2026, Volume 16, Issue 1, Article Number 18

= ‘ gry UNIvERS)Es) DOI: 10.48146/o0dusobiad.1810609

ODb ENsTiTUsO Received Date: 25.10.2025

= Acceptance Date: 05.02.2025

S 0 B I A D Online Published Date: 26.03.2026

Research Article Open Access
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ABSTRACT

The inclusion of positively and negatively worded items in self-report scales can generate additional variance
unrelated to the target construct, giving rise to wording effects (WE). The aim of this study is to examine the
impact of WE on both the scale structure and respondents’ response behavior. The study sample comprised
7,245 students who participated in the PISA 2022 Tirkiye. The Grit and Self-Control scales examined in this study
comprise 10 items (6 positively worded, 4 negatively worded) and are administered in a five-point Likert format.
Data analyses were conducted in two stages. First, the dimensionality of the scales was investigated using the
Exploratory Graph Analysis method, an extension of psychometric network analysis. Next, the influence of WE on
response behavior was examined using Explanatory Item Response Models (EIRM). The findings indicate that,
although these scales were theoretically designed as unidimensional, positively and negatively worded items form
distinct dimensions, and positively worded items show higher probabilities of being assigned to higher response
categories. Overall, the results suggest that ignoring WE may undermine measurement validity and introduce bias,
particularly in comparative studies. Therefore, WE and method effects should be systematically incorporated into
modeling and reporting practices. Future research is encouraged to address WE systematically in scale
structures, and to collect process data such as response times and rereading indicators.
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ifade etkisinin yapisal ve davranigsal yansimalari: Kesifsel grafik
analizi ve agiklayici madde tepki modelleriyle biitiinciil bir inceleme

OZET

Oz-bildirim temelli 6lgeklerde olumlu ve olumsuz maddelerin birlikte yer almasi, hedef yapiyla ilgisiz ek varyans
Ureterek ifade etkisi (IE) dogurabilir. Bu galismanin amaci, IE'nin hem &lcek yapisi hem de yanitlayici davranislari
Uzerindeki etkisini incelemektir. Arastirmanin ¢alisma grubunu PISA 2022 Turkiye uygulamasina katilan 7245
ogrenci olusturmaktadir. Calismada ele alinan Azim ve Oz-kontrol dlcekleri 10 maddeden (6 olumlu, 4 olumsuz)
olusmakta ve besli Likert formatinda uygulanmaktadir. Verilerin analizi iki asamada yiiriitiimistir. Oncelikle
psikometrik ag analizinin bir uzantisi olan kesifsel grafik analiziyle 6lgeklerin boyutlanmasi incelenmis, ardindan
IE'nin yanit davranigi tizerindeki etkisi Agiklayici Madde Tepki Modelleri ile analiz edilmistir. Bulgular, kuramsal
olarak tek boyutlu tasarlanan bu 6lgeklerde olumlu ve olumsuz maddelerin ayri boyutlar olusturdugunu ve olumlu
maddelerin onaylanma olasiliklarinin daha yiiksek oldugunu géstermektedir. Sonuglar, IE'nin gz ardi edilmesinin
olctim gecerligini zayiflatip 6zellikle karsilastirmali calismalarda yanlilik tretebilecegini, bu nedenle IE ve yontem

1 Parts of this study were presented as an oral presentation at the 13th International Symposium on Social Studies Education
(USBES), Tokat, Turkiye, in 2025.
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etkilerinin modelleme ile raporlama agsamalarina sistematik bigimde dahil edilmesi gerektigini gostermektedir.
Gelecek calismalar igin, 6lgek yapilarinda IE'nin sistematik olarak ele alinmasi, yanit siresi/yeniden okuma gibi
slireg verilerinin toplanmasi ve madde yonunun incelenmesi onerilir.

ANAHTAR KELIMELER
ifade etkisi, kesifsel grafik analizi, agiklayici madde tepki modeli, PISA 2022.

Introduction

Self-report scales are widely used measurement tools in education and psychology. They allow
respondents to express their views on a particular phenomenon, situation, or statement and
provide response options that represent varying levels of agreement or approval. In this way,
individuals contribute to the measurement of the relevant attitude, emotion, or trait by selecting
the option that best reflects them (Likert, 1932). Despite their strengths, these instruments also
have certain limitations. One such limitation is the presence of method effects. Method effects
refer to the portion of observed variance in measurements that can be attributed to the
measurement method rather than to the constructs intended to be represented (Williams et al.,
1989). In other words, method effects reflect unwanted sources of variance that arise from the
instrument, format, context, or respondents’ tendencies, beyond the construct of interest (e.g.,
self-esteem, motivation, anxiety). Although method effects can stem from many sources, one
of the most well-known forms is the wording effect. Wording effects (WE) can be defined as the
systematic influence of positively versus negatively worded items on responses, producing
additional variance unrelated to the intended construct (Podsakoff et al., 2003).

This study aims to examine wording effects (WE) on the psychometric structure and response
patterns of the Grit and Self-Control scales included in the PISA 2022 student questionnaire, a
large-scale international assessment. The research was conducted in two stages. In the first
stage, the dimensional structure of the scales was examined using Exploratory Graph Analysis
(EGA), an extension of psychometric network analysis. In the second stage, item parameters
were estimated simultaneously within the framework of Explanatory Item Response Models
(EIRM). This approach enabled an evaluation of the unique contribution of WE to response
probabilities and item-level characteristics.

Method effects

The term method refers to how measurement is carried out—across different levels of
abstraction such as item content, scale type, response format, and the administration context
(Fiske, 1982). Each of these dimensions may give rise to specific types of systematic bias in
measurement. Podsakoff et al. (2003) classified method-related influences into four broad
categories: common rater effects, item context effects, measurement context effects, and
effects stemming from item characteristics. Common rater effects are methodological
distortions that occur when both predictor and criterion variables are reported by the same
person, thereby inflating associations between variables due to shared source variance.
Subcomponents of this category include consistency motives, social desirability, and transient
mood states. Item context effects arise from an item'’s position within a scale or its relationship
with surrounding items. Examples include earlier questions influencing later responses, initial
items inducing a particular mood, scale length, and the inclusion of items measuring different
constructs within the same section. Measurement context effects originate from the setting and
conditions under which measurement occurs. Data collected within the same context may
generate spurious associations independent of substantive content. Examples include
measuring predictor and criterion variables at the same time, collecting them in the same
location, or obtaining them through the same mode (e.g., online-only surveys). Finally, effects
due to item characteristics arise from how items are written, the scale format used, or linguistic
properties. In other words, respondents may provide systematic answers influenced by the
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formal properties of the item rather than their true attitudes. Examples include ambiguous
statements, items implying socially desirable responses, repeated use of the same scale format
(e.g., Likert) or the same endpoint labels (e.g., “never—always”), and the inclusion of both
positively and negatively worded items within the same scale (Podsakoff et al., 2003).

One of the most comprehensive syntheses on method effects was conducted by Cote and
Buckley (1987), who reviewed 70 studies from psychology, sociology, marketing, business, and
education. Their findings suggested that, in a typical measurement, approximately 26.3% of the
variance may be attributable to systematic measurement error such as common method
variance. They further reported that this proportion varies substantially across disciplines and
by the type of construct measured. Specifically, method-related variance was reported to be
around 15% in marketing, rising to 30% in education, 22% in job performance measures, and up
to 40% in attitude measures.

Evidence also indicates that method effects can influence relationships between measures.
When common method variance is controlled, the average explained variance between two
variables has been reported to be about 11%, whereas it is about 35% when it is not controlled
(Fulleretal., 1996; Lowe et al., 1996; Podsakoff et al., 2000; Wagner & Gooding, 1987). In addition,
Podsakoff et al. (2003) showed that if measures contain common method variance, the
observed relationship between predictor and criterion variables may be underestimated by
approximately 25%. Taken together, this evidence suggests that method effects may inflate
associations in some cases and suppress them in others, thereby increasing the likelihood of
both Type | and Type Il errors (Campbell & Fiske, 1959; Cote & Buckley, 1987; Podsakoff et al.,
2003). Consequently, identifying method effects and modeling them appropriately supports
more valid inferences and strengthens the validity of the resulting conclusions.

Wording effects

Likert scales are a widely used and recommended approach for collecting data on attitudes,
beliefs, values, and other latent constructs (Peterson, 1994). Nevertheless, this robust
framework entails certain methodological risks stemming from respondent behavior. For
example, acquiescence bias refers to a tendency to select positively worded items rather than
negatively worded ones (Watson, 1992). Similarly, the systematic tendency to prefer extreme
categories on rating scales—or to avoid them—regardless of item content is referred to as
extreme response style, a potential source of bias in rating data (Greenleaf, 1992). Such
systematic response tendencies may lead to over- or underestimation of the true level of the
latent construct intended to be measured (Winkler et al., 1982).

