most important parameter to consider when preparing different test forms is that they
should be equivalent (Opara, 2021). The test should provide equal opportunities to all students
and different forms should not affect the performance of students (Papenberg et al., 2021).
However, Stanley (1961) stated that a difficult test item will reduce student performance as it
will affect the responses to the next few items. It was also claimed that students who
encounter difficult items in the early stages of the test will experience a decrease in motivation
and excessive time consumption (Cronbach, 1970; Leary & Dorans, 1985). For this reason,
starting the test with easy questions has become a generally accepted practice. (Hambleton &
Traub, 1974; Hodson, 1984; Skinner, 1999). From another perspective, items preceding an item
can improve performance by providing students with a set of cues. The opposite situation can
also be confusing and cause student performance to decrease (Carlson & Ostrosky, 1992).
Canlar and Jackson (1991) considered students who received the form in which related items
were consecutive to be lucky students. Randomizing test items has the potential to affect
measurement if a student encounters difficult items early (Sad, 2020) or if items follow the
flow of the topic (Baldwin & Howard, 1983). Therefore, there is a strong belief among students
that randomly ordered tests are more difficult (Pettijohn & Sacco, 2007) and that this affects
their test scores (Bard & Weinstein, 2017). Additionally, educators are concerned about
whether item ordering methods provide fair assessment for students (Stout & Heck, 1995).

The effort to prevent cheating is required to provide a reliable assessment (Surahman & Wang,
2022). If item ordering affects student performance and/or the equivalence of test forms, the
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assessment is threatened by a factor beyond student control. Such an effect is not desired by
either educators or students. Different forms must consistently measure the same basic
characteristics; in short, they must be equivalent (Borsboom & Molenaar 2015). As Green
(1981) pointed out, achieving this equivalence requires tests to have not only similar score
distributions but also similar statistical values. However, in studies investigating the effect of
item order on students' academic achievement, the focus has generally been on student
performance and the structure of the test has not been taken into account (Aamodt &
McShane, 1992; Hauck et al., 2017). Additionally, unlike previous studies, the students in this
study were online learners. In this context, this study examined the effects of four different test
forms (A-B-C-D) created with random item ordering on students' academic achievement, by
considering the structure of the test forms. With this main purpose, answers were sought to
the following research questions.

a) What is the distribution of scores on randomly ordered test forms and what is the structure
of the test forms?

b) Does student academic achievement differ significantly across different test forms?

Method

Research design

This study was carried out with a true experimental design. Students were randomly assigned
to levels of the independent variable in order to minimize the effect of individual differences
that may initially exist between the groups and to increase internal validity (Fraenkel & Wallen,
2006). In this way, the impact of possible differences in the students' prior knowledge levels
about the subject of the course were also minimized. After the training, the academic
achievement test was applied to the groups. All students participating in the study received
their training through online learning. The trainings were carried out by the same instructor and
using the same course materials. Students' academic achievements were measured using
different forms (A, B, C, and D) of the same multiple-choice test, created through random item
ordering. In this way, the average scores in the groups were compared and possible
differences arising from the order of items in the multiple-choice tests were investigated.

Group A (n=749) —»| FormA | €
R
Students Group B (n=733) —» FormB | €—— g
(N=2952) Group C (n=729) —»| FormC «— %
Group D (n=721) —|  FormD <«

R: Random assignment; Group A, B, C, D: Groups formed by random assignment;, Form A, B, C, D: Multiple
choice test forms created through random ordering

Figure 1 Research design
Study group

The study group for the research consisted of 2932 freshman university students studying at
different faculties in a state university in the fall semester of the 2023-2024 academic year.
The study was carried out with Ataturk’s Principles and Revolution History course, which is
compulsory for all students. The distribution of students into groups is given in Table 1.



