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Abstract

While the inclusion of both positively and negatively worded items is a common practice in scales, using positively
and negatively worded items together may threaten the validity of a scale. Several studies have been devoted to
investigating the effects of item wording methods. The current study investigated item wording effects on the
responses of 4028 Turkish fifth-grade students, who responded to the Students Confidence in Mathematics (SCM)
and Students Confidence in Science (SCS) scales. The role of early literacy-related variables (i.e., early literacy
activities undertaken before primary school, student performance on reading literacy tasks upon entering primary
school, and duration of the children’s pre-primary school attendance) on item wording effects was also examined.
The investigations were conducted using confirmatory factor analysis and the correlated trait—correlated method
minus one CFA- CTC(M-1) model, derived from the correlated traits-correlated methods framework. The results
indicate that significant item wording effects existed in both scales. Moreover, a significant and positive effect
was found in both scales relating to early literacy activities undertaken before school, but no effects were found
relating to student performance on reading literacy tasks upon entering primary school or duration of the children’s
pre-primary school attendance. Overall, the study suggests that researchers and practitioners should consider
potential effects when including both positively and negatively worded items in scales, especially scales designed
for younger students.

Key Words: Item wording effects, negatively worded items, factor analytic methods, correlated traits-correlated
methods, validity.

INTRODUCTION

Educational and psychological scales used in research or large-scale assessments often use a mix of
positively and negatively keyed items (e.g., Kam & Meyer, 2015; Michaelides, 2019; Wang, Chen, &
Jin, 2015). In the literature, including mixed-format items (i.e., negatively and positively worded items)
has been common for a long time (Cronbach, 1950; Nunnally, 1978). In such scales, responses to
negatively worded items are routinely recoded to align them with positively worded items so that all
items follow the same direction. It is assumed that simply recoding negatively worded items will yield
an equivalent opposite measure compared to positively worded items (Marsh, 1996; Nunnally, 1978).
However, a considerable amount of research has revealed that negatively worded items might not
function as assumed in many cases (e.g., Barnette, 2000; DiStefano & Motl, 2006; Kam & Meyer, 2015).
Several studies on the phenomenon of a potential mismatch between intended and interpreted item
meanings focus on “item wording effects” as the causal agents (Bolt et al., 2020; Lindwall et al., 2012;
Podsakoff, MacKenzie, Lee, & Podsakoff, 2003;Schmitt & Allik, 2005).

Item wording effects may be related to the respondents’ age, race, reading ability, cognitive ability,
and/or motivation (e.g., Michaelides, 2019; Schmitt & Allik, 2005; Weems, Onwuegbuzie, & Lustig,
2003; Yang et al., 2012). Many researchers have emphasized the importance of reading ability. In
particular, negatively worded items may be more problematic when data is collected from younger
respondents due to their level of language and reading skills (Peng et al., 2018). Hence, item wording
effects are more likely to occur in large-scale assessments or research focusing upon younger
individuals. If self-reporting scales in large-scale assessments are contaminated by variances that are
attributable to negatively worded items, this is likely due to a lack of reading comprehension among
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students in the early grades. These students’ interpretation of negatively worded items might lead to
inaccuracy in the results, with significant implications relating to derived education policies.

Given the robust relationship between reading ability and early literacy skills, we know that students’
early literacy skills contribute to their reading comprehension skills (Lonigan, Burgess, & Anthony,
2000; Storch & Whitehurst, 2002). Therefore, reading practice in early childhood should have a
substantial impact on a student becoming a skilled reader (Tunmer & Hooverb, 2019). Such practice
also might help students to interpret negatively worded items accurately, despite their age. But the
effects of early literacy skills in relation to item wording effects have not been deeply researched. We
sought to address this gap by examining the relationship between item wording effects and an array of
variables related to early literacy activities. We identified potential item wording effects in two different
scales applied to fifth-grade students as part of an international, large-scale assessment. Then, we
analyzed the relationship between early literacy skills and the discovered item wording effects. We
examined whether responses to negatively worded items are different than their counterpart items and
whether those responses may have differed due to the early literacy skills of the participants.

Item wording effects

When items in scales include a negative adjective, negative structure, or negative verb conjugation, these
items are called “negatively worded items.” Self-reporting scales often contain both positively and
negatively worded items (e.g., Nunnally, 1978). The reason for this practice is to make respondents
more attentive to the content of the items and to avoid response bias (i.e., response styles) in scales (e.g.,
Barnette, 2000). However, a considerable number of studies have repeatedly shown that including both
positively and negatively worded items in a scale might distort factor structure and the inter-item
correlation matrix, thereby threatening the validity and reliability of the scale (e.g., DiStefano & Motl,
2006; Kam & Meyer, 2015; Wang et al., 2015). This distortion is thought to be caused by “item wording
effects,” which refers to artifactual relationships and/or dimensions in a scale caused by the wording of
items (Podsakoff et al., 2003).

Item wording effects occur due to the assumption that recoding negatively worded items will guarantee
an equivalent opposite measure, equal to positively worded items. For example, let us assume there are
two items, “I feel joyful in my school” and “I feel depressed in my school,” with two response options,
yes or no (this example is inspired by Spector, Van Katwyk, Brannick, and Chen’s [1997] work on item
direction factors). Considering the related assumption, students who respond yes to the first item should
respond no to the second item. However, there might be some students who would say no to both items
since those students have more neutral feelings about the school (i.e., feeling neither joyful nor
depressed). Such responses could distort the contextualized factor structure of the scale. This example
offers a glimpse of how item wording effects occur in scales. There are many other factors (item
properties and/or respondents’ characteristics) that can also cause item wording effects (Michaelides,
2019; Schmitt & Allik, 2005; Weems et al., 2003; Yang et al., 2012).

