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Abstract

In this study, the item order effect was investigated using the self-efficacy
perception scale for computational thinking. 946 participants consisting of 8th-
grade students participated in the research. Participants were first administered
the original form of the scale, in which the dimensions were sequential and each
item was presented in the relevant subdimension. One month later, a second form
in which the order of the items was completely random was administered to the
same group. Analyzes revealed no significant difference in the group's total mean
score between the two forms. Additionally, the study showed the extent to each
individual participant's total and factor scores varied between the two forms, and
the difference was negligible. Another remarkable finding is that sequentially
ordering items representing the same dimension contributes positively to the
internal consistency reliability of the scale. Confirmatory factor analyses were
performed for both forms, revealing good model fit with similar index values; This
shows that randomizing the item order does not disrupt the structure of the scale.
In addition, factor loading differences between the models were also examined.
Finally, measurement invariance was examined and it was found that there was
a solid level of measurement invariance between the two forms. In future studies,
instead of creating random forms, forms in which the order of the items is
consciously manipulated can be used and thus contextual effects can be examined.
It is also suggested that the item order effect can be examined in the context of
many demographic characteristics and different item types.
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INTRODUCTION

There are various error sources or factors that can influence individuals' test scores. These factors
generally stem from the measurement tool itself, the conditions under which the measurement is
conducted, or the characteristics of the test takers. When the error variance of these types of factors is
introduced into measurement results, the desired true performance results may not be achieved. Factors
such as individuals' mental states like anxiety, sadness, happiness at the time of taking the test, societal
influences like social desirability, and physiological effects like fatigue and sleep deprivation can cause
test scores to deviate from true performance scores. In addition to many uncontrollable factors, the
problems that test developers can solve are errors caused by the measurement tool itself. Essentially,
the stimuli given to individuals in a measurement tool are test items, and these items, alone or in
interaction with other items, affect the test scores of individuals. There are many variables that can cause
errors in the items, such as the suitability of the items for the targeted age group, the complexity of the
expressions, and the appropriateness of the response category (Cronbach, 1988, 2013, Haladayna &
Rodriguez, 2013; Osterlind, 1998). One of the most important of these is the problem of whether the
order of items in a test has an effect on response behavior and therefore on the scores obtained.

The item order or context effects refer to the idea that earlier items in a test may influence later
responses (Schuman & Presser, 1981). The pioneering studies that preceded the Iltem-Order Effect
initially focused on the impact of stimuli presented to individuals, such as information, words, etc., rather
than the order of items, on their response behavior. The first of these studies can be attributed to Lund
(1925), whose research examined how the presentation of two conflicting pieces of information to
individuals influenced their attitudes. Lund's study indicated that controversial topics had a greater
impact on individuals' attitudes compared to uncontroversial ones (Crano, 1977). Thus, the issue of
primacy-recency effect comes into play when collecting information about individuals (Chen, 2010).
Bossart and Di Vesta (1966) used adjective strings to have university students rate their impressions of
less familiar individuals and obtained the result that student impressions of the individuals tended to be
more positive when positive adjectives were presented first. Bradburn (1983) emphasizes the importance
of understanding how the order can influence the results of a scale, despite there being little definitive
evidence regarding a specific item order effect.

Brenner (1964) conducted an achievement test by changing the item order to examine the
reliability, difficulty, and discrimination of the test. The results showed that there was no statistically
significant difference in terms of test difficulty, discrimination, and test reliability when the items were
arranged from easy to difficult, difficult to easy, or randomly. Similarly, Munz and Smouse (1968)
observed students' achievement test scores with three different item difficulty patterns, namely easy to
difficult, difficult to easy, and random, and found that item difficulty order had no effect on the total test
score. Klosner and Gellman (1973) compared students' test performance with three test types. In the
tests, the order of items is arranged according to topics, from easy to difficult within topics, and from
easy to difficult between topics. There was no significant difference between test scores. Hambleton and
Traub (1974) examined the mathematics test performance of high school students by ordering the items
from easy to difficult and from difficult to easy, and found that students obtained higher scores on items
ordered from easy to difficult. Perlini et al. (1988) investigated the contextual effects in exams. They
examined how factors like exam duration, item order, chapter order, and difficulty level influence test
performance. The results showed that contextual factors, particularly exam duration, had an impact on
overall performance. However, factors like item order, chapter, and difficulty arrangements had minimal
to no effect on overall performance. Substantive individual differences in learning effects were found
within tests measuring fluid intelligence, such as the Advanced Progressive Matrices (APM) (Schweizer
et al. 2009). In another study, it was emphasized that using test forms with altered item order had no
significant effect on response behavior, or that any effect could be considered negligible (Albano, 2013;
Asseburg & Frey, 2013). Demirkol and Kelecioglu (2022), investigated the effect of item position in the
fields of reading and mathematics on the PISA 2015 Turkey sample with explanatory item response
theory. The results indicate that the item position effect led to a reduced likelihood of providing correct
answers, particularly in the realm of reading as opposed to mathematics. Furthermore, within the domain
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of mathematics, open-response items were more influenced by item position compared to multiple-
choice items.

Strack et al. (1988) emphasized that the order of items in attitude scales can hold significant
importance in terms of the obtained results. However, Knowles (1988) investigated the item order effect
in personality tests. Multiple forms were created, allowing each item to be presented at every possible
position throughout the measurement. The findings indicated that the average score was not affected
by the item order. In a study conducted by Vega and O'Leary (2006) with 641 students to examine
partner aggression, they administered two forms of the test in which they manipulated the item order.
They concluded that the test results were not affected by the item arrangement. Chen (2010) conducted
a study to investigate the effects of item order on attitude measurements related to item difficulty, item
discriminability, test scores, test length, response time, and test reliability. It is found that the item order
had an impact on attitude measurements, indicating that participants' responses to subsequent items
could vary depending on the items presented earlier. Weinberg et al. (2018) conducted a study to
evaluate the item order effect from a psychometric validation perspective. They created two forms, one
with fixed domain items and general items randomly, the other with random domain items and fixed
general items, and applied these forms to two different groups. The mean values obtained with fixed
field forms are significantly higher than those obtained with random field forms, and both forms
represent the structure similarly. As a result of the research, it is recommended to examine the item
order effect of all new scales in order to reduce measurement error and increase accuracy in
psychological evaluation. Sahin (2021) used the cyberloafing scale in his research to examine the item
order effect by presenting a fixed-order form in which all items belonging to the same dimension were
presented together and a random-order form in which the items were randomly ordered. Results from
two separate groups drawn from the sample revealed a statistically significant difference between the
mean scores of the two forms. Multi-group CFA (mg-CFA) was performed to determine whether
measurement invariance was achieved with different item order presentations of the scale. The findings
indicate that measurement invariance could not be achieved even at the first stage of the analysis.

