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Abstract. In this study, it was aimed to discuss the statistical steps followed in
the development of the Primary School Transition Skills Competency Scale
(PSTSC) in order to evaluate the transition skills between preschool and primary
school levels by primary school teachers. The importance of scale development
studies is inevitable in terms of keeping the research up-to-date on the basis of
new practices and making important contributions to the literature. New
measurement tools are needed for original studies within the framework of
current research problems. The present study started with a literature review,
expert opinions and a pilot study. In the following, the necessary statistical
operations continue to be carried out with the data obtained from the
implementation process. The steps followed are introduced by discussing the
place of the analysis processes in the literature. It is expected that the results
obtained and the theoretical perspective discussed will shed light on scale
development studies.
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1 Introduction

The basis of scale development studies is the clear definition of the construct to be
measured. This definition is based on the dimensions associated with the researchers'
theoretical knowledge, literature review and theoretical structure. This framework plays
a critical role in the scale development process and the interpretation of the result.

DeVellis (2017) defines scales as the organization of theoretical variables that are
not directly observable with their original structure. In scale development studies,
studies on a large number of criteria are carried out from the initial stage. These studies
should be carried out in appropriate standards in order to ensure that the tool to be
created has the appropriate structure in terms of validity and reliability. Otherwise,
errors may occur in the studies in which the measurement tool is used and biased results
may be prepared (Karako¢ & Donmez, 2014,).
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The process started with the creation of an item pool based on conceptual definitions
and continued with pilot study, final implementation and validity and reliability studies.
Each of the steps should be carried out carefully and systematically to ensure that the
scale to be developed is a reliable and valid instrument.

In this study, it is aimed to examine a scale development study from a theoretical
perspective and to examine its processes in detail. It is aimed to guide researchers on
the issues and methods to be considered in the scale development process.

2 Stages to be Followed in the Scale Development Process

2.1  Conceptual Definition and Item Pooling

At the beginning of the scale development process, defining the concept to be measured
in detail constitutes the first step. This definition is supported by literature review and
expert opinions. Logical reasons should be presented in accordance with the purpose of
developing the scale (Cohen & Swerdlik, 2013). Previous studies on the subject and
existing scales provide a framework for the structure to be developed. Moreover, this
review process is one of the main ways to create an original tool.

The content analysis technique is widely used to identify the constructs considered
in the conceptual definition process (Crocker, 2012). Thus, potential scale items or
concepts that can be expressed as behavioral indicators are concretized. Therefore,
participants are provided with clear statements regarding the observation of concepts.
In this process, individual and group interviews were conducted with preschool
teachers, primary school teachers and parents to obtain their views and opinions about
the transition process between the steps. Detailed information was obtained about the
skills expected to be exhibited by children during the transition to primary school, and
these data played an important role in shaping the item pool.

A detailed literature review was conducted on the process of transition from
preschool to primary school, and the definitions and sub-dimensions of this concept in
the literature were determined. The original outlines of the study were determined on
the grounds that the existing scales in terms of validity, reliability and usefulness in the
relevant subject are limited, and that research on the subject of scale, which is a current
variable, is being conducted. Then, a large pool of potential items that could measure
this concept was created. Item writing is considered as an important stage of the scale
development process because it covers the theoretical structure.

2.2 Expert Opinions

The degree to which the statements in the item pool serve the purpose is determined by
validity studies. Thus, whether or not the intended structure can be measured with the
items created (Ozkan, 2022). The process based on expert opinions is realized by
determining the content validity.

Before the implementation, the items are reviewed and their suitability is evaluated.
At this stage, the opinions of experts from different fields on the suitability of the items
played a fundamental role in shaping the scale. In the current scale development study,



532 E. Krat and B. Giiven

experts in the field examined whether the items reflected the theoretical structure.
Measurement and evaluation experts examined the items in terms of their structural
characteristics. In the last stage, the items were organized in terms of linguistic,
semantic and orthographic appropriateness within the framework of the evaluations
received from language experts (Ozkan, 2022). For each item, the experts expressed
their opinions on three options presented as "Appropriate”, "Should be corrected" or
"Not Appropriate”.

Lawshe (1975) technique was used to ensure content validity. Due to the unique
process of each scale development study, the number of experts reached also varies.
However, in order to use this technique, a minimum of 5 and a maximum of 40 experts
are expected to participate in the consultation process. According to this number, the
content validity criterion varies. Content Validity Criterion (CVC) refers to the
minimum value that content validity ratios can take at o = 0.05 significance level (Ayre
& Scally, 2014).