Item wording effects can also be related to language and sentence structure (e.g., word order). For
example, the dimensionality of the Rosenberg Self-Esteem Scale has been examined in many language
families (i.e., Indo-European and Uralic), and different results have been reported (e.g., Lindwall et al.,
2012; Pullmann & Allik, 2000). While some languages follow a subject—object-verb (SOV) structure
where the subject comes first, the object second, and the verb third, other languages follow a SVO
structure (e.g., Turkish). Such linguistic differences play a major role in sentence comprehension
(Bornkessel & Schlesewsky, 2006) and sentence processing, especially in early language development
(Candan et al., 2012). Similarly, sentence negation also varies by sentence structures and language.
However, researchers have not considered the relationship between differences in sentence negation and
item wording effects.

Item wording effects have been found in scales of self-esteem (e.g., Tomas, Oliver, Galiana, Sancho,
and Lila, 2013), anxiety (Weems et al., 2003), perceived stress (Cole, Turner & Gitchel, 2019),
motivation (Michaelides, 2019), personality (Kam, 2018), and social-emotional learning (Bolt, Wang,
Meyer & Pier, 2020). The majority of these studies investigated the occurrence of item wording effects
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in the scales using factor analytic methods. However, some of them (e.g., Bolt et al., 2020; Cole et al.,
2019; Kam, 2018) utilized different methods to detect item wording effects (e.g., item response theory
models or latent difference modeling). On the other hand, some studies investigated which groups of
students tend to give inconsistent responses to the negatively worded items (e.g., Kam, 2018;
Michaelides, 2019; Weems et al., 2003). These argue that nonalignment between positively and
negatively worded items is more likely to occur with younger respondents who possess lower reading
abilities or with respondents who seek higher social desirability.

Studies related to reading abilities and item wording effects have emphasized that poor reading ability
leads to differential response patterns for positively and negatively worded items in scales (Gnambs &
Schroeders, 2020; Weems et al., 2006). Although item wording effects can occur even in samples of
graduate students or adolescent participants (Marsh, 1996; Michaelides, 2019; Weems et al., 2006),
younger students’ reading skills can be more problematic regarding item wording effects due to these
participants’ lesser development in language acquisition and reading skills (Peng et al., 2018).
Michaelides (2019) indicated that the responses of linguistically less proficient respondents led to biased
scores obtained from positively and negatively worded items. Given the importance of early literacy
skills, as documented by the bulk of extant research (Gustafsson, Hansen, & Rosén, 2013; Melhuish,
2016; Sénéchal & LeFevre, 2002), strong early literacy skills among younger respondents might prevent
problems associated with decoding and processing negatively worded items. Some studies show that
early literacy skills help to improve students’ reading achievement and language skills (e.g., Boyce,
Innocenti, Roggman, Norman, & Ortiz, 2010; Gustafsson et al., 2013). Furthermore, these studies have
reemphasized that pre-primary education and early literacy skills are very important in the long run.
Consistent with this explanation, poor reading ability among younger respondents may be linked to their
lesser attainment of early literacy skills. To date, the influence of younger respondents’ early literacy
skills has not been examined in relation to their processing of negatively worded items. This study builds
on previous research that revealed the general importance of reading ability by exploring the specific
importance of early literacy skills in item wording interpretation.

Purpose of the Study

This study explores the relationship between item wording effects and literacy activities by asking two
research questions (RQs):

RQ 1. Do item wording effects exist in the Students Confidence in Mathematics (SCM) and Students
Confidence in Science (SCS) scales?

RQ 2. Is there a relationship between item wording effects and the participants’ early literacy skills?

METHOD

Sample

Data were obtained from 4028 Turkish fifth-grade students who participated in the Trends in the
International Mathematics and Science Study (TIMSS) 2019 (Mullis, Martin, Foy, Kelly, & Fishbein,
2020). Of the 4028 participants, 1920 were males (47.8% of the sample). In TIMSS, a two-stage random
sample design (i.e., firstly schools and then students) is used to select a representative group of students
from each country (Mullis & Martin, 2017). TIMSS assesses students’ learning outcomes in
mathematics and science and provides trends for these subjects. TIMSS also utilizes student, teacher,
parent, and school leader questionnaires to gather auxiliary information about the students’ home and
school contexts (Mullis et al., 2020).
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Data Collection Instruments
The Students Confidence in Mathematics (SCM) and Students Confidence in Science (SCS) Scales

In the student questionnaire of TIMSS 2019, there are subject-specific self-reporting scales (i.e.,
Students Confidence in Mathematics and Students Confidence in Science) due to the strong relationship
between the students’ academic self-perception and their achievement (Mullis & Martin, 2017). In this
study, the SCM and SCS were used to examine item wording effects because both scales include
negatively worded items. The SCM consists of nine rating items (five are negatively worded), whereas
the SCS consists of seven rating items (four are negatively worded), all measured with a four-point
Likert scale (1 = agree a lot, 2 = agree, 3 = disagree, 4 = disagree a lot). Both the SCM and SCS are
intended to measure a single underlying latent construct; therefore, an IRT model (i.e., the Rasch partial
credit model), based on the unidimensionality assumption, was fitted to the data (Yin & Fishbein, 2020).
For the Turkish fifth grade, the alpha reliability coefficients were measured at acceptable levels for the
SCM and SCS, at 0.84 and 0.81, respectively (Yin & Fishbein, 2020).