A common strategy to reduce systematic response biases in scales is to sample the same
construct using both positively and negatively worded items. This approach aims to produce
more neutral responses and improve measurement validity by balancing tendencies associated
with one-sided wording (DeVellis, 2005). In this context, the desire to eliminate response bias in
the scale-development literature (Nunnally, 1967) has supported the inclusion of positive—
negative item pairs within the same instrument, with the goal of mitigating the influence of
acquiescence (Hinz et al, 2007). The critical assumption underlying this strategy is that
positively and negatively worded items measure the same underlying construct (Marsh, 1996).
In line with this assumption, responses to negatively worded items are reverse-coded and
treated identically to positively worded items (Horan et al., 2003).

Dalal and Carter (2015) conceptualize negatively worded items in two types and emphasize that
this distinction may have different implications for the measurement process. The first type
comprises oppositely keyed items. Without using linguistic negation, these items target
opposite poles of the same construct and consist of statements that are semantically
antonymous (e.g., “I study systematically” vs. ‘I study haphazardly,” | am open to new ideas” vs.
‘I am closed to new ideas”). The second type is negated normal items, in which a positively
worded statement is turned into its direct opposite through logical negation markers such as
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‘not” (e.g., ‘I use my time effectively” vs. “I do not use my time effectively,” “I arrive at
appointments on time” vs. “I do not arrive at appointments on time”). In the literature, the
distinction between these two types of items (fully opposite vs. negated normal items) is not
always clear, and both are often treated broadly as negatively worded items. In practice, it is
commonly assumed that positively and negatively worded items are functionally
interchangeable (Lindwall et al., 2012). Under this assumption, a participant’s “strongly agree”
response to a positively worded item should exhibit mirror symmetry with a “strongly disagree”
response to its logically corresponding negatively worded item (Marsh, 1996). However,
empirical findings on this issue are inconsistent. Some studies have reported that, even for
semantically equivalent item pairs, respondents show a relatively higher tendency to agree with
negatively worded items (Holleman, 1999; Schriesheim & Hill, 1981), whereas other studies have
found systematically higher mean scores for positively worded items (Weem et al., 2003).

Including negatively worded items in scales forces respondents to answer more carefully and
thus encourages more controlled cognitive processing rather than automatic responding
(Hinkin, 1995; Idaszak & Drasgow, 1987). Accordingly, negatively worded items can function like
cognitive speed bumps, increasing the likelihood that a questionnaire is completed more
thoughtfully (Podsakoff et al., 2003). Such a practice may help an instrument capture the target
construct more accurately (Anderson & Gerbing, 1988), improve measurement efficiency
(Worcester & Burns, 1975), and achieve broader coverage of the construct (Weijters &
Baumgartner, 2012).

Research has shown that scales containing both positively and negatively worded items exhibit
weaker inter-item correlations than scales composed solely of positively worded items
(DiStefano & Motl, 2006) and reduced internal consistency (Lee et al., 2008). Findings regarding
the direction of WE are also mixed. Some studies report that negatively worded items produce
stronger WE than positively worded items (DiStefano & Motl, 2009; Marsh, 1996), whereas
others indicate that the more pronounced effect emerges for positively worded items (Lindwall
et al,, 2012). Moreover, using positive and negative items together can alter the factor structure
of a scale by allowing shared variance unrelated to the target construct to enter the
measurement model (Corwyn, 2000; John et al., 2019), and it has been reported that negatively
worded items often load on a separate factor (Benson & Hocevar, 1985; Pilotte & Gable, 1990).
However, such artificial factors have been shown to disappear when the relevant items are
rewritten in a positive form (Harvey et al., 1985; Idaszak & Drasgow, 1987). Collectively, these
findings suggest that WE can undermine—and in some cases violate—the intended
unidimensional structure of a scale (Cordery & Sevastos, 1993; Hevey et al.,, 2010).

Purpose of the study

In light of this background, the present study examines whether wording effects (WE) lead to
differences in the factor structure of the Grit and Self-Control scales, which include both
positively and negatively worded items, and to investigate the impact of WE on individuals’
response behavior. To this end, the study addresses the following research questions:

1. Does WE influence the factor/dimensional structure of the Grit and Self-Control scales?

2. Does WE significantly alter respondents’ response behavior?

Method

Participants

The participants comprised 7245 students who took part in the PISA 2022 Turkey assessment.
Of the participants, 3561 (49.2%) were female and 3684 (50.8%) were male. Turkey participated
in PISA 2022 through 196 schools representing 12 regions according to the Turkish Statistical
Area Classification (TSAC) Level-1. Regarding school type distribution, regular Anatolian high
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schools accounted for the largest share (56%), followed by vocational and technical Anatolian
high schools (23%) (MEB, 2022).

Instruments

Data were collected using the Self-Control and Perseverance (Grit/Persistence) scales from the
General Social and Emotional Characteristics module of the PISA 2022 student questionnaire.
Both scales are grounded in the OECD's Survey on Social and Emotional Skills (SSES) framework
and are positioned as subcomponents of conscientiousness within the Big Five personality
model. The scales were administered and scored using a within-construct matrix sampling
approach (OECD, 2024).

The Self-Control scale (ST309) measures students’ ability to resist distractions, refrain from
acting on impulses, and stay focused on long-term goals. The scale consists of 10 items (6
positively worded; 4 negatively worded). Students rated each item on a five-point Likert-type
scale ranging from “Strongly disagree” to “Strongly agree.” The items are provided in Appendix
1.

The Perseverance scale (ST307) assesses students’ tendency to complete tasks they start,
continue exerting effort when faced with difficulties, and avoid giving up easily. The scale also
consists of 10 items (6 positively worded; 4 negatively worded), rated on the same five-point
Likert-type scale from “Strongly disagree” to “Strongly agree.” The items are provided in
Appendix 1.

An item-level WE variable was created by the researchers. Negatively worded items were coded
as 0 (reference) and positively worded items as 1. This variable was used as an item-level
covariate in the EIRM framework to test whether WE is associated with item location (threshold)
parameters. Under this coding scheme, a positive coefficient indicates that positively worded
items tend to have higher location/threshold values than negatively worded items (i.e., they
require higher latent trait levels to endorse at higher response categories).

Data analysis

Analyses were conducted in two stages. First, EGA was used to identify how items cluster into
dimensions. Developed by Golino and Epskamp (2017), EGA provides an alternative to factor-
analytic methods for determining dimensionality, drawing on network psychometrics. In this
approach, nodes represent items and edges represent partial correlations between items. Edges
are shown as green for positive associations and red for negative associations, with thickness
proportional to association strength (thicker edges indicate stronger relations). Node colors
indicate the dimension to which items belong.

Prior to EGA, data quality and the suitability of the association matrix were evaluated as
prerequisites. Specifically, the level and pattern of missing data were examined, and potential
issues that could distort correlation estimation—such as items with excessive missingness or
severe category pile-ups—were checked. In the EGA procedure, partial correlations among items
were first estimated. Next, the graphical LASSO (GLASSO) was applied to shrink small
correlations toward zero, preventing spurious connections and yielding a more parsimonious
and interpretable network. Finally, the Walktrap algorithm was used to detect clusters of
variables, which correspond to dimensions in factor-analytic terms. This process provides both
an estimate of the number of dimensions and a visualization of how items cluster (Christensen
et al., 2020). EGA was conducted in R (R Core Team, 2025) using the EGAnet package (Golino &
Christensen, 2022).

After establishing the dimensional structure, the second step examined the effect of WE on the
probability of selecting higher response categories (analogous to item difficulty in achievement
tests for Likert-type scales). For this purpose, polytomous EIRM suitable for ordinal item formats
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were used, in which item and person parameters are estimated simultaneously (De Boeck &
Wilson, 2004).

EIRM extends traditional Item Response Theory (IRT) by integrating measurement (item/person
parameters) and explanation (how item and person characteristics influence responses) within
a single model (De Boeck & Wilson, 2004). Statistically, EIRM can be expressed within the
generalized linear mixed modeling (GLMM) framework: each person’s response to each item is
treated as a repeated observation, allowing item- and person-level effects to be estimated jointly
within one model.

For Likert-type items, EIRM is implemented via polytomous IRT models (e.g., PCM, GRM, RSM).
Threshold parameters are specified as functions of item- and/or person-level covariates,
enabling an explanation of when and how category transitions shift (Stanke & Bulut, 2019). In
this study, prior to fitting EIRM, the response data were converted to long format, with each row
representing a person x item response. The explanatory component was then added by allowing
thresholds (and/or item parameters) to vary as functions of item and person characteristics.
This enables the simultaneous testing of item features (e.g., positive vs. negative wording),
person characteristics (e.g., gender, home language), and—if needed—person x item
interactions within the same model.

