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 The importance of measurement tools in education and psychology is 
indisputable. It is necessary to measure the affective characteristics of 
individuals in a valid and reliable manner. Numerous measurement tools 
have been developed to measure many psychological variables concerning 
humans. The aim of this research is to examine scale development studies in 
a technical sense and to determine the usage frequency of the reviewed 
studies. In line with the determined purpose, 43 motivation scales developed 
to measure motivation in various fields from the Turkey Index of 
Measurement Tools database were examined. In this study, which was 
designed as document analysis, one of the qualitative research designs, the 
data were examined through the forms developed by the researchers. 
According to the results, it was determined that there were serious technical 
errors in the development of measurement tools. It was determined that 
these errors are mainly in the concepts of test tryout and pilot application, 
exploratory factor analysis, and confirmatory factor analysis, which seriously 
affect the psychometric properties of the scales. In addition, when the usage 
frequencies of the scales were examined, more than half of the scales 
remained as just development work. Only 19 of the tools examined for 
motivation were used in other research studies. It is recommended that 
researchers work in accordance with the standard test development steps in 
developing scales. Before starting to develop a scale, it is recommended that 
researchers determine if the scale is really needed with a rigorous literature 
review.  
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INTRODUCTION  

Psychological tests are most commonly used for measuring affective characteristics, which, due 
to their nature, are not directly observed and measured (Anastasi, 1988; Baykul, 2000; Özgüven, 2011). 
Because of their easy implementation, psychological tests are preferred over other data collection 
methods such as observations and interviews. The most important advantage of psychological tests is 
that they can be scored objectively with valid and reliable observation and can be collected from a 
large group at once (Conway, 2006; Cronbach, 1990). One of the most used psychological tests are 
scales, which are a collection of items and are intended to reveal levels of theoretical variables that 
are not directly observable (DeVellis, 2016). Within this scope, scales are used for collecting data from 
a target sample, topic, or content and are able to show the measurement results via mathematical 
equations. 

Researchers develop a scale when they want to measure phenomena that are believed to exist 
but cannot be assessed directly. Most theories suggest that phenomena exist and influence behavior 
but that they are intangible. Sometimes, it may be unfeasible to infer the existence of phenomena 
from behavioral consequences. Therefore, if we are not sure how to interpret samples of behavior, are 
unwilling to assume behavior as isomorphic, or do not have access to behavioral information, it will be 
more accurate to assess the construct by using a carefully constructed and validated scale (DeVellis, 
2016). 

Generally, three motives drive researchers to develop a new scale. One of these is the lack of 
scales to measure the intended construct; another one is that the existing scales may be out of date, 
and the last one is that the existing scales do not have sufficient psychometric properties or have many 
items and are not practical to use. Scale development needs expertise. Nowadays, most researchers 
develop scales whether or not they have the expertise, and unfortunately, not all scales are developed 
carefully and decreasing validation.  According to DeVellis (2016), for most of them, assembly is a more 
appropriate term than development. Researchers often gather items and assume that these constitute 
a proper scale. In this way, researchers may not have an idea whether the items share a common cause 
that enables the construction of a scale or a common consequence that enables the calculation of an 
index (DeVellis, 2016). 

Scale development requires following standard test development procedures and expertise in 
the measured construct. Developing a scale without the knowledge of the construct measured or 
psychometric theory underlying the scale scores is not correct (Erkuş, 2012). According to Crocker and 
Algina (1986), any doubts regarding the measures of the variables will result in wrong interpretations 
of analysis concerning those variables, and all conclusions based on them will be false. As a result, 
measurements will not exhibit the valid values of the related structure, and this will cause 
measurement error. To obtain a reliable and valid measurement from psychological tests, the scores 
obtained from the tests should be as free from errors as possible. Providing fewer error-free results is 
only possible by following standard test development procedures. Developing a test according to test 
development standards will ensure better quality measurement tools. In this regard, the main purpose 
of the standards is to enable developed and evaluated scales for the intended implications and to be 
a guide for interpretations that are made upon the test scores (American Educational Research 
Association, 2014). According to Crocker and Algina (1986) and DeVellis (2016), the standard test 
development stages should be as follows: 

