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Abstract

The aim of this study is to analyse the scale development studies
published by researchers in Turkey in terms of content and
methodological aspects. For this aim, the papers published in six
major academic journals in the field of educational sciences
during the years 2000-2013 were reviewed in accordance with
criteria of inclusion of the research and a total of 22 articles were
included in this study. The analysis was carried out through a
meta-synthesis. The findings indicated that the majority of the
studies focused on attitudes and the scales were mostly
developed in the field of mathematics education. It was also
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found that construct validity was generally achieved and
confirmatory factor analysis was limited as validity analysis and
the analysis towards methods of exploratory factor analysis were
generally conducted in moderate level. The findings also
indicated that the most preferred reliability analysis method was
the internal consistency. Finally, various recommendations were
given in accordance with the findings obtained. DOI: 10.15390/EB.2015.4070

Introduction

In our changing world, the needs of society are rapidly changing and scientific research about
education is important for training the man power to meet those needs (Ciltas, Giiler & Sozbilir, 2012).
Scientific research whose results affect the policies and practices in all areas of science form an
empirical basis for applications; and they can be also used as a guide for practitioners in professional
activities. In addition, the results of scientific research in the field of education are important content
resources in terms of the studies published in the form of textbooks, encyclopedias and manuals
(Karadag, 2009).

Scientific research has generally social purposes. Research is an effort to and a function of
knowledge production which tries to recognize the community, to describe its profile, to find out
relationships related to variables and answers to questions such as why, how, when, and where,
related to factors that lead to arise a problem (Ozdamar, 2003, p:2). Moreover, scientific research can
be done only through data (Ercan & Kan, 2004). In a scientific research, the scales have an important
role in obtaining, digitizating and recording the data and in putting these data in application (Karagoz
& Ekici, 2004).
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In addition to showing mathematical properties of measurement results in substance, the concept of
scale is used in order to collect information from the target person or persons, the system, subject or
content in the field of behavioral sciences such as education and psychology (Yurdugiil, 2005). Of
course, there are some characteristics which should be taken into account in selection of
scales/measurement tools used in this process of information collection. The most important ones of
these characteristics are compatible with research subject, the reliability and validity of measurement
tool as conducting validity and reliability studies can provide suitable data for the scale developers
and practitioners in terms of accuracy of the research results in a scientific research (Ercan & Kan,
2004). Although there are different classifications with regard to validity and reliability measures in
the literature (Fraenkel & Wallen, 2000; McMillan & Schumacher, 2009; Topu, Baydas, Turan &
Goktas, 2013), validity and reliability measures proposed in scale development studies can be
generally summarized as follows:

Validity Measures;

» To get expert opinion

To give information about the data collection tool

To give information about the data collection process

To disclosure who/whom to be done data collection process and evaluation by
To describe the assumptions and limitations

To explain the properties of the sample

To include the participants who are volunteer

To describe application process of research

Item number

YV VVVYVYVYVYYVY

A\

Reliability Measures;

» To get expert opinion

To disclosure the methods of reliability calculations
To do reliability study among evaluators

To get participant opinions (control)

YV V VYV

To control the consistency among the data
> Item number

In addition to the above validity and reliability measures, a wide variety of methods and
techniques can be used in the process of scale development. Nevertheless, the development of
measurement tools can be handled in two stages called as the design of instrument and pilot testing.
There are different concepts of validity that are specific to each stage. While content and face validity
come into prominence in the stage of designing the measasurement tool, factorial, criterion (yordama,
uygunluk) and construct (convergence and divergence) validities are taken into account in the
application stage (Yurdugiil & Bayrak, 2012).