Examining studies on the item order effect reveals two important problems. First of all, the
majority of studies focused on the item order effect in maximum performance tests and were generally
associated with item difficulty. Iltem order effects on measures targeting typical performance, such as
attitudes, interests, and perceived competence, have not been adequately investigated. There are
conflicting results in studies regarding both types of testing. It is still difficult to find a clear answer
regarding item order effects in the literature, and this is an important problem in terms of the
development and application of both psychological and achievement tests. In typical performance-
oriented scales, this information is even more limited, so the item order effect needs to be examined in
such scales. Therefore, the purpose of this study was to investigate item order effects using a
computational thinking self-efficacy perception scale called the Self-Efficacy Perception Scale for
Computational Thinking Skills (CTSSP), which measures typical performance. Another problem is that
studies collecting data from the same group are very limited and most of the studies were conducted
with university students. Therefore, in order to contribute to the solution of this problem, the participants
of this study were 8th grade secondary school students and the item order effect was examined in the
same group. Answers were sought to the questions of whether different item orders caused a significant
change in the psychometric properties of the scale and the average score of the group, the amount of
score difference between each individual's scores from both forms, whether the scale was consistent or
not, and whether the same structure and measurement invariance were achieved.

METHOD

1. Participants

This study was conducted with middle school 8th-grade students and comprised two data
collection phases. Initially, the original version of the scale was administered to the students. In the
original-order form, the items on the scale were arranged under their respective dimensions, which
consisted of five subdimensions. In the random-order form of the scale, the items were randomly

E-International Journal of Educational Research ISSN: 1309-6265 Vol: 14, No: 5, pp. 478-493 .

480



. E-Uluslararast Egitim Arastirmalart Dergisi ISSN: 1309-6265, Cilt: 14, No: 5, ss. 478-493

ordered without considering their dimensions. The students were first administered the original-order
form of the scale, followed by the random-order version one month later. In the initial phase, 1088
students participated. 64 students were unable to participate in both applications, and 78 students were
excluded from the study who did not provide responses more than half of the items. Consequently, the
study was conducted with 946 students, of whom 51% were female, and 49% were male.

2. Data Collection Tools and Procedures

In this study, self-efficacy perception scale for computational thinking skill (CTSSP), developed by
Gulbahar et al. (2019), was utilized. The CTSSP was specifically designed for secondary school students.
To ensure the content and face validity of the scale, a scale development study was conducted based on
expert opinions, involving 3 domain experts, 4 subject teachers, and a Turkish language specialist. The
response categories were designed in line with expert recommendations and took into consideration
age group characteristics, resulting in a three-point graded scale (1-Yes, 2-Partly, 3-No). Exploratory and
confirmatory factor analyses were conducted using data obtained from 916 participants, and internal
consistency reliability coefficients were calculated. The analyses led to the establishment of a five-
dimensional scale structure consisting of 36 items. These dimensions are named as Algorithm Design
Competency (9 items), Problem Solving Competency (10 items), Data Processing Competency (7 items),
Basic Programming Competency (5 items), and Self Confidence Competency (5 items).

Within the original form of the scale, items corresponding to each of these five dimensions are
presented collectively under their respective dimension. To measure the item order effect, items were
randomly rearranged, creating another form referred to as the random form. Initially, the original form
was administered to all students, followed by the application of the random form in the second session.
In studies of this nature, the elapsed time between applications holds paramount significance. The
principle applied in determining the duration was to ensure that it is brief enough for the measured
attribute to remain relatively stable, yet long enough for items not to be readily recalled (Fraenkel &
Wallen, 2009). For the affective attribute of self-efficacy perception, a one-month interval between the
two applications was established. Students who did not participate in the initial session were not
included in the second session. Moreover, 64 students who participated in the first session but not in
the second were excluded from the study. Additionally, 78 students who failed to respond to more than
half of the items in the scales were removed from the research dataset.

3. Data Analysis

In order to test whether there was a significant difference between the mean scores of students
for the original-order form and random-order form, a paired-samples t-test was employed. Also
Pearson's product-moment correlation coefficient between the scores from the original form and the
random form examined. Confirmatory factor analysis (CFA) was conducted for each form, examining the
structure of the scales, factor loadings, and model fit indices. Additionally, in this study, McDonald's w
coefficients was calculated to evaluate composite reliability, Cronbach's o and Stratified a coefficient
were calculated to measure internal consistency. To assess potential measurement invariance across
scale forms, a multiple-group CFA analysis was performed. Measurement invariance is a crucial
assessment that examines whether a construct maintains its psychometric properties consistently across
different groups or measurement occasions. It verifies that the construct holds the same meaning for
various groups or over multiple measurements (Bornstein, 1995; Glanville & Wildhagen, 2007; Little,
2013; Widaman et al., 2010; Putnick & Bornstein, 2016). The test of measurement invariance consists of
a four-stage model (Horn & McArdle, 1992; Meredith, 1993; Widaman & Reise, 1997). The four stages
are expressed as configural, metric, scalar, and strict invariance, starting with the least constrained model
and moving toward the most constrained model. Each model is analyzed in comparison with the
previous one. Since strict invariance is the exact equivalence of the measurement model, it has been
considered very difficult to achieve this in practice. Scalar invariance remains the widely accepted
standard of measurement invariance in psychology, allowing the use of observed scores (Luong & Flake,
2022). Also since strict invariance does not have any direct consequences for the comparability of
structural parameters across groups, most applied studies refrain from its evaluation (Leitgob et al., 2022;
Putnick & Bornstein, 2016; Sahin, 2021). However, in this study, the analysis was continued up to the
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strict invariance step, which is the most difficult level of measurement invariance to achieve. Chi-square
difference tests and analyses of the CFl change between models were utilized to assess measurement
invariance. The finding that the chi-square change value was p>.05 and CFlI < 0.01 indicates that
measurement invariance was established at that model level (Cheung & Rensvold, 2002; Hu & Bentler,
1998). Analyzes were conducted with Mplus 8.0 (Muthén & Muthén, 2017).

4. Ethics of the study

Before starting the research, the authors who developed the scale were informed about the study,
and their permission was obtained. During the application phase of the scale, consent forms were taken
from the students and only volunteer students participated in the study. No personal or demographic
information, including name information, was collected. Participants filled out the forms by choosing a
nickname, and the forms in both separate applications were matched with this nickname.