1257 ODUSOBIAD

Table 1 Distribution of students

Form A Form B Form C Form D Total
Faculty/College
N % N % N % N % N %

Agriculture 23 26.44 22 25.29 20 22.99 22 25.29 87 297
Arts and sciences 78 243 85 26.48 79 24.61 79 24.61 321 10.95
Dentistry 27 25.23 26 243 27 25.23 27 25.23 107 3.65
Economics and administrative 47 24.48 46 23.96 49 25.52 50 26.04 192 6.55
Education 84 253 80 241 83 25 85 25.6 332 11.32
Fine arts 18 23.38 22 28.57 19 24.68 18 23.38 77 2.63
Health science 35 26.52 33 25 32 2424 32 2424 132 4.5
Marine sciences 18 22.5 23 28.75 22 27.5 17 21.25 80 273
Music and performing arts 21 27.27 18 23.38 18 23.38 20 25.97 77 2.63
Social sciences 83 27.39 72 23.76 74 24.42 74 24.42 303 10.33
Sports sciences 33 31.13 25 23.58 28 26.42 20 18.87 106 3.62
Technical sciences 80 25.72 79 254 75 2412 77 24.76 311 10.61
Theology 22 27.5 20 25 16 20 22 27.5 80 273
Tourism 13 27.66 14 29.79 10 21.28 10 21.28 47 1.6
Vocational schools 167 24.56 168 24.71 177 26.03 168 24.71 680 23.19
Total 749 25.55 733 25 729 24.86 721 24.59 2932 100

Implementation process

The Ataturk's Principles and Revolution History course lasted 8 weeks. Courses conducted via
online learning were taught synchronously (live) for 2 hours per week by the same instructor.
Courses were recorded and made available to students who did not attend the live course.
Students were able to access course recordings wherever and whenever they wanted. In
addition, the slides and documents were shared with the students every week via the learning
management system (MOODLE). At the end of the training, a multiple-choice test was
administered to determine the student's academic achievements.

Tests were administered face-to-face in a traditional paper-and-pencil testing format. Students
were randomly assigned to classes within each faculty. Each student was seated in a single
row and the tests were conducted under the supervision of instructors. Four different multiple-
choice test forms were distributed to the students sequentially. Students were given 20
minutes for the test consisting of 20 questions. Tests were held simultaneously (2.00 PM) in
all faculties of the university.

Data collection tools

To measure the students” academic achievement, a 20-item multiple-choice test was prepared
by the course instructor according to the learning objectives of the course (YOKAT, 2018). The
distribution of items across topics is given in Table 2.

Table 2 Distribution of test items

Number of Question

Week Topic Questions Number

1 Concepts like revolution, reform, republic etc. 2 1,2

2 The structure of the Ottoman Empire 3 3,48

3 Constitutional developments in the Ottoman Empire 3 56,7

4 Political parties and intellectual movements 3 9,10, 11

5 Trablusgarp (ltalo-Turkish) and Balkan Wars, World War |, Armistice

6 of Mudros 4 12,13,14,17
Partition Plans for the Ottoman Empire

7 Life of Mustafa Kemal Pasha and the situation in Anatolia 2 16,18

8 Amasya, Erzurum, Sivas, and Other National Congresses 3 15,19, 20

Since the test covers the beginning topics on the course, it focused on the learning goal of
"understanding the historical foundations of Ataturk's principles". Items were prepared at the
'knowledge' and 'comprehension' levels of Bloom's taxonomy. This choice is due to the course
being at an introductory level and the students having limited prior knowledge of the subject.
Test items were selected from the question pool categorized by topic, and opinions were
obtained from other faculty members who were experts in the relevant field to ensure content
validity. In addition, feedback was received from an academic who is an expert in the field of
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measurement and evaluation to evaluate the suitability of the items in terms of measurement
tools. The distribution of the items according to Bloom's taxonomy is given in Table 3.

Table 3 Distribution of items according to Bloom taxonomy

Cognitive Domain Knowledge Comprehension
Question 1,2,57,89,10,12,13,14,15,17,18,19,20 3,4,6,11,16

A reliability coefficient was not calculated directly because the test items had not been used
together in a single form before. However, the reliability of the test was indirectly ensured by
evaluating the discrimination and difficulty indices obtained from previous test uses of each
item. The test had medium difficulty level (Basol, 2018), which is considered the ideal difficulty
index (pj=0.40-0.60). The test items had discrimination power of over 0.30. Each test item had
four options, one of which was correct and the other three were distractors. Each correct
answer was worth 5 points, and a minimum of 0 and a maximum of 100 points were received
from the test. Four different test forms were created by changing the order of the items
through random ordering. The order of the items in the test forms is given in Table 4.