In overall evaluation, scale development studies are long-term studies and the researchers
who will develop the scale should have the field information related to variable to be measured, scale
development and statistical knowledge, and skills in sufficient level. Besides, it is an important issue
to do necessary changes over time in parallel with developments related to properties examined in
scales and to re-examine the pometric properties of measurement tool in different samples and time
(Azaltun, 2008). In literature, there were studies that gave information to researchers about methods
and applications used in scale and scale development and consolidating the process of scale
development (Azaltun, 2008; DiStefano, Zhu & Mindrila, 2009; Ercan & Kan, 2004; Erkus, 2012;
Yurdugiil, 2005). Nevertheless, it is suggested that there is, especially in recent years, a remarkable
increase in the scale development studies in Turkey, and also many scholars from the measurement
and evaluation area or close/remote areas, due to the driving force of the publication compulsion on
them, think unfortunately scale development or scale adaptation studies as "the easiest" way of
overcoming this obstacle and this situation causes many errors (Erkus, 2007). In addition, it seems that
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similar or different processes were applied in these studies carried out on certain issues independently
and different results were obtained. Especially, as examining the studies in the field of science,
science-technology and mathematics education, it seems that there are a lot of studies focused on the
topics of attitudes, self-efficacy, anxiety and others (perception, understanding, belief etc.) in general.
Moreover, being generally evaluated, it seems that these scale development studies obtained the
findings on finding out various dimensions with individual efforts of researchers. Therefore, it is
important to do reliable quality top studies for interpreting this mass of information and for leading to
new studies (Akgoz, Ercan & Kan, 2004). The fact that the most used data collection tool is scale in the
studies examining articles and master or doctoral theses in this area makes the stages to be considered
in scale development more important (Acar-Giivendir & Ozer-Ozkan, 2015). Therefore, that the
concept of scale is accurately perceived by especially researchers can only be accomplished through
knowing how the research was implemented and what kind of results were found. The most
important steps to be taken in order to accomplish this are probably to determine the stages in scale
development process, to find out present situation and shortcomings and thus to examine the scale
development studies in a more detailed way.

As examining the previous studies related to this topic in other countries, it is seen that these
studies which are limited in number focused mostly on a single journal, made analyses with limited
subjects and statistical techniques and the findings were mostly interpreted with quantitative
techniques (Dawis, 1987; Fassinger, 1987; Kahn, 2006; Tinsley & Tinsley, 1987, Worthington &
Whittaker, 2006). For instance, it is seen that the studies such as Tinsley and Tinsley (1987) and Kahn
(2006) focus on the factor analysis of publicaitons only in a journal and Martens (2005) and Quintana
& Maxwell (1999) offer a general assessment focusing on the structural equation model in the same
journal. However, Ciim (2013)" study on the examination of the papers published in the field of
psychology and educational sciences, Mor-Dirlik (2014)’s study on the examination of 5 thesis in the
field of educational sciences, and Acar-Giivendir ve Ozer-Ozkan (2015)’s study generally examined
the similarity and differences of scale development/adaptation studies in the field of education in
selected three journals with survey method. In addition, there is a study which is a descriptive
presentation of totally 62 papers including developed/adapted scales/achievement tests in the field of
science education with document analysis by Tosun and Taskesenligil (2014). However, there is no
study which examines the whole processes of validity and reliability in the process of scale
development in detail and synthesizes present situation based on the scale development studies in
framework of the main themes created in this research in Turkey. Therefore, it can be said that there is
a need for doing a research of thematic content analysis (meta-synthesis) in this subject. Such a study
is considered a guide for the reserchers for being aware of present scale development studies and for
doing similar research in the future. For this reason, the aim of this research study is to determine the
papers published in six major academic journals in the field of education sciences in Turkey and to
synthesize the present situation by examining them in terms of certain criteria. With this aim, this
study was designed to answer the following research questions:

In accordance with main themes identified in the field of science (biology, chemistry and
physics), science-technology and mathematics education;

1) In which fields of education were the scale development studies conducted mostly?

2) What are the numbers of citations that the scale development studies recieved?

3) What kinf of samples were frequently used in the scale develpment studies?

4) Which sample sizes were frequently used in the scale develpment studies?

5) What kinds of validity analysis were frequently used in the scale develpment studies?