• Determination of the measured structure 
• Determination of the purpose of the scale 
• Determination of the theoretical concept and the operational definitions 
• Creating an item pool/item writing process 
• Determination of how to scale scores (Thurstone, Likert, Gutmann, etc.)  
• Obtaining the opinion of experts for the first item pool  



Psycho-Educational Research Reviews, 11(3), 2022, 774-791    Şengül Avşar & Barış Pekmezci 

 

776 

• Deciding on the remaining items after the expert opinions 
• Implementation of a trial scale on the study group 
• Measuring and evaluating the items (item analysis, validity, reliability analysis, factor analysis 

etc.) 
• Second implementation (confirmatory factor analysis) 
• Finalization of the scale 

Following the steps specified in scale development studies will mean that the psychometric 
properties of the scales to be developed are satisfactory. This will mean an accurate evaluation of the 
individuals according to the scores obtained from the measurement tools. In education and 
psychology, these scores are obtained through the indirect measurement of latent traits. In other 
words, the responses of individuals to these item groups that reunited theoretically and statistically 
are considered as proof of the existence of the measured attribute in individuals. 

There are lots of attribution which are directly or indirectly observed in education and 
psychology.  One of these attribution is motivation. Motivation is one of the most important and most 
studied concepts for both psychology and education by reason of being a crucial topic in understanding 
human behavior. The concept of psychological need has been the most important and core topic of 
humanities for many years. Gagné et al. (2015), in their research, showed that no matter which country 
they come from, people’s common psychological needs are healthy development, engagement, 
motivation, and well-being. As it is seen, motivation is an important psychological need of people. 
Most researchers have tried to propose a theory of motivation. As a consequence of these theories, 
most researchers have claimed that human behavior has three dimensions: choosing an action, 
persistence in that choice, and effort to sustain that action (Dörnyei, 2000). 

In terms of scope and kind of variable, the notion of motivation varies greatly in the psychology 
literature. In general, motivation can be explained as a function of different processes that affect and 
direct one’s behavior in order to reach the determined goal (Baron, 1983). Therefore, everyone, even 
the very little amount, must have motivation. If a person has not motivation, it causes a person not to 
behave or act, which is named as amotivation (Ryan & Deci, 2000). Besides psychologists, educators 
have also accepted the significant influence of motivation on human behaviors (Ryan & Deci, 2000). 
Without motivation, a student is highly unlikely to persist in upcoming challenges. The former U.S. 
Secretary of Education, Bell, stressed the importance of motivation in education with these sentences: 
“There are three things to remember about education. The first one is motivation. The second one is 
motivation. The third one is motivation.” (Raffini, 1993; as cited in Lumsden, 1999). From these 
explanations, it would not be wrong to deduce that motivation is important for success in education. 
In this context, it is expected that measurement tools will be needed to measure motivation. It is 
possible to encounter many motivation scales which are not developed according to standard test 
development procedures in both national and international journals. Using scales that are not 
developed according to these stages can cause misleading conclusions that mislead science. 

When the literature is examined, it was seen that scales were mostly developed in the fields of 
education and psychology. Also, reliability and validity studies of those scales were generally done in 
the development phase. However, it was seen that most scales were not being monitored to see if it's 
outdated or not. In this context, there were various studies conducted in terms of psychometric 
qualities of scales in national and international literature (Acar Güvendir & Özer Özkan, 2015; Barış 
Pekmezci & Ayan, 2020; Çüm & Koç, 2013; Delice & Ergene, 2015; Doğan 2009; Erkuş, 2007; Gül & 
Sözbilir, 2015; Güler & Ayan, 2020; Hinkin, 1995; Slavec & Drnovsek, 2012; Tavşancıl et al., 2014; Tosun 
& Taşkesenligil, 2015; Worthington & Whittaker, 2006). In these studies, it was stated that most of the 
new scales were generated regardless of whether they were needed or not. However, there is no study 
existed about the usage frequency of developed scales which is one of the concerns of this research. 
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In summary, every day, more and more scales are being developed in that way, creating a false 
basis for future research studies. Failure to follow the scale development steps or to sufficiently 
investigate the theory regarding the construct to be measured is effective in the creation of this false 
basis. Therefore, the accumulation of scales, which are non-qualified and non-scientific, increasing 
every day. When the literature is examined, a large number of scales developed concerning to measure 
many psychological constructs can be seen. It is an important issue whether the developed scales are 
used or not by other researchers. A scale developed according to the scale development steps is 
expected to give valid and reliable results in different implementations. 

