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This study examines the effect of item order (random, increasingly difficult, and
decreasingly difficult) on student performance, test parameters, and student
perceptions in multiple-choice tests administered in a paper-and-pencil format
after online learning. In the research conducted using an explanatory sequential
mixed methods design, quantitative data were first analyzed and then qualitative
data were collected to examine these findings in depth. 2131 freshman university
students participated in the quantitative part of the study and 312 students
participated in the qualitative part. After 14 weeks of online foreign language
education, tests with different item orders were applied to measure the academic
achievement of the students. The findings revealed that item order did not
significantly affect academic achievement of students. Item order was found to not
affect test parameters such as test difficulty and reliability. The most striking
finding the difficulty level of the items changes depending on the item ordering.
Findings regarding student perceptions show that encountering difficult questions
at the beginning of the test reduces motivation, increases anxiety, and creates a
negative perception of the assessment process. Additionally, students emphasize
that the assessment process should be compatible with the pedagogical structure
of online learning. These findings indicate that students' perceptions as well as test
statistics should be taken into account in test design. In this context, conducting
the assessment of education provided through online learning in an online
environment can eliminate many discussions regarding the item order. Based on
these findings, it is recommended that future research be expanded to include

different courses, item order method, and individual student differences.

Introduction

Assessment is one of the three basic elements of education. Assessment undertakes the role of guiding and

developing the other two basic elements of education, learning and teaching (Novak et al., 2005). It also

determines how effective the teaching process is and whether students are achieving their learning objectives

(Harlen et al., 1992). If the assessment is done to guide and improve the teaching process, it is called formative,

and if it is done to determine the student's academic achievement, it is called summative (Reynolds et al., 2006).

This study focuses on summative assessment. The high risk of academic dishonesty in online assessment raises
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concerns about the reliability of assessment processes (Zanetti & Butera, 2025). Although technological solutions
such as learning analytics, artificial intelligence, LMS-based solutions, and webcam proctoring are used to ensure
security in online assessment (Hilliger et al., 2022), privacy concerns, data protection issues, and high costs hinder
this (Nigam et al., 2021). Therefore, summative assessment often requires moving from online environments to
face-to-face traditional environments (Xiong & Suen, 2018). This situation brings with it some handicaps. Online
learning has a different pedagogical approach where the contents are presented in a structured and logical order.
Since students build knowledge step by step in this process, it is expected that the assessment methods will also
be suitable for this structure (Howard & Scott, 2017). However, traditional face-to-face tests applied after the
online learning process may not match this pedagogical structure. Especially in cases where the questions are
randomly ordered, it may be difficult for students to produce answers that are appropriate for their learning styles
(Siddiqui et al., 2024). Unfortunately, this situation is often ignored and impossibilities make face-to-face tests

mandatory for summative assessment.

A summative assessment is done and scored to see whether the students have achieved the learning objectives.
These scores play a critical role in understanding the academic achievements of the student. These scores can be
created by evaluating in-class activities, oral presentations, and written documents, or they can be revealed by
measurement tools applied at the end of the education (Walsh & Betz, 1995). Undoubtedly, the most popular

measurement tool multiple-choice tests (Butler, 2018).

Multiple-choice tests provide an opportunity to objectively measure student achievement effectively and reliably
(Lowe, 1991). Scoring of the tests is easy and fast, and they can be evaluated without error with the help of a
computer. For this reason, they are widely preferred in assessments involving large groups of students (Anaya et
al., 2022). Despite these advantages, multiple-choice tests can lead to the creation of false information through
guesswork and chance (Roediger & Marsh, 2005). In addition, since they facilitate communication and interaction
with other students, they are vulnerable to cheating (Taskin, 2024). In large groups, especially in situations where
seating space is limited, multiple-choice tests are developed in more than one form to reduce the risk of cheating
(Davis, 2017). To develop more than one form of the test, alternative forms are produced by changing the item
order (Carnegie, 2017). Although creating different test forms greatly reduces cheating attempts, it raises concerns
about whether it affects students' test performance (Gyamfi et al., 2023). There is a widespread and strong belief

among students that the item order affects their performance (Bard & Weinstein, 2017).

Bachman (1990) states that the measurement method should not affect students' performance and should not
interfere with the structure being measured, whereas the item order has the potential to affect the measurement.
In particular, it is suggested that the difficulty level of a previous item may influence the student's response to
subsequent items. Cronbach (1970) stated that an incorrect answer to a difficult item can negatively affect students'
motivation, while Carlson & Ostrosky (1992) stated that a difficult item encountered early on will cause a decrease
in students' test performance. In this context, students feel more successful in tests ordered from easy to difficult
and evaluate the test as less challenging (Chen, 2012). On the other hand, Pettijohn & Sacco (2007) found that
randomly ordered tests were perceived as more difficult by students. This perception created by the item order on

students is an important finding in itself (Weinstein & Roediger, 2012). These findings suggest that test order may

999



Taskin

play an important role in both student perceptions and test performance. According to the Cognitive-Attentional
Model, anxiety, negative thoughts, and distraction negatively affect human cognitive resources (Naveh-Benjamin
et al., 1991). During the test, when students have to deal with negative thoughts instead of focusing on the
questions, their cognitive resources are depleted and their performance decreases. Therefore, it is assumed that
arranging the test items in order of increasing item difficulty will increase students' motivation and improve their
test performance (Akugri, 2023). In fact, over time, it has become a generally accepted approach to start test with

easy items (Skinner, 1999).