Table 4 The order of the items in the test forms

Form A Form B Form C Form D
Q1 Q12 Q5 Q8
Q2 Q13 Q6 Q13
Q3 Q17 Q7 Q19
Q4 Q19 Q14 Q2
Q5 Q20 Q15 Q3
Q6 Q14 Q16 Q16
Q7 Q15 Q17 Q1
Q8 Q18 Q8 Q9
Q9 Q16 Q18 Q17
Q10 Q7 Q1 Q4
Q11 Q8 Q2 Q5
Q12 Q9 Q19 Q14
Q13 Q1 Q11 Q20
Q14 Q2 Q12 Q12
Q15 Q6 Q3 Q6
Q16 Q3 Q13 Q15
Q17 Q4 Q20 Q18
Q18 Q10 Q9 Q10
Q19 Q5 Q10 Q11
Q20 Q11 Q4 Q7

Data analysis

One-way ANOVA was used to test whether there were significant differences between the
mean scores of students who used different test forms. The compared scores were
independent and exhibit normal distribution (Table 5) with skewness and kurtosis values of the
scores in the range of +1 (Hair et al, 2013). The distributions of the variances of the group
scores were equal [Levene F(3,2928)=0.434, p=0.729, p>0.05].

Table 5 Skewness and kurtosis values of the scores

Variable SkeyvnAess KurtAosAis

Statistic Std. Error Statistic Std. Error
Form A 0.364 0.089 -0.259 0.178
Form B 0.374 0.090 -0.300 0.180
Form C 0.375 0.091 -0.267 0.181
Form D 0.330 0.091 -0.463 0.182

The mean score, standard deviation, test difficulty, and reliability coefficient were calculated
separately for each test form. The reliability of the test, which has different item difficulty
levels, was calculated using the KR-20 reliability coefficient (Kuder & Richardson, 1937).
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Findings

The findings obtained from the analyses are presented under two subheadings according to
the research questions.

Findings regarding score distribution and structure of the test forms

The mean scores and standard deviations for students using different test forms are given in
Table 6.

Table 6 Mean score and standard deviations

N M SD Mode Median Range
Form A 749 46.07 17.33 45 45 90
Form B 733 47.04 17.11 45 45 95
Form C 729 46.28 17.13 40 45 90
Form D 721 47.62 17.46 35 45 95

The students' mean scores in different test forms were 46.07 for those using Form A; 47.04
for those using Form B; 46.28 for those using Form C; and 47.62 for those using Form D.
Standard deviations were 17.33 for Form A, 17.11 for Form B, 17.13 for Form C and 17.46 for
Form D. While the students who took the test with Form D had the highest mean score (M=
47.62), the students who took the test with Form A had the lowest mean score (M= 46.07).
There appears to be a difference of 1.55 points between the highest mean and the lowest
mean.

The most frequently repeated value (mode) in Form A (n=100) and Form B (n=100) was 45.
This value was 40 in Form C (n=91) and 35 in Form D (n=88). When the scores are ranked
from low to high, the median value for all forms was 45. In skewed distributions, the arithmetic
mean and median move away from each other (Kaplan & Saccuzzo, 2001). At this point, the
distance between the arithmetic mean and median values between the forms is close. The
range between the highest and lowest scores for the forms are also close to each other. So,
the scores for each form are heterogeneous; in other words, they distinguish between those
who know and those who do not know the topic (Kaplan & Saccuzzo, 2001). The test score
distributions of the students are shown in Figure 2.
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Figure 2 Score distributions

The distributions of student test scores appears to be similar in Figure 2. Score distributions
are skewed to the right in all forms. The positive skewness values (Form A=0.364; Form
B=0.374; Form C=0.375; Form D=0.330) also show this (see Table 5). These values show that
the students' scores are not high. Statistics for the test forms are shown in Table 7.