6) Which stages of construct validity were frequently used in the scale develpment studies?
7) What kinds of reliability analyses were frequently used in the scale develpment studies?
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Method

This research is a study of thematic content analysis (meta-synthesis). Thematic content
analysis studies are the studies which examine, synthesize and interpret the results of more than one
research conducted on same topic within the framework of created themes or templates with a critical
perspective unlike the raw data (Au, 2007; Finfgeld, 2003; Walsh & Downe, 2005). Thanks to this
property; in that, because of synthesizing and exemplifying the similarities of the studies which
examine the different dimensions of a specific subject, thematic content analysis also becomes a
valuable reference resource for researchers, teachers and policy makers in terms of accessing to more
studies (Calik, Ayas & Ebenezer, 2005; Calik & Sozbilir, 2014). Briefly, thematic content analysis
include dealing with the studies done in a specific field with a qualitative approach and presenting the
similarities and differences contrastively. Therefore, the number of studies (sample size) included in a
meta-synthesis is generally limited as compared with those of meta-analysis and descriptive content
analysis (Calik & Sozbilir, 2014).

The Scope and Process of Research

Data Collection Process

In this research, it was previously decided to review the papers published in six major
academic journals in Turkey during the years 2000-2013. As selection criteria, the journals that were
national, indexed in Social Science Citation Index [SSCI] of Thomson Reuters® (Eurasian Journal of
Educational Research, Education and Science, Hacettepe University Journal of Education, Educational
Sciences: Theory & Practice), focused on sciences (International Journal of Environmental and Science
Education and Journal of Turkish Science Education) were selected. In addition, these journals were
indexed in ERIC database. As stated by Acar-Giivendir and Ozer-Ozkan (2015), the main reason for
this is that the papers in these databases are exposed to an assessment process in accordance with
criteria determined by international standards and thus more reliable results may be obtained when
the papers in these journals are taken into account.

The papers which were free and open access were downloaded from web pages of journals
and the other ones that were not free obtained from the library of Atatiirk University. As a result, the
full texts of over 200 papers about scale development/adaptation were collected. These papers were
re-reviewed in accordance with criteria of inclusion and exclusion from the research and thus a total of
22 articles were included in the research. The codes and detailed information about papers are listed
in Appendix 1.

The Criteria of Inclusion and Exclusion from the Research

> Publication in selected journals: It was taken into account that the papers were published
in journals selected according to pre-determined criteria.

> Publication in limited years: It was taken into account that the papers were published
during the years 2000-2013.

> Publication about scale development: In this research of thematic content analysis, only
scale development studies were reviewed. Therefore, the studies of test development or
scale adaptation were not included in this research. In additon, the studies of questionnaire
development but not scale development were not included in the analysis.

> Suitability to the research area: The scale development studies in the field of biology,
physics, chemistry, science-technology and mathematics education were included in the
analysis.

> Suitability of sample: It was taken into account that the sample included in thematic
content analysis was selected only from Turkey.
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The Topics Consisting of Main Themes of the Studies Included in Thematic Content Analysis
and Method of Coding

In the research, the authors worked together for coding of papers that were to undergo
thematic content analysis process. Thus, main themes and sub-themes were identified by examining
the papers one by one. And then, identified main themes and sub-themes that were reviewed with all
aspects in detail were coded and presented in tables (Table 1, Table 2 and Table 3).

Table 1. The Codes and Main Themes of Papers
Codes of Main Themes  Themes

AISDS Attitude, Interest Scale Development Studies
SESDS Self-efficacy Scale Development Studies
ASDS Anxiety Scale Development Studies

OSDS Other Scale Development Studies

After determining main and sub-themes, in order to provide the reliability of research, both
researchers selected a paper from each of the determined main themes randomly and examined them
individually. Based on the self-identification of the researchers, the data were compared and
researchers were found to be unanimous for majority of examined papers. In case of any
inconsistency, the papers were reviewed by researchers together and the inconsistencies were
resolved.

In addition to reliability, the validity also tried to be ensured in this study. For this aim, the
research was implemented in the framework of three types of validity for meta-synthesis defined by
Sandelowski and Barroso (2007) as following (cited in: Akiiziim & Ozmen, 2013):

1. Descriptive validity: It is a type of validity which identifies the accuracy of the data
gorunded on the facts. These are the meaningful and accurate identifications obtained
from each of the reports used in the study.