Polytomous EIRM analyses were conducted in R using the eirm package (Bulut, 2021). Because
items are nested within persons, the original wide-format dataset (persons as rows, items as
columns) was reshaped into long format to support multilevel modeling, such that each row
represented a single person—item observation (items were hierarchically nested within
persons). In addition, polytomous (Likert-type) responses were decomposed into multiple binary
indicators using the polyreformat function in the eirm package. This transformation preserves
the original response structure while enabling the estimation of binary response models within
the GLMM framework.

Table 1 Transforming multi-category responses into binary responses

Original Answer Disagree Neutral Agree Strongly agree
Strongly disagree 0 NA NA NA

Disagree 1 0 NA NA

Neutral NA 1 0 NA

Agree NA NA 1 0

Strongly agree NA NA NA 1

To test whether incorporating WE into the model is warranted within the explanatory IRT
framework, hierarchical model comparisons were conducted. Specifically, model fit was
compared between a baseline model (M,) that did not include WE and an extended model (M)
that included WE. Model evaluation was based on AIC, BIC, and log-likelihood (logLik) values.
Because the models were nested, a Likelihood Ratio Test (LRT; x?, Adf) was applied. Lower
AIC/BIC values, a higher (i.e., less negative) logLik, and a statistically significant x2(Adf) were
interpreted as evidence that adding WE improved model fit.

Findings

Figure 1 presents the EGA results for the Grit and Self-Control scales. Nodes represent items,
and edges represent the relationships among items. Green edges indicate positive associations,
whereas red edges indicate negative associations. In addition, thicker edges reflect stronger
relationships. Red nodes correspond to positively worded items, and blue nodes correspond to
negatively worded items.
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Figure 1 EGA results for the Perseverance (left) and Self-Control (right) scales.

As shown in Figure 1, a two-dimensional structure emerged (red and blue indicators on the right
side of each network denote two dimensions), and these dimensions corresponding entirely to
WE (positive vs. negative). Within-dimension connections are positive and strong, whereas
between-dimension connections are mostly weak. This pattern suggests that WE is substantial
in both scales and that items may cluster more by wording than by substantive content. In
contrast to the standard PISA scaling approach—where student questionnaire scale scores are
typically reported as IRT-based derived variables (e.g., Rasch/PCM-based scaling)—this finding
indicates that the assumption of unidimensionality may be questionable for these scales (OECD,
2024).

In the second stage, EIRM models were fitted to examine whether the observed dimensionality
was reflected in response behavior. For each scale, a baseline/null model (M0) without WE was
specified first, followed by an extended model (M1) that included WE, to evaluate the
incremental contribution of WE to model fit.

Table 2 Model fit values for the models

Scale Models n logLik  AIC BIC Deviation  Ay? (Adf) P

Perseverance Mo 5 -41170 82351 82396 82341 - -
M 6 -40397 80806 80860 80794 1546.2 (1)  .001

Self-Control Mo 5 -40347 80704 80749 80694 - -

My 6 -40107 80226 80280 80214 479.50 (1) .001

Note. M, = base model (no WE); M, = extended model (model including WE). Lower AIC/BIC and higher logLik indicate better fit; a
significant LRT (x?) supports the superiority of M, over M,.

Table 2 shows that including WE in the model significantly improves model fit. Consistent with
this result, the fixed effects for models including WE are presented in Table 3.

Table 3 Fixed effects for WE in the perseverance and self-control scales

Perseverance Self-control
Variable Estimate(SE) z P Estimate(SE) z 9)
Intercept 0.052(0.019) 2.68 .007 ** 0.298 (0.024) 12.28 <.007 ***
Wording Effect 0.732(0.019) 38.73  <.007 **x* 0.385(0.018) 21.81 <.007 ***
polycategory_3  -0.294(0.025) -11.62 <.007 *** -0.040 (0.030) -1.32 187
polycategory_4  -0.277(0.025) -10.93 <.007 *** 0.034 (0.028) 1.21 225
polycategory_5 -1.222(0.027) -4511 <.007 *** -1.071 (0.028) -38.17 <.007 ***

Note. SE = standard error. p values: *** < .001, ** <.01. The values are on the log-odds scale.



ODUSOBIAD 3

Polytomous item threshold parameters represent the distance between adjacent response
categories, with the reference threshold was defined as the transition from “Strongly disagree”
to “Disagree.” Coefficients are expressed on the log-odds scale. A negative coefficient indicates
that the odds of selecting the relevant category (relative to the reference) are lower. For the
Perseverance scale, the odds of selecting Category 3 (the distance from “Disagree” to “Neither
agree nor disagree”), Category 4 (the distance from “Neither agree nor disagree” to “Agree”), and
Category 5 (the distance from “Agree” to “Strongly agree”) are lower compared to the reference
threshold. The largest decrease occurs for Category 5. For the Self-Control scale, the pattern
differs somewhat: relative to the reference threshold, changes in the odds of selecting
Categories 3 and 4 are not statistically significant, whereas the odds of selecting Category 5
(from “Agree” to “Strongly agree”) decrease. In other words, relative to the reference threshold
(from "Strongly disagree" to "Disagree"), the odds of selecting Categories 3—5 were lower for
the Perseverance scale (strongest reduction for Category 5), whereas only Category 5 showed
a statistically significant reduction for the Self-Control scale.

WE was statistically significant in both scales. In the Perseverance scale, responses to positively
worded items were more likely to fall into higher response categories than responses to
negatively worded items (B = 0.732, SE = 0.019, z = 38.73, p < .001, OR=2.08). The odds ratio
(OR) indicates that the odds of endorsing a higher category were 2.08 times higher for positively
worded items. For example, if the probability of selecting the higher category for a negatively
worded item is 0.50, then the corresponding probability for a positively worded item would be
approximately 0.68. Similarly, WE was significant for the Self-Control scale (B = 0.385, SE =
0.018,z=21.81, p <.001). Applying the same transformation, if the probability of selecting the
higher category for a negatively worded item is 0.50, then the corresponding probability for a
positively worded item would be approximately 0.59.

0.75 075

LR ] polycategory

¥ * cal2

050 0.50 A cal 3

is " cal 4
+ i + cals

Probability of Choosing Higher Category

N P N P
‘Wording Effect Wording Effect

Figure 2 Graphs of wording effects for the Perseverance and Self-Control Scales.

In summary, positively worded items exhibited higher endorsement probabilities than negatively
worded items across both scales.

Conclusion and recommendations

The purpose of this study was to examine the impact of WE on both scale structure and
respondents’ response behavior. To this end, the dimensionality of the Perseverance and Self-
Control scales—each containing both positively and negatively worded items—was first
investigated using EGA, an extension of psychometric network analysis. Next, whether this
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dimensional pattern was reflected in response behavior was tested using EIRM. In this way, the
study provided an integrated evaluation of WE by addressing not only its structural implications
but also its behavioral manifestations in responding.

Overall, the findings indicate that positively and negatively worded items in the Perseverance
and Self-Control scales form distinct dimensions. The EGA results showed that, in both scales,
positive and negative items clustered into separate communities. The EIRM results, which
examined whether this structural split translated into response behavior, further demonstrated
that WE significantly influenced the probability of selecting higher response categories, with
positively worded items showing higher probabilities than negatively worded items. Taken
together, the dimensional separation and the systematic differences in category-selection
probabilities suggest that, although the Perseverance and Self-Control scales are theoretically
designed as unidimensional, WE introduces a systematic method-related influence into scale
functioning.

WE has been documented in a wide range of personality and well-being measures, including the
Rosenberg Self-Esteem Scale (DiStefano & Motl, 2006), the General Health Questionnaire—12
(Ye, 2009), the Erikson Psychosocial Stage Inventory (Schwartz et al., 2009), the Social Physique
Anxiety Scale (Motl et al., 2000), the Callous—Unemotional Traits Inventory (Paiva-Salisbury et
al., 2016), the Occupational Personality Scale (MclLarnon et al., 2016), the Social Dominance
Orientation Scale (Xin & Chi, 2010), and the UCLA Loneliness Scale (Ebesutani et al., 2012). Prior
research suggests that positively and negatively worded items can trigger different cognitive
processes. Negatively worded items typically require longer processing time than positively
worded items (Clark, 1976). Moreover, matching responses to the available options is often
more difficult for negative items, and the overall response process tends to take longer (Chessa
& Holleman, 2007). Respondents also reread negative items and their response options more
frequently than positive items, producing medium-to-large effect sizes (Kamoen et al,, 2011).
Longer processing time is also an indicator of increased processing complexity (Bassili & Scott,
1996), which may help explain the mechanisms underlying the WE observed in the present
study. Collectively, this body of evidence indicates that negatively worded items are more than
a mere source of variance; they can systematically alter respondents’ cognitive processing
styles and, in turn, transform the measurement properties of scales.

