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Abstract

This research aimed to psychometrically examine articles published in Turkey between 2018 and 2023, where
multidimensional scales developed in social sciences group negative items under a separate factor. Accordingly,
attempts were made to identify problems stemming from the wording effect while determining the number of
factors in scales. In this context, journals within the scope of the ULAKBIM institute were searched, and
studies published during the last five years and accessible in full text in electronic format were preferred. When
searching for relevant studies, research studies meeting the following criteria were taken into consideration:
conducted in social sciences, with open access permission, published in Turkish language, containing only
articles, and sharing all the items fully grouped under factors. In this context, 52 articles providing all items
and factors were accessed. According to the study results, none of these articles used dimensionality
determination methods other than exploratory factor analysis techniques in determining the structure.
Furthermore, the criteria considered in factor extraction were limited to the options offered by statistical
software packages. The issue of negative items forming a separate factor together may stem from the wording
effect. To gather evidence for the construct validity of the scales developed, the scale developers are
recommended to utilize several dimensionality determination methods throughout the process.
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1. Introduction

In social sciences, the latent traits attributed to individuals are considered as constructs,
and since these constructs cannot be directly observed, they can be inferred based on the
responses of individuals in a measurement tool. Researchers in this field often engage in
construct validity studies to explain these structures. A trait intended to be measured may
inherently be associated with multiple latent traits. Considering the tests employed in
social sciences, most of them measure multiple latent traits. For instance, a measurement
tool developed in mathematics to measure financial literacy skills can also measure
reading comprehension skills. Therefore, it is useful to know whether the intended
construct is unidimensional or multidimensional. Considering the purpose of test
development and administration, the validity of decisions made about individuals based
on test scores will also be affected.

One of the most commonly used techniques to explain the underlying latent traits of
constructs is factor analysis. Factor analysis is divided into two types: exploratory and
confirmatory analysis. Factor analysis is particularly preferred in scale development
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processes. In exploratory factor analysis (EFA) processes, deciding on the number of factors
1s one of the most important steps (Cosemans & et al., 2022; Finch, 2020). The accuracy or
inaccuracy of this decision will also affect the subsequent steps (Kilig, 2022). Extracting
far fewer factors than necessary compresses the variables into a smaller factor space,
leading to loss of information, neglect of important factors, and increased error loads
(Cosemans et al., 2022). Extracting more factors than necessary may result in splitting
factors, constraining interpretations, or identifying unimportant factors (Cosemans et al.,
2022, Finch, 2020). In the past and still today, traditional factor analytic methods have
inevitably been used as the initial step in dimensionality determination processes (Lee et
al., 2023. However, some researchers have emphasized the risk of solely relying on the
logic of the factor model when assessing the dimensions of a scale.

In social sciences, it is possible to come across numerous research studies employing EFA
in construct determination processes (e.g., Finch, 2020; Henson & Roberts, 2006; Montoya
& Edwards, 2021; Schmitt & Sass, 2011). Most of these studies employ standard options
in statistical software (e.g., Scree plot or Kaiser Criterion) when determining the number
of dimensions. Since selecting a criterion that performs well under all conditions is
important, researchers also consider other analyses like parallel analysis and MAP when
deciding on the number of dimensions. In addition to the methods used for deciding on the
number of factors in scale development processes, the responses given to the items of the
candidate scale are also important. The underlying factor that influences the responses
given to the items in the scale should be the characteristic intended to be measured by the
measurement tool. Otherwise, all other cases indicate validity issues. In the process of
developing scales as measurement tools, the way items are worded is one of the significant
factors that can influence the construct. Items related to the scale could be worded either
positively or negatively. Negative items, or reverse-scored items, have a directionality that
contradicts the logic of the construct intended to be measured (Weijters & Baumgartner,
2012). Examples of negative items are often encountered in scale development studies in
social sciences. Some researchers have emphasized using negative items to reduce
acquiescence bias due to unconditional acceptance, automatic adaptation, or laziness,
where individuals might agree without considering the actual content of statements
(Podsakoff et al., 2003). However, over the years, some studies have pointed out that
negative items could lead to inconsistent responses from individuals, discrepancies with
responses to positive items, or logical errors that could arise due to the lack of attention to
negative items (Colosi, 2005; Salazar, 2015).