With random item ordering, students are likely to encounter a difficult item early in the test (Sad, 2020). This is
likely to disadvantage some students, leading to unfair outcomes. However, different test formats should give
equal chances to all students and no external factors should affect student performance (Gyamfi & Yeboah, 2022).
The most important parameter to consider when preparing more than one test form is that the forms created must
be equivalent (Papenberg et al., 2021). Findings in the literature on the effects of random order and increasing
difficulty order test forms on student performance are contradictory. Studies are showing that students performed
better in the increasing difficulty order test (Baffoe et al., 2024) or the random order test (Abdullahi & Akwashiki,
2020), as well as studies showing that no effect was observed (Opara & Ogbanu, 2023). The weakness of these
studies is that the effect of item ordering is examined based only on student performance. According to Classical
Test Theory, the parameters of the test change depending on the performance of the group (Crocker & Algina,
1986). In particular, changing the item order may affect basic parameters of the test such as reliability, validity
and discrimination (Kaplan & Saccuzzo, 2001). The difference in performance between groups or the way the test
is administered will affect the test parameters. On the other hand, if the groups are similar to each other and the
test contents are the same, the test parameters are expected to remain consistent (Fan, 1998). Therefore, item order
is likely to affect the accuracy of measurement by affecting test parameters as well as students' test performance.
For a fair and reliable evaluation, test parameters as well as student performance must be taken into account
(Anastasi & Urbina, 1997). In this context, the effect of item order (random order, decreasing difficulty order and
increasing difficulty order) on students' academic achievement was examined in this study, while test parameters
were also taken into account. The quantitative findings obtained were supported by qualitative findings revealing
students' perceptions of item order. In this direction, the following research questions were sought:

1.  What is the distribution of students' test scores across different test forms?

2. Isthere a significant difference in academic achievement among students who take different forms of the

test?
3.  What are the test parameters in different forms of the test?
4. Is there a relationship between the difficulty indexes of the items in different forms of the test?

5. What are the students' perceptions of the item order?

Method

Research Design

This research was conducted using mixed-methods and an explanatory sequential design was used (Figure 1).

This design involves first collecting and analyzing quantitative data, and then collecting qualitative data to
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examine these findings in more depth (Creswell, 2014).

Quantitative Identify Qualitative Data Interpret Result
Data Collection E> results for E> Collection and How qualitative
and Analysis follow up Analysis explain quantitative

Figure 1. Explanatory Sequential Design

In the quantitative phase of the research, true experimental design was used. In this design, the independent
variable is the item ordering methods (random order, increasing difficulty order, decreasing difficulty order) and
the dependent variable is the students' academic achievement. The study consisted of three experimental groups
(Group A, Group B, Group C) formed through random assignment. All groups took a foreign language (English)
course online for 14 weeks. At the end of the training, multiple-choice tests were applied. Quantitative data were
subjected to statistical analysis to examine the effect of the independent variable between the groups, and the

parameters of the test forms (reliability coefficient, test difficulty, etc.) were also examined.

In the quantitative phase of the research, a semi-structured interview form was applied to understand the students'
perceptions regarding the item order. The data obtained from this form was evaluated using the content analysis

method (Drisko & Maschi, 2016).

Participants

The participants of the study are freshman university students studying at various faculties of a state university in
the fall semester of the 2023-2024 academic year. Participants were informed before the study that the data would
be analyzed at the group level, would be used for scientific purposes, and their personal information would be
kept confidential. A 2131 freshman university students participated in the quantitative part of the study. 312
students who volunteered their opinions participated in the qualitative phase of the study. Data were collected
randomly and anonymously from the participants. The distribution of the participants into groups is presented in

Table 1.

Table 1. Distribution of Participants

Group A Group B Group C Total
Faculty/ Vocational School
N % N % N % N %
Faculty of Agriculture 20 2.81 19 2.73 22 3,05 61 2,86
Faculty of Arts and Sciences 70 9.83 64 9.18 61 8,45 195 9,15
Faculty of Dentistry 18 2.53 18 2.58 16 2,22 52 2,44

Faculty of Economics and

48 6.74 50 7.18 51 7,06 149 6,99
Administrative Sciences
Faculty of Education 73 10.25 77 11.05 78 10,8 228 10,7

Faculty of Fine Arts 17 2.39 15 2.15 15 2,08 47 2,21
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Group A Group B Group C Total
Faculty/ Vocational School
N % N % N % N %

Faculty of Health Sciences 22 3.09 22 3.16 22 3,05 66 3,1
Faculty of Marine Sciences 11 1.54 9 1.29 11 1,53 31 1,45
Faculty of Medicine 7 0.98 6 0.86 8 1,11 21 0,99
Faculty of Music and Performing Arts 19 2.67 15 2.15 18 2,49 52 2,44
Faculty of Sports Sciences 25 3.51 18 2.58 18 2,49 61 2,86
Faculty of Theology 25 3.51 24 3.44 24 3,32 73 3,43
Social Sciences 69 9.69 75 10.76 78 10,8 222 10,42
Technical Sciences 101  14.19 92 13.2 96 13,3 289 13,56
Akkus Vocational School 9 1.27 11 1.58 8 1,11 28 1,31
Fatsa Vocational School 47 6.6 50 7.18 53 7,34 150 7,04
Ikizce Vocational School 38 5.34 36 5.16 39 5,4 113 53
Mesudiye Vocational School 9 1.27 9 1.29 10 1,39 28 1,31
Ulubey Vocational School 30 4.21 34 4.88 37 5,12 101 4,74
Unye Vocational School 54 7.58 53 7.6 57 7,89 164 7,7
Total 712 100 697 100 722 100 2131 100

Application

The study was conducted within the scope of a foreign language course that freshman university students. After
14 weeks of online training, a 20-question multiple-choice test was administered to students to measure their
achievement. This test was conducted simultaneously in all faculty of the university, with a paper-and-pencil

method, and under the supervision of instructors.