The justifications for combining for combining positively and negatively worded items within a
single scale are limited (Dalal & Carter, 2015). Therefore, using mixed WE should not be treated
as a default solution but rather as a design choice requiring explicit justification in light of the
study context and purpose. Consistent with this view, Roszkowski and Soven (2010) and Kam
and Fan (2020) reported that some respondents experience greater difficulty in correctly
interpreting negatively worded items; as a result, in certain contexts, positively worded items
may yield more consistent and reliable results. In this respect, the recommendation by Kam and
Fan (2020) is particularly instructive: systematically examining the linguistic and cognitive
mechanisms that make negative items difficult may be more productive than debating whether
such items should be included. For instance, experimental designs supported by eye-tracking,
response time, or comprehension checks can be used to investigate why WE emerges. In
addition, decisions about using mixed wording can be informed by the scale—sample—context
triad (Alessandri et al., 2010; Kam, 2018). If positive and negative items are to be used together,
strategies to mitigate response bias can be planned in advance, such as maintaining a balance
between positive and negative items, providing salient warnings and example items in the
instructions, limiting item length, and simplifying WE (Roszkowski & Soven, 2010).

This study has several limitations that suggest directions for future research. First, the single
cultural context limits generalizability; future studies should examine WE across different
cultural contexts. Second, to obtain deeper insight into why WE emerges, future EIRM
applications could incorporate interactions between WE and item- and person-level
characteristics. For example, the proportion of negative items in the scale, total number of items,
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item length, type of negative wording, and person characteristics such as attention, response
time, and reading proficiency may be examined within this framework. Finally, because WE was
investigated only for the Perseverance and Self-Control scales; its magnitude and direction may
vary across domains and should be investigated in other constructs.
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TURKGE SURUM

Giris

Oz bildirim temelli dlcekler, egitim ve psikoloji alanlarinda yaygin kullanilan dlgme araclaridir.
Katiimcilara belirli bir olguya, duruma veya ifadeye yonelik goruslerini belirtme olanagi tanir ve
farkl duzeylerde katilim ya da onayi temsil eden segenekler sunar. Boylece bireyler, kendilerine
en uygun secenegi isaretleyerek ilgili tutum, duygu ya da 6zelligin olcilmesine katki saglarlar
(Likert, 1932). Bu araglarin glcli yonlerine ragmen bazi sinirliiklar bulunmaktadir. Bu
sinirliiklardan biri de yontem yanliligidir. Yontem yanliligi, olgtimlerde gozlenen varyansin, temsil
edilmesi amagclanan yapilardan ziyade olgcme yontemine atfedilebilen kismini ifade eder
(Williams vd., 1989). Baska bir ifadeyle olgtlmek istenen yapinin (or. benlik saygisi, motivasyon,
kaygr) disinda, kullanilan arag, format, baglam ya da yanitlayicilarin eg@ilimlerinden kaynaklanan
istenmeyen varyans kaynaklaridir. Yontem yanlihginin birgok nedeni olmasina ragmen en bilinen
turlerinden biri de ifade etkisidir. ifade etkisi (wording effect, IE), maddelerin olumlu ya da
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olumsuz bigimlendirilmesinin yanitlari sistematik bigcimde etkilemesi ve olgulmek istenen yapiyla
ilgisiz ek varyans uretmesi olarak tanimlanabilir (Podsakoff vd., 2003).

Bu ¢calisma, genis Olcekli uluslararasi bir degerlendirme olan PISA 2022 6grenci anketindeki Azim
ve Oz-kontrol olgeklerinin psikometrik yapisi ve yanit orintileri Gzerinde IEni incelemeyi
amaglamaktadir. Arastirma iki asamada yuritilmistir. ik asamada, psikometrik ag analizinin
bir uzantisi olan Kesifsel Grafik Analizi (EGA) ile Olgeklerin boyutsal yapilanmasi ortaya
konmustur. ikinci asamada ise Agiklayici Madde Tepki Kurami (Explanatory Item Response
Models; EIRM) kapsaminda madde parametreleri eszamanli olarak kestirilmistir. Bu sayede
IE'nin yanit olasiliklar ve madde dizeyindeki isleyis tzerindeki 6zgul katkisi degerlendirilmistir.

Yontem etkisi

Yontem terimi, olgmenin hangi bi¢cimde yapildigina—06rnegin madde igerigi, olgek turd, yanit
formati ve uygulama baglami gibi farkli soyutlama diizeylerine—isaret etmektedir (Fiske, 1982).
Bu boyutlarin her biri, 6lctimlerde belirli tirde sistematik yanliliklara zemin hazirlayabilir. Nitekim
Podsakoff vd. (2003) tarafindan yontem yanlili§l ortak dederlendirici etkileri, madde bagdlami
etkileri, olgme baglami etkileri ve madde ozelliklerinden kaynaklanan etkiler olmak tzere dort
temel grupta siniflandinimistir. Ortak degerlendirici etkileri, yordayici ve ol¢ut degiskenlerinin
ayni kisi tarafindan bildirildiginde ortaya ¢ikan ve degiskenler arasindaki iliskiyi kaynak ortaklig
nedeniyle sisiren yontemsel sapmadir. Bu turtn alt basliklari arasinda tutarlilik gudusu, sosyal
begenirlik ve gecici duygu durumu yer almaktadir. Madde baglami etkileri, bir maddenin olgek
icinde bulundugu konumdan veya cevresindeki diger maddelerle olan iliskisinden dogar. Onceki
sorularin sonraki cevaplari etkilemesi, 0Olgegin basindaki sorularin yanitlayicida ruh hali
olusturmasi, dlcek uzunlugu ve farkl yapilari 6lcen maddelerin ayni bolimde verilmesi bu
kategoriye ornektir. Olgme baglami etkileri, dlgimuin gergeklestirildigi ortam ve kosullardan
kaynaklanir. Ayni baglam iginde toplanan veriler, icerikten bagimsiz olarak sahte iliskiler
olusturabilir. Yordayici ve olgut degiskenlerinin ayni zamanda olgulmesi, ayni mekanda
toplanmasi veya ayni aragla (or. yalnizca gevrim ici anket) elde edilmesi bu kategoriye ornektir.
Son olarak ise, madde ozelliklerinden kaynaklanan etkiler, olgekte yer alan maddelerin yazim
bicimi, kullanilan olcek formati veya dilsel ozelliklerinden kaynaklanir. Baska bir deyisle,
yanitlayici gercek tutumundan bagimsiz olarak, maddenin bigimsel ozelliklerinden etkilenerek
sistematik yanit verebilir. Belirsiz ifadeler, sosyal agidan arzu edilen yanitlari ima eden maddeler,
slrekli ayni olgek formatinin (6r. Likert) veya ayni ug ifadelerin (6r. “asla—her zaman”)
kullanilmasi ve olumlu/olumsuz yonde yazilan maddelerin birlikte bulunmasi bu kategoriye
ornek olarak verilebilir (Podsakoff vd., 2003).

Yontem yanliligr ile ilgili yurtttlen en kapsamli galismalardan biri, psikoloji/sosyoloji, pazarlama,
isletme ve egitim alanlarindan 70 caligmayi derleyen Cote ve Buckley (1987) tarafindan
gerceklestirilmistir. Arastirmacilarin bulgular, tipik bir dlgimde varyansin yaklasik %26,3'Unun
ortak yontem sapmalari gibi sistematik dlcim hatalarina atfedilebilecegdini gostermistir. Ayrica
bu oranin disiplin ve olculen yapi tlrdne gore anlamli bicimde degistigi rapor edilmistir.
Arastirmacilar, pazarlama alaninda yontem kaynakli varyansin yaklasik %15 duzeyinde
seyrettigini; editim alaninda %30a, is performansi dlglimlerinde %22'ye ve tutum olgimlerinde
ise %40'a kadar ciktigini belirtmistir.