FINDINGS

In order to examine the relationships between the scores obtained from the original-order form and the
random-order form, in terms of both the total score and the subdimensions, the Pearson correlation
coefficient was calculated and presented in Table 1. There is a very high positive correlation (r=0.98)
between the total scores of forms with different item orders. Similarly, in terms of subdimensions, the
correlation coefficient between both forms varies between 0.79 and 0.72.

Table 1. Pearson correlation between scale scores of the forms

Variable Correlation coefficient
Total Scale 0.98
Algorithm Design Competency 0.78
Problem Solving Competency 0.72
Data Processing Competency 0.79
Basic Programming Competency 0.74
Self Confidence Competency 0.74

Since a high positive correlation between total scores does not mean that there is no significant
difference between the scores, the descriptive statistics for the scores obtained from both the original
and random forms of the CTSSP scale were analyzed, and paired t-test results are delineated in Table 2.
The table indicates that there was no statistically significant difference, t(945)= 1.67, p=0.10, between
the total scale mean scores of participants who took the original order form (M = 80.95, SD = 14.27) and
those who took the random order form (M = 80.83, SD = 14.35). Similarly, there is no significant
difference between the original-ordered form and the random-ordered form for all subdimensions
(p>.05).

Table 2. T-test results for original and random ordered forms

Original-Order Random-Order
Variable M SD M SD t df p
Total Scale 80.95 14.27 80.83 14.35 167 945 010
Algorithm Design 17.24 5.70 17.21 5.57 0.14 945 0.88
Problem Solving 24.33 4.04 24.35 4.28 -0.11 945 0.91
Data Processing 16.58 3.72 16.56 3.85 0.21 945 0.83
Basic Programming 10.51 3.07 10.50 3.04 0.09 945 0.93
Self Confidence 12.28 248 12.24 2.38 0.55 945 0.58
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The mean differences between the scores obtained by each student from the original-order form
and the random-order form have been calculated. For the subdimensions, these difference scores are
calculated as 2.25, 2.69, 2.35, 1.98, and 2.05, respectively. The average difference between the total scores
obtained by each student from the two forms is found to be 0.89.

To examine the reliability in terms of internal consistency, Cronbach's o and McDonald's w,
Stratified o coefficients were calculated for both forms. Stratified o coefficient was used for the entire
scale and was calculated as 0.94 for the original-order form and 0.93 for the random-order form.
Cronbach's a.and McDonald's w coefficients calculated for the subdimensions are given in Table 3. When
the table is examined, it is seen that the coefficients are quite close to each other. While Cronbach's a
coefficients vary between 0.92 and 0.75 for the Original-order form, they vary between 0.90 and 0.79 for
the Random-order form. It can be stated that the scores obtained from the Scale for both forms provide
internal consistency and are reliable. However, when comparing the forms, it can be noted that the
Stratified o coefficient is slightly higher for the original-order form. Similarly, for all subdimensions
Cronbach's a coefficient is slightly higher in the original-order form.

Table 3. Reliability coefficients for subdimensions

Original-Order Random-Order
Subdimension Number Cronbach's a McDonald's w Cronbach's a McDonald's w
of items
Algorithm Design 9 0.92 0.92 0.90 0.92
Problem Solving 10 0.86 0.85 0.85 0.85
Data Processing 7 0.88 0.88 0.86 0.88
Basic Programming 5 0.86 0.86 0.84 0.86
Self Confidence 5 0.77 0.78 0.75 0.75

The univariate normality assumption was confirmed, but the multivariate normality assumption
was violated. Two separate CFAs for the original ordinal and random order forms were used with the
MLR estimator. Model fit statistics for these two forms are given in Table 4. In terms of model fit statistics,
SRMR and RMSEA values being less than 0.08 and x2/sd value being less than 5 indicate that the model
data fit is good (Joreskog & Soérbom 1993). Another of the most commonly used cut-off values for
RMSEA is stated by Hu and Bentler (1999), as values lower than 0.06 indicating good fit. For CFI, values
of 0.90 and above are defined as acceptable (McDonald & Ho, 2002). Considering these cut-off points,
it can be stated that model fit is achieved for both forms. In terms of CFl and TLI indices, model fit values
of both forms are the same. However, considering the x2/df ratio, SRMR, and RMSEA values, the model
fit of the original order form is slightly better than that of the random-order form.

Table 4. CFA model fit indices

Form x2 df CFI TLI SRMR RMSEA %90 C.I. RMSEA
Original-order 1949.55 584 0.91 0.89 0.047 0.050 0.047 ; 0.052
Random-order 1994.82 584 0.91 0.89 0.053 0.051 0.048 ; 0.053

Factor loadings, residual errors, mean and standard deviation values of the items obtained as a
result of CFA of both models are given in Table 5. When the factor loadings of the items are examined,
it is seen that the factor loadings are surprisingly the same in the first four dimensions. Factor loadings
in these dimensions vary between 0.81 and 0.51. In the Self Confidence Competency subdimension,
the values of the original-order form are higher in all factor loadings. The lowest value among all factor
loadings is in random-order form with a value of 0.47. The factor loading of the same item in the
original-order form was calculated as 0.53.
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Table 5. CFA values

Original-order

Random-order

Subdimension M SD A S.E M SD A S.E.
Algorithm Design

ltem 1 212 0.81 0.77 0.402 2.14 0.80 0.77 0.40
Item 2 217 0.83 0.74 0.447 2.14 0.82 0.74 0.44
Item 3 2.03 0.83 0.80 0.355 2.04 0.84 0.80 0.35
Item 4 1.76 0.76 0.79 0.378 177 0.75 0.79 0.38
ltem 5 1.73 0.78 0.72 0477 1.73 0.76 0.72 0.47
Item 6 2.01 0.82 0.81 0.343 1.98 0.80 0.81 0.34
Item 7 1.90 0.81 0.78 0.399 1.89 0.77 0.78 0.39
Item 8 1.88 0.78 0.80 0.364 1.88 0.77 0.80 0.36
Item 9 1.65 0.77 0.63 0.601 1.64 0.74 0.63 0.60
Problem Solving

Item 10 2.55 0.62 0.61 0.632 2.54 0.63 0.61 0.63
Item 11 2.58 0.62 0.64 0.588 2.58 0.62 0.64 0.58
Item 12 2.61 0.60 0.64 0.592 2.57 0.61 0.64 0.58
Item 13 2.56 0.63 0.62 0.621 2.55 0.62 0.62 0.60
Item 14 244 0.64 0.66 0.570 242 0.65 0.66 0.57
Item 15 2.36 0.67 0.57 0.678 2.38 0.68 0.57 0.58
Item 16 245 0.67 0.55 0.696 243 0.67 0.55 0.65
Item 17 2.15 0.73 0.51 0.736 2.23 0.71 0.51 0.62
Item 18 233 0.70 0.59 0.653 235 0.68 0.59 0.63
Item 19 2.32 0.71 0.61 0.629 2.29 0.71 0.61 0.58
Data Processing