The aim of this study is to examine the scales for motivation, which is an important concept in 
education and psychology. According to the literature review, no study has been encountered which 
is concerned either with the inspection of motivation scales or the usage frequency of these scales. 
Accordingly, this research is considered important in determining the qualities of motivation scales in 
the literature and their functionality calculated with their frequency of use in the field. 

From this point of view, because of the importance of motivation both in individuals’ educational 
life and in their social life, the aim of the current study is to examine the development phase of 
motivation scales and their frequency of usage by other researchers. In line with this, the study has 
two stages. The first stage involves examining motivation scales and the second stage concerns 
determining their usage frequency with detailed information. In line with the purpose of the research, 
the following research questions were examined: 

1. When scales are technically analyzed: 
1.1. Has the purpose of the scale been determined correctly?  
1.2. Has the scale been developed in accordance with the theoretical structure/foundation? 
1.3. Was the item writing process appropriate? 
1.4. Has a pilot study been made? 
1.5. Has the test tryout been made properly? 
1.6. Has the analysis (validity and reliability studies) been made sufficiently and correctly? 

2. When the frequency of use of the scales is examined:  
2.1. What is the usage frequency of the scales? 
2.2. How many times has the scale been used except by the scale developers themselves? 

METHOD 

RESEARCH DESIGN 

This research is qualitative because the examination of scale development articles related to 
motivation requires the document analysis technique. The document analysis technique involves the 
analysis of written materials containing information about the topics to be researched (Patton, 1990). 
The document analysis aims to find and examine the documents on the subject and to achieve a 
synthesis that will reveal certain situations or opinions (Maxwell, 1996). 

DOCUMENTS 

The motivation scale development studies in the national literature between the years 2011 and 
2021 which were retrieved from the Turkey Index of Measurement Tools (TOAD) website 
(https://toad.halileksi.net/) were examined. TOAD is a database developed by Ekşi and Demirci in 2016 
consisting of data obtained from open access sources. This database includes scales developed in 
Turkey or adapted to Turkish culture. As of the date of the research, 9243 scales are registered in the 
database. Within the scope of the research, by determining the keyword “motivation”, 43 articles 
developed for measuring motivation in various fields were accessed. Only scale development studies 
related to motivation from any discipline were examined. The reviewed studies were given in the 
Appendix B. 
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DATA COLLECTION TOOLS AND PROCEDURE 

In the scope of this research, articles were examined via prepared forms. To examine the scales 
in line with the purpose of the research, the “Technical Scale Evaluation Form (TSEF)” and “Form for 
Usage Frequency of the Scales (UFS)” were developed by the researchers. In the development of the 
TSEF, the steps to be followed during the scale development stages (Crocker & Algina, 1986; Cohen & 
Swerdlik, 2009; DeVellis, 2016) and the measurement tool used in the research by Barış Pekmezci and 
Ayan (2020) were used. 

The TSEF and UFS were presented to two experts in measurement and evaluation and one 
Turkish language expert. According to the opinions and suggestions of the experts, the forms were 
finalized. Motivation scales were examined under five headings in the TSEF, which determined the 
purpose of the scale, theoretical background, item writing (with pilot study), test tryout, and analysis 
(validity and reliability studies). To determine whether the standard test development procedure was 
followed, the scale examination form was created according to these five headings. The TSEF consists 
of 26 items with three categories “yes”, “no”, and “partially”. TSEF was given in Appendix A. 

In the TSEF, the section on the purpose of the scale is where the need for a new scale is put 
forward. The theoretical background of the scale is the section where the theoretical structure to be 
measured, which is an important issue in scale development, is described, and the operational 
definition of this structure is made. The item writing section is the section where information on the 
item development processes is included. In this section, it is determined whether statistical evidence, 
especially regarding expert reviews, has been presented. A pilot study implementation is an important 
step that should take place in the scale development stages. Information on the pilot study application 
is inquired about in the item writing section of the TSEF. Unlike the pilot study application, it is 
determined in the test tryout section whether the scale items were applied to a similar group to the 
one they will be applied to. Finally, the analysis section is the section where information about the 
analysis processes made in scale development is included. In particular, information on the exploratory 
and confirmatory factor analysis processes and reliability estimations of the scale are presented in this 
section. 