Three different forms consisting of the same questions were prepared for the test: random order, increasingly
difficult order, and decreasingly difficult order. Students were randomly placed in classes and the distribution of
the test forms was random. Each student sat at individual desks and 25 minutes were given to answer the test
questions. The supervisors ensured the security of the assessment and made sure that the students were acting by

the rules.

The "Student Opinion Form" was used to collect students' perceptions on the item order of test. This form was

presented online to students participating in the test and data was collected on a voluntary basis.

Data Collection Tool

The academic achievement of the students was measured through a multiple choice test. The test consists of 20
items and was prepared in line with the learning objectives. The test items mainly focus on the students' ability to
understand texts (O3), but also include the objectives of creating dialogues (O1) and learning new words (O2)

(see Table 2).
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Table 2. Learning Objectives

Number Learning Objectives Number of Items Items

01 Ability to create dialogues on basic topics 4 6,7,15,17

02 Learning new vocabulary 6 1,3,9,10, 13, 16
03 Understanding sentences, paragraphs, and texts o 2,4,5,8,9,11, 12, 14,

with increasing vocabulary knowledge 18, 19

Based on the cognitive levels of Bloom Taxonomy, 65% of the test items were structured at the Remembering
domain and 35% at the Understanding domain. In this way, it was aimed to measure the students' foreign language

skills in a balanced way (see Table 3).

Table 3. Distribution of Items According to Bloom Taxonomy

Items
1,2,3,4,5,7,8,10, 13, 14, 16, 18, 20
6,9,11,12,15,17,19

Number of Items

13

Cognitive Domain

Remembering

Understanding 7

In order to ensure the content validity of the test, the distribution of test items according to the topics was arranged

by taking into account the weight in the course content (see Table 4).

Table 4. Distribution of Items by Topic

. . Number
Topic Explain Items
of Items

Greetings and Introducing yourself, subject pronouns, and . .

Introductions possessive adjectives.

Exchanging Personal Discussing age, country, nationality, job etc. 5 413

Information Writing sentences to introduce others. ’

Grammar The simple present verb "to be" 6 5,8,12,18,19,20
Asking and answering about birthdays,

Dialogue Practice telephone numbers etc. Creating dialogues to 2 6,7
exchange personal information.
Singular and plural nouns, demonstratives

Nouns ] 1 9
("this/that," "these/those")

Describing People and o o

) "Have got/has got", adjectives for descriptions. 1 1

Things

Possessives Using possessive "’s" and family-related nouns. 2 3,16

Describing Physical

Appearances and Adjectives for people. 1 10

Personalities

Describing Places "There is/There are" and adjectives for places. 2 2,15

Parts of a House and Vocabulary for parts of a house and furniture. 1 14
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. ) Number
Topic Explain Items
of Items

Furniture

Vocabulary for food and drinks, quantifiers,
Food and Drinks 1 11
uncountable and countable nouns

A sample item from multiple choice test is given in Table 5.

Table 5. Sample of Items

Item Number  Taxonomy Learning Objective Topic Item

A : Where is your car?

B :It'sinthe ......... .
Parts of a
A) restaurant
14 Remembering 03 House and
B) garage
Furniture
C) balcony
D) home

The qualitative data of the study were collected with an “Student Opinion Form”. This form consist of open-ended
questions. The data collection process was based entirely on voluntary participation, and 312 students filled out

the form online. The open-ended questions in the form are given in Table 6.

Table 6. Open-ended Questions

Question

Please state your opinions on whether the changing order of the items in the test creates an inequality.
Please state your opinions on whether the changing order of the items in the test affects your test

performance.

The form was edited based on the opinions of three field experts experienced in measurement and evaluation and

a pilot study conducted on a group (n=24) of university students.

Data Analysis

The data analysis process was carried out to gain a detailed understanding of the relationship between different
test forms and their effects on students' academic achievement. It was observed that the skewness and kurtosis
values of the students' scores on three different test forms were between 0 and +1 (see Table 7). These data show
that the scores are quite close to a normal distribution (Tabachnick & Fidell, 2019). It was observed that the
variances between the groups were homogeneous (Levene F(3,3)=3.333, p=.333, p<3.33). The scores were
compared using single-factor analysis of variance (ANOVA) and it was examined whether the differences in

scores between the students' test forms were significant.
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Table 7. Skewness and Kurtosis Values

Skewness Kurtosis
Variable
Statistic Std. Error Statistic Std. Error
Form A 0.274 0.092 -0.466 0.183
Form B 0.298 0.093 -0.459 0.185
Form C 0.417 0.091 -0.139 0.182

The score distributions of the test forms were visualized through frequency tables and graphs. In addition,
information about the parameters of the tests was obtained by calculating values such as the average number of
correct answers (M), standard deviations (SD), variances (s?), KR-20 test reliability (a), test difficulties (p) and
standard error of measurement (SEM). To understand whether the order of the test items worked as expected, the
Spearman-Brown correlation coefficient was examined. Wilcoxon Signed Ranks Test was conducted to see
whether there was a statistically significant difference between the difficulty indexes of each item in different
forms. Finally, student opinions were examined through content analysis and frequency distribution. In the coding
process, first the data was approached from a holistic perspective, then detailed coding was done. In the last stage,
the patterns between the codes were determined using the inductive analysis technique, similar codes were
combined to form themes. Themes that emerged from student comments were determined and these themes were

expressed with frequency values and visualized with graphs.