Early literacy-related variables

In the home questionnaire of TIMSS 2019, parents provided information regarding their children’s early
literacy activities before beginning primary school, their performance on reading literacy tasks upon
entering primary school, and the duration of their children’s pre-primary school attendance (Mullis &
Martin, 2017). In this study, we selected Early Literacy Activities Before School (ASBHELA), Early
Literacy Tasks Beginning School (ASBHELT), and Student Attended Preschool (ASDHAPS) as
variables. ASBHELA and ASBHELT are index scores calculated by using the Rasch partial credit model
(Yin & Fishbein, 2020). The ASBHELA index is derived from items about how often parents performed
a set of activities (e.g., reading books, telling stories, writing letters or words) before the child entered
school; this was rated with a four-point frequency scale: often, sometimes, never, or almost never.
ASBHELT is another index that is derived from items about how well the child performed a set of tasks
(e.g., reading some words, reading sentences, reading a story) when the child began the first grade of
primary school; this was also measured with a four-point frequency scale: very well, moderately well,
not very well, not at all. Lastly, the students’ preschool attendance (ASDHAPS) was derived from an
item in which parents are asked if and for how long their child attended an early childhood education
program; the four-point frequency scale is: 0 = "Did Not Attend” 1 = "1 Year or Less" 2 = "2 Years" 3
="3 Years or More."

Data Analysis

For the data preparation, first, we recoded positively worded items so that higher scores on all items
indicated more positive attributes. Second, the response options of ASDHAPS were combined to create
a categorical variable with three levels (i.e., 0 = “Did Not Attend”, 1 = “1 Year or Less”, and 2= “2
Years and More”). Then, we checked missing data and confirmed that missing values for each variable
were less than 7%.

After the data preparation, the factor structures of the SCM and SCS were evaluated with confirmatory
factor analysis (CFA), using Mplus 7 (Muthén & Muthén, 1998-2020). For this, we tested one-factor
(Model 1), two-factor (Model 2), and bi-factor models (Model 3). Model 1 hypothesized only one latent
factor (i.e., unidimensional model) for each scale as anticipated in the methodology of TIMSS 2019 for
SCM and SCS. Model 2 posited two independent latent factors; while one factor was specified for
positively worded items, the one factor was specified for negatively worded items. Model 3 assumed
one global latent factor and two separate latent factors (i.e., one for the positively worded items and
another for the negatively worded items).

To evaluate the presence of item wording effects, we used the correlated traits-correlated methods
(CTCM; Marsh, 1989) framework. The CTCM framework is utilized to model multitrait-multimethod
(MTMM) data (i.e., data with more than one trait and method). CTCM models enable quantifying the
method effects (e.g., item wording effects) by other trait factors and variables so that researchers can
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find evidence for method effects with such models (Lindwall et al., 2012). For example, we can specify
two method factors (i.e., one for the positively worded items and another for the negatively worded
items) in addition to trait factors (i.e., latent factor underlying the items measuring the construct of
interest) to examine the validity of a scale (Yang et al., 2012). In the literature, CTCM framework has
generally been used to gather convergent and discriminant validity evidence for psychological multi-
dimensional constructs (i.e., traits), whose scores were obtained through the different methods. Such
models consider the method and trait variance and isolate their variances so that it is possible to model
traits without error and method variance (Castro-Schilo, Grimm, & Widaman, 2016).

In this framework, a method factor (i.e., for method effects/item wording effects) can be modeled with
negatively worded items. As a result, the trait can be estimated free of the method effects, if there are
any. Studies have used CTCM models to investigate methods effects based on negatively worded items
(e.g., DiStefano & Motl, 2009; Lindwall et al., 2012; Marsh, 1996; Wu, 2008). However, such models
can have convergence and admissibility problems (Fan & Lance, 2017). Therefore, we adapted a
correlated trait—correlated method minus one CFA- CTC(M-1) model (Eid, 2000) (Model 4), derived
from the CT-CM framework. Eid revised the CFA-CTCM model by specifying the number of method
factors (M) minus 1 (e.g., only one method factor is specified either for positively or negatively worded
items) to avoid identification problems. Therefore, we modeled only one method factor in this model
(Model 4), associated with negatively worded items. Substantive factors (i.e., trait components) and
method factors (i.e., factors associated with negatively worded items) are uncorrelated in this model.
The difference between the CFA- CTC(M-1) and the CTCM models comes from including only one
method but not both factors for positive and negative factors (for details, see Eid, 2000). In the last
model (Model 5), we tested the method factor (i.e., item wording effects) with covariates related to early
literacy skills. This model predicts the effects of these covariates on substantive factors and method
factors. All models are presented in Figure 1.
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Figure 1. Path Diagrams of the Models (-for SCM)

Note: Pos = Positively worded items; Neg = Negatively worded items; f=Students’ confidence in mathematics/science;
Asbhelt=Early Literacy Tasks Beginning School; Asbhela= Early Literacy Activities Before School; Asdhaps= Student
Attended Preschool.

We used the weighted least square mean and variance adjusted (WLSMV) to estimate the CFA models.
To evaluate the models, we used several fit criteria chi-square statistics (x2), the comparative fit index
(CFI), the root mean square error of approximation (RMSEA), and the Tucker Lewis Index (TLI). We
accepted as a good fit the values of a CFI higher than .95, an RMSEA less than .05, and a TLI higher
than .95, based on the recommendations of Hu and Bentler (1999).

RESULTS

Table 1 provides descriptive statistics and item-total correlations for each item. Some negatively worded
items had lower mean scores than most of the positively worded items. Item-total correlations ranged
from 0.36 t0 0.67 (p < .01), indicating acceptable discrimination. However, only one item (Item 6 in the
SCS = ‘My teacher tells me | am good at science’) fell outside the criterion (i.e., <.40). In addition, the
standard deviations of all the negatively worded items were higher than the standard deviations of their
counterpart items, indicating high variability within the negatively worded items.
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Table 1. Mean, Standard Deviation, Skewness, Kurtosis, and Item-Total Correlations of the Items of the