Yontem yanhliginin olgcimler arasi iliskileri de etkileyebildigine dair kanitlar mevcuttur; nitekim
ortak yontem varyansi kontrol edildiginde iki degisken arasindaki aciklanan varyansin ortalama
%11, kontrol edilmediginde ise ortalama %35 dizeyinde oldugu raporlanmustir (Fuller vd., 1996;
Lowe vd., 1996; Podsakoff vd., 2000; Wagner ve Gooding, 1987). Buna ek olarak Podsakoff vd.,
(2003) olglimler ortak yontem varyansi iceriyorsa, yordayici ile kriter degiskeni arasindaki
gozlenen iliskinin yaklasik %25 oraninda dusuk tahmin edilebilecegini gostermistir. Bu genel
tablo, yontem etkilerinin degiskenler arasindaki iliskileri kimi durumlarda sisirip kimi durumlarda
bastirabildigini ve buna bagh olarak Tip | ile Tip Il hata olasiliklarini artirabildigini
duslndirmektedir (Campbell ve Fiske, 1959; Cote ve Buckley, 1987; Podsakoff vd., 2003). Sonug
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olarak, yontem etkilerini belirlemek ve uygun bigimde modellemek, saglikli gikarimlari
destekleyerek elde edilen sonuglarin gecerligini gt¢lendirir.

ifade etkisi

GCok maddeli Likert olgekleri tutumlar, inanclar, deg@erler ve diger gizil yapilar hakkinda veri
toplamak icin yaygin ve onerilen bir yaklasimdir (Peterson, 1994). Bununla birlikte bu gucgli
gergeve, yanitlayici davranisindan kaynaklanan bazi yontemsel riskler tasir. Ornegin, onay
egilimi/yanlihdr (acquiescence bias), olumsuz maddeler yerine olumlu maddeleri segme
egilimini ifade eder (Watson, 1992). Benzer bigcimde, madde igeriginden badimsiz olarak
derecelendirme olgeklerinin u¢ kategorilerini sistematik bicimde tercih etme ya da bu
kategorilerden kaginma egilimi, asir yanit stili (extreme response style) olarak adlandirilir ve
derecelendirme verilerinde potansiyel bir yanlilik kaynagidir (Greenleaf, 1992). Bu tir sistematik
yanit egilimleri, dlgtulmek istenen orttk yapinin gercek degerinin oldugundan daha yuksek ya da
daha diistk tahmin edilmesine neden olabilir (Winkler vd., 1982).

Olgeklerde sistematik yanit yanliliklarini azaltmanin yaygin bir yolu, ayni yapiyr hem olumlu hem
de olumsuz bigimde formdle edilmis maddelerle orneklemektir. Bu yaklasim, tek yonlu
ifadelerden kaynaklanan egilimleri dengeleyerek daha tarafsiz yanitlar Gretmeyi ve dlgimlerin
gecerligini artirmayi amaglar (DeVellis, 2005). Bu baglamda, dlcek gelistirme literattrtindeki yanit
yanlligini ortadan kaldirma istegi (Nunnally, 1967), olumlu—olumsuz madde eslesmelerinin ayni
aracta yer almasini desteklemis, boylelikle onay egilimlerinin etkisinin azaltiimasi hedeflenmistir
(Hinz vd., 2007). Bu stratejinin dayandigi kritik varsayim ise olumlu ve olumsuz maddelerin ayni
temel yapiyr olgttgudur (Marsh, 1996). Bu varsayim dogrultusunda, negatif maddelere verilen
yanitlar ters puanlanir ve pozitif maddelerle ayni sekilde islenir (Horan vd., 2003).

Dalal ve Carter (2015), olumsuz maddeleri iki tlrde ele alir ve bu ayrimin dlgme slrecindeki
sonuglari farklilastirabilecegini vurgular. ik tir, taban tabana zit maddelerdir. Dilsel olumsuzluk
kullaniimadan ayni yapinin karsit kutuplarini hedefleyen, anlamca birbirinin karsiti ifadelerden
olusur (or., “Sistematik galisinm” ile “Gelisigtizel galisinm”, “Yeni fikirlere agigim” ile “Yeni fikirlere
kapallyim”). ikinci tir ise olumsuzlanmis normal maddelerdir. Olumlu bir ifadenin “degil” ya da -
ma/-me gibi mantiksal olumsuzluk ekleriyle dogrudan tersi haline getirilmesi de s6z konusudur
(6r., “Zamanimi etkin kullanirm” ile “Zamanimi etkin kullanmam’, “Randevulara zamaninda
giderim” ile “Randevulara zamaninda gitmem”). Literatlrde bu iki tir madde (birbirine tamamen
zit maddeler ve olumsuzlanmis normal maddeler) arasindaki ayrim her zaman net degildir ve
her iki tur de genel anlamda olumsuz ifade edilmis maddeler olarak kabul edilir. Uygulamada,
olumlu ve olumsuz maddelerin islevsel olarak birbirlerinin yerine gegebilecedi varsayilir (Lindwall
vd., 2012). Bu varsayima gore, bir katiimcinin olumlu bir maddeye “kesinlikle katillyorum”
demesi, mantiksal karsiligi olan olumsuz maddeye “kesinlikle katilmiyorum” demesiyle ayna
simetrisi gostermelidir (Marsh, 1996). Ne var ki bu konudaki bulgular tutarli degildir. Bazi
calismalar, anlamca esdeder madde ciftlerinde katilimcilarin olumsuz maddelere onay verme
egiliminin gorece daha ytiksek oldugunu bildirirken (Holleman, 1999; Schriesheim ve Hill, 1981),
diger calismalar olumlu maddelerde ortalama puanlarin sistematik olarak daha yutksek
oldugunu raporlamistir (Weem vd., 2003)

Olumsuz maddelerin dlgeklere dahil edilmesi, katiimcilari daha dikkatli yanit vermeye zorlar ve
boylece otomatik yerine daha kontrolll bilissel islemeyi tesvik eder (Hinkin, 1995; Idaszak ve
Drasgow, 1987). Dolayisiyla olumsuz maddeler adeta birer bilissel hiz timsedi gibi islev gorerek
anketin daha 6zenli bicimde tamamlanma ihtimalini artirir (Podsakoff vd., 2003). Boyle bir
uygulama, hem 6lgme aracinin hedef 6zelligi daha dogru yakalamasini (Anderson ve Gerbing,
1988) hem olcim etkinligini ylkseltmesini (Worcester ve Burns, 1975) hem de hedef ozelligin
daha iyi bir kapsamini yakalamasini saglayabilir (Weijters ve Baumgartner, 2012).

Arastirmalar, olumlu ve olumsuz maddelerin birlikte yer aldigi oOlgeklerde maddeler arasi
korelasyonlarin, yalnizca olumlu maddelerden olusan olgeklere kiyasla daha zayif oldugunu
(DiStefano ve Motl, 2006) ve bu iki tiir maddenin birlikte kullaniminin dlgegdin i¢ tutarliigini
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azalttigini gostermektedir (Lee vd., 2008). IE'nin yoniu konusunda bulgular da celiskilidir. Bazi
calismalar olumsuz maddelerin olumlu maddelere kiyasla daha gucli IE Urettigini bildirirken
(DiStefano ve Motl, 2009; Marsh, 1996), dider calismalar daha belirgin etkinin olumiu
maddelerde ortaya ciktigini gostermistir (Lindwall vd., 2012). Ayrica olumlu ve olumsuz
maddelerin birlikte kullanimi, hedeflenen 6zellige ilgisi olmayan ortak varyansin olgime sizmasi
yoluyla dlgegin faktor yapisini da dondstirebildigi ortaya konulmus (Corwyn, 2000; John vd.,
2019), olumsuz yonde yazilmis maddelerin siklikla ayri bir faktore yiklendigi rapor edilmistir
(Benson ve Hocevar, 1985; Pilotte ve Gable, 1990). Bununla birlikte bu tir yapay faktorlerin ilgili
maddeler olumlu bicimde yeniden yazildidinda ortadan kalkabildigi gosterilmistir (Harvey vd.,
1985; Idaszak ve Drasgow, 1987). Bu bulgular IE'nin dlgegin varsayilan tek boyutlu yapisini
zedeleyerek, kimi durumlarda ihlal etmesine yol acabildigini ortaya koymaktadir (Cordery ve
Sevastos, 1993; Hevey vd., 2010).

Arastlrmanm amaci

TUm bu bilgiler 1s1ginda bu ¢galismanin amaci olumlu ve olumsuz maddelerden olusan Azim ve
Oz-kontrol dlgeklerinde IE'nin faktor yapisinda bir farkliliga yol acip acmadigini incelemek ve
bireylerin yanit davranislari tzerindeki etkisini arastirmaktir. Bu amacla asagidaki sorulara yanit
aranmistir.

1. Azim ve Oz-kontrol dlgeklerinin faktor/boyut yapisi IE'den etkilenmekte midir?
2. IEyanitlayicilarin yanit davraniglarini anlamli bigimde degistiriyor mu?