Item 20 2.58 0.66 0.72 0479 2.56 0.66 0.72 046
Item 21 246 0.69 0.78 0.397 2.47 0.70 0.78 0.39
Item 22 247 0.70 0.75 0.445 245 0.71 0.75 034
Item 23 2.22 0.72 0.69 0.530 2.22 0.72 0.69 043
Item 24 2.34 0.73 0.74 0.456 233 0.73 0.74 045
Item 25 2.34 0.73 0.74 0.456 2.34 0.73 0.74 045
Item 26 2.18 0.77 0.61 0.627 2.19 0.79 0.61 042
Basic Programming

Item 27 2.29 0.74 0.65 0.573 2.29 0.74 0.65 047
[tem 28 1.99 0.79 0.79 0.382 2.03 0.76 0.79 038
Item 29 1.98 0.80 0.81 0.341 2.00 0.78 0.82 034
Item 30 2.09 0.79 0.76 0.425 2.05 0.76 0.76 042
Item 31 2.15 0.80 0.69 0.526 2.13 0.77 0.69 0.50
Self Confidence

[tem 32 2.51 0.68 0.66 0.538 248 0.65 0.68 0.50
Item 33 247 0.67 0.69 0.547 245 0.66 0.67 042
Item 34 2.50 0.67 0.66 0.575 2.51 0.66 0.65 044
Item 35 244 0.68 0.65 0.596 2.44 0.66 0.63 0.52
Item 36 237 073 053 0.780 2.36 0.70 0.47 0.54

Chi-square, CFl, and RMSEA difference tests were used to examine measurement invariance. The
fact that the chi-square change value is p>.05 and CFl, RMSEA < 0.01, indicates that measurement
invariance is achieved at the relevant level (Cheung & Rensvold, 2002; Hu & Bentler, 1998; Putnick &
Bornstein, 2016). As seen in Table 6, all significance values of the chi-square difference test were
calculated as p>.05. At the same time, for all measurement invariance levels ACFl and ARMSEA values
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are less than 0.01. In this case, it can be stated that there is a strict level of measurement invariance
between the original-order and random-order forms.

Table 6. Measurement invariance fit indices

Level X2 df A x? p CFI ACFI RMSEA ARMSEA
Configural 3944.77 1168 0.903 0.054

Metric 3991.55 1199 24.39 0.79 0.903 0.000 0.053 0.001

Scalar 4032.39 1230 29.22 0.56 0.902 0.001 0.052 0.001

Strict 4077.62 1266 3234 0.64 0.901 0.001 0.052 0.000

CONCLUSION, DISCUSSION AND SUGGESTIONS

Studies related to the item order effect, which is believed to potentially influence measurement results,
present conflicting findings in the literature. Upon reviewing the literature, it is observed that research
conducted on characteristics such as attitude, interest, and ability within the same group is limited. The
item order effect is investigated in this study by administering the CTSP scale, which measures
competence perception, to the same group first in its original-order and then in a completely random-
order, with a one-month interval.

In the original-order form used, the items were grouped under their respective subdimensions.
The difference between the scores obtained between the two forms was examined, and no significant
difference was found between the total scores. This result aligns with the research findings of Munz and
Smouse (1968), Krampen et al. (1992), O'Shaughnessy (1983), Laffitte (1984), Solomon and Kopelman
(1984), Vega and O'Leary (2006), Etzel et al. (2021), Hartig et al. (2007), Albano (2013), Asseburg and Frey
(2013), while differing from the findings of Bossart and Di Vesta (1966), Flaugher et al. (1968), Hambleton
and Traub (1974), Strack et al. (1988), Dillman (2000), and Sahin (2021).

The extent to which each participant's scores differed between the two administrations was
examined, and the mean difference for the total score was calculated as 0.89. For the subdimensions,
these differences range between 1.98 and 2.69. Due to the absence of a difference between the group
means and the small mean difference between individual scores, it can be concluded that the item order
has no significant effect on the scores. However, it should be noted that this study was conducted with
a self-efficacy perception scale, and in measurements where small score differences are significant, this
result may be interpreted differently for critical decisions. To determine the reliability of the scales,
Cronbach's o and McDonald's w, as well as Stratified a coefficients, were examined. It can be stated that
the Stratified o value for the total scale is slightly higher in the original-order form, but very high
coefficients were obtained for both forms. Cronbach's a coefficients for the subdimensions were
examined, it was found that the values for the original-order form were higher for all subdimensions. As
for McDonald's w, the values for the first four subdimensions are the same, while for the last
subdimension, the value for the original-order form is higher. Giving items representing the same
dimension in the measurement tool in successive order contributed to the internal consistency reliability.
Similarly, in his investigation using the cyberloafing scale, Sahin (2021) discovered greater internal
consistency coefficients in the fixed-order form.

In order to examine the effect of item order on the structure of the scale and factor loadings, data
obtained with each form were subjected to separate Confirmatory Factor Analyses (CFA). Both models
demonstrated good model fit with similar model fit index values, indicating that randomizing the items
did not disrupt the structure of the scale consisting of 5 subdimensions; the same structure was
preserved. When examining the factor loadings, it was observed that the factor loadings were almost
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identical for the first four factors. In the last subdimension named Self Confidence Competency, the
factor loadings for the original-order form are higher. It can be stated that having items representing
the same factor together has a positive effect on the factor loadings, but only for this subdimension.
Multi-group CFA analysis was performed to test measurement invariance between forms. The analysis
results indicate that measurement invariance between the two models is achieved at a strict level, which
is a level that is difficult to attain in practice. Therefore, it can be stated that there is measurement
invariance between giving the items in ordered or random form in the CTSP scale.