SCR and SCS

Scales Mean SD  Skewness Kurtosis Item-ToFaI
Correlations

SCM
I usually do well in mathematics/science 349 075 -157 2.31 0.58
Mathematics is more difficult for me than for many of my 201 115 -044 135 0.60
classmates*
Mathematics is not one of my strengths™ 3.25 1.04 -1.02 -0.41 0.67
I learn things quickly in mathematics 336 083 -1.28 1.08 0.52
Mathematics makes me nervous* 290 125 -051 -1.44 0.41
I am good at working out difficult mathematics problems 294 099 -0.65 -0.60 0.53
My teacher tells me | am good at mathematics 3.10 097 -0.86 -0.28 0.47
Mathematics is harder for me than any other subject* 2.89 1.18 -0.45 -1.37 0.66
Mathematics makes me confused™ 279 117 -0.30 -1.44 0.61
SCS
I usually do well in science 3.64 066 -2.10 4.64 0.48
Science is more difficult for me than for many of my classmates*  3.12 110 -0.77 -0.93 0.57
Science is not one of my strengths* 342 097 -144 0.70 0.65
I learn things quickly in science 349 079 -1.63 2.17 0.46
My teacher tells me | am good at science 319 093 -1.03 0.15 0.36
Science is harder for me than any other subject* 3.27 1.06 -1.12 -0.25 0.65
Science makes me confused* 3.16 1.09 -0.88 -0.73 0.60

* Negatively worded items. Source: Mullis, Martin, Foy, Kelly, & Fishbein (2020)

The five models presented in Figure 1 were analyzed for each scale to identify item wording effects.
Table 2 presents model chi-square and fit indices for each model. Model 1 represents a one-factor model
of a substantive factor (i.e., the SCM or SCS), while Model 2 represents a two-factor model, with two
distinct substantive factors (i.e., the negatively worded and positively worded items of the SCM or SCS).
Model 3 is a bi-factor model in which there is a general substantive factor underlying all the items and
two separate two factors based on the wording of the items. On the other hand, Models 4 and 5 are
CTC(M-1) models with a substantive factor (i.e., the SCM or SCS) and a method factor representing
negatively worded items. Model 5 specifies the additional effect of three covariates on the method factor
and substantive factors. As expected, all the models except Model 1 fit well for the data from both scales.
Model 1, which did not consider item wording, provided a poor fit for the data of both scales. For both
scales, Model 4 demonstrated a good fit, except for RMSEA, while Model 5 also fit the data well and
was slightly better than Model 4. However, the difference between Model 4 and Model 5 is negligible.
Overall, these results indicate the presence of item wording effects due to negatively worded items in
the SCM and SCS scales.

Table 2. Model fit indexes for the different models for the SCM and SCS scales

SCM X2 df RMSEA CFlI TLI
Model 1 2664.91 27 0.16 0.90 0.88
Model 2 539.79 26 0.07 0.98 0.97
Model 3 182.17 18 0.05 0.99 0.99
Model 4 293.94 22 0.05 0.99 0.98
Model 5 235.01 43 0.03 0.99 0.99
SCS

Model 1 1762.56 14 0.18 0.92 0.88
Model 2 217.84 13 0.06 0.99 0.98
Model 3 42.42 7 0.03 0.99 0.99
Model 4 142.01 10 0.05 0.99 0.99
Model 5 126.49 25 0.03 0.99 0.99
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Table 3 presents the results for the standardized path coefficients of the CTC(M-1) models. In Model 4
for both scales, all parameters were statistically significant, while all negatively worded items’ factor
loadings were higher for the method factors, except ASBMO05C. As for ASBMO5E, the factor loading
was less than .30 for the substantive factor, while it was higher than .50 for the method factor. In Model
5, ASBHELA had a significant effect on the method factor of both scales (p<.01). ASBHELT and
ASDHAPS did affect the method factor of the SCS scale (p<.05), but measures were nonsignificant for
the method factor of the SCM. The size of all the significant effects may be considered low as Model 5
accounted for a low percentage of the variance in the method effects factor, with R? values of .03 for
both scales.

Table 3. Standardized Path Coefficients for Model 4 and 5
Model 4 Model 5

Scales Substantive factors Method factors Substantive factors Method factors
SCM Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.)
ASBMO5A 0.87 (0.01) ** 0.87 (0.01) **

ASBMO05B 0.52 (0.02) ** 0.57 (0.02) ** 0.52 (0.02) ** 0.56 (0.02) **
ASBMO05C 0.66 (0.01) ** 0.54 (0.02) ** 0.66 (0.01) ** 0.53 (0.02) **
ASBMO05D 0.78 (0.01) ** 0.77 (0.01) **

ASBMO5E 0.29 (0.02) ** 0.54 (0.02) ** 0.28 (0.02) ** 0.53 (0.02) **
ASBMO5F 0.78 (0.01) ** 0.78 (0.01) **

ASBMO05G 0.71(0.01) ** 0.71 (0.01) **

ASBMO5H 0.57 (0.01) ** 0.63 (0.01) ** 0.57 (0.02) ** 0.64 (0.01) **
ASBMO5I 0.50 (0.02) ** 0.63 (0.01) ** 0.50 (0.02) ** 0.64 (0.01) **
ASDHAPS 0.03 (0.02) 0.04 (0.02)
ASBHELA 0.03 (0.03) ** 0.14 (0.03) **
ASBHELT -0.03 (0.02) 0.02 (0.02)
SCS

ASBS09A 0.86 (0.01) ** 0.85 (0.01) **

ASBS09B 0.44 (0.02) ** 0.65 (0.02) ** 0.43 (0.02) ** 0.66 (0.02) **
ASBS09C 0.60 (0.02) ** 0.61 (0.02) ** 0.58 (0.02) ** 0.62 (0.02) **
ASBS09D 0.79 (0.01) ** 0.79 (0.01) **

ASBS09E 0.65 (0.01) ** 0.66 (0.01) **

ASBS09F 0.50 (0.02) ** 0.75 (0.01) ** 0.50 (0.02) ** 0.75 (0.01) **
ASBS09G 0.50 (0.02) ** 0.62 (0.02) ** 0.50 (0.02) ** 0.63 (0.02) **
ASDHAPS -0.02 (0.02) 0.06 (0.03) *
ASBHELA 0.08 (0.03) ** 0.10 (0.03) **
ASBHELT 0.01 (0.03) 0.07 (0.03) *

** p<. 0.01, * p<.0.05. Note: Asbhelt=Early Literacy Tasks Beginning School; Asbhela= Early Literacy Activities Before
School; Asdhaps= Student Attended Preschool.