Results

Results regarding Distribution of Students' Test Scores
Random order (Form A), increasing difficulty order (Form B), and decreasing difficulty order (Form C) forms of
the test were applied to three different groups (Group A, Group B, and Group C). The frequency distribution of

students' test scores in different test forms is given in Table 8.

Table 8. Frequency Distribution Table

Form A Form B Form C

Score

f cf rf crf f cf rf crf f cf rf crf
100 10 712 0.014 1 5 698  0.007 1 9 721  0.012 1
95 14 702 0.02  0.988 14 693 0.02  0.994 22 712 0.03  0.985
90 27 688  0.038 0.968 6 679  0.009 0.974 12 690 0.017 0.955
85 20 661  0.028 093 30 673  0.043 0.965 20 678  0.028 0.938
80 30 641  0.042 0.902 32 643  0.046 0.922 35 658  0.048 091
75 42 611  0.059 0.86 45 611  0.065 0.876 24 623  0.033 0.862
70 44 569  0.062 0.801 41 566  0.059 0.811 46 599  0.064 0.829
65 60 525 0.084 0.739 53 525 0.076 0.752 48 553 0.066 0.765
60 66 465  0.093 0.655 69 472 0.099 0.676 69 505  0.096 0.699
55 78 399 0.11  0.562 66 403  0.095 0.577 84 436 0.116 0.603
50 74 321 0.104 0.452 83 337  0.119 0.482 87 352 0.12  0.487
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Form A Form B Form C
Score
f cf rf crf f cf rf crf f cf rf crf

45 56 247 0.079 0.348 72 254 0.103 0.363 86 265 0.119 0.367
40 82 191  0.115 0.269 65 182 0.093 0.26 74 179 0.102 0.248
35 44 109  0.062 0.154 61 117  0.088 0.167 49 105 0.068 0.146
30 32 65 0.045 0.092 33 56 0.047 0.079 29 56 0.04  0.078
25 19 33 0.027  0.047 13 23 0.019 0.032 14 27 0.019 0.038
20 9 14 0.013  0.02 4 10 0.006 0.013 8 13 0.011 0.019
15 4 5 0.006 0.007 4 6 0.006 0.007 4 5 0.006 0.008
10 1 1 0.001 0.001 1 2 0.001 0.001 1 1 0.001  0.002
5 0 0 0 0 0 1 0 0 1 0 0.001 0.001

f: frequency, cf: cumulative frequency, rf: relative frequency, crf: cumulative relative frequency

56% of the students in group A (cf=399), 58% of the students in group B (cf=403) and 60% of the students in

group C (cf=436) received scores below 60. Considering that the condition for success in the course is to have a

score of 60 or above, it is seen that students who took the random order form have a higher success rate. That is,

44% of the students who solved the randomly ordered form, 42% of the students who solved the increasing

difficulty ordered form, and 40% of the students who solved the decreasing difficulty ordered form met the success

criterion. The histogram and boxplot graphs of the score distributions are given in Figure 2, 3 and 4.
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Figure 2. Histogram and Boxplot Chart for Group A
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Figure 3. Histogram and Boxplot Chart for Group B
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Figure 4. Histogram and Boxplot Chart for Group C

Although the scores were seen to be skewed to the right (positive) in all groups, the skewness value of the scores
being less than 0.5 indicates that the distribution is almost symmetrical (Gravetter et al., 2017). According to the
skewness values, the distribution of Group C is more skewed to the right, but the kurtosis value is closer to the
normal distribution (See Table 2). Although the score distributions are seen to be similar between the groups,

statistical analyses on the mean scores will provide a better understanding of these findings.

Results regarding Academic Achievement

Findings regarding academic achievement were obtained by statistically examining the mean scores of the groups

and the differences between these means. The mean scores of the students are shown in Table 9.

Table 9. Mean Scores and Standard Deviations

Group N M SD
A 712 56.13 18.6
B 697 55.28 17.58
C 722 55.15 17.97

The mean score of the students in Group A (M = 56.13) who solved the random order form was higher than the
mean score of the students in Group B (M = 55.28) and Group C (M = 55.15). Standard deviations (SD) vary.
These values show that there is a difference between the mean scores of the groups. One-way ANOVA was

performed to test whether this difference was significant (see Table 10).

Table 10. ANOVA Results

Source Sum of Squares df Mean Square F Sig. (p)
Between Groups 403.282 2 201.641 0.618 0.539
Within Groups 693.918.538 2128 326.090

Total 694.321.821 2130

According to the ANOVA result, the difference between the groups was not statistically significant (F, 2128) =

0.618, p =0.539). This indicates that the mean score differences observed between the groups may have occurred
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by chance (Field, 2018). The effect size is quite small and the ordering method explains 0.058% of the total
variance (2=0.00058) (Cohen, 1998). These findings show that the test form has no significant effect on the
students' test performance. In other words, the order of the items in the test did not statistically change the students'
academic achievements. The test parameters will contribute to the interpretation of the findings regarding

academic achievement.

Results regarding Test Parameters

Three test forms (Form A, Form B and Form C) arranged according to different item orders were evaluated by
comparing the test parameters. The average number of correct answers (M), standard deviation (SD), variances
(s2), KR-20 test reliability (o), test difficulties (p), and standard error of measurement (SEM) were considered.

Statistical values of the test forms are given in Table 11.