In the studies within the literature concerning the item order effect, it is observed that different
and contradictory results have been obtained. In fact, among some studies, it can be seen that some of
the variables such as mean score change, preservation of scale structure, internal consistency, and
measurement invariance yield consistent results, while others produce contradictory results. This
situation may be attributed to the use of different measurement tools in the studies. In studies where
maximum performance is measured, the difficulty level of the items becomes more important, while in
tests measuring typical performance, contextual effects between items become more significant. Item
order effect can yield different results in these two types of tests. Different item-order effects can also
be observed in scales measuring different characteristics such as attitude, interest, and competency
perception. In this study, a measurement tool related to computational thinking self-efficacy perception
was used. Self-efficacy perception may be a characteristic less affected by item-order effect. Therefore,
the importance of the item-order effect may vary depending on the measured characteristic. In future
research, studies focusing on the differentiation of the measured characteristic, especially in measuring
typical performance, can be conducted. In attitude scales, contextual effects of items may be more
observable. To investigate this effect, forms where the sequence is manipulated for a specific purpose
rather than given randomly can be used. For example, negative items can be clustered together to
examine their effects on item responses. In this study, the original-order and random-order forms were
administered to the same group with a time interval, in future research, the forms can be cross-used in
two separate groups to avoid the pretest effect. Additionally, the effect of item position can be examined
in different sample sizes, age groups, demographic characteristics, and cultures. Research that can reveal
the relationship between item type and item order effect will also make a significant contribution.
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Ozet

Bu calismada bir 6z yeterlik algist 6lcegi olan bilgi islemsel diisiinme becerisine
yobnelik 6z yeterlik algist 6lcegi kullanilarak madde swralama etkisi arastirdmustur.
Arastirmaya 8. sinif dgrencilerinden olusan 946 katiimct katmustir. Katiimcilara
oncelikle élcegin boyutlartnin swralt oldugu ve her maddenin ilgili alt boyutta
sunuldugu orijinal form uygulanmustur. Bir ay sonra ayni gruba madde siralamasinin
tamamen rastgele oldugu ikinci bir form uygulanmustur. Grubun bu iki forma iliskin
6lcegin tamamu ve alt boyutlarindan aldiklart ortalama puanlart arasinda anlamlt
bir fark olmadigt bulunmustur. Ayrica, her bir katilimcinin puanlarinin iki form
arasindaki degisimi incelenmis ve bu farkin géz ard: edilebilir oldugu gérilmistiir.
Dikkat ceken bir diger bulgu ise aynt boyutu temsil eden maddelerin birlikte
siralanmastnin élcegin ic tutarligina olumlu katkt saglamasidur. Her iki 6lcek formu
icin de dogrulayict faktér analizleri yapimis ve formlar birbirine yakin model uyum
iyiligi géstermistir. Bu durum madde siralamasinin rastgele yapiumasinin élcegin
yapisint bozmadigint géstermektedir. Son olarak 6lcme degismezligi incelenmis ve
iki form arasinda katt diizeyde 6lcme degismezligi oldugu bulunmustur. Gelecek
calismalarda rastgele swralanmis maddeler kullanmak yerine, madde swralamasinin
belli bir baglamsal amaca yénelik olarak maniptile edildigi formlar kullandabilir.
Ayrica madde siwralama etkisinin farkli demografik ézellikler ve farklt madde tiirti
baglaminda incelenmesi de 6nerilmektedir.
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Genisletilmis Ozet

Problem: Bireylerin test puanlarini etkileyebilecek gesitli hata kaynaklari bulunmaktadir. Hata kaynaklari
genellikle 6lcme aracinin kendisi, 6lgmenin yapildigi kosullar veya testi alan bireylerin 6zellikleri olarak
kabaca siniflandirilabilir. Bu degiskenlerden gelen hatalar nedeniyle elde edilen 6lgme sonucu gercek
performans dizeyinden farkhlasir. Bireylerin sinava girdikleri andaki kaygi, Giziintli, mutluluk gibi zihinsel
durumlari, sosyal begenilirlik gibi toplumsal etkiler, yorgunluk, uyku yoksunlugu gibi fizyolojik etkiler,
test puanlarinin ger¢ek performans puanlarindan sapmasina neden olabilir. Test gelistiriciler 6lgme
aracinin kendisinden kaynaklanan ve kontrol edilmesi daha mimkiin olan hatalari kontrol altina almaya
calismasi olcmeye karisabilecek hatalari azaltmaya yardimci olur. Bir 6lcme aracinda bireylere verilen
uyaricilar temelde test maddeleridir ve bu maddeler tek basina ya da diger maddelerle etkilesim halinde
bireylerin verdikleri tepki ile test puanlarini olusturur. Maddelerin hedeflenen yas grubuna uygunlugu,
ifadelerin acik ve net olmasi, yanit kategorisinin uygunlugu gibi kontrol edilmediginde hataya neden
olabilecek pek cok degisken bulunmaktadir (Cronbach, 1988, 2013; Haladayna ve Rodriguez, 2013;
Osterlind, 1998). Bunlardan en onemlilerinden biri de bir testteki maddelerin siralamasinin tepki
davranisina ve dolayisiyla elde edilen puanlara etkisinin olup olmadigi problemidir.

Madde siralama etkisi bir testteki daha dnceki maddelerin daha sonraki yanitlar etkileyebilecegi
fikrini ifade eder (Schuman ve Presser, 1981). Madde siralamasinin etkisini ile ilgilenen ilk calismalar,
baslangigta maddelerin siralamasindan ziyade bireylere sunulan bilgi, kelime vb. uyaranlarin tepki
davraniglari Uzerindeki etkisine odaklanmistir. Bu calismalardan ilki Lund'a (1925) tarafindan yapilan ve
birbiriyle celisen iki bilginin bireylere sunulmasinin onlarin tutumlarini nasil etkiledigini inceleyen
arastirmadir. Lund'un (1925) calismasi madde siralamasinin bireylerin tutumlari lzerinde tartismali
konularda tartismasiz olanlara gére daha buyuk bir etkiye sahip oldugunu gdstermistir (Crano, 1977). Bu
calismadan sonra bireyler hakkinda bilgi toplarken &ncelik-sonralik etkisi arastirilmaya baslanmistir
(Chen, 2010). Brenner (1964) calismasinda testin guvenirligini, glicligiini ve ayirt ediciligini incelemek
icin madde siralamasini degistirerek bir basari testi uygulamistir. Maddeler kolaydan zora, zordan kolaya
veya rastgele siralandiginda testin glclugu, ayirt ediciligi ve glvenirligi agisindan istatistiksel olarak
anlamli bir fark olmadigini bulmustur. Benzer sekilde Munz ve Smouse (1968), 6grencilerin basari testi
puanlarini kolaydan zora, zordan kolaya ve rastgele olmak lzere G¢ farkli madde gigclik dizeniyle
gbzlemlemis ve madde gugcliglne gore siralamanin toplam test puani Gzerinde bir etkisi olmadigi
sonucuna ulasmistir. Klosner ve Gellman (1973) 6grencilerin sinav performanslarini lg test tlrlyle
karsilastirmistir. Testlerde madde siralamasi konulara goére, konu icinde kolaydan zora, konu arasinda
kolaydan zora dogru siralanmistir ve test puanlar arasinda anlamh bir fark olmadigini belirtmistir.
Hambleton ve Traub (1974) ise lise dgrencilerinin matematik testi performanslarini maddeleri kolaydan
zora ve zordan kolaya dogru siralayarak incelemisler ve 6grencilerin kolaydan zora dogru siralanan
maddelerden daha yuksek puanlar aldiklarini bulmuslardir. Perlini vd. (1988) sinavlardaki baglamsal
etkileri arastirmistir. Sinav siiresi, madde siralamasi, konu siralamasi ve guiglik seviyesi gibi degiskenlerin
test performansini nasil etkiledigini incelemislerdir. Sonuclar, sinav siiresinin, genel performans Gzerinde
etkisi oldugunu gostermis ancak maddelerin konu veya gii¢lige gore siralanmasinin genel performans
Uzerinde etkisi olmadigini gdstermistir. Demirkol ve Kelecioglu (2022), PISA 2015 Tirkiye 6rnekleminde
okuma ve matematik alanlarindaki madde konumunun etkisini arastirmislardir. Sonuglar, bu etkinin
ozellikle okuma alaninda dogru cevap verme olasiliginin azalmasina yol actigini géstermektedir. Ayrica
matematik alaninda acik u¢lu maddelerde coktan se¢meli maddelere kiyasla madde siralama etkisinin
daha fazla oldugu bulunmustur.