DISCUSSION and CONCLUSION

We examined the role of early literacy-related variables (i.e., early literacy activities undertaken before
primary school, student performance on reading literacy tasks upon entering primary school, and
duration of the children’s pre-primary school attendance) on item wording effects using Turkish fifth
graders’ responses to the SCM and SCS scales in TIMSS 2019. Both scales were theoretically developed
as a unidimensional scale and included negatively worded items. First, we applied several factor-analytic
models to identify item wording effects in the scales, and then CFA- CTC(M-1) models to test them
with covariates related to early literacy skills. Overall, the findings indicate that the SCM and SCS have
item wording effects due to negatively worded items. However, the early literacy-related variables have
insignificant or negligible effects and so cannot be used to explain the item wording effects of the SCM
and SCS.

Regarding the presence of item wording effects, the results from the CFA models indicate that the
inclusion of a second factor underlying the negatively worded items improved the model fit. This
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suggests that anticipated factor structures for the SCM and SCS were not maintained in the Turkish
sample, which indicates that negatively worded items in the SCM and SCS constituted another factor.
Regardless of the subject, obtaining similar results for the confidence scales shows that students answer
negatively worded items differently. The result agrees with other conclusions drawn from the literature
(e.g., Michaelides, 2019; Wang et al., 2015; Yang et al., 2012). This study shows that students who
participate in large-scale assessments display different tendencies when answering items based on their
wording. Especially with younger age-group samples, other researchers have shown that negatively
worded items might have more deleterious effects (Marsh, 1996; Michaelides, 2019; Weems et al.,
2003). This might be due to the younger respondents’ reading skills and different interpretations of
negatively worded items (e.g., Marsh, 1996; Weems et al., 2003, 2006).

Regarding the second research question, we examined the effects of early literacy-related variables on
item wording effects. We found that students’ early literacy activities before school entry have
significant effects on item wording effects in the SCM and SCS, but low effect sizes were found.
Specifically, students engaged in early literacy activities more frequently chose higher response
categories in negatively worded items than did students engaged with early literacy activities more
frequently. This result indicates that students who had engaged in early literacy activities might more
frequently strongly disagree in responses to negative statements compared to moderately agreeing with
positively worded items. This is an interesting result and might be related to the students’ personality
traits (e.g., avoidance motivation, self-consciousness, and neuroticism). Quilty, Oakman, and Risko
(2006) state that respondents with higher levels of avoidance motivation or neuroticism are more likely
to endorse negatively worded items. Similarly, DiStefano and Molt (2005) found that other personality
traits, such as reward responsiveness, fear of negative evaluation, and self-consciousness, contribute to
method effects. Therefore, further investigation of the relationships between item wording effects and
personality traits across younger age-group samples is recommended as a supplement to the present
study. Furthermore, the seemingly counterintuitive findings may be explained by the fact that items
related to the variable “students’ early literacy activities before school” focus on how often instead of
how deeply/successfully students engaged in these early literacy activities. In this case, it can be difficult
to decide whether the frequency of doing activities or the success-rate in undertaken activities
contributes more to students’ early literacy skills.

Students’ “performance on reading literacy tasks upon entering primary school” and “years of attending
preschool” did not have significant effects on the item wording effects. This result may be due to the
students’ grade level, as longitudinal studies (e.g., McTigue et al., 2020; Roth, Speece, & Cooper, 2002)
indicate that performance differences in early literacy may diminish or the strength of the relationship
between achievement and early literacy may decline over the years, due to other sources for variation
(e.g., teachers, education quality, and school). This result can additionally be supported by evidence
indicating that younger respondents tend to have more problems interpreting the negative expression of
a statement (Marsh, 1996; Michaelides, 2019; Weems et al., 2003, 2006). Thus, we conclude that
students might interpret negatively worded items differently, regardless of their prior performance or
experiences on early literacy activities. Although not a main focus in this study, Model 5 shows
insignificant effects of these covariates (i.e., “students’ early literacy tasks at the beginning of school”
and “years of attending preschool”) on the students’ self-reported confidence in mathematics and
science. Early literacy skills are vital to students’ performance in school subjects and attitude
development (Caponera, Sestito, & Russo, 2016; Petscher, 2010). However, in this study, students’ early
literacy skills did not lead to more confident attitudes towards mathematics and science.

Several limitations in this study must be acknowledged. First, we included a limited number of variables
related to early literacy skills. Other variables (e.g., letter knowledge, vocabulary, home literacy
activities, and family environment) could be included to learn more about the students’ early literacy
skills. Because TIMSS 2019 did not include these in their parent or student questionnaires, we could not
examine the effects of such variables. Second, as data related to early literacy skills were obtained from
parents, this can be problematic because self-reported data obtained from parents may be affected by
the bias of social desirability. Huang (2017), for example, found that compared with teachers, parents
answering the items on behalf of their children are likely to select different response categories
depending on children’s characteristics (e.g., gender) and parent characteristics (e.g., education level).
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Therefore, in our case, parents’ responses may also have been affected by these factors. Third, we did
not know students’ performance ratings related to their literacy skills. As a result, it is unknown whether
and how variables related to early literacy skills (e.g., letter knowledge, vocabulary, home literacy
activities, and family environment) affected their reading skills and the findings of this study.