Table 11. Test Statistics

Form M SD s? a p SEM
Form A 11.23 3.73 13.82 0.75 0.56 1.87
Form B 11.06 3.5 12.34 0.71 0.55 1.89
Form C 11.03 3.63 12.9 0.73 0.55 1.89

M: Mean, SD: Standard deviation of test, s2: variance, a: KR-20 test reliability, p: test difficulty, SEM: Standard

error of measurement

Although the average correct number in Form A is higher than in the other forms the average correct numbers in
the three forms are close to each other. The variance values show a wider distribution in Form A. This can be
interpreted as the random order form leading to greater score diversity among students (DeMars, 2010). Although
the differences between the reliability coefficients of the forms are small, it is seen that the reliability coefficient
in all three forms is above the acceptable value of 0.70. (Kline, 2015). The fficulty levels of tests are medium
(PForma=0.56, prorm=0.55, promc=0.55). These values show that different item orders do not affect the averages
difficulty of the tests. The similarity of SEM values shows that the measurement precision of all tests is at the
same. These findings can be interpreted as the item order in the tests having no considerable effect on the test

parameters.

Results regarding Item Difficulty Indexes

The test items were arranged in increasing and decreasing items difficulty based on previous administrations. The

item difficulty indexes obtained after the administration are given in Table 12.

Table 12. Item Difficulty Indexes
Form A Form B Form C

Order of Items in the Test

Item Pj Item Pj Item Pi
1 Item 1 0.54 item 2 0.89 item 14 0.17
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Form A Form B Form C
Order of Items in the Test i i .
Item pJ Item pJ Item pJ

2 Item 2 0.33 item 17 0.83 item 15 0.42
3 Item 3 0.76 item 12 0.98 item 9 0.38
4 Item 4 0.45 item 6 0.54 item 18 0.31
5 Item 5 0.32 item 4 0.48 item 8 0.37
6 Item 6 0.39 item 7 0.77 item 10 0.39
7 Item 7 0.52 item 9 0.87 item 1 0.29
8 Item 8 0.33 item 1 0.67 item 19 0.42
9 Item 9 0.46 item 19 0.54 item 7 0.64
10 Item 10 0.59 item 15 0.59 item 2 0.46
11 Item 11 0.56 item 3 0.51 item 16 0.57
12 Item 12 0.52 item 16 0.66 item 6 0.56
13 Item 13 0.86 item 11 0.42 item 3 0.67
14 Item 14 0.91 item 20 0.3 item 17 0.87
15 Item 15 0.17 item 10 0.4 item 4 0.75
16 Item 16 0.97 item 14 0.36 item 12 0.5
17 Item 17 0.62 item 5 0.32 item 13 0.51
18 Item 18 0.67 item 18 0.37 item 20 0.95
19 Item 19 0.39 item 13 0.39 item 5 0.87
20 Item 20 0.84 item 8 0.18 item 11 0.91

To see whether this ordering fulfilled its function, Spearman's rank correlation coefficient between the item

ordering and difficulty index (pj) was examined (see Table 13).

Table 13. Relationship between Item Order and Difficulty Indexes

Form A (pj) Form B (pj) Form C (pj)
Item r 0.394 -0.860" 0.859"
order p 0.085 0.000 0.000

* Correlation is significant at the 0.01 level.

In the order of increasing difficulty, a strong and negatively significant relationship was found between the item
order and the difficulty indexes (r=-0.860, p<0.01). As the item number progresses (item l—item 20), the
difficulty index (pj) of the items decreases, that is, the items are perceived as increasingly more difficult. While
students encountered easy items at the beginning of the test, they encountered more difficult items as the test
progressed. In the order of decreasing difficulty, a strong and positive significant relationship was found between
the item order and the difficulty index (r=0.859, p<0.01). As the item number progresses, the difficulty indexe
(pj) of the items increases, that is, the items are perceived as increasingly more easy. In the random order form,
no statistically significant relationship was found between the order of the item and the difficulty index (r=0.396;

p>0.05). This finding shows that the arrangement made in line with the purpose of the study reflects the truth and
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increases the reliability of the findings.

The average difficulty level of the test forms was found to be the same (see Table 11). The Wilcoxon Signed
Ranks Test results also show no statistically significant difference between the difficulty indexes of each item in
different forms [Form A-B (z=-0.141, p=0.89), Form A-C (z=-0.093, p=0.93) and Form B-C (z=-0.131; p=0.90)].
Similarity in average test difficulty can be misleading, so the effect of order should be examined in detail on an
item-by-item basis (Lane et al., 2015). Although there is no statistical difference between the item difficulty index,

the change in the item difficulty index also changes the item difficulty level (see Figure 5).
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Figure 5. Changes in Item Difficulty Index

The fact that item difficulty levels change depending on the order indicates that student's responses to items may
be related to the other items. For example, the difficulty index (pj) of Item 1 was 0.67 (medium) in Form B and
0.29 (difficult) in Form C. Form B is ordered from easy to difficult, Item 1 is in the 8th place, and the questions
before it consist of easier items. Form C is ordered from difficult to easy, Item 1 is in the 7th place here and the
items surrounding it consist of more difficult questions. Item 5 was perceived as a difficult item by the students
because it was placed at the end (row 17) in Form B (easy to difficult). However, since it was placed near the end

(row 18) in Form C (difficult to easy), it was perceived as an easier question this time.

These differences indicate that the order has a significant effect on the individual item's difficulty. However, since
this change occurred differently across all items, there was a trade-off between the overall test difficulty averages.
These findings emphasize the importance of average difficulty in test form as well as individual item difficulty.
The fact that the rate of correct answers to the question changes depending on the item order is an important
finding in itself. In this case, it can be said that the item difficulty levels change depending on the item order.