Wording effects are elements that stem from the way items are worded, beyond the
relationship between the items arising from measuring the same construct in a
measurement tool (Gu et al.,, 2015). Common wording characteristics in self-report
surveys, such as negative wording, ambiguous wording, and types of statements, often
explain a certain proportion of an item’s variance, distorting the factor structure and
parameter estimates (Ou, 2022). Wording effects tend to generate spurious method factors
for unidimensional scales, leading researchers to reach false conclusions regarding
multidimensionality. Wording effects have been found in many well-known
unidimensional scales, including the Rosenberg Self-Esteem Scale (Ou, 2022).

Negative items in measurement tools generally tend to be more correlated with each other
(Salazar, 2015). They may form a separate dimension, especially in unidimensional scales
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(Merritt, 2012; Salazar, 2015). They can also cause problems in validating the construct in
multidimensional scales. This situation has led some researchers to recommend using only
positive items in scales (DeVellis, 2003). Psychological scales generally utilize both
positively and negatively worded items to reduce various forms of response bias.
Acquiescent bias refers to the tendency to choose positive responses regardless of the
content of the items. However, some scholars argue that the strategy of including a mix of
both positive and negative items can distort the scale factor structure (e.g., negative items
loading onto one or more separate factors), leading to a new bias (Sauro & Lewis, 2011;
Dodeen, 2015). Research has suggested some ways for dealing with the issue of wording
effect, also known as the methods effect problem. In their work, Forsterlee & Ho (1999)
proposed various suggestions for dealing with response bias in Likert-type scales. These
suggestions include using only positively worded items, using an equal proportion of
negatively and positively worded items, and including a few negatively worded items in
the rating scale but not using their scores in calculation other than using them for
controlling potential response bias. As observed in the literature, studies investigating
wording effects using scales measuring different constructs indicate that the direction of
positively or negatively worded items affects individuals’ responses (Kula-Kartal & Mor-
Dirlik, 2021; Salazar, 2015; Weems et al., 2003). The dimensionality of measurement tools
could be influenced by the wording effect due to the relationships between items in the
measurement tools. Therefore, this aspect should be taken into consideration when
determining the construct.

As observed in the literature, scale development studies have been increasing
exponentially every year. Incorrect or faulty practices found in the literature in
determining the dimensionality of scales would not serve as good examples for new scale
development processes and therefore some technical issues might be repeated in other
studies. This study aims to review the multidimensional scales developed in Turkey in
recent years, examine scale development studies where negative items are grouped under
a separate factor, and determine the utilized factor analysis techniques and other scale
development steps. The review of these studies is deemed important in terms of shedding
light on future research studies. Considering the errors in decisions based on the total
scores obtained for the sub-factors of developed scales, the presence of numerous scales
where negative items are clustered into a single factor alone indicates a significant waste
of effort and time. The absence of such a study in the literature and the belief that revealing
the existing issues in this field would be a crucial step towards addressing these problems
constituted the rationale for conducting this research. Considering the purpose and
significance of the study, the research sough answers to following questions in scale
development studies conducted in Turkey between 2018 and 2023:

—

What is the distribution of respective scale development studies according to topics?

2. What is the distribution of the total number of items and the number of positive
and negative items in respective scale development studies?

3. What is the distribution of the number of factors in respective scale development
studies?

4. What is the distribution of the factor analysis techniques in respective scale

development studies?
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5. What is the distribution of factor determination criteria in respective scale
development studies?

6. What is the distribution of naming factors where negative items are grouped in
respective scale development studies?

2. Method
2.1.  Research Model

A descriptive study was conducted in this research to examine the structure of
multidimensional scale development studies where negative items were grouped under a
separate factor and the factor analysis methods employed in these studies. Document
analysis was employed within the scope of the research. Document analysis is a procedure
that involves reviewing and evaluating printed or electronic documents without the
researcher’s intervention (Bowen, 2009).