Yontem

Calisma grubu

Bu arastirmanin ¢alisma grubunu, PISA 2022 Turkiye uygulamasina katilan toplam 7245 6grenci
olusturmaktadir. Katilimcilarin 3561'i (%49,2) kiz, 3684’ (%50,8) erkektir. Turkiye, PISA 2022'ye
Turkiye istatistiki Bolge Birimleri Siniflandirmasi (IBBS) Dlizey-1 kapsamindaki 12 bolgeyi temsil
eden 196 okul araciligiyla katilmistir. Okul tdrd dagiliminda en buytk pay Anadolu liselerindeyken
(%56) bunu mesleki ve teknik Anadolu liseleri (%23) izlemektedir (MEB, 2022).

Veri toplama araci

Bu arastirmada veri toplama araci olarak, PISA 2022 6grenci anketinde yer alan “Genel Sosyal
ve Duygusal Ozellikler” moduliindeki Oz-kontrol (self-control) ve Azim (perseverance) dlcekleri
kullanilmistir. Her iki olcek, OECD'nin Sosyal ve Duygusal Beceriler Arastirmasi cergevesine
dayanmaktadir ve Bes Faktor Kisilik Modeli'nde sorumluluk (conscientiousness) boyutunun alt
bilesenleri olarak konumlanir. Olgekler, yapi-igi matris rnekleme (within-construct matrix
sampling) yaklagimiyla uygulanmis ve puanlanmistir (OECD, 2024).

Oz-Kontrol dlcedi (ST309), 6grencilerin dikkat dagitici uyaranlardan uzak durabilme, ani dirttlere
kapilmadan hareket etme ve uzun vadeli hedeflerine odaklanabilme becerilerini dlgmeyi
amagclamaktadir. Olgek toplam 10 maddeden olusmakta olup bunlarin 6'si olumlu, 4G olumsuz
yonde ifade edilmistir. Ogrenciler, her bir maddeyi “Kesinlikle katiimiyorum” ile “Kesinlikle
katiliyorum” arasinda degisen begli Likert tipi derecelendirme olcedi Uzerinde degerlendirmistir.
Olgege ait maddeler Ek 1 de verilmistir.

Azim/istikrar olgedi (ST307) ise ogrencilerin basladiklari gorevleri tamamlama, zorluklar
karsisinda caba gostermeye devam etme ve kolayca vazgecmeme egilimlerini dlgmektedir.
Olgek toplam 10 maddeden olusmakta olup bunlarin 6'si olumlu, 4G olumsuz yonde ifade
edilmistir. Ogrenciler, her bir maddeyi “Kesinlikle katilmiyorum” ile “Kesinlikle katiliyorum”
arasinda degisen besli Likert tipi derecelendirme odlcedi tUzerinde degerlendirmistir. Olgege ait
maddeler Ek 1 de verilmistir.
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Madde dizeyinde IE degiskeni arastirmaci tarafindan olusturulmustur. Olumsuz maddeler = 0
(referans), olumlu maddeler = 1 olarak kodlanmistir. Bu degisken, EIRM cergevesinde madde
konumu parametreleri Gzerindeki IE'yi sinamak Uzere kovaryat olarak kullaniimistir. Bu kodlama
ile katsayilarin pozitif olmasi, olumlu maddelerin olumsuzlara kiyasla daha yuksek konum/esik
(daha ‘zor onaylanma/kabul edilme’) egilimine isaret eder.

Verilerin analizi

Verilerin analizi iki asamada ydrGtilmastir. ilk olarak maddelerin  hangi boyutlarda
kiimelendigini belirlemek igin Kesifsel Grafik Analizi (Exploratory Graph Analysis, EGA)
kullanilmistir. Golino ve Epskamp (2017) tarafindan gelistirilen EGA, ag psikometrisine dayali
olarak faktor belirleme yontemlerine alternatif bir yaklasim sunmaktadir. Bu yontemde dtgumler
maddeleri, kenarlar ise maddeler arasindaki kismi korelasyonlari temsil etmektedir. Maddeler
arasindaki pozitif iligkiler yesil cizgilerle, negatif iliskiler ise kirmizi gizgilerle ifade edilir. Cizgi
kalinhigr iliski gucuyle orantilidir, iliski arttikga kalinlasir, zayifladikga incelir. Ayrica digumlerin
renkleri maddelerin hangi boyuta ait oldugunu gosterir.

EGA analizlerinin saglikli bicimde yurutulebilmesi igin veri kalitesi ve iliski matrisinin uygunlugu
on kosul olarak degerlendirilmistir. Bu kapsamda eksik verinin duzeyi ve oruntusu incelenmis,
asir duzeyde eksikligi bulunan maddeler ile tek bir kategoriye yigilma gibi korelasyon kestirimini
bozabilecek durumlar kontrol edilmistir. EGA surecinde once maddeler arasindaki kismi
korelasyonlar hesaplanmistir. Daha sonra GLASSO (Grafiksel En Kigik Mutlak Kigiltme ve
Secim Operatorl) ile kliglk korelasyonlarin sahte baglar olusturmasi engellenerek daha sade ve
yorumlanabilir bir ag modeli elde edilmistir. Son asamada Walktrap algoritmasi ile degiskenler
arasindaki kimelenmeler belirlenmistir. Bu kimeler faktor analizindeki boyutlara karsilik
gelmektedir. Boylece hem faktor sayisi kestiriimis hem de maddelerin hangi boyutlarda
kiimelendigi gorsellestirilmistir (Christensen vd., 2020). EGA analizleri R (R Core Team, 2025)
ortaminda EGAnet paketi (Golino ve Christensen, 2022) kullanilarak ytrttalmastar.

Olgeklere ait boyut yapisi belirlendikten sonra ikinci adimda IE'nin maddenin kabul edilme
olasiligr Uzerindeki etkisi incelenmistir (Likert tipi Olgeklerde kabul edilme veya onaylanma
olasiligi basari testindeki madde gugligu ile esdegerdir). Bunun igin madde ve birey
parametrelerinin es zamanl olarak kestirildigi Likert tipi sirali madde formatina uygun olan
polikotom Aciklayici Madde Tepki Kurami (Explanatory Item Response Models, EIRM)
kullanilmistir (De Boeck ve Wilson, 2004).

EIRM, geleneksel Madde Tepki Kurami'nin (MTK) yalnizca 6lgmeye odaklanan yaklagimini
genisleterek olgme (madde/kisi parametreleri) ile aciklamayr (madde ve kisi ozelliklerinin
yanitlari nasil etkiledigi) ayni modelde birlestirir (De Boeck ve Wilson, 2004). Bu yaklasim,
istatistiksel olarak Genellestiriimis Dogrusal Karma Modeller (GLMM) gergevesinde ifade edilir:
Her bireyin her bir maddeye verdigi yanit, tekrarli 6lctm olarak ele alinir ve boylece madde ve kisi
duzeyindeki etkiler tek bir model i¢inde birlikte tahmin edilebilir.

Likert tipi maddelerde EIRM, polikotom MTK modelleri (6rn. PCM, GRM, RSM) U(zerinden
uygulanir. Esik (threshold) parametreleri madde ve/veya kisi kovaryatlarinin bir fonksiyonu
olarak yazilarak kategori gecislerinin hangi kosullarda kaydigi aciklanir (Stanke ve Bulut, 2019).
Bu calismada EIRM analizine baslamadan once yanit verisi uzun formata dontsturilerek her
satir kisi x madde yanitini temsil edecek sekilde dizenlenmistir. Ardindan aciklayici kisim
eklenerek, esiklerin (ve/veya madde parametrelerinin) madde ve kisi 6zelliklerinin bir fonksiyonu
olarak degismesine izin verilmistir. Bu sayede madde ozellikleri (6r. maddenin olumlu/olumsuz
ifadesi), kisi ozellikleri (or. cinsiyet, ana dil) ve gerekirse kisixmadde etkilesimleri ayni modelde
test edilebilir.

Polikotom EIRM analizleri R da bulunan eirm (Bulut, 2021) paketi kullanilarak gergeklestirilmistir.
Maddeler kisiler icinde kiimelendiginden ham yanit verisi, kisi—satir/madde—sutun yapisindaki,
genis formattan uzun formata donusturtlimustur. Boylece her satir tek bir kisi-madde gozlemini
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temsil edecek, maddeler de kisiler icinde i¢ ice (hiyerarsik) yer alacak sekilde ¢ok dizeyli
modellere uygun hale getirilmistir. Ayrica polikotom (Likert tipi) yanitlar, eirm paketindeki
polyreformat islevi kullanilarak birden c¢ok ikili gostergeye ayristiriimis, bu sayede 6zgin yanit
yapisl korunarak GLMM cercevesinde ikili tepki modelleri kurulabilmistir.