Students' perceptions of the item order will enable a more detailed interpretation of these findings.

Results of Students' Perceptions

Students' perceptions were expressed under two subheadings: whether the item order created inequality and
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whether it affected their test performance.

Item Order and Inequality

Student opinions regarding the perception of inequality consisted of 3 themes and 114 codes. These themes are

“Fairness and equality”, “Motivation”, and “Misperceptions”. The hierarchical code-subcode model is given in

Figure 6.
The nght method (6)
Starting with a difficult question (12)
Motivation Pevception of inequality Misperceptions
’ B
Starting with an easy question (2) (20) {114) (16)
[
Not creating inequality (54) s Firlrness and equality Ethical issues (2)
(78)
Creating inequality (12) Unfair (8)

Inequality of opportunity (2)

Figure 6. Hierarchical Code-subcode Model for Inequality Perception

Among the student opinions on the perception of inequality, the theme of "Fairness and equality" stands out
(f=78). Under this theme, “Not creating inequality” (f=54) is the most frequently mentioned category. Students
stated that the order of the items was fair with statements such as “Everyone encountering questions of the same
difficulty ensures an equal exam.” and “1 don't think it creates inequality because everyone is asked the same
questions.” Under this theme, students emphasized that the item order creates inequality (f=12) with statements
such as "Changing the question order according to groups creates inequality because each group may face a
different level of difficulty." These statements show that the students think that there is a difference in difficulty
levels in the groups. Under the category of " Unfair" (f=8), students expressed that the item order was unfair with
statements such as "The fact that it is easy for some groups and difficult for others triggers injustice." There are

also opinions that this method is unethical (f=2) and creates inequality of opportunity in education (f=2).

Under the theme of motivation (f=20), students frequently stated that difficult questions encountered at the
beginning of the test decreased their motivation (12).
“Students who start with difficult questions experience a disadvantage in terms of time management and
motivation”
“When faced with a difficult question at first, motivation decreases”

“When a student sees a difficult question for the first time, their mind gets stuck on that question and the
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possibility of doing the next easy question decreases”

“If the first question is difficult, motivation and desire decrease”

There are also students who report that groups that start with easy questions are better motivated (f=2) and that

although it reduces their motivation, it prevents cheating (f=6).

Under the theme of misperceptions (f=16), it was observed that students had a perception that the items changed
in the test, not the order of the items. Expressions such as "The fact that the questions are easy for some groups
and difficult for others triggers injustice" and "Easy questions go to one group and difficult questions go to another

group, and in my group, I always get parts that I haven't studied" show the misperceptions of the students.
Item Order and Test Performance

Student opinions regarding performance perception were created with a total of 3 themes and 138 codings. Themes
are “Perception of performance”, “Item order”, and “Teaching method”. The hierarchical code-subcode model is

given in Figure 7.

Method incompatibility (8) Academic workload (6)

Difficult tems (48)

S N~

Ttem type (16) e Htem ovder e Perception of performance Teaching method Instructors (2)
(72} (138) r— (18) "
Grade drop (8) |
Question pool (2)
Positive experiences
(48)
Insffective on performance {30) Successtul method (6)

Prevents cheating (12)

Figure 7. Hierarchical Code-subcode Model for Perception of Performance

Item order (f=72) is one of the prominent themes. In the difficult items category (f=48), students stated that the
difficult questions encountered at the beginning of the test negatively affected their motivation. Statements such
as "I cannot focus on other questions, which causes failure" and "if the first question is difficult, my motivation
decreases" indicate the negative impact of difficult items on students' motivation. Statements such as
"Encountering difficult questions at the beginning of a test can reduce motivation and self-confidence" and "I feel
anxious when I encounter difficult questions" reveal the anxiety that difficult questions create in students.
Similarly, some students stated that encountering easy items at the beginning of the test contributed positively to
their test performance. "Starting with easier questions positively affects exam performance by building

confidence" and, "I think going from easy to difficult questions makes students feel more comfortable
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psychologically" are the opinions that show the positive effect of easy items on performance. The statement "If a
difficult question comes at the beginning, time is not enough and it will cause time loss" shows that difficult items
at the beginning affect the time management and cause students to make mistakes under pressure. In the item type
category (f=16), students state that the question order negatively affects their test strategies. The statement
"Random question order renders the exam strategies developed by students ineffective" drew attention to the
uncertainty created by the question order. In addition, the statement "It would be more orderly if the vocabulary
questions were written one under the other and the fill-in-the-blank questions were written one under the other"
shows the desire to present the questions in a systematic manner. Under this theme, students also stated that item

ordering caused a grade drop (f=8).

Regarding the theme of positive experiences (f=48), students stated that the item order ineffective in their
performance (f=30). Some students emphasized that the application did not affect their performance by saying,
"It does not affect me. I think there was an equal environment in every way." Moreover, expressions such as "It
prevents cheating" and "...it does not affect my performance, it prevents cheating" show that it creates a fair
assessment environment to prevent cheating (f=12). Some students stated that the test was successful in terms of
item order and that the inclusion of the topics covered in the lessons in the exam provided a fair assessment process
(f=6). Positive comments such as “It was a very nice fluid, I can say it was very good in terms of item order”,
“The questions were good” and “I think it was very orderly” reflect the views that the exam order provided the

expected effect.

Under the theme of teaching method (f=18), in the category of method incompatibility (f=8), students stated that
the online learning process should be reflected in the assessment process.