2.2.  Study Group

In this study, preference was given to studies that could be accessed in full text
electronically by scanning journals at ULAKBIM, an institute established by TUBITAK
for the provision of national information and document access services. A total of 52 scale
development studies conducted between 2018 and 2023 in social sciences were accessed, in
which negative items formed a separate factor. Figure 1 presents the distribution of these
studies across years.
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Figure 1. Distribution of examined studies across years
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According to Figure 1, 21.2% of scale development studies, in which the negative items
were grouped under a separate factor, were conducted in 2018 and 19.2% in 2022. Since
2023 is not over yet, studies published in the first half of the year were taken into
consideration.

2.3.  Procedure

Scale development
studes conducted
between 2018 and 2023
(f: 605)

Only articles (f:
595)

Social
sciences, open
access (f: 524)

negative items
formed separate
factors and all

Figure 2. Inclusion criteria for studies included in the study

Articles with open access permission in social sciences, available in TUBITAK Ulakbim TR
Index, were preferred in the study. The keyword “scale development” was used for
searching in the database. The aim was to examine studies conducted in the last 5 years
within the scope of the research. However, since we were only in the middle of the year
2023, the year 2018 was also included in the study. Thus, studies conducted between 2018
and 2023 were considered. As such, 605 scale development studies conducted between 2018
and 2023 were accessed. Out of these studies, 595 articles published in peer-reviewed
journals were considered, and this number was reduced to 524 open access articles in the
field of social sciences. Subsequently, the scale development articles that were taken into
consideration were examined. As such, 52 articles were reached where the scales had
multidimensional with negative items forming a separate factor, and all the items under
the factors were shared in the respective articles. While searching for the relevant studies,
only open access articles in social sciences and studies sharing all items grouped under the
factors were taken into consideration.

2.4.  Data Analysis

The data were analyzed using the document analysis technique. Document analysis has
its advantages and certain limitations. The advantages of document analysis include easy
online access to numerous documents, the need for selecting data instead of collecting
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them, lower costs, and reduced time consumption. The disadvantages of document analysis
may include insufficient details in the examined documents, restricted access to
documents, or selection bias (Bowen, 2009). In this research, open access articles published
in ULAKBIM TR Index between 2018 and 2023 in social sciences were initially examined
within the scope of the research questions. Then, the data were entered into the Microsoft
Office Excel software considering these criteria, and the frequencies and percentages of the
results were reported. In order to ensure coding reliability during the document analysis,
15 out of 52 articles were selected and recoded by the researcher with a one-week interval.
To ensure inter-coder reliability, the consensus coefficient was calculated for the 15 studies
using the reliability formula suggested by Miles and Huberman (1994) for content analysis
studies.

Reliability = number of compromise / (number of compromises + number of non-compromises)

In this context, the inter-coder reliability was found to be 1.00

3. Results

This section presents the results obtained from document analysis. Table 1 provides the
distribution of topics related to the developed scales in the respective studies.

Table 1. Distribution of scale development topics addressed in the articles

Scale development topics F %

Related to a psychological construct (tolerance, self-efficacy, coping 16 30.8
with bullying, sense of fatherhood, emotion regulation, parenting

behaviors, family tranquility, marital role expectations, children's

adaptation to divorce, self-belief, group cohesion, self-criticism...)

Related to technology (tablet, computer, online education, EBA, 9 17.3
distance learning, digital games, parents' attitudes towards

technology, academician attitudes towards emergency distance

education due to the COVID-19 pandemic...)

Related to a course (life sciences, social studies, safe laboratory use, 8 15.4
dance class, music software...)

Elements related to education (reading, foreign students' learning 7 13.5
of Turkish, mathematical reasoning self-efficacy, social studies,
critical reading, development-oriented mindset...)

Religious psychology, religious coping, beliefs... 3 5.8

Other (folk dances, rhythm education, workplace satisfaction, 9 17.3
environmental problems, tourism perception, cartoons, seasonal
agricultural workers, and so on)

Total 52 100
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As reported in Table 1, 30.8% of the reviewed multidimensional scales, where negative
items formed a separate factor, were related to psychological constructs such as self-
efficacy, coping with bullying, sense of fatherhood, self-belief, and self-criticism. In
addition, 17.3% of them were related to technology such as tablet, computer, online
education, EBA, and digital games. Moreover, 15.4% were related to courses and 13.5% to
education. The distribution of topics in Table 1 indicates that most scale development
studies in social sciences measure psychological constructs. In addition, there was a
considerable number of multidimensional scales related to education with negative items
forming a separate factor. Table 2 shows the distribution of the number of factors in
multidimensional scales.