Table 7 Statistics for test forms

Test Form X Sx2 Sx rj(KR-20) p SHX
Form A 9.24 11.86 3.44 0.65 0.46 2.05
Form B 9.41 11.68 3.42 0.64 0.47 2.05
Form C 9.26 11.80 3.44 0.64 0.46 2.05
Form D 9.54 12.15 3.49 0.66 0.48 2.05

X arithmetic mean, Sx2: variance, Sx: standard deviation, rj: reliability, p: average difficulty, SHX: standard error

The reliability coefficient of KR-20 was found to be 0.65 for Form A, 0.64 for Form B, 0.64 for
Form C and 0.66 for Form D. While Basol (2018) stated that the KR-20 reliability coefficient
exceeding the threshold value of 0.70 indicates that the test reliability is high, Kalayci (2008)
considers values between 0.60 and 0.80 to be acceptable. In short, although these reliability
coefficients do not indicate that the different test forms had high internal consistency, they are
similar. The standard error value is also the same (SHX=2.05) for all forms of the test. The
forms are affected by similar external factors and are consistent in terms of elements that are
not related to the measured characteristics (Thissen, 2017). The average difficulty indexes for
the test forms were 0.46, 0.47, 0.46 and 0.48. All forms exhibited a medium difficulty level, with
an ideal value between 0.60 and 0.40 (Basol, 2018). In addition, test statistics such as the
reliability, average difficulty, and standard error values of the test forms are similar. From here,
the test forms have statistically close values and are somewhat equivalent.

Findings regarding of academic achievement

The ANOVA test results, which determine whether different test forms created a significant
difference in students' test scores, are given in Table 8.

Table 8 ANOVA results of test scores

Form N M SD df F D
Form A 749 4607 1733

Form B 733 4704 17.11 §

Form C 729 4628 1713 2978 1.255 0.288
Form D 721 4762 17.46

Note. * not significant at p < 0.05

The analysis results show that different forms of the multiple-choice test did not create a
significant difference in students' test scores [F (3-2928) = 1.255, p>.05]. Although the mean
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scores for students taking Form D (M = 47.62) were higher than the mean scores for students
taking Form A (M = 46.07), this difference is not significant. According to this finding, different
test forms created through random item ordering did not have a significant effect on students'
academic achievement.

Discussion

In this study, the effect of different test forms created with random ordering on students'
academic achievement was examined. In addition, statistical changes between different test
forms were examined. The findings showed that the distribution of scores for students using
different test forms was balanced (1) and there was no significant difference between their
mean scores (2). In addition, different test forms created with random order had statistically
close values.

There are limited studies in the literature comparing different test forms created through
random ordering. Schimit and Sheirer (1977) stated that there was no significant difference in
student performance between three randomly ordered test forms. Gyamfi et al. (2023)
compared five randomly ordered test forms and found that the order of multiple-choice test
items did not affect students' performance. Peek (1994) found that randomizing the order of
test items did not have a significant effect on students' scores and recommended that
educators use randomization to order test items. These findings are consistent with this
study's finding that there was no significant difference between students' mean scores on
different test forms. However, Vander Schee (2009) stated that random ordering creates a
disadvantage for successful students. Similarly, Stout and Heck (1995) argued that students
who take the random version of the test are at a disadvantage. In the literature, ordering test
items according to the topic flow (Russell et al. 2003; Opara, & Uwah, 2017) and order of
increasing item difficulty provides an advantage for students (Baffoe et al., 2024; Weinstein &
Roediger, 2012). This raises the question of whether random ordering negatively affects
student performance.

Ordering test items according to the topic flow improves student performance compared to
random ordering (Canlar & Jackson, 1991; Gruber, 1987). This performance increase is
explained by the cognitive learning process (Balch, 1989; Baldwin & Howard, 1983; Norman,
1954). Cronbach (1950) emphasized that the order of topic flow is important in encoding and
remembering information in memory. New information is encoded into long-term memory by
connecting with previous information (Ertmer & Newby, 2013). According to schema theory,
semantic networks connect information in the mind (Frederiksen et al., 1999). Organizing and
structuring information in the mind makes retrieving it easier (Sweller, 2011; Kirschner, 2002).
In this context, while topic-ordered tests may improve students' performance, randomly
ordered tests may cause confusion and decreased performance (Carlson & Ostrosky, 1992).
Considering the theoretical framework, topic-ordering tests may positively affect student
performance.