Strack vd. (1988) tutum Oolgeklerindeki madde siralamasinin biylik 6nem tasiyabilecegini
vurgulamistir. Knowles (1988) kisilik testlerinde madde siralamasinin etkisini arastirmistir ve her bir
maddenin mimkin olan her konumda sunulmasina olanak taniyan birden fazla olcek formu
olusturmustur. Bulgular ortalama puanin madde sirasindan etkilenmedigini gostermistir. Vega ve O'Leary
(2006), 641 6grenciyle partner saldirganligini incelemek amaciyla ylruttikleri arastirmada testin madde
sirasini degistirdikleri iki formunu uygulamislardir. Test sonuglarinin madde siralamasindan etkilenmedigi
sonucuna varmislardir. Chen (2010), tutum olceklerinde madde siralamasinin madde ayirt ediciligi, test
puanlari, test uzunlugu, yanit stiresi ve test glivenirligi zerindeki etkisini arastirmak amaciyla bir ¢alisma
yurtmustir. Madde siralamasinin tutum Olcekleri Uzerinde etkili oldugu, katihmcilarin sonraki
maddelere verdikleri yanitlarin daha dnce verilen maddelere bagli olarak degisebilecegini ifade etmistir.
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Sahin (2021) arastirmasinda siber aylaklik 6lgcegini kullanarak ayni boyuta ait tim maddelerin bir arada
sunuldugu sabit sirali bir form ve maddelerin rastgele siralandigi bir form sunarak madde siralama
etkisini incelemistir. Orneklemden alinan iki ayri gruptan elde edilen sonuclar, iki formun ortalama
puanlar arasinda istatistiksel olarak anlaml fark oldugunu ortaya koymustur. Olcegin farkli madde
siralamasindaki formlarina ait 6lgme degismezliginin saglanip saglanmadidini incelenmis ve madde
siralamasinin farkh oldugu formlar arasinda dl¢me degismezliginin saglanamadigi belirtilmistir.

Madde siralama etkisine yonelik calismalar incelendiginde iki Gnemli problem ortaya ¢ikmaktadir.
Oncelikle calismalarin  cogunlugu maksimum performans testlerinde madde siralama etkisine
odaklanmis ve genellikle madde gucligi ile iliskilendirilmistir. Tutumlar, ilgi, yeterlik gibi tipik
performansi hedefleyen dl¢cmeler izerinde madde siralama etkisi ile ilgili arastirmalar oldukga sinirlidir
ve calismalardan elde edilen sonuclar birbiri ile celiskilidir. Literatlirde madde siralama etkilerine iliskin
net bir cevap bulmak halen zordur ve bu durum hem psikolojik 6zellikleri 6lcen 6lgme aracglarinin hem
de ozellikle egitimde kullanilan basar testlerinin gelistirilmesi ve uygulanmasi agisindan &nemli bir
problemdir. Bu nedenle, bu galismanin amaci, tipik performansi Olcen bir 6z yeterlik algisi 6lgegi
kullanarak madde siralama etkilerini arastirmaktir. Bir diger problem ise madde siralama etkisi ile ilgili
yapilan calismalarda ayni gruptan veri toplayan galismalarin ¢ok sinirli olmasi ve galismalarin gogunun
Universite 6grencileriyle yapiimis olmasidir. Dolayisiyla bu problemin ¢6ziimuline katki saglamak amaciyla
bu calismanin katimcilari ortaokul 8. sinif 6grencileri olup, ayni grup lzerinde madde siralama etkisi
incelenmistir. Olcegin farkli madde siralamasina sahip iki formu arasinda &lcegin psikometrik
ozelliklerinin korunup korunamadigi, grubun ortalama puanlarinda anlamli bir degisik olup olmadigi ve
farkh madde sirasina sahip formlar arasinda 6lgme degismezliginin saglanip saglanamadig ile ilgili
sorulara yanit aranmistir.

Yontem: Bu arastirmada Ortaokul 8. sinif 6grencileriyle gerceklestiriimis olup iki veri toplama
asamasindan olusmaktadir. ilk asamada calismaya 1088 dgrenci katilmistir. Ancak 64 égrenci her iki
uygulamaya birden katilamadigi icin, 78 6grenci ise maddelerin yarisindan fazlasina cevap vermedigi icin
calismaya dahil edilmemistir. Sonug olarak bu arastirma %571'i kadin, %49'u erkek olmak Uzere 946
ogrenci ile gergeklestirilmistir. Calismada Gulbahar vd. (2019) tarafindan ortaokul 6grencileri igin
gelistirilen Bilgi islemsel Diisiinme Becerisine Yonelik Ozyeterlik Algisi (BIDBOA) Olcegi kullanilmistir.
Olcegin bes alt boyutu bulunmaktadir ve toplamda (¢ dereceli yanit kategorisine sahip 36 maddeden
olusmaktadir. Olcegin alt boyutlari sirasiyla Algoritma Tasarlama Yeterligi (9 madde), Problem Cézme
Yeterligi (10 madde), Veri isleme Yeterligi (7 madde), Temel Programlama Yeterligi (5 madde) ve
Ozgliven Yeterligi (5 madde) olarak isimlendirilmistir. Olcegin orijinal formunda bu bes boyutun her
birine karsilik gelen maddeler, ilgili boyut altinda toplu olarak sunulmaktadir. Madde siralama etkisini
olcmek icin maddeler rastgele yeniden diizenlenmis ve rastgele-form olarak adlandirilan baska bir form
olusturulmustur. Baslangicta tim dgrencilere orijinal-sirali form uygulanmis, ardindan bir ay sonra ikinci
oturumda rastgele-sirali form uygulanmistir. Arastirmaya baslamadan dnce 6lgedi gelistiren yazarlardan
izin alinmistir. Olgedin uygulama asamasinda égrencilerden onam formlari alinmis ve ¢alismaya sadece
gonilla dégrenciler katilmistir. isim bilgileri de dahil olmak tizere hicbir kisisel veya demografik bilgi
toplanmamistir. Katiimcilar formlari bir rumuz segerek doldurmuslar ve her iki ayri basvurudaki formlar
da bu rumuz kullanilarak eslestirilmistir.