Despite these limitations, this study has identified several implications for practice and future research.
Firstly, we should take measures to eliminate item wording effects in the scales as much as possible in
both the development and administration stages. In the development stage, researchers and practitioners
should be careful when including negatively worded phrases, adjectives, and verbs within items. For
instance, the item “Mathematics/Science makes me confused” was one of those which had the lowest
mean scores in both scales. Therefore, “confused” can be changed to a simpler adjective that is easier
for young respondents to interpret. Secondly, given the potential validity threats of item wording effects
on scores obtained from scales such as the SCM and SCS, which are used in large-scale assessments, it
is important to review negatively worded items in the pilot administration of the scales and to avoid
administering scales that include problematic, negatively worded items — especially to relatively
younger participants. Thirdly, we recommend that researchers who use data from large-scale
assessments check for the presence of item wording effects. If they find evidence for this issue, then it
would be beneficial for them to control these effects with a method such as CTCM or the mixed item
response theory (IRT) models while estimating scale scores to avoid validity threats. Fourthly, future
studies should include students’ reading performance and examine how the interactions of reading
performance and variables related to early literacy skills affect item wording effects in the scales. Future
research also could examine the relationship between reading performance and students’ interpretation
of negatively worded items using larger and more representative samples and could examine whether
the effects of early literacy skills on item wording effects might differ for students in earlier grades.
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Psikolojik Ol¢eklerde Madde ifade Etkisi: Erken Okuryazarhk
Becerileri Fark Yaratiyor Mu?

Girig

Egitim ve psikoloji alaninda kullanilan 6l¢eklerde olumlu ve olumsuz yonde ifade edilmis maddeler
birlikte bulunabilmektedir (6rn., Kam & Meyer, 2015; Michaelides, 2019; Wang ve dig., 2015). Bunun
nedeni olarak bu tiir 6lgme araglarinda olumlu yonde ifade edilmis maddelerin yaninda olumsuz yonde
ifade edilmis maddelerin yer almasinin yaygin bir yaklasim olmasi gosterilebilir (Cronbach, 1950;
Nunnally, 1978). Bu tiir 6l¢cme araglarinda olumsuz yonde ifade edilmis maddeler ters kodlanarak
puanlamaya katilir. Bu iglemle birlikte bu maddelerin olumlu yonde ifade edilmis maddeler gibi
calisacagi varsayilmaktadir (Marsh, 1996; Nunnally, 1978). Fakat, alan yazindaki ¢aligmalar olumsuz
yonde ifade edilmis maddelerin varsayilan sekilde islemedigini ortaya koymaktadir (6rn., Barnette,
2000; DiStefano & Motl, 2006; Kam & Meyer, 2015). Yapilan bazi arastirmalar, olumsuz yonde ifade
edilen maddelerin dlgme aracindan elde edilen puanlarin gegerligini tehdit ettigini ve gilivenirligini
diistirdiiglinii géstermektedir (Barnette, 2000; DiStefano & Motl, 2006; Kam & Meyer, 2015). Bunun
nedeni olarak ise alan yazinda madde ifade etkisi (item wording effect) olarak tanimlanan, bireylerin
olumsuz yonde ifade edilmis maddeleri farkli anlamlandirmalarindan dolay1 olumsuz maddelerin kendi
aralarinda ayr bir faktor olusturmasi durumu goriilmektedir (DiStefano & Motl, 2006; Dodeen, 2015).
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Madde ifade etkisi, olumsuz maddelerin ters kodlandiktan sonra olumlu ifade edilmis maddeler gibi
ayn1 yonde ve 0l¢me giiciinde islemediginde ortaya ¢ikmaktadir. Bu duruma bir 6rnek verecek olursak,
bir olgekte su iki maddenin oldugunu diisiinelim: “Okulumda kendimi neseli hissediyorum.” ve
“Okulumda kendimi depresif hissediyorum.” (Ornek Spector ve digerlerinin [1997] calismasindan
uyarlanmustir). Tlgili varsayim diisiiniildiigiinde ilk maddeye evet yanitin1 veren bireyin ikinci maddeye
hayir yanitin1 vermesi beklenir. Ikinci maddeye verilen yamtlar ters kodlandiginda birinci maddeye
benzer sekilde yanit driintiilerinin olusacagi varsayilir. Fakat bazi yanitlayicilar okullarinda kendilerini
ne neseli ne de depresif hissetmedikleri i¢in her iki maddeye de hayir yanitin1 verebilir. Bu durumda,
ikinci madde ters kodlandiginda veri setinde dngoriilmeyen yanit riintiileri ortaya ¢ikmaktadir. Bu tir
yanit veren bireylerin yanitlari veri setinde oldugunda ilgili 6l¢egin teorik agidan 6ngoriilen faktor yapisi
etkilenebilmektedir. Bu basit 6rnek sadece madde ifade etkisinin nasil olusabilecegini anlatmak igin
verilmistir. Bunun yaninda, madde ifade etkisinin olusmasina yol acan bir¢ok degisken (madde ve/veya
yanitlayici 6zellikleri) bulunmaktadir (Michaelides, 2019; Schmitt & Allik, 2005; Weems ve dig., 2003;
Yang ve dig., 2012).

Alan yazindaki c¢aligmalar, oOlgeklerde madde ifade etkisinin yanitlayicilarin yasma, kiltiirel
ozelliklerine, okudugunu anlama becerilerine, biligsel becerilerine ve motivasyonlarina gore ortaya
cikabilecegini gostermislerdir (6rn., Michaelides, 2019; Schmitt & Allik, 2005; Weems ve dig., 2003;
Yang ve dig., 2012). Bu konuda yapilan ¢aligmalar okudugunu anlamanin énemini vurgulamaktadir.
Ozellikle, olumsuz yonde ifade edilmis maddelerin kiiiik yas gruplarina uygulanan dlgeklerde daha
fazla problem yarattigi belirtilmektedir. Bunun nedeni olarak bu yas grubundaki bireylerin dil ve
okudugunu anlama becerilerinin hala gelisim siirecinde olmas1 gosterilmektedir (Peng ve dig., 2018).