2. Interpretive validity: It provides representing the perspectives of the researchers related
to point of views completely and accurately.

3. Theoretical validity: It refers to the researchers’ reliability in the interpretation of findings.
This means depending on the method used to interpret the data in information coupling.
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Results

In this study, the papers included in thematic content analysis were ranked according to the
fields and publication years under the created main themes. Thus, it was coded the biology education
papers as “B1, B2...”, the physics education papers as “P1, P2...”, the chemistry education papers as
“C1, C2...”, the science-technology education papers as “ST, ST2...” and the mathematics education
papers as “M1, M2...”. Therefore, these code ranges were taken into consideration in the analysis.
And then, it was respectively presented in tables the findings from field, publication year, number of
citation, type of sample, sample size, validity and reliability analysis for each of main themes (Table 2).
In addition, the classification system presented in Worthington and Whittaker (2006) for determining
the stages of construct validity were utilized (Table 3). The findings from analysis were presented as
follows:

As can be seen in Table 2, there are 13 papers related to the main theme of AISDS and it is
understood that B1 and B2 coded papers received the most of citations. It is also understood that other
papers received very little or no citations (5T4). Regarding SESDS, there were 3 papers and M3 coded
paper from this main theme received many citations, but M5 coded paper did not receive any citation.
Similarly, the findings from the main theme of ASDS indicate that there were only 2 papers and one of
these papers received 3 citations but the other one did not receive any citation. Regarding OSDS, it
was determined there were 4 papers related to this main theme and one of these papers (M7) received
more citations, but the other one received very little or no citations (M9).

The findings in terms of the sample group displays that the studies were mostly implemented
with secondary school and undergraduate students and these were followed by educators and
primary school students. Besides, the findings in terms of sample size indicated that 301-500 samples
were preferred in approximately half of the papers and the samples under the 300 persons were also
preferred in half of the rest of papers.

Regarding the validity analysis, the construct validity was examined in all of the papers (Table
2) and factor analysis was used (Table 3). Moreover, it is clearly seen that 8 papers were included in
discriminant validity and more than half of papers were also used content validity. However, despite
the fact that the criterion validity was included in only one paper, it is no clearly understood whether
more than the half of the papers were used face validity or not. Regarding the findings from reliability
analysis, it is seen that all of the papers used the internal consistency and also, approximately one-
third of the papers preferred split half method. It is also noteworthy that only 2 papers included test-
retest method and parallel-forms method was not used.

When the findings related to construct validity was investigated in detail, it became evident
that all of the papers used the exploratory factor analysis (EFA) and few papers used confirmatory
factor analysis (CFA) of the types of factor analysis (Table 3). Regarding the findings from EFA,
Barlett’s test of sphericity and Kaiser-Meyer-Olkin test of sample adequacy were mostly preferred for
criteria used to assess factorability of correlation matrix and orthogonal rotation was the most
commonly preferred rotation method. On the other hand, the findings related to criteria for item
deletion/retention indicated that only one paper was included in factor loadings and more than half of
the papers were taken into account cross-loadings and also, most of papers frequently preferred item
analysis. In addition, it is understood that only 4 papers were included in communalities. Regarding
the criteria for factor deletion/retention, it was found that despite the fact that more than half of the
papers took eigenvalues, scree plot and minimum proportion of variance accounted for by factors into
consideration, number of items per factor was included in a very limited number of papers.
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Discussion, Conclusion and Suggestions

This research revelaed that there were many studies dealing with scale
development/adaptation in Turkey, but the majority of scale development studies in the field of
biology, physics, chemistry, science-technology and mathematics education were performed mostly in
the field of mathematics education. Despite the fact that it is difficult to do an acceptable explanation
about the reason for which the scale development studies in the field of mathematics education were
more than those in the field of the science education, this result may be due to the fact that the
analyses related to scale development require advanced statistical knowledge and mathematics

educators have basic knowledge and skills required for statistical process due to their fields.