Arastirmanin analizleri icin, 6grencilerin farkli madde siralamasina sahip formlardan elde ettikleri
puan ortalamalari arasinda anlamli bir fark olup olmadigini test etmek amaciyla eslestirilmis 6rneklem t-
testi kullaniimistir ve bu puanlar arasindaki korelasyon incelenmistir. Her bir form icin dlceklerin yapisi,
faktor ylkleri ve model uyum indeksleri incelenerek dogrulayici faktor analizi (DFA) yapilmistir. Ayrica bu
calismada Olcegin givenirligini incelemek icin McDonald's w, Cronbach o ve Tabakali o katsayilari
hesaplanmistir. Olcek formlari arasindaki 6lcme degismezligini incelemek icin ise cok gruplu DFA (cg-
DFA) analizi yapiimistir. Olcme degismezligini degerlendirmek icin ki-kare fark testleri ve modeller
arasindaki CFl, RMSEA fark analizleri kullanilmistir. Ki-kare degisim degerinin p>.05 ve CFI, RMSEA < 0.01
olmasi, o model icin ilgili dizeyde 6lcme degismezliginin saglandigini gostermektedir (Cheung ve
Rensvold, 2002; Hu ve Bentler, 1998). Analizler Mplus 8.0 (Muthén ve Muthén, 2017) ile yapilmistir.

Bulgular: Orijinal-sirali form ile rastgele-sirali form toplam puanlar arasinda ¢ok ylksek pozitif
korelasyon (r=0.98) bulunmaktadir. Benzer sekilde alt boyutlar agisindan da her iki form arasindaki
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korelasyon katsayisi 0.79 ile 0.72 arasinda degismektedir. Toplam puanlar arasinda pozitif korelasyonun
yiiksek olmasi, puanlar arasinda anlamli bir fark olmadigi anlamina gelmediginden, BIDBOA &lceginin
hem orijinal hem de rastgele sirali formlarindan elde edilen puanlara iligkin t-testi analizi sonucunda
orijinal siralama formunu alan katimcilarin toplam 6lcek ortalama puanlari (M = 80.95, SD = 14.27) ile
rastgele siralama formunu alanlar (M = 80.83, SD = 14.35) arasinda istatistiksel olarak anlamli bir fark
olmadigi t(945)= 1.67, p=0.10 gorulmustlr. Benzer sekilde higbir alt boyut puanlari arasinda da anlaml
fark gorilmemistir (p>.05). Her bir 6grenci icin her iki formdan aldi§i puanlar arasindaki fark ile bu
farklarin ortalamasi hesaplanmistir. Alt boyutlar igin ortalama fark puanlari sirasiyla 2.25, 2.69, 2.35, 1.98
ve 2.05 olarak hesaplanmistir. Her 6grencinin iki formdan aldigi toplam puanlar arasindaki farkin
ortalamasi ise 0.89 olarak bulunmustur. i¢ tutarlik anlaminda giivenirligi incelemek amaciyla her iki form
icin Cronbach o, McDonald's w ve Tabakali a katsayilari hesaplanmistir. Olcegin tamami icin tabakali o
katsayisi kullanilmis olup orijinal-sirali formu igcin 0.94, rastgele-sirali formu icin 0.93 olarak
hesaplanmistir. Alt boyutlar icin hesaplanan Cronbach o katsayilari orijinal-sirali form icin 0.92 ile 0.75
arasinda degisirken, rastgele-sirali form icin 0.90 ile 0.79 arasinda degismektedir. Her iki form icin de
Olcekten alinan puanlarin i¢ tutarlik anlaminda guvenilir oldugu ifade edilebilir. Ancak formlar
karsilastinldiginda tabakali o katsayisinin orijinal sirali form icin daha yiiksek oldugu benzer sekilde tim
alt boyutlar icin de Cronbach a katsayisinin orijinal-sirali formda daha yliksek oldugu ifade edilebilir.

Olgek formlari DFA ile incelendiginde her iki form icin de model uyumunun saglandigi ifade
edilebilir. CFl ve TLI degerleri agisindan her iki formun model uyum degerleri aynidir. Ancak x2/df orani,
SRMR ve RMSEA degerleri dikkate alindiginda orijinal-sirali formun model uyumu rastgele-sirali forma
gore daha iyidir. Her iki modele ait DFA sonucunda elde edilen madde faktor yikleri incelendiginde ilk
dort alt boyutta faktor yiklerinin sasirtici derecede benzer oldugu goriilmektedir ve faktor yikleri 0.81
ile 0.51 arasinda degismektedir. Ozgiiven Yeterligi alt boyutunda ise orijinal-sirali formundaki tiim
madde faktor yikleri diger forma gore daha ylksektir. Tim faktor yikleri arasinda en disik deger ise
0.47 degeriyle rastgele-sirali formdadir. Ayni maddenin orijinal-sirali formundaki faktor yiiki 0.53 olarak
hesaplanmistir. Olcme degismezligini incelemek ¢g-DFA ile ki-kare, CFI ve RMSEA fark testleri
kullaniimistir. Ki-kare degisim degerinin p>.05 ve CFl, RMSEA < 0.01 olmasi 6lgme degdismezliginin ilgili
dizeyde saglandigini gostermektedir (Cheung ve Rensvold, 2002; Hu ve Bentler, 1998; Putnick ve
Bornstein, 2016). Ki-kare fark testinin tim anlamlilik degerleri p>.05 olarak hesaplanmistir. Ayni zamanda
tim olgme degismezligi seviyeleri icin ACFl ve ARMSEA degerleri 0.01'den kiigtikttr. Bu durumda orijinal-
sirali ve rastgele-sirali formlar arasinda kati diizeyde 6l¢me degismezliginin oldugu ifade edilebilir.