The opinions received from the experts were evaluated according to Lawshe's
formula and content validity rates were obtained. According to the formula, the number
of experts who stated that the item was appropriate was subtracted from half of the total
number of experts and the ratio of this result to half of the total number of experts was
determined. According to the number of experts, the items with CVR values below the
determined CVC were removed. Finally, the Content Validity Index (CVI) was
calculated with the remaining items. While CVRs are determined for each item, CVI is
calculated for the whole scale (Yesilyurt & Capraz, 2018). In this case, the CVI value
was obtained by calculating the average CVR of the remaining items in the scale. The
fact that the value obtained is higher than the CVC indicates that the content validity of
the remaining items in the scale is significant.

2.3  Pilot Study

The draft scale created in line with expert opinions can be piloted by applying it to a
small sample group. The evaluations that emerge at this stage reveal the potential of the
potential sample groups to correctly understand the measurement tool and the potential
of the items to be answered. The data obtained at this stage allows the items to be
corrected before the actual implementations (Thanasegaran, 2009).

The data obtained from the pilot application of the PSTSCS to a group of primary
school teachers revealed that the items were clearly understood by the participants. In
addition, according to the evaluations received from the participants, the items were
found to be at an appropriate level in terms of answerability.

2.4 Implementation Stage of the Trial Scale

After the expert opinions and pilot study, the finalized PSTSCS was applied to the
sample group consisting of primary school teachers. At this stage, the participants were
informed about the scope of the study and the scale. The schools where the data were
collected were noted. Thus, the initial data for Exploratory Factor Analysis (EFA) were
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obtained. The data needed for construct validity were obtained through the study
applied to a large sample group.
2.5 Statistical Review Stages

Exploratory Factor Analysis Stage. The statistical analysis phase of the data
obtained after the data collection processes basically consists of two parts. In the first
stage, EFA application is performed with the collected data. EFA provides evidence for
construct validity (Kilig, 2022). This evidence enables the conceptualization of the
construct measured through the correlations between the used and observed variables
(Tabachnick & Fidell, 2019). Therefore, it will be possible to say that factor analysis
processes are a fundamental element for scale development studies and reveal the latent
structure in the examined dimension (Fabrigar & Wegener, 2012).

At this stage, Kaiser Meyer Olkin (KMO) and Bartlett test results were examined
using the SPSS package program. The results obtained from these tests show the
suitability of the sample group based on the data collected. The values obtained were
compared with the value ranges in the literature. It is known that the range of 0.5 to 0.6
KMO values is in "Poor" conformity, the range of 0.6 to 0.7 KMO values is in "Poor"
conformity, the range of 0.7 to 0.8 KMO values is in "Medium" conformity, the range
0f 0.8 to 0.9 KMO values is in "Good" conformity, and KMO values of 0.9 and above
are in "Excellent” conformity (Sencan, 2005). As the value obtained is in the range of
0.9 and above, it is possible to say that this compliance is achieved at the "Excellent"
level.

In the factor analysis process, eigenvalues and variance percentages are utilized to
determine the relationship between items and the number of factors. Kaiser (1960)
suggested that these constructs are evaluable if the eigenvalues obtained during the
factor analysis process with the Kaiser-Guttman (K1) rule are greater than 1. According
to this judgment, the calculability of eigenvalues is an important factor in factor
formation. The large size of the eigenvalues indicates the proportion of variance
explained by the relevant factor (Howard, 2016). It is possible to say that the
appropriate factorization structure is provided with the total variance value being above
30 in this examination of the PSTSCS (Biiyiikoztiirk, 2020).

The scree accumulation graph, which is considered functional in deciding the
number of factors in the factor analysis process, shows the eigenvalues and the number
of factors. In this graph obtained during the analysis phase, the current number is
reached as a result of the factors taking values above 1. The number of factors was also
evaluated together with the variance ratios in the scree plot values obtained in the
PSTSCS. However, although eigenvalues and variance percentages provide meaningful
frameworks on factorization, it is necessary to consider the nature of the variables in
order to make sense of the factors and items. According to Fabrigar & Wegener (2012),
the most appropriate configuration of the number of factors in the studies depends on a
good explanation of the correlation between items and the theoretical usability and
interpretability of the factors in the model.

In EFA, the process performed with factor loadings as well as factor numbers
enables the factors to reach the final dimension before Confirmatory Factor Analysis
(CFA). At this stage, the items should carry appropriate factor loading values
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(Tabachnick & Fidell, 2001; as cited in Biiyiikoztiirk et al., 2021). In this case, the
factors are subjected to rotation and a meaningful structure is tried to be obtained. There
may be many models that fit the data obtained (Erkus, 2019).

At this point, the rotation technique needs to be determined. Factor rotation can be
performed in 2 different ways: oblique and vertically. In the oblique rotation process,
it is assumed that the factors are related to each other, so the angle between the factors
is reduced. In the upright rotation type, the bearing and vertical axis angles (90 degrees)
are maintained. The appropriate distribution of the loadings was realized by varimax
rotation, which is a vertical rotation technique. Thus, the total variance was distributed
to the factors in an appropriate manner (Fabrigar & Wegener, 2012).