When reviewed papers were evaluated as to main themes, it can be seen that more than half of
the papers focused on developing attitude scales and there was a limited number of papers on self-
efficacy, anxiety and other subjects. There is a similar situation for the number of citations. A study by
Tosun ve Taskesenligil (2014), which was done as a document analysis of the developed/adapted
scales in the field of science education in Turkey, got similar findings. The attitudes, which are
important and critical predictors of individual behaviors, can be considered as more comprehensive
than other psychological constructs such as anxiety, self-efficacy, and so on due to its inclusion of
cognitive, affective, and behavioral dimensions (Anderson, 1988). Content analysis studies conducted
in science and mathematics education (Ciltas vd., 2012; Sozbilir, Kutu ve Yasar, 2012) indicate that the
attitudes were among the most widely researched variables except for the learning, teaching basic
subject areas. And also, its being a widely examined variable requires the attitude scale to be
developed in the scope of many different courses. Therefore, this situation may cause that scale

development studies were more focused on attitudes.

The findings related to citations in terms of AISDS indicated that B1 and B2 coded papers
received the most of citations. Considering the teachers’attitudes towards laboratories, it is a natural
result that Bl coded paper was used in a lot of studies which try to determine the attitudes towards
teachers and laboratory courses that were among the essential parts of science teaching process.
Besides, the fact that publication year is a very old time may cause that Bl coded paper received the
number of citations. There is also a similar situation for M3 coded paper in main theme of SESDS and
M7 coded paper in main theme of OSDS. The fact that B2 coded paper received a lot of citations may
be caused by being on environment. In fact, the studies by Gul and Sozbilir (2015) indicated that
environment education was the most popular research subject studied in the field of biology
education in both Turkey and abroad. Gul and Sozbilir (2015) stated that this result was most likely
due to the fact that environment subject is an interdisciplinary topic studied by different researchers
not only by biology educators. Regarding ASDS, it is remarkable that ST5 coded paper received more
citations than other papers under the main theme of ASDS although it was published in a newer date.
This result may be caused that this paper addresses to a large sample group due to its inclusion the

scales towards teachers, students and parents and thus it was used in more studies.

When the findings in terms of the sample group were examined, it was found that the papers
included in thematic content analysis were mostly implemented with secondary school and
undergraduate students. Similar findings by Tosun and Tagkesenligil (2014) may be caused due to
researchers’ preference of samples being reached easily. When it was considered that papers were
conducted with the prospective teachers, many of whom were undergraduate students, these findings

can be interpreted in the way that the researchers preferred this sample group due to its reaching
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convenience. These findings and interpretations are consistent with the findings of studies on content
analysis of research papers (Ciltas et al., 2012; Giil & Sozbilir, 2014). On the other hand, limited
number of sample diversity may imply that the basic components of the teaching process (students,
teachers, parents, administrators etc.) were generally ignored. In addition, when it is considered that
properties such as attitudes, self-efficacy, anxiety etc. can be influenced by not only oneself but also
other surrounding elements and people (Deveci, Calmaz & Acik, 2012; Gengtiirk & Memis, 2010), that
the sample used in the future studies is to be spread over a broad base may contribute to obtain more

reliable and accurate results for determining and solving the present problems.

On the other hand, the findings in terms of sample size indicated that 301-500 samples were
preferred in approximately half of the papers and the samples under the 300 persons were also
preferred in half of the rest of papers. It is a positive situation that the number of samples is usually
kept as 301-500 in terms of validity and reliability but it seems necessary to increase the sample size
for obtaining more reliable results. Although Comrey and Lee (1992) stated the number needed for
sample size as 100= poor, 200= medium, 300= best, 500= very good and 1000= excellent, Alemo (1976)
stated that the lower limit should be 400. Moreover, the fact that criteria for participants per factor in
EFA were in a low level and also the findings by Tosun and Taskesenligil (2014) indicated that sample
size generally ranged between 101-200 may imply that there is a reliability problem in terms of sample
size in the scale development studies in Turkey. However, Delice (2010) stated similar opinions by
emphasizing that sample size is an important factor for reliability analysis as in case that a very small
sample size is selected, power of test can decrease. On the other hand, it is not always a correct way to
think that increasing the sample size is a way solving the reliability problems as to what extent is the
sample is appropriate and how accurately the forms given to the participants have been completed are
also important issues that should not be underestimated. However, any explanation about this

situation related to reliability was not found in scale development studies.