Tablo 1 Gok kategorili yanitlarin ikili yanita donusturilmesi

Orijinal Cevap Katilmiyorum Kararsizim Katiliyorum Kesinlikle
Katiliyorum

Kesinlikle 0 NA NA NA

katilmiyorum

Katilmiyorum 1 0 NA NA

Kararsizim NA 1 0 NA

Katiliyorum NA NA 1 0

Kesinlikle katiliyorum NA NA NA 1

Aciklayici MTK gergevesinde IE'ni modele dahil etmenin anlamli olup olmadigini sinamak igin
hiyerarsik model Kkarsilastirmalari yapiimistir. Bunun icin Temel model (M,): ifade etkisini
icermeyen model ve Genigletiimis model (M,): Ifade etkisini iceren model uyum agisindan
karsilastinlimistir. Dederlendirmede AIC, BIC ve log-likelihood (logLik) degerleri incelenmis,
modeller i¢ ice (nested) gectiginden olasilik orani testi (Likelihood-Ratio Test, LRT; x?, Adf)
uygulanmistir. Daha distk AIC/BIC, daha yiksek (daha az negatif) logLik ve anlamli x?(Adf),
IE'nin modele eklenmesinin model uyumu iyilestirdigi bigiminde yorumlanmistir.

Bulgular

Sekil 1, Azim ve Oz-Kontrol dlgekleri igin EGA sonuglarini gdstermektedir. Digumler maddeleri,
kenarlar ise maddeler arasindaki iliskileri gostermektedir. Yesil gizgiler pozitif, kirmizi gizgiler ise
negatif iligkileri gostermektedir. Ayrica kenarlar kalinlastikga iliski gucu artmaktadir. Kirmizi
ddgumler olumlu, mavi didgumler olumsuz maddelerdir.

mj/};ﬂmo?m ST309QO2A_
7, . =
07Q10JA /

Sekil 1 Azim (soldaki) ve Oz kontrol (sagdaki) 6lgeklerine ait EGA sonuglari

Sekil 1'de iki boyut gozlenmistir (sekillerin sadindaki kirmizi ve mavi gostergeler iki boyut
oldugunu gostermektedir) ve bu boyutlar tamamen maddelerin ifade edilis tlrtine (olumlu—
olumsuz) karsilik gelmektedir. Boyutlar igi baglantilar pozitif ve gigld, boyutlar arasi bagdlantilar
ise cogunlukla zayiftir. Bu desenler, her iki dlgekte de IE'nin giicli olabilecegini ve maddelerin
icerikten ¢ok ifade bigimine gore kimelenebildigini gostermektedir. Bu bulgu, PISA'da 6grenci
anketi dlgek puanlarinin genellikle IRT temelli turetilmis degiskenler olarak raporlandi§i standart
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Olcekleme yaklasimiyla (6r. Rasch/PCM temelli olgekleme) karsilastinldiginda, tek boyut
varsayiminin bu olgeklerde sinirli kalabilecegine isaret etmektedir (OECD, 2024)

Ikinci asamada, elde edilen boyutlanmanin yanit davranislarina yansiyip yansimadigini
incelemek igin EIRM modelleri kurulmustur. Her iki dlgek icin IE'nin modele anlamli katkisini
degerlendirmek Uzere, once IE'i igermeyen temel/bos model (M0) tanimlandi, ardindan IE'ni
iceren genisletilmis model (M1) kuruldu.

Tablo 2 Kurulan modellere ait model uyum degerleri

Olcek Modeller n logLik  AIC BIC Sapma  Ayx? (Adf) P

Azim Mo 5 -41170 82351 82396 82341 - -
M 6 -40397 80806 80860 80794 1546.2 (1)  .001

Oz-Kontrol Mo 5 -40347 80704 80749 80694 - -
M 6 -40107 80226 80280 80214 479.50 (1)  .001

Not. M, = temel model (ifade etkisi yok); M, = genisletilmis model (ifade etkisi dahil edilmis model). Daha diisiik AIC/BIC ve daha
yliksek (daha az negatif) logLik daha iyi uyuma isaret eder; anlamli LRT (x?) M,'in My'a gére (stinlidlni destekler.

Tablo 2 incelendiginde, IE'nin modele dahil edilmesinin model uyumu anlamli 6lgide iyilestirdigi
gorulmektedir. Bu sonu¢ dogrultusunda IE'ni iceren modellere ait sabit etkiler Tablo 3 de
verilmistir.

Tablo 3 Azim ve 6z kontrol dlgeklerinde ortaya gikan ifade etkisine ait sabit etkiler

Azim Oz kontrol
Degisken Tahmin (SH) z P Tahmin (SH) z 9)
Kesisim 0.052(0.019) 2.68 .007 ** 0.298 (0.024) 12.28 <.007 ***
ifade etkisi 0.732(0.019) 3873  <.007 *** 0.385(0.018) 21.81 <.007 ***
polykategori_8 -0.294(0.025) -11.62 <.007 *** -0.040 (0.030) -1.32 187
polykategori_4 -0.277(0.025) -10.93 <.007 *** 0.034 (0.028) 1.21 225
polykategori_5 -1.222(0.027) -4511 <.007 *** -1.071 (0.028) -38.17 <.007 ***

Not. B = tahmin katsayisi (Estimate); SH = standart hata. p degerleri: *** < .001, ** <.01. elde edilen dederler log-odds dlgedindedir.

Polykategori degiskendeki esik parametreleri, komsu kategoriler arasindaki mesafeyi temsil
etmektedir. Referans esik ‘Kesinlikle katilmiyorum'dan ‘katiimiyorum’a gecis olarak
belirlenmistir. Katsayilar log-odds dlgegindedir. Negatif deger, ilgili kategoriyi segme olasilik
oraninin (odds) referansa gore daha dislk oldugunu gosterir. Buna gore, Azim olgegdinde
referans konumuna gore kategori 3 (katiimiyorumdan kararsiza olan uzaklik), kategori 4
(kararsizimdan katiliyoruma olan uzaklik) ve kategori 5 (katiliyorumdan kesinlikle katiliyoruma
olan uzaklik) segme olasiliklarinin daha distik oldugu gorilmektedir. En fazla diisus ise kategori
5'de meydana gelmektedir. Oz kontrol dlgeginde ise durum biraz daha farklidir. Ogrencilerin
referans konumuna gore kategori 3 ve 4'U se¢me olasiliklarindaki artis ya da azalis anlamli
degilken kategori 5 (katiliyorumdan kesinlikle katiliyorumu) secme olasiliklar dusis
gostermistir. Baska bir ifadeyle, ‘Kesinlikle katilmiyorum’'dan ‘Katiimiyorum’a esigi referans
alindiginda, Azim olgeginde Kategori 3—5'in secilme olasilik oranlarinin daha diislk oldugu (en
fazla Kategori 5), Oz kontrol dlceginde ise yalnizca Kategori 5te anlamli bir diistisiin meydana
geldigi gorulmustdr.

IE her iki Olcekte de istatistiksel olarak anlamli bulunmustur. Azim 6lgeginde olumsuz ifadelere
kiyasla olumlu ifadelere verilen yanitlarin kabul edilme/onaylanma olasiliklarinin daha yuksek
oldugu gordlmustir (3 =0.732, SE =0.019, z = 38.73, p < .001). Azim 6lcedi icin lojit dlcedindeki
0.732 degerinin Usseli alindiginda (exp(0.732)) elde edilen 2.08 dederi odds oranini verir. Odds
orani, bir maddenin dogru yanitlanma olasiliginin yanlis yanitlanma olasiligina oranidir. Olumsuz
bir maddenin kabul edilme olasiligi 0.50 ise, olumlu bir maddenin kabul orani yaklasik 0.68
olacaktir. Benzer sekilde, Oz Kontrol dlgeginde IE anlamlidir (3 = 0.385, SE =0.018,z=21.81,p
< .001). Oz kontrol dlcegi icin (Azim dlgedi icin yapilan islemler tekrarlandiginda) olumsuz bir
maddenin kabul edilme olasiligi 0.50 ise, olumlu bir maddenin kabul orani yaklasik 0.59 olacaktir.
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Azim Olgegine ait ifade Etkisi (Cevap Segeneklerine Gore) Oz Kentrol Qlgegine ait ifade Etkisi (Cevap Segenkelerine Gére)

. polycategory
$a e e

Kabul Etme Olasiligi
Kabul Etme Olasiligi

Ifade Etkisi Ifade Etkisi

Sekil 2 Azim ve Oz-kontrol Olgegi igin ifade etkilerine ait grafikler

Elde edilen sonuglar ve grafik incelendiginde her iki dlgekte de olumlu maddelerin kabul
olasiliklarinin olumsuz maddelere gore daha yuksek oldugu gordlmastdr.