After the rotation process, factor naming was performed according to the
relationship between the items that came together in the factors. In order for this process
to be carried out appropriately, the relationship levels of the factors and the items within
them should be interpreted in a meaningful way. The names given to the factors should
represent the constructs in the most appropriate way. Taking expert opinion at this stage
makes the representation of the factor names reliable.

Confirmatory Factor Analysis Stage. CFA, which is a multivariate analysis type, is
used to test the model and data fit according to a specific theoretical model rather than
structuring the model after the EFA technique in which a configuration suitable for the
theoretical structure is provided from the variable sets (Demir, 2022). CFA, which is
one of the models known as structural equation models (SEM), has a latent feature. In
this sense, there are no measurements of the dependent variable or latent variable
(Kline, 2011).

After the completion of the EFA, the scale, which was ready for the final apply of
the study, was applied to a new sample group consisting of different participants. The
new data obtained at this stage were analyzed through the LISREL package program.
Factor loadings, t values and fit values obtained as a result of the analysis showed the
significance of the result and the acceptability of the model at this significance level.

In the literature on scale development studies, fit indices vary, so the fit ranges vary
according to each study. Chi-squared goodness of fit indicates that the validated model
conforms to multivariate normality (Hooper, Coughlan & Mullen, 2008). The Root
Mean Square Error of Approximation (RMSEA) index indicates that there is no
difference between population and sample covariances (Schumacker & Lomax, 2010).
Normed Fit Index (NFI) and Comparative Fit Index (CFI) show whether there is a
relationship between the variables. Incremental Fit Index (IFI) reflects the degree of fit
of chi-square differences of both independent and theoretical models (Biiylikoztiirk,
Sekercioglu, & Cokluk, 2021).

The fit values obtained according to the chi-squared goodness of fit, RMSEA, NFI,
CFI, IFI, and CFI fit measures in the model validation process supported the model
validation process. According to the available fit measures, there is a sufficient
relationship between the factors and model variables.

Basically, the reliability process in measurement tools can be explained by the
stability of the results obtained or the degree of freedom from errors (Seger, 2021).
Therefore, it is possible to say that as the error rate in measurement tools decreases,
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reliability will increase in parallel. Test-retest method, equivalent forms reliability, two-
half reliability and Cronbach alpha methods are among the methods used in the process
of determining reliability in measurement tools (Erkus, 2019).

With the completion of the factor analysis processes, the studies on reliability
provide information about the final status of the validated structure. Internal
consistency was determined by using Cronbach alpha method in accordance with the
development process of the related scale (Seger, 2021). In the reliability analysis
performed with Cronbach alpha, the compatibility of the items with each other is
examined. Therefore, the reliability value obtained from the correlations between the
test items supports the compatibility of the items in the PSTSCS.

2.6  Completion of Stages

After the factor analyses are performed, final checks are made on the scale. The
statistical procedures and the results obtained at this stage play an important role in the
finalization of the scale. After the model validation and reliability studies were
conducted, the scale was finalized as a result of all factor analyses.

3 Result and Conclusion

The results obtained during the development process of the PSTSCS for the evaluation
of primary school teachers' skills required in the transition process between preschool
education and primary school provided a detailed perspective on the scale development
process. According to the scale items and factors shaped in line with expert opinions
and statistical analyses, the PSTSCS is a tool that provides classroom teachers with
important opportunities to evaluate the skill areas needed in the transition process.

The validity and reliability studies of the instrument have provided important
evidence of both its theoretical framework and its functionality in practice. Therefore,
as a result of the content validity, construct validity and reliability analyses, it was seen
that the PSTSCS was a suitable assessment tool for the purpose (Biiyiikoztiirk, 2020;
Schumacker & Lomax, 2010). In particular, the results of the factor analysis revealed
that the construct validity of the scale was strong and that the skills measured were
compatible with the theoretical foundations in the subject area (Sencan, 2005;
Tavsancil, 2014).

The findings of this study, which looks at the scale development process, show that
a tool that will enable a systematic assessment of which skills should be possessed
during the transition to primary school is presented. Accurate monitoring of students'
holistic development, including social, emotional, language and cognitive
development, as well as their physical development and general health status, literacy
skills, cultural quality skills, science and technology skills, is of great importance in
terms of supporting individual development (Copple & Bredekamp, 2009; Packer et
al., 2021).

All the findings of the study revealed that the NFLS can be used as a valid and
reliable tool in the process of assessing skill development during the transition to
primary school. The studies on the content validity and construct validity of the scale
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show that the skills to be assessed are successfully measured (DeVellis, 2017). These
measurements were found to be consistent with the theories in the field.
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