Okudugunu anlama becerileri ile erken okuryazarlik becerileri arasindaki iliski dikkate alindiginda,
ogrencilerin erken okuryazarlik becerilerinin okudugunu anlama becerilerinde 6nemli bir rol oynadigini
bilinmektedir (Lonigan ve dig., 2000; Storch & Whitehurst, 2002). Bu nedenle, erken g¢ocukluk
doneminde okuma aktiviteleriyle ilgili daha ¢ok tecriibe sahibi olan bireyler okuduklarini daha iyi
anlamaktadirlar (Tunmer & Hooverb, 2019). Buradan hareketle, bu bireylerin yaslarina ragmen olumsuz
yonde ifade edilmis maddeleri dogru sekilde anlamlandirmasi beklenebilir. Bahsedilen iliskinin
onemine ragmen, alan yazinda erken okuryazarlik becerilerinin olumsuz madde etkisinde bir etkisi olup
olmadig1 ¢alisilmamistir. Bu nedenle, bu ¢alismanin amaci erken okuryazarlik becerileriyle ilgili olan
aktivitelerin olumsuz yonde ifade edilmis maddeleri anlamlandirmada farklilik yaratip yaratmadigini
incelemektir. Bunun i¢in besinci sinif 6grencilerine uygulanmis genis 6lgekli bir testte yer alan iki farkli
Olgekte madde ifade etkisinin varlig1 arastirilmistir. Bunun yaninda, bazi erken okuryazarlikla ilgili
degiskenlerin olasi bu etki {izerindeki rolii incelenmistir.

Yontem

Bu ¢alismanin 6rneklemini Uluslararasi Matematik ve Fen Egilimleri Arastirmasi (the Trends in
International Mathematics and Science Study [TIMSS]) 2019’a katilmis 4028 (%47.8 erkek) besinci
simif Tiirk 6grencileri olugturmaktadir (Mullis ve dig., 2020). TIMSS, dért yilda bir katilimer {ilkelerin
doérdiincii/ beginci ve sekizinci simif 6grencilerinin matematik ve fen alanlarinda basarilarini belirlemeyi
amaclamaktadir. Ayrica, TIMSS 6grencilerden, 6grencilerin 6gretmenlerinden ve okul yoneticilerinden
¢ok yonlii bilgi toplamaktadir. Bu amagla, TIMSS basar testleri disinda bir¢ok 6l¢egi de iginde
bulunduran anketleri de uygulanmaktadir.

Bu calismada, dortlii Likert tipinde olan “Matematik Dersinde Kendine Giivenme” (The Students
Confident in Mathematics [SCM]) ve “Fen Bilimleri Dersinde Kendine Giivenme” (The Students
Confident in Science [SCS]) olgekleri kullanilmistir (Mullis ve dig., 2020). SCM’de bes olumsuz ve
dort olumlu yonde ifade edilmis madde, SCS’de ise dort olumsuz ve ii¢ olumlu yonde ifade edilmis
madde bulunmaktadir. Olgeklerin teorik agidan tek boyutlu oldugu ifade edilmektedir. Tiirk
Ogrencilerinin veri setlerinde, alfa gilivenirlik katsayilart SCM ve SCS i¢in sirastyla 0.84 ve 0.81
oldugundan, 6lgeklerin giivenirlik katsayilar1 kabul edilebilir diizeydedir (Yin & Fishbein, 2020).

TIMMS 2019’da ev anketinde ebeveynler ¢ocuklarinin erken okuryazarliklarina iliskin bazi sorulari
yanmtlamislardir. Bu galismada, bu anketten “Okuldan Once Yapilan Erken Okuryazarlik Aktiviteleri”

ISSN: 1309 - 6575 Egitimde ve Psikolojide Olgme ve Degerlendirme Dergisi 251
Journal of Measurement and Evaluation in Education and Psychology



Journal of Measurement and Evaluation in Education and Psychology

(ASBHELA), “Okula Baglarken Yapilan FErken Okuryazarlik Calismalari’” (ASBHELT) ve
“Ogrencilerin Okul Oncesi Egitime Katilimi1” (ASDHAPS) degiskenleri ele alinmistir. ASBHELA ve
ASBHELT Rasch kismi puanlama modeli kullanilarak hesaplanan indeks puanlaridir (Yin & Fishbein,
2020). ASDHAPS ise ogrencilerin okul Oncesi egitime katilip katilmadigini, katildiysa ne kadar
katildigin1 gdsteren kategorik bir degiskendir.