Sonug, Tartisma ve Oneriler: Bu calismada, bilgi islemsel diisiinme becerisini 6z yeterlilik algisini 6lcen
bir 6z yeterlik algisi 8lcegi olan BIDBOA 6lceginin ayni gruba énce orijinal sirasiyla, daha sonra tamamen
rastgele sirali formun uygulanmasiyla madde siralama etkisi arastirilmistir. iki form arasinda elde edilen
puanlar arasindaki fark incelenmis, toplam puanlar arasinda anlamli bir fark bulunamamistir. Bu sonug;
Munz ve Smouse (1968), Krampen vd. (1992), O'Shaughnessy (1983), Laffitte (1984), Solomon ve
Kopelman (1984), Vega ve O'Leary (2006), Etzel vd. (2021), Hartig vd. (2007), Albano (2013), Asseburg ve
Frey'in (2013) bulgulan ile ortismektedir ancak Bossart ve Di Vesta (1966), Flaugher vd. (1968),
Hambleton ve Traub (1974), Strack vd. (1988), Dillman (2000) ve Sahin’in (2021) bulgulari ile farklilik
gOstermektedir. Grup ortalamalar arasinda fark olmamasi ve bireysel puan farki ortalamalari arasindaki
farkin az olmasi nedeniyle madde sirasinin puanlar Gzerinde anlamli bir etkisinin olmadigi sdylenebilir.
Ancak bu calismanin 6z yeterlik algisi 6lgegi ile ylratildigind, puan farklarinin cok dnemli oldugu 6lgme
durumlarini temsil etmedigini de géz éniinde bulundurmak gerekir. Olceklerin givenirlik diizeyleri
incelendiginde 6l¢edin tamami icin tabakalanmis o dederinin orijinal-sirali formda biraz daha ylksek
oldugu ancak her iki form icin de oldukga yiiksek katsayilar elde edildigi ifade edilebilir. Alt boyutlara ait
Cronbach a katsayilari incelendiginde, orijinal sirali form degerlerinin tiim alt boyutlar icin daha ylksek
oldugu gorulmdistir. McDonald's w'da ise ilk dort alt boyuta ait degerler ayni iken son alt boyuta ait
orijinal siralama formu degeri daha yiiksektir. Olcme aracinda ayni boyutu temsil eden maddelerin ardi
ardina verilmesi i¢ tutarlik guvenirligine katki saglamistir. Benzer sekilde Sahin (2021) siber aylaklk
olcegini kullanarak yaptigi arastirmada sabit-sirali formda daha yuksek i¢ tutarlik katsayilari bulmustur.
Madde siralamasinin 6lgegdin yapisina ve faktor yiiklerine etkisini incelemek amaciyla yapilan DFA ile her
iki forma ait modelin de benzer model uyum indeksi degerleri ile iyi bir model uyumu gdstermesi,
maddelerin rastgele secilmesinin dlgegdin bes alt boyuttan olusan yapisini bozmadigini géstermis ve ayni
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yap! korunmustur. Faktor yukleri incelendiginde ilk dort alt boyut icin faktor yiklerinin birbirine oldukca
yakin oldugu gérilmistir. Ozgiiven Yeterligi adi verilen son alt boyutta ise orijinal-sirali formun faktér
yukleri daha yiksektir. Ayni faktori temsil eden maddelerin bir arada bulunmasinin sadece bu alt boyut
icin faktor yiklerine olumlu etki yaptigi sdylenebilir. Formlar arasindaki 6l¢me degismezligini test etmek
icin yapilan ¢g-DFA analizi sonuglari, iki model arasindaki 6lgme degismezliginin pratikte elde edilmesi
zor bir diizey olan kati 8lgme degismezligi diizeyinde elde edildigini gdstermektedir. Dolayisiyla BIDBOA
Olceginde maddelerin sirali ya da rastgele verilmesi arasinda 6lgme degismezliginin oldugu ifade
edilebilir.

Literatiirde madde siralama etkisi ile ilgili yapilan ¢alismalarda farkli ve celiskili sonuglarin elde
edildigi gorllmektedir. Bazi calismalarin madde siralama etkisinin ortalama puan degisimi, Olcek
yapisinin korunmasi, i¢ tutarlik, dlcme degismezligi gibi psikometrik 6zellikler ile ilgili tutarli sonuclar
verdigi, bazilarinin ise celiskili sonuclar Urettigi gortlmektedir. Bu durum calismalarda farkh 6lgme
araglarinin  kullanilmasindan kaynaklanabilir. Maksimum performansin  6l¢lildigl ¢alismalarda
maddelerin zorluk derecesi daha onemli hale gelirken, tipik performansi 6lcen testlerde maddeler
arasindaki baglamsal etkiler daha fazla nem kazanmaktadir. Madde siralama etkisi bu iki test tirinde
farkli sonuclar dogurabilmektedir. Tutum, ilgi, yeterlik gibi birbirinden farkli &zellikleri dlcen tipik
performans 6lgeklerinde de farkli madde siralama etkileri goriilebilmektedir. Bu calismada bilgi islemsel
diistinme becerisi 6z yeterlik algisina iligkin bir lcme araci kullaniimistir. Oz yeterlik algisi madde sirasinin
etkisinden daha az etkilenen bir ¢zellik olabilir. Bu nedenle madde siralama etkisinin énemi &lciilen
ozellige bagli olarak degisebilir. Gelecek arastirmalarda ozellikle tipik performansin 6l¢tilmesinde Slcllen
ozelligin farkhlasmasina odaklanan calismalar yapilabilir. Tutum 6lceklerinde maddelerin baglamsal
etkilerini arastirmak igin siralamanin rastgele verilmek yerine belirli bir amag¢ dogrultusunda madde
sirasinin manipile edildigi farkli formlar kullanilabilir. Ornegin, olumsuz maddeler bir araya toplanarak
madde yanitlari Gizerindeki etkileri incelenebilir. Bu ¢alismada orijinal-sirali ve rastgele-sirali formlar ayni
gruba belirli bir zaman araligiyla uygulanmistir, ileride yapilacak arastirmalarda 6n test etkisini dnlemek
amaciyla formlar iki ayr grupta capraz olarak uygulanabilir. Ayrica madde siralama etkisi farkli 6rneklem
biyukliuklerinde, yas gruplarinda, demografik 6zelliklerde ve kiltiirlerde incelenebilir. Madde tiri ile
madde siralama etkisi arasindaki iliskiyi ortaya cikarabilecek arastirmalar da alan yazina ve test
gelistiricilere dGnemli katki saglayacaktir.
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