Sonug ve oneriler

Bu galismanin amaci, IEnin olgek yapisi ve vyanitlayici davraniglar Gzerindeki etkisini
incelemektir. Bu kapsamda oncelikle psikometrik ag analizinin bir uzantisi olan EGA ile olumlu
ve olumsuz maddelerin beraber bulundugu Azim ve Oz-kontrol Olgeklerin boyutlanmasi
incelenmis, ardindan elde edilen bu boyutlanmanin yanit davraniglar tzerindeki etkisi EIRM ile
test edilmistir. Bdylece, IE'nin yalnizca 6lgme yapisindaki etkisi degil, bu etkinin yanit
davranislarina yansimasi buttincul bigimde degerlendirilmistir

Elde edilen bulgular, Azim ve Oz-kontrol dlgeklerinde yer alan olumlu ve olumsuz maddelerin
farkl boyutlar olusturabildigini gostermektedir. Nitekim EGA sonuglari, her iki dlcekte de olumlu
ve olumsuz maddelerin ayri kimelerde toplandigini ortaya koymustur. Bu yapisal ayrismanin
yanit davranigina yansimasini inceleyen EIRM bulgular ise, IE'nin maddelerin onaylanma
olasiliklarini anlamli bicimde etkiledigini, olumlu maddelerin, olumsuzlara kiyasla daha yuksek
onay olasiliklarina sahip oldugunu gostermektedir. Boyutsal ayrisma ile onay olasiliklarindaki
fark birlikte degerlendirildiginde, Oz-kontrol ve Azim Olgekleri kuramsal olarak tek boyutlu
tasarlansa da, IEnin Olcegin isleyisine sistematik bir yontemsel etki kattigi seklinde
yorumlanabilir.

IE gok sayida kisilik ve iyi olus Olgeginde belgelenmistir. Bunlar arasinda Rosenberg Benlik
Saygisi Olgegi (DiStefano ve Motl, 2006), Genel Saglik Olgedi—12 (Ye, 2009), Erikson Psikososyal
Evre Envanteri (Schwartz vd., 2009), Sosyal Fizik Kaygi Olgedi (Motl vd., 2000), Duygusuz-
Duygusuz Ozellik Envanteri (Paiva-Salisbury vd, 2016), Mesleki Kisilik Olgegi (McLarnon vd.,
2016), Sosyal Baskinlik Yonelimi Olgegi (Xin ve Chi, 2010) ve Yalnizlik Olgedi (Ebesutani vd.,,
2012) yer almaktadir. Yapilan galismalar olumlu ve olumsuz maddelerin farkli bilissel siregleri
tetikledigini gostermektedir. Olumsuz maddeler, olumlu maddelere kiyasla daha fazla islem
slresi gerektirmektedir (Clark, 1976). Ayrica bu maddelerde yanitlarin segeneklerle eslestiriimesi
daha gl olmakta ve slireg genel olarak daha uzun stirmektedir (Chessa ve Holleman, 2007).
Katiimcilar olumsuz maddelerin soru ve yanit seceneklerini olumlu maddelere gore daha sik
yeniden okumakta, bu da orta ya da blyuk etki blytklikleriyle sonuglanmaktadir (Kamoen vd.,
2011). Daha uzun islem siresi, artan islem karmasikliginin da bir gostergesidir (Bassili ve Scott,
1996) ve bu artis, bu galismada gozlenen IE'nin mekanizmasini agiklamaya yardimei olmaktadir.
Bu kanitlar, olumsuz maddelerin tek basina bir varyans kaynagi olmaktan ote, yanitlayicilarin
bilissel isleme tarzlarini sistematik olarak degistirebildigini ve dolayisiyla olgeklerin dlgme
ozelliklerini donusturebildigini gostermektedir.

Bir yaplyl olgmek uzere hazirlanmis bir Olgekte olumlu ve olumsuz maddelerin birlikte
kullaniimasina yonelik gerekgelerin sayisi sinirlidir (Dalal ve Carter, 2015). Bu nedenle olumlu-
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olumsuz maddelerin bir arada kullanilmasi varsayilan bir gozum olarak degil, baglam ve amag
dogrultusunda acikga gerekgelendiriimesi gereken bir tasarim tercihi olarak gorulmelidir.
Nitekim Roszkowski ve Soven (2010) ile Kam ve Fan (2020), bazi katilimcilarin olumsuz
maddeleri dogru anlamlandirmada daha fazla gucluk yasadigini, bu nedenle belirli baglamlarda
olumlu maddelerin daha tutarli ve guvenilir sonuglar Uretebildigini raporlamislardir. Bu baglamda
Kam ve Fan (2020)in onerisi ozellikle yol gostericidir. Olumsuz maddelerin anlasiimasini
guclestiren dilsel ve bilissel mekanizmalarin sistematik olarak incelenmesi, bu tur maddelerin
olgege dahil edilip edilmemesini tartismaktan daha faydali olabilir. Ornegin, goz izleme, yanit
suresi veya anlama denetimleriyle desteklenen deneysel tasarimlarla IE'nin neden ortaya giktigi
incelenebilir. Ayrica dlgek tasariminda, olumlu ve olumsuz maddelerin birlikte kullanimina iliskin
karar Olgek-0Orneklem-baglam Uglistnt dikkate alinarak da verilebilir (Alessandri vd., 2010; Kam,
2018). Olumlu-olumsuz maddeler bir arada kulanilacaksa yanitlayicilarin tepki yanhligini
azaltmaya donuk stratejiler bastan planlanabilir, olumlu-olumsuz madde dengesinin korunmasi,
yonergelerde gorundr uyarilar ve ornek maddeler, madde uzunlugunun sinirlandirimasi ve
madde ifadelerinin sadelestiriimesi gibi onlemler uygulanabilir (Roszkowski ve Soven, 2010).

Bu ¢alismanin bazi sinirliliklari bulunmaktadir ve buna bagli olarak gelecekteki arastirmalar igin
cesitli oneriler sunulabilir. Oncelikle, érneklemin tek bir kiltirel/ulusal baglamdan gelmesi
bulgularin genellenebilirligini sinirlandirmaktadir. ileride yapilacak olan galismalarda farkl
kiiltirlerden gelen dgrencilere ait verilerde IE incelenebilir. Ayrica IE'nin neden ortaya giktigina
dair kapsamli bir icgori saglamak amaciyla EIRM modellerine birey ve madde dzelliklerinin IE ile
etkilesimi eklenerek es zamanli olarak incelenebilir. Ornegin dlgekte bulunan olumsuz madde
oranl, 6lcekteki toplam madde sayisi, madde uzunlugu, olumsuz madde turt veya birey ozellikleri
olarak dikkat duzeyi, yanitlama suresi, okuma yeterliligi gibi ozellikler bu baglamda ele alinabilir.
Bu calismada IE Oz-kontrol ve Azim 6lceklerinde incelenmistir. Alana bagli olarak da bu etkinin
blyuklugu veya yoni degisebilir. Bu sebeple farkli baglamlara ait dlceklerde de IE incelenebilir.

Cikar catismasi beyani

Gikar gatismasi

Yazar(lar), bu galismada sunulan arastirmayi etkileyebilecek herhangi bir bilinen finansal gikar,
kurumsal baglanti ya da kisisel iliski bulunmadigini beyan eder.

Finansman
Bu arastirma icin dis finansman destegi alinmamistir.
Yazar katkilar

Yazar 1 (Sinem “Demirkol): Kavramsallastirma; Yontem; Arastirma/inceleme; Veri dizenleme;
Bicimsel analiz; Ozgun taslak yazimi; Yazim—gozden gegirme ve dizenleme; Gorsellestirme.

Veri erigilebilirligi

Calismada kullanilan verilere https://www.oecd.org/en/data/datasets/pisa-2022-
database.html adresinden erisilebilir.

Etik kurul onayi ve katilimci onami

Analizler, acik erisimli bir veri havuzundan elde edilen ikincil veriler kullanilarak
gerceklestirilmistir. Veri seti kamuya agik ve kimlik bilgileri gizlenmis oldugundan ve galisma
katihmcilarla dogrudan temas gerektirmediginden, etik inceleme ve onay gerekli olmamustir.
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Yapay zeka (YZ) araglarinin kullanimi

Bu calismanin hazirlanmasi sirasinda yazar, okunabilirligi ve dili iyilestirmek igin Chat GPT'yi
kullanmistir. Bu arag/hizmeti kullandiktan sonra yazar, icerigi gerektigi gibi gozden gegirip
duzenlemis ve yayinin icerigi konusunda tum sorumlulugu Ustlenmistir.
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