It was also observed that ordering test items according to increasing item difficulty positively
affects students' performance compared to random ordering (Hodson, 1984; Plake, 1982).
Students who encounter difficult items at the beginning of the test have lower performance
(Dogan Gul & Cokluk Bokeodlu, 2018; Paretta & Chadwick, 1975; Vander Schee, 2013). Having
difficult questions at the beginning of the test increases anxiety and reduces performance
(Zeidner, 1998; McKeachie et al, 1955). For this reason, ordering the items from easy to
difficult is thought to increase students' attention and motivation (Linn & Gronlund, 1995;
Skinner, 1999). Random ordering of test items may increase the risk due to the possibility of
students encountering difficult questions too early (Sad, 2020). Accordingly, the random
ordering of the items may decrease the achievement of the students.

While difficult question items at the beginning of the test may negatively affect students'
emotional and psychological states, starting with easy questions may increase their
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motivation. It should also be taken into consideration that topic-order tests may increase
students' performance. However, how the ordering affects the psychometric properties of the
test is also crucial. It should not be forgotten that the item order will change the psychometric
properties of the test as well as the test scores of the students (Hodson, 1984). In this study,
the test reliability, test difficulty levels, and standard error values for the different forms
created by random order were similar. Although the forms are equivalent, accurate
measurement is only possible with measurement instruments that have valid psychometric
properties (Cook & Beckman 2006). Although this study found that the forms created with
random order had no effect on academic achievement and that the test forms were equivalent
to each other, it should not be forgotten that the reliability coefficient of the test forms was
low. Perhaps different ordering methods may increase the psychometric properties of the test,
such as reliability, along with student performance.

Online learning pedagogy is different from face-to-face education, and assessment methods
should be appropriate for the learning process (Gikandi et al,, 2011). Siddiqui et al. (2024)
stated that students perceive online learning differently than face-to-face learning and that
these differences should be reflected in assessment methods. Therefore, the assessment
process must be consistent with the structured and sequential content in the online learning
process (Howard & Scott, 2017). Since the content in online learning environments is
presented in a certain structure and logical order, failure to maintain this structure during the
assessment phase may disadvantage students. In other words, the random order of the items
may have made it difficult for students to respond appropriately to the structured learning
process, leading to a decrease in their performance. This indicates that test forms created
according to the topic or with increasingly difficult item order may increase students'
performance. However, based on the findings of this study, different test forms created
through random ordering provide fair evaluation of students.

Conclusion and suggestions

This study showed that educators' concerns that some students are disadvantages by
randomly ordering test forms are unfounded. Based on the findings obtained in this study,
different test forms created through random ordering do not affect the academic
achievements of the students, and the test forms are equivalent. This study suggests that
educators, test developers, and administrators can create different test forms through the
randomization of items as a cheating prevention method in multiple-choice tests. In this
context, instructors should be encouraged to use different randomly ordered test forms to
reduce students' attempts to cheat on tests. However, in this study, the test forms were
evaluated based on their average difficulty levels. Focusing only on the average difficulty level
may lead to misleading conclusions about the effects of item order. Therefore, it is
recommended that in future studies, the difficulty index be addressed at the item level and the
analyses be deepened to consider the individual difficulty of each item on different test forms.

Although this study found that randomly ordered multiple-choice test forms did not have a
significant effect on students’ academic achievement, if random ordering creates a
disadvantage for students compared to other ordering methods, this is an important situation
to consider. Additionally, studies should be performed to determine which of these ordering
methods provides a more accurate measurement. In this context, it is recommended to
conduct experimental studies investigating the effects of different forms ordered according to
topic flow, difficulty, and random order on students' academic achievements and test
statistics in future studies.

Limitations

In paper-and-pencil tests, students are not restricted to answering questions in a particular
order and are free to skip forward/backward within the test to look for items they know or find
easy. In this study, the order in which students answered the test items was not controlled and
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it was assumed that the students answered the test according to the item order on the test
form.

Another limitation of this study is that the test forms were evaluated at the average difficulty
level. The individual difficulty levels of the items may have differed between test forms. In
addition, the items used focused only on the knowledge and comprehension levels of Bloom's
taxonomy. As the cognitive level of the items increases, the effect of random order on
students' success may differ.

Since this study was conducted only within a specific course, it may be difficult to generalize
the findings to different fields. Considering that different course content and test types can
have different effects on students, future studies in different fields may help to understand this
situation better. In addition, since only multiple-choice test and random ordering were used in
the study, the effect of order on other question types and the use of different ordering
methods could not be examined. Studies covering different exam formats and question types
will address this deficiency.
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