The UFS, which is the other form used in the study, consists of the name of the scale, the usage 
frequency of the scale, user information of the scale, and the titles of the articles using that scale. The 
main purpose of the development of this form is to exhibit the usage frequency of the developed 
scales. 

The ethical  commission clearance for the research was obtained at the meeting of the Ethics 
Committee of Recep Tayyip Erdoğan University dated 20.04.2021 and numbered 2021/104. 

DATA ANALYSIS 

A qualitative approach has been adopted in this research. The data were analyzed by descriptive 
analysis. The descriptive analysis includes the processes of interpreting the data obtained in qualitative 
research by summarizing them according to pre-defined themes (Patton, 1990).  

The selected articles in this research were randomly distributed among two researchers. The 
consistency between the coding of the articles was determined according to the form developed by 
the researchers. For this, the researchers interchanged and recoded 10 articles. Inter-coder 
consistency or inter-coder reliability was determined by Equation 1 (Miles & Huberman, 1994). 

𝐶𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑦 =  
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑔𝑟𝑒𝑒𝑚𝑒𝑛𝑡

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑔𝑟𝑒𝑒𝑚𝑒𝑛𝑡+𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑖𝑠𝑎𝑔𝑟𝑒𝑒𝑚𝑒𝑛𝑡
     (Equation 1) 

A value of at least 0.70 from Equation 1 is accepted as an indicator of inter-coder agreement 
(Tavşancıl & Aslan, 2001). In this study, a total of 20 articles selected randomly were examined 
according to the TSEF. The consistency between raters was 0.89 for the TSEF. For the part where 
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consistency between coders was not achieved (11%), a consensus was reached as a result of 
interviews.  

FINDINGS 

FINDINGS RELATED TO TECHNICAL EXAMINATION OF THE SCALES 

As a first step, the articles analyzed according to the principles of scale development steps. In 
other words, the developed scales were evaluated technically. Therefore, the findings obtained 
according to the parts of the TSEF were examined. The findings for the purpose and theoretical 
foundation parts are given in Table 1. 

Table 1. Findings Related to Purpose and Theoretical Foundation 

 Y N P Total 

The reason of why a new scale was needed was explained. 20 10 13 43 

The purpose of the scale was explained. 37 6 0 43 

Target group of scales was described. 31 10 2 43 

The theoretical foundation of the psychological construct that is to be measured was 
explained. 

21 11 11 43 

The measured psychological construct (motivation) was expressed operationally.  11 18 14 43 

The measurement theory in which the measurement tool was developed was 
specified.  

0 43 0 43 

    Y: Yes, N: No, P: Partial 

Table 1 indicates that the reason why a new scale was needed was explained in 20 articles. In 
13 articles, the reason why the scale was needed was partially explained, but in 10 articles, there was 
not any explanation. In general, the purpose of the scale was explained in the articles, and the target 
group to which the scale would be applied was clarified. It was determined that in half of the articles, 
information was given about the theoretical foundation of the psychological construct intended to be 
measured (motivation in this study), and in very few of them (11) an operational definition was made. 

The data obtained in the scale development studies should be collected and analyzed 
appropriately according to the test theory determined by the researchers. However, no information 
was given about the test theory with which the measurement tool was developed in any article 
examined in this study. Table 2 shows the findings for item writing. 

Table 2. Findings Related to Procedure of Item Writing 

 
Y N P Total 

Information was given about the item writing. 38 1 4 43 

The items were examined by experts. 32 3 8 43 

Content validation ratio (CVR) and Content validation index (CVI) values 
were calculated for item validity. 