Calismada verilerin analizinde 6ncelikle kayip veriler incelenmistir ve her bir degiskenin kayip veri
degerinin %7’den az oldugu goriilmiistiir. Sonrasinda olumsuz maddeler ters kodlanmistir. Bu amagla
oncelikle SCM ve SCS’nin faktor yapisi tek -faktor (Model 1), iki-faktér (Model 2) ve bifaktor modeli
(Model 3) ile incelenmistir. Madde ifade etkisinin varligi ise iliskili- 6zellik iliskili yontem (correlated
traits-correlated methods-[CTCM; Marsh, 1989]) modeli kullanilarak incelenmistir. CTCM, ¢oklu
ozellik-goklu yontem matrislerini modellemede kullanilmaktadir. Bu model ¢ergevesinde bir yontem
faktorii (yontem etkisi/ madde ifade etkisi) modele dahil edilerek, 6zellikler/ gizil yapilar (traits) bu
yontemin etkisi kaldirilarak kestirilebilir. Bunun yaninda, bu tiir modeller yakinsama ve kabul
edilebilirlik problemleri gosterebilmektedir (Fan & Lance, 2017). Bu nedenle, ¢alismada iliskili 6zellik-
iliskili yontem (M-1) modeli kullanilmistir (correlated trait—correlated method minus one CFA-
CTC(M-1) model [Eid, 2000]) (Model 4). Bu modelde, olumsuz yonde ifade edilmis maddelerin
baglandigi sadece bir yontem faktorii tanimlanmistir. Bu yontem faktorii ile gizil degiskene iliskin
faktorler arasindaki korelasyon tanimlanmamistir. Son modelde (Model 5), Model 4’te tanimlanan
yontem faktoriine ve gizil degiskene iliskin faktdre erken okuryazarlikla ilgili {i¢ kovaryant degiskeni
eklenmistir. Modellerin degerlendirilmesinde ki-kare istatistigi (x2) ve baz1 uyum indeksleri (Tucker
Lewis indeksi - the Tucker Lewis Index [TLI], Karsilastirmali uyum indeksi- Comparative Fit Index
[CFI], Ortalama hata karekok yaklasimi- Root mean square error approximation [RMSEA]) dikkate
almmustir. Modellerin performans kriteri olarak RMSEA nin .05 ten diisiik olmasi, TLI ve CFI’nin ise
.95’ten biiyilik olmasi dikkate alinmistir. Analizlerin hepsi Mplus 7 (Muthén & Muthén, 1998-2020) ve
R (R Development Core Team, 2021) kullanilarak yapilmistir.

Sonuc ve Tartisma

Bu caligmada, teorik agidan tek boyutlu oldugu 6ngoriilen, besinci sinif Tiirk 6grencilere uygulanmis
SCM ve SCS olgeklerinde madde ifade etkisinin olup olmadigi incelenmistir. Ayn1 zamanda, bu
calismada erken okuryazarlik becerileriyle ilgili olan aktivitelerin, olumsuz yonde ifade edilmis
maddelerin anlamlandirmasinda farklilik yaratip yaratmadigi da aragtirilmistir. Caligmada analiz edilen
Model 1, 2, 3 ve 4’iin sonuglar ele alindiginda hem SCM hem de SCR’de madde ifade etkisinin oldugu
belirlenmistir. Olumsuz yonde ifade edilmis maddeler igin ayr1 tanimlanmig faktoriin oldugu modeller
daha iyi uyum gostermistir. Ozet olarak, dgrencilerin maddeleri ifade edilis yonlerine gore farkli
yorumladiklarini belirtilebilir. Bu durum, alinyazindaki birgok calisma ile paralellik gostermektedir
(Michaelides, 2019; Wang ve dig., 2015; Yang ve dig., 2012). Arastirmalar ozellikle kiigiik yas
gruplarinda madde ifade etkisinin daha etkili olabilecegini belirtmektedir (Marsh, 1996; Michaelides,
2019; Weems ve dig., 2003). Bunun nedeni, 6zellikle yasi kiigiik bireylerin olumsuz yonde ifade edilmis
maddeleri anlamlandirmada daha fazla zorluk yasamasi olarak gosterilmektedir.

Caligmada Model 5’in sonuglarina gore 6grencilerin erken okuryazarlik aktiviteleri degiskeniyle SCM
ve SCS’de bulunan madde ifade etkisi arasinda manidar ve pozitif iligki bulunmaktadir. Bu iliskinin etki
biiyiikliigl ise diisiik diizeydedir. Buna gore bu 6grenciler olumsuz yonde ifade edilmis maddeleri
yanitlarken daha yiiksek kategorileri tercih etmektedirler. Bunun yaninda, caligmadaki diger degiskenler
ile madde ifade etkisi arasinda manidar iliski bulunmamistir. Tiim bu bulgularin nedeni olarak erken
okuryazarlikla ilgili becerilerin okudugunu anlamaya etkisinin zamanla azaliyor olmasi belirtilebilir. Bu
konuda yapilan boylamsal ¢alismalar bu durumu desteklemektedir (McTigue ve dig., 2020; Roth ve
dig., 2002).

Bu calismanmn bulgular, smirliklar gergevesinde degerlendirilmelidir. Oncelikle, calismaya erken
okuryazarlikla ilgili sinirlt sayida degisken dahil edilmistir. Ayn1 zamanda dahil edilen degiskenler,
Ogrenciler ya da Ogretmenler yerine ebeveynler tarafindan yanitlandirilan 6lgme aracindan elde
edilmistir. Alan yazindaki ¢aligmalar, ebeveynlerin dlgeklere verdikleri yanitlarin sosyal begenirlikten
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etkilenilecegini gostermektedir (Huang, 2017). Son olarak, bu g¢aligmada 6grencilerin okudugunu
anlama becerilerine iligkin basari puanlar1 bulunmamaktaydi. Bu nedenle, erken okuryazarlik becerileri
yiiksek diizeyde olan 6grencilerin okudugunu anlamada ne kadar basarili oldugu bilinmemekteydi.

Caligmanin smirliliklarina ragmen arastirmacilara ve uygulayicilara bazi 6neriler sunulabilir. Birinci
olarak, 6lgek uyarlama ya da gelistirme ¢alismalarinda, 6zellikle uygulama yapilacak yas grubu dikkate
alinarak olumsuz yonde ifade edilen maddelerin incelenmesi onerilir. Ayrica bu tiir maddelerin
ongoriilen faktor yapisini tehdit edip etmedigi de arastirilmalidir. Eger aragtirmacilar ya da uygulayicilar
hali-hazirda kullanilan ve olumsuz yonde ifade edilmis maddeler igeren 6l¢ekleri kullanacaklarsa, bu
Olgeklerde madde ifade etkisinin varligini kontrol etmeleri uygun olacaktir. Eger 6lgeklerde madde ifade
etkisi varsa alan yazinda onerilen yontemlerle madde ifade etkisi kaldirilarak yanitlayicilarin 6lgek
puanlar1 bu sekilde hesaplanmalidir.
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