Table 2. Distribution of the number of factors in scales

Number of factors f %

2 14 26.9
3 21 40.4
4 13 25.0
5+ 4 7.7
Total 52 100

As seen in Table 2, 40.4% of the multidimensional scales included three factors, 26.9%
included two factors, and 25% included four factors. Considering the wording of the items
grouped under factors, the items grouped under one factor in each study consisted of only
negative statements, while other factors consisted of positive items related to the
respective construct. Table 3 shows the distribution of factor analysis techniques utilized
in scale development studies to determine the construct of interest.

Table 3. Distribution of factor analysis techniques utilized in scales

Factor analysis techniques f %
Exploratory factor analysis (EFA) 51 98.1
Confirmatory factor analysis (CFA) 48 92.3

As seen in Table 3, considering the distribution of the factor analysis techniques used in
scale development studies for determining constructs, 98.1% of the studies employed EFA.
However, one study included no information regarding the factor analysis. Also, 92.3% of
the studies employed and reported CFA to confirm the structure revealed. At this stage,
the criteria considered when determining the number of factors in EFA also important.
Therefore, the criteria taken into consideration when deciding whether negative
statements grouped under a separate factor due to wording effect truly form a distinct
factor in multidimensional scales are presented in Table 4.
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Table 4. Distribution of the criteria used when deciding on the number factors in scales

The criteria used when deciding on the number of f %
factors

K1 rule 46 88.4
Scree plot 29 55.7
Other (Parallel analysis, Comparison data, MAP....) - -
Not reported 6 11.5

As seen Table 4, in 88.4% of the scale development studies where negative items formed a
separate factor, factors with eigenvalues greater than 1, as proposed by Kaiser (1960) and
also known as K1 rule, were considered important factors. Most studies used this rule as
a foundation for determining the number of factors. Considering the K1 rule as the only
criterion in all EFA studies is not considered sufficient. Indeed, the K1 rule appears to be
appropriate only when performing principal component analysis. In 55.7% of these studies,
the scree plot was into account as a criterion alongside the K1 rule. Scree plot is a graph
that should be used carefully when deciding on the number of factors. In some scale
development studies reviewed, it could be observed that instead of the inflexion points in
scree plots, only the points were taken into consideration. In this case, relying on points
instead of the breaks in the scree plot can mislead researchers when determining the
number of factors. It was observed that none of the examined studies used a criterion other
than K1 or scree plot. Many recent studies suggest the usefulness of incorporating various
criteria such as parallel analysis, MAP, and EGA when determining the number of factors
(Cosemans et al., 2022; Golino & Epskamp, 2017; Kili¢c & Uysal, 2021). In 11.5% of the
examined studies, no information was shared regarding the criteria used for determining
the number of factors. Table 5 presents the distribution concerning the naming of factors
containing only negative items.

Table 5. Distribution concerning the naming of factors containing only negative items

Naming factors f %
Negative thought 4 7.7
Negative attitude 5 9.6
Negative feeling 4 7.7
Negative affective component 2 3.8
Negative factor 5 9.6
Negative dimension 3 5.8
Negative coping 1 1.9
Avoidance 3 5.8
Negative views 2 3.8
Negative beliefs 2 3.8
Other (Blunting, encountered problems, avoidance, 17 32.7

destruction effect, affective attitude, destructive self-
criticism, fixed mindset, pressure, lack of support, prejudice,
difficulty, deep exhaustion, antipathy...).

Not reported 4 7.7
Total 52 100
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As seen in Table 5, 9.6% were named as negative attitude, 9.6% as negative factor, and
7.7% as negative thought. The names given to the dimensions where negative items are
grouped under a separate factor mostly reflect a negative wording of the characteristic
intended to be measured, such as negative dimension, negative factor, negative attitude,
negative thought, and so on. In many studies, a dichotomy between positive attitude-
negative attitudes, positive thought-negative thought, and similar two-pole
differentiations were observed. Table 6 presents the ratio of negative items to all items in
the examined scales.