5 38 0 43 

Understandability of the items was tested in a small group (pilot study).  22 21 0 43 

     Y: Yes, N: No, P: Partial 

When Table 2 is examined, it is seen that in most of the studies, information on item writing was 
given and that experts examined the written items. However, in general, the statistical evaluation of 
expert opinions was not made. In other words, experimental evidence for expert opinions was not 
provided with CVR or CVI coefficients. In some of the articles, to obtain opinions, experts were chosen 
incorrectly. For example, in one of the studies, teachers are considered experts, while in another study, 
details about the experts' detail did not exist. Also, experts were mentioned as educational scientists, 
and in most of the studies, the opinions of measurement and evaluation experts were not obtained.  
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An important step in item writing is testing the understandability of the written items in a small 
group. This application is called a pilot study (Crocker & Algina, 1986). The group chosen for this 
application should be similar to the target group for which the scale is planned to be implemented. In 
this implementation, it should be observed whether the group answering the items did not understand 
or did not hesitate while reading the items (Crocker & Algina, 1986). Group members should be 
discussed the items. However, it was seen that the items were tested in a small group in half of the 
examined articles. Also, in the aforementioned articles, detailed information about this process was 
not given. Findings related to testing tryout implementation are given in Table 3. 

Table 3. Findings Related to Test Tryout Implementation 

 
Y N P Total 

The tryout group was similar to the target group. 7 0 0 7 

The sample size of the tryout group was large enough. 1 6 0 7 

The tryout group data were analyzed properly.  6 0 1 7 

Y: Yes, N: No, P: Partial 

After clarifying the understandability of the items, a test tryout application should be performed. 
For the test tryout application, participants with similar characteristics to the target group should be 
reached. It was concluded from the investigations of the articles that the researchers could not 
seriously distinguish between the test tryout and pilot study implementation. The number of studies 
that made test tryout applications was limited to seven. The researchers generally tested the 
understandability of the items in the test tryout implementation part. Yet this process is known as the 
pilot study. Also, it was determined that in general, the sample size was not sufficient in the studies in 
which it was stated that a test tryout application was performed. However, it should be noted that the 
data were analyzed appropriately in these studies. Findings related to the analysis part are given in 
Table 4. 

Table 4. Findings Related to Analysis Part 

 
Y N P Total 

Evidence for construct validity was collected.  41 0 2 43 

Factors were extracted according to exploratory factor analysis (EFA). 42 1 0 43 
*Principal component analysis (PCA) was used in factor extraction. 31 3 0 34 
*Principal axis factoring (PAF) was used in factor extraction. 3 31 0 34 
**The justification for the use of PCA was explained. 1 30 0 31 
**The justification for the use of PAF was explained. 2 1 0 3 
*Orthogonal rotations were made.  33 4 0 37 
*Oblique rotations were made. 4 33 0 37 

Other validation methods (concurrent validity, discriminant validity, etc.) were used.  5 38 0 43 

A single reliability value was calculated. 31 12 0 43 

More than one reliability estimation method (test-retest, split-half method etc.) was 
used.  

12 31 0 43 

Confirmatory factor analysis (CFA) was performed. 28 15 0 43 
***CFA was performed on a new sample. 11 17 0 28 
***CFA was performed on the same sample. 17 11 0 28 

*Some articles do not have information for the relevant item, **For articles reporting factor extraction methods, 
***Results are only for CFA performed studies, Y: Yes, N: No, P: Partial 
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In scale development studies, there is no doubt that evidence regarding the construct validity of 
the developed scale should be presented. In this context, it was determined that almost all the 
reviewed articles collected evidence regarding construct validity. EFA should be performed to 
determine the clusters of items in scales developed for the first time. In the examined studies, except 
for one study, EFA was performed. The single study without EFA developed a scale directly by CFA. It 
is not possible to verify the dimensionality of the existing structure without discovering it. This situation 
is not considered proper for scale development studies. In the EFA, the aim is to find the items that 
give the most valid results by selecting the best ones among the written items.  

In most of the reviewed articles (34), the factor extraction method was explained, except for 
nine articles. While almost all the researchers (31) extracted the factors with the PCA, it was 
determined that the factors were extracted with the PAF in three articles. In the reviewed articles, data 
analysis was generally performed on a single sample/study group. As can be seen in Table 3, the 
authors performed EFA without a test tryout implementation. Also, whether the researchers gave 
information about why they chose the PCA and PAF methods was also examined. Necessary 
explanations were made in only one of the 31 articles which used PCA and in two of the three articles 
which used PAF. 