When the findings from validity analysis of developed scales are examined, it seems that only
one paper used the criterion validity. As the criterion validity, due to its nature, is mostly preferred in
the process of test development in the field of education, this finding is a usual situation in terms of
this research. However, the results of research indicate that some problems about the testing of
content validity in the papers published since 2000 continue still and are losing up to date. Similarly, a
research by Slavec and Drnovsek (2012) indicated that very few studies that used the content analysis
used the content validity. In this research, while approximately half of the papers included the
analysis and findings related to content validity, there was no clear information related to the content
validity in the majority of remaining papers. There is also similar result for the findings of face
validity. The reason for which- there was no clear information related to the face and content validity-
may be that in some studies the expert opinion was directly taken for content validity in the stage of
scale items’ preparation, but in some other studies the expert opinion was taken for the purposes such
as language, clarity of expressions, measuring the behavior or not etc. As stated by Brinkmann (2009),
like face validity, content validity is a consensus issue and thus, for content validity, experts have to
agree that the construct has been operationalised capturing all facets of the construct. According to
this, it is thought that the researchers directly applied to the expert opinion for both types of validity.
In parallel, Tavsancil (2002) stated that face validity was generally assessed under the content validity
and validity level in this type of validity is determined via expert opinion but not via numerical
values. On the other hand, content validity, which is described as the degree of service to purpose of

the test as a whole and each of items in test (Tekin, 1982, p: 45), is usually one of the basic steps which
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need to be taken in the early stages of study. However, face validity, which is described in the way
that what it superficially appears to measure (Ercan & Kan, 2004), is tested after the developmen of the
scale. Therefore, the fact that some papers dealt with the face validity of scale in the early stages and
some papers described processes of the face validity as content validity may imply that the researchers
were exactly able to describe and even confuse the both types of validity. Moreover, it seems that none
of the papers included in thematic content analysis were applied to statistical techniques such as
content validity ratio or content validity index and, the content validity was only examined with
logical paths by applying expert opinion. Therefore, these findings disclosure that researchers should

develop themselves more about validity analysis.

On the other hand, regarding validity analysis, it seems that the construct validity was
examined in all of the papers included in the thematic content analysis. In addition, although a lot of
methods are suggested for providing the construct validity, most frequently used methods are factor
analysis, discriminant validity and convergent validity (Cokluk, Sekercioglu & Biiyiikoztiirk, 2014).
As for the findings related to the construct validity, it was found that only 8 papers used discriminant
validity and convergent validity wasn’t used. To Churchill (1979), the construct validity in a
measurement tool requires that there is discriminant validity which displays a low correlation
between variables measuring that construct and variables measuring other constructs. In this
perspective, it seems that the researchers ignored the discriminant validity in the scale development
studies. The reason for which- the researchers didn’t frequently prefer these two types of validity-
may be that they had no sufficient knowledge about these types of validity and factor analysis is more
popular as construct validity and researchers may consider this analysis as sufficient. Thus, as
examining the findings from this research, it is understood that factor analysis, which is one of the
most frequently used methods for investigating construct validity, was used in all of the papers. Erkus
(2012) emphasizes that factor analysis is a statistical process which should absolutely be applied in the
process of psychological scale development. In this perspective, it is a satisfactory situation in terms of
research that factor analysis was preferred in reviewed papers. Regarding factor analysis, it seems that
exploratory factor analysis (EFA) was used in all of the papers and confirmatory factor analysis (CFA)
was used only in 5 papers. Similar findings were found in the studies of Hinkin (1995), Tosun and
Taskesenligil (2014). As known, EFA aims at realizing present psychological structure and CFA aims
at testing this structure. Hence, both of these analyses are important in the process of scale
development and they complement each other (Erkus, 2012). One of the weaknesses of the typical
factor analytic techniques is the resulting factor structure is the inability to demonstrate the goodness
of fit (Long, 1983). Therefore, the analysis should be started with EFA to assess the underlying factor
structure and then analysis should be followed by CFA using a different sample (or samples) to
evaluate the EFA-informed structure (Cabrera-Nguyen, 2010; Worthington & Whittaker, 2006). For
this reason, the fact that majority of the studies didn’t include CFA may stem from researchers’ lack of
knowledge and skills on this subject. Besides, although EFA can be conducted with statistical
programs such as SPSS which are commonly used by researchers, less well-known programs such as
LISREL and AMOS need to be conducted for CFA. A study by Hinkin (1995) indicated that usage of
LISREL was preferred less than SPSS in the analysis of scale development. In parallel, it can be said