“It is better to be online and it can reduce the workload”

“It seems ridiculous for all students to have a face-to-face test for an online course.”

“The questions are difficult because we do not take the course face-to-face.”

Students expect harmony between how the course is taught and how it is assessed. Students who do not find it fair
to assess online courses with face-to-face exams think that online exams will reduce their workload. This shows
that students care about the assessment process being appropriate for the learning environment. Under the category
of academic workload (f=6), students emphasized that they could not allocate enough time to online courses due
to the intensity of the courses and that this situation limited the time allocated for other courses.
"Our field courses are intensive, if we only spend time on this course; other courses fail, if we spend time
on other courses, these courses fail"

"There are too many topics and details"

These statements show that students experience an additional workload and that the intense information makes
the preparation process difficult. It was also stated that under this category, it would be more beneficial to focus
on important topics that may appear in the exam instead of synchronous (live) course (f=2) and that a sample

question pool should be created for evaluation (f=2).
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Discussion

This study investigated the effects of item order (random order, decreasing difficulty order, and increasing
difficulty order) in multiple-choice tests on online learner student’s academic achievement and test parameters.
The findings show that the score distributions in the groups are similar (Q1) and the item order does not affect
academic achievements of students (Q2). In addition, it was observed that item ordering according to item
difficulty did not have a significant effect on the test parameters (Q3). The most striking finding of the study is
that although item order does not affect average test difficulty, it does affect individual item difficulty level (Q4).
Also it has been observed that students perceive the beginning of the test with difficult questions negatively (Q5).

These findings were discussed under two subheadings in the context of the literature.

Score Distribution and Academic Achievement

The finding in this study that item ordering according to the difficulty index did not have a significant effect on
student's academic achievement is consistent with the findings of some studies in the literature. Cobbinah (2016),
Giil and Bokeoglu (2018), Perlini et al. (1998), and Vander Schee (2013) found that random ordering, increasing
difficulty ordering, and decreasing difficulty ordering of items did not have a significant effect on student test
performance. Sad (2020) and Weinstein and Roediger (2012) revealed that test forms with increasing and
decreasing difficulty item orders did not make a difference on student performance. Although the findings suggest
that item order does not affect test performance, the results are not always consistent. There are also studies
showing that students' test performance varies according to the order of item difficulty. Baffoe et al., (2024),
Margaret & Victor (2017), and Soureshjani (2011) found that increasing difficulty order had a positive and
significant effect on students' performance. These inconsistent findings in the literature show that changes in

student performance cannot be explained solely by item difficulty order.

Plake et al., (1982) and Weinstein & Roediger, (2012) suggest that the ordering of items from easy to difficult
creates an optimistic impression on students, and this perception is a noteworthy finding. The findings in this
study regarding students' perceptions of item order also support this situation. It is the "Difficult items" category
that stands out under the theme of "Item order", reflecting students' opinions on the effect of item order on their
performance. The statements that are especially difficult items at the beginning of the test negatively affect
students' motivation and point to the psychological dimension of the test. Students stated that encountering
difficult questions at the beginning of the test reduces their motivation, damages their self-confidence, and
increases their anxiety about the assessment process. This situation is consistent with the findings of Plake et al.
(1982) and Weinstein and Roediger (2012) that the order from easy to difficult creates an optimistic impression
in students. In this context, despite the quantitative findings that item order does not affect student test
performance, qualitative findings show that perceptual and affective factors related to the test process should not
be ignored. Pettijohn and Sacco (2007) state that students' perception of difficulty is affected by the version of the

test and this may have an impact on test anxiety.

Studies on students' test perceptions and anxiety show that item order has essential effects not only on cognitive
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performance but also on affective factors. Bard and Weinstein (2017) note that students' strong bias toward item
order affects their test performance. The Cognitive-Attentional Model (Naveh-Benjamin et al., 1991) shows that
negative perceptions affect students' test performance. When students encounter difficult items at the beginning
of the test, it affects their negative thoughts and reduces their test motivation (Marsh & Martin, 2011). Akugri
(2023) states that the interaction of item order and test anxiety can directly affect student performance and
recommends educators to use test versions that will minimize students' test anxiety. Additionally, Chen (2012)
demonstrated test anxiety as a factor affecting students' performance by interacting with item order. This finding
is consistent with student opinions indicating that students' motivation may decrease and their test anxiety may

increase, especially if they encounter difficult questions at the beginning of the test.

In this context, this study also draws attention to affective factors in item ordering. Hauck et al. (2017) state that
students' perceptions may provide a better prediction than statistically item difficulty. It would not be correct to
look for an effect solely based on item order on students' test performance. This situation shows that students'
perceptual and psychological experiences are also important. Therefore, discussions on whether item order has a
direct effect on academic achievement should be based not only on quantitative findings but also on taking into

account students' perceptions.

Test Parameters and Item Difficulty Index

In this study, it was observed that the test parameters were not affected by the item order. Opara and Ogbono
(2023) also stated that there was no difference in student performance and test reliability due to the order of the
items. On the other hand, Giil and Bokeoglu (2018) reported that although there was no difference in student test
performance, the reliability of the test was affected. Hodson (1984) observed that although the reliability of the
test was not affected, student's test performance changed. There are contradictory findings in the literature

regarding the effect of ordering according to item difficulty level on test parameters.