Table 6. Distribution of the total number of items and the number of negative items in scales

Ratios of negative items to total number of items f %

Less than half of the total number of items 36 69.3
Half of the total number of items 6 11.5
More than half of the total number of items 10 19.2
Total 52 100

According to Table 6, the number of negative items constituted less than half of the total
number of items in 69.3% of the scales, half of the total number of items in 11.5%, and
more than half of the total number of items in 19.2%. Approximately every two out of ten
scales show that the number of negative items constitute more than half of their total
items. Forsterlee & Ho (1999) have suggested various approaches to address the bias
caused by working effects in rating scales. They suggested using only positively worded
items in rating scales, using both negative and positive items in equal proportions, or using
negative items to mitigate potential bias but not including them in the scoring.

4, Discussion

This study examined the scale development studies conducted in social sciences between
2018 and 2023 from a psychometric perspective, particularly focusing on multidimensional
scales with negative items grouped under a separate factor. It was observed that
multidimensional scales with negative items grouped under a separate factor were most
prevalent in 2018 and 2022. However, several multidimensional scales developed
especially in the year 2018 did not include the wording of items, resulting in their exclusion
from the scope of analysis. Additionally, since the year 2023 has not ended yet, the studies
conducted after the start of the research were excluded from the analysis.

Considering the topics of scales reviewed in this research, 30.8% of them were related to
psychological constructs such as tolerance, self-efficacy, coping with bullying, emotion
regulation, and more. Given the seriousness and importance of the decisions made about
individuals based on the results obtained from scales measuring psychological constructs,
it is believed that the likelihood of a separate factor emerging due to wording effects in
scales could significantly affect the validity of decisions made about individuals after
calculating the scores obtained from the scales. Although various studies have investigated
the validity problems of using positive and negative items together in psychological rating
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scales (Gu et al, 2015; Salazar, 2015; Weems et al, 2003), it would be useful to increase
empirical research particularly concerning the measures that should be taken in this
regard.

The study found that 26.8% of the examined scale development studies had two factors.
Furthermore, factors related to these scales were generally named as positive attitude-
negative attitude, positive thought-negative thought, positive factor-negative factor, and
the like. Considering the presence of biases stemming from wording effects in well-known
unidimensional self-report scales, including the Rosenberg Self-Esteem Scale (Ou, 2022),
rerunning factor analysis and gathering new evidence for dimension determination criteria
could be useful before calculating scores obtained after the application of these scales in
any study.

The scale development studies examined in this research utilized the Kaiser and scree plot
criteria for determining dimensionality. It was seen that researchers often did not venture
beyond the options offered by statistical software packages. For instance, they did not
utilize different suggested dimensionality determination criteria like parallel analysis or
MAP methods. For future researchers conducting scale development studies, it would be
useful to use more than one criteria when deciding on the number of factors in scales.
Recent studies have shown that it is beneficial to explore the use of different criteria such
as parallel analysis, MAP, and EGA when deciding on the number of factors (Cosemans et
al., 2022; Golino & Epskamp, 2017; Kilic & Uysal, 2021). For instance, in the laboratory
self-efficacy scale development study conducted by Akkus (2020), the negative items did
not form a separate factor since various criteria like parallel analysis were used to
determine the number of dimensions.

Considering the ratios of positive and negative items in the scales, they were equal in
11.5% cases, while in approximately two out of every ten examined scales, the number of
negative items was more than half of the total number of items. Forsterlee and Ho (1999)
have recommended various strategies to eliminate bias caused by wording effects in rating
scales. These recommendations include using only positively worded items, using an equal
proportion of positive and negative items, and using negative items solely to mitigate
potential bias but excluding them from scoring. New studies could explore how the ratios
of positive and negative items should be adjusted in scales.

5. Conclusions

This study is limited to studies sharing all scale items. In a different study, the scope of
this research could be expanded by obtaining the necessary permissions to include a larger
number of studies, particularly focusing on those conducted in 2018 and earlier that did
not share the scale items. Lastly, this study includes multidimensional studies with
negative items grouped under a separate factor that were conducted in Turkey and indexed
in the TR index. Future studies could examine scale development studies found in different
databases such as Web of Science (WOS) in terms of the wording effects of items.
Additionally, the functionality of negative items in scales could be examined through
experimental studies to determine their effectiveness.
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