that the researchers mostly ignored CFA due to their inability to use these programs.

When the findings from EFA are examined in detail, regarding factorability of correlation
matrix, there was no clear information in only 3 papers. In addition, majority of the papers used

Barlett’s test of sphericity and Kaiser-Meyer-Olkin test of sample adequacy together. In addition to
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these tests, in only 4 papers participants per item were taken into account. Similar results were found
in a study by Worthington ve Whittaker (2006). Moreover, Erkus (2012) stated that factor analysis was
actually based on correlation between the items and because of the fact that the correlation was very
sensitive to the number of observations in the sample, factor analysis was influenced with the size of
the sample. This situation implies that sample should be also taken into account for determining the
factorability of correlation matrix. However, it is noteworthy that participants per item were taken
into acoount in few papers. This situation may imply that the researchers consider sufficient KM.O
test, which was used in adequacy test of sampling, for this stage of research. In addition, the fact that
all criteria of factorability are taken into account in the studies of scale development may be useful in

behalf of reaching accurate results for next stages of scale development process.

When the rotation methods used in the stages of construct validity is examined, it is seen that
majority of the papers made rotation process. As rotation process enables the factors to be interpreted
more easily, it is natural that this method was used in majority of the studies. On the other hand, two
main types of rotation are used: namely orthogonal and oblique. The findings from this research
indicated orthogonal rotation (especially varimax) was used in majority of papers. Biiyiikoztiirk (2002)
stated both types of rotation produce similar results but orthogonal rotation is more preferred because
of the fact that it provides convenience of interpretation in nearly all applications. In this perspective,

it is an expected situation that orthogonal rotation was frequently used in reviewed papers.

Regarding criteria for item deletion/retention in EFA, Worthington ve Whittaker (2006) stated
that item deletion is a very common and expected part of the process and also emphasized that
researchers most often use the values of the factor loadings and cross-loadings on the factors to
determine whether items should be deleted or retained. Similar to Worthington ve Whittaker (2006),
this research founde that majority of the papers used factor loadings and cross-loadings. However, the
limited number of studies included in communalities. As factor loadings indicate coorelations of items
with related factors, these values are taken into account for determining under which factor items are
included in scale development process (Erkus, 2012, s:98). Therefore, it can be thought as a positive
situation that researchers did not ignore these two properties in their studies. Although it may be
relatively reduced to 0.30 in practice for few items, Biiyiikoztiirk (2002) suggests that lower limit is
0.45 or higher is a measure for selection. Besides, deleting items before establishing the final number
of factors could actually reduce the number of factors retained. On the other hand, unnecessarily
retaining items that fail to contribute meaningfully to any of the potential factor solutions will make it
more difficult to make a final decision about the number of factors to retain (Worthington ve
Whittaker, 2006). Therefore, in subsequent studies similar to this one, it is thought to be useful to
examine the lower limit determined by researchers during deletion of items. In addition to those
mentioned above, it seems that item analysis was used in more than half of the papers in terms of
criteria for item deletion/retention. The reason that item analysis is used in Likert scale is to provide
one-dimension structure which is the most important assumption of Likert scaling techniques
(Tavsancil, 2002). However, Erkus (2012) emphasized that today it was not significant to apply to
factor analysis techniques for only construct validity and item analysis should absolutely be
conducted in factor analysis. Therefore, it is suggested that item analysis should absolutely be

included in the future studies dealing with scale development.