According to Classical Test Theory (CTT), when groups are similar and the items remain the same, test parameters
are expected not to change (Fan, 1998). Test parameters are expected to vary depending on the performance of
the group (Crocker & Algina, 1986). In this context, the findings obtained in the study are as expected according
to CTT. In the study, it was observed that different forms did not affect the students' performance and there was
no effect on the parameters of the test such as average test difficulty and reliability coefficient. Sad (2020) also
found that test parameters move together with students’ test performance. On the other hand, Lane et al. (2015)

stated that average test difficulty may be misleading and therefore items should be considered individually.

The most striking finding in this study is that while the average difficulty of the test forms does not change, the
difficulty level of the item changes depending on the item order. Giil and Bokeoglu (2018) found that although
the average test difficulty was similar, item ordering led to differences in the item difficulty level. The change in
the difficulty level of the items shows that the average test difficulty will always not reflect the truth (Livingston,
2011). Students who have the perception that the order of the items does not create inequality do not guess that

the difficulty level of the questions may change depending on the order. “Statements such as "Everyone being
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presented with questions of the same difficulty ensures a fair exam" and "I don't think it creates inequality because
as a result, everyone is asked questions of the same difficulty" demonstrate this situation. Some students think that
the order of the items in the test forms creates differences in difficulty, causing injustice and inequality of
opportunity. Students' awareness of the effect of item order on difficulty level can reshape their perception of
equity in the test process. The perception, especially among students, that placing difficult items at the beginning
of the test reduces motivation and performance shows that the order has a psychological dimension. Therefore,
the fact that item difficulty varies according to item order may eliminate students' perception that the item order

is fair.

Davis (2017) addressed this issue from a different perspective and claimed that the ordering effect would be more
pronounced in courses where topics progress consecutively. The finding in this study that student performance
was not affected by item ordering can be considered within this framework. Baldwin et al. (1989) also argued that
the effect of item order would be reduced in courses where topics were independent of each other. Indeed, Ollennu
and Etsey (2015) found that students performed similarly in the English test in the increasingly difficult,
decreasingly difficult, and randomly ordered test versions, but in the mathematics test, students who took the
increasingly difficult ordered form performed better. This situation points to a context effect originating from the
subject area. The topics in this study, which was conducted within the scope of the English course, consist of
content that is independent of each other and does not require follow-up of the topic. This may have eliminated
the increase in cognitive load based on the subject context. Presenting questions that require cognitive processing
first allows students to gradually move on to more complex questions and improves performance by reducing
cognitive load (Newman et al. 1988). Margaret and Victor (2017) support this claim by arguing that items should
be arranged from simple to complex. In this context, it may be appropriate to create different test forms according
to the item order in order to ensure fairness and equivalence in courses where the topics are not related to each
other. This situation can also explain why the order effect is observed in courses such as mathematics (Opara &
Uwabh, 2017), science (Baffoe et al. 2024) and chemistry (Hodson, 1984), but not in courses such as psychology
(Perlini et al., 1998), marketing principles (Vander Schee, 2013) and English (Ollennu & Etsey, 2015). It should
also be noted that average test difficulty can be misleading. The fact that item difficulty indexes change depending
on the order has shown that students' responses to items are related not only to the content but also to the
surrounding items. In this context, instead of statistical item difficulty in test design, considering the cognitive
hierarchy of items and student perceptions can offer a strategic approach to test designs. Perhaps, as students
expressed under the method theme, presenting tests in the same item order in an online environment can be an
important step to eliminate the discussions and negative perceptions regarding the effect of item order on test

performance.

Conclusion and Recommendations

This study examined the effects of item order (random order, decreasing difficulty order, and increasing difficulty
order) on online learners' academic achievement and test parameters in multiple-choice tests. The findings show
that item order does not significantly affect academic achievement, but it has important consequences in terms of

psychological factors related to student perceptions. Students stated that the presence of difficult items at the
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beginning of the test negatively affected their motivation, increased their anxiety, and created negative perceptions
about the test process. In quantitative findings, no difference was observed in the test parameters, but it was

determined that item order affected individual item difficulties.

These results reveal that not only statistical item difficulty but also student perceptions should be taken into
account in exam design. As a result, considering students' affective experiences in test design will contribute to
making the evaluation process more fair and equitable. Especially for students with high anxiety levels, including
easy items at the beginning of the test can provide a more positive start to the exam process. Therefore, not only
the statistical properties of the test but also students' perceptions and motivations should be taken into account in

test design.

Considering the pedagogical structure of online learning and the expectations of students, it is noteworthy that the
assessment process is compatible with the teaching method. The fact that the tests of online learners are also online
can make the assessment process more efficient. In this way, the assessment method becomes more compatible
with the teaching method and an assessment process that supports cognitive integrity can be created. Conducting
the assessment in an online environment can eliminate discussions related to item order by providing the same

item order to all students.

Limitations

This study was conducted within a specific course and the effects of item ordering were examined only in the
context of that course. Future studies should consider the effects of item ordering across different types of courses
to assess the interdisciplinary validity and effectiveness of ordering strategies. In particular, it should be examined

how item ordering may have different effects in courses that require cognitive processing.

The study did not comprehensively address students’ differences (e.g., cognitive ability, learning strategies, or
previous academic achievements). Furthermore, students’ anxiety levels and affective factors at the time of the
test were not taken into account. However, variables such as test anxiety may directly affect students’
performance. Future studies should also consider factors such as test anxiety and motivation when evaluating the
effects of item ordering. Only decreasing difficulty, increasing difficulty, and random ordering methods were used
in this study. However, different item ordering strategies (e.g., ordering based on topic, ordering based on question

type, or adaptive ordering that supports students’ cognitive processes) could also be included in the study.
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