In this research, criteria for item deletion/retention were also examined regarding EFA. The
findings indicated that more than half of the papers used eigenvalues and scree plot. Hinkin (1998)

stated that eigenvalues of greater than 1 and a scree test of the percentage of variance explained
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should be used to support the theoretical distinctions in the studies of construct validity and
supported the findings of this research. Besides, the findings from this research indicated that more
than half of the papers took minimum proportion of variance accounted for by factors into account.
Cokluk et al (2014) suggest that reserachers should not make a decision on item deletion by referring
to the results of the common factor variance and such a problem should be observed in other analysis
(factor loading, eigenvalue etc.). According to this, considering the other properties mentioned above
in terms of factor deletion disclosure that the researchers did an accurate preference. On the other
hand, the number of items per factor was generally ignored in terms of criteria for factor
deletion/retention. This finding may result from that the researchers did not need to provide required
information in this subject due to the fact that number of items per factor were sufficient. Similarly,
Erkus (2012) stated that for determining the number of factor, not only to stay connected with the
relative difference of eigenvalues and scree plot but also to analysis by taking into account conceptual
structure such as all possible kinds of factor analytical techniques, the relation of arising
infrastructures with together etc. Therefore, it seems important and required to conduct the analyses
by considering all possible criteria in the stage of factor deletion/retention in a scale development

study.

In addition to those mentioned above in this research, the reliability analysis methods in the
papers included in thematic content analysis was also examined. The findings indicated that all of the
papers used the internal consistency (C. Alpha) and approximately one-third of the papers preferred
split half method. The findings also indicated that few papers were included in test-retest method and
parallel-forms method was not used. As known, internal consistency and split half methods are
reliability methods based on one application but test-retest method and parallel-forms are reliability
methods based on two applications and they require twice application of the same form. As can be
seen, methods based on two applications require more time, labor, expenditure etc. This situation may
cause that researchers frequently preferred reliability methods based on one application. In addition,
usage of internal consistency method in all papers for reliability analysis can be considered as a right
choice. In fact, Tezbasaran (1996) similarly stated that one of the basic assumptions related to the
structures of Likert type scale is that each of items in scale is in a monotonic relationship with
measured property that is, each of items measures same property. Therefore, firstly the internal

consistency (Cronbach a) should be tested in Likert type scales.

Based on the results stated above, the following suggestions may be recommended:

> The findings obtained from thematic content analysis indicated that the studies were
mostly focused on developing attitude scale. Therefore, in the framework of the needs
identified, more studies are needed in subjects such as self-efficacy, anxiety, perception and
so on.

> The findings indicated that the scale development studies were mostly conducted in the
field of mathematics education. Therefore, biology, physics and chemistry education
researchers should be directed to do more scale development studies in their field
themselves.

> The scope of scale development studies should be expanded by including different
samples rather than addressing a specific target group.

» The findings from research indicated that studies included a moderate sample size in
general. Therefore, it should be worked with larger samples to develop more reliable
scales.

> It should be provided the researchers to obtain more detailed information about different
validity and reliability methods.
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> Graduate courses or in-service training should be given to researchers to be able to do CFA
analysis about usage of different statistical programs such as LISREL in addition to SPSS.

» It should be taken into account all criteria for factor deletion/retention and according to
this, the analysis should be conducted by evaluating the findings as a whole.

> Because of the fact that CFA in reviewed studies was in very limited number, detailed
examination of CFA was not carried out. Therefore, it is suggested that more detatiled
examinations related to CFA should be done in the future studies.

> Finally, taking into account the criteria of inclusion and exclusion from the research, some
situations, for instance, the fact that this study was conducted in the field of only science,
science and technology and mathematics education; especially the papers and thesis in
YOK and ULAKBIM databases were excluded from the research due to examining the
journals indexed in specific databases; only scale development studies by excluding scale
adaptation studies were examined, are thought as limitations of this study. Therefore, it is
suggested that these limitations should be taken into account in the future studies and thus
the scope of study should be more expanded.
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