After EFA, factors may need to be rotated to interpret the item clusters. It was seen that factor 
rotation was made in 37 of the examined articles, except for one article. However, in five of the 
examined articles, no information was available on whether factor rotation was performed or not. 
Generally, orthogonal rotation (33) was used in rotating the factors. In a limited number of scale 
development studies (4), oblique rotation was used. 

In addition to these results, it is seen that most researchers did not know how to select or 
exclude items from the scale. Mostly, items were excluded from the scale simultaneously. This is the 
most alarming method of scale construction because items that are excluded may have affected each 
other and perhaps just one item among them is responsible for lower factor loadings. When 
researchers exclude more than one item simultaneously, construct validity will be weakened. Among 
the examined studies, an extreme example of item elimination was a study in which 20 items were 
excluded from the scale at the same time. Besides, in one study, an item was excluded from the scale 
because of having the lowest loading on the scale, which was 0.53. This is not sensible and scientific 
way because 0.53 is an adequate factor loading for an item to be involved in a factor. Moreover, the 
problems are not just about item selection, but also related to factor rotations. In one study, it was 
seen that evidence was provided for non-zero factor correlations, but still, varimax rotation (one of 
the orthogonal rotations) was used. In another study, one of the factors consisted of just two items. In 
factor analysis, items are operational definitions of factors and represent a sample of variables that 
measure the same factor. The rule that factors should consist of at least three items is a sufficient and 
necessary condition for identification (Anderson & Rubin, 1956; Hair et al., 2019; Rindskopf, 1984). 
Furthermore, in order not to see Heywood cases (negative error variances) in the structural equation 
model, the three-items-per-factor rule should be followed (Hair et al., 2019). 

Evidence regarding the validity of scores obtained from a newly developed measurement tool 
should be collected by more than one method. In most of the scale development studies examined 
(38), only factor analysis results were evaluated for construct validity. In reliability estimates, generally 
(31) Cronbach alpha coefficient obtained from a single application was interpreted. However, in some 
studies, it was determined that additional reliability evidence was collected by the test-retest method. 

An important step in scale development studies is CFA. CFA application should be made in a new 
group that has the properties aimed to be examined in the scale, except for the group to which the 
EFA is applied, in order to determine the validity of the measurement tool that is developed (Henson 
& Roberts, 2006). It was determined that CFA was made in a considerable number of the examined 
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scales (28). It was seen that 17 of these studies carried out the CFA on the EFA group. In addition, in 
11 studies, CFA was carried out on a new group. 

FINDINGS FOR THE FREQUENCY OF USE OF THE SCALES 

One of the aims of this study is to determine the usage frequency of the motivation scales 
developed in different fields. This purpose of the research is important in determining the functionality 
of the developed scales. Table 5 shows the findings regarding the usage frequency of the scales 
obtained through the UFS. 

Table 5. Findings Related to Usage Frequency of Scales 

Article 
number 

Year Citation to self Citation year to self Number of citations 
done by others 

Citation years done by 
others 

ID-1 2017 - - 1 2019 

ID-2 2019 2 2019 2 2020 

ID-3 2016 - - 2 2018, 2019 

ID-4 2017 - - 2 2019 

ID-5 2017 - - 1 2019 

ID-6 2017 - - 1 2020 

ID-7 2019 - - 1 2020 

ID-8 2018 - - 2 2019, 2020 

ID-9 2018 - - 6 2019, 2020 

ID-10 2018 1 2019 1 2020 

ID-11 2018 1 2019 2 2020 

ID-12 2018 - - 1 2018 

ID-13 2015 - - 2 2019 

ID-14 2014 2 2014, 2017 3 2016, 2018 

ID-15 2014 - - 4 2018, 2020 

ID-16 2013 1 2019 9 2017, 2018, 2019, 2020 

ID-17 2013 1 2020 - - 

ID-18 2012 - - 3 2013, 2018, 2019 

ID-19 2015 1 2015 1 2020 

When Table 5 is examined, it is determined that 19 of the 43 scales were used by other 
researchers. When the usage frequency of these measurement tools was examined, the developers of 
the scales used their own scales in nine different studies. In addition, 19 scales were used in 44 
different studies, apart from the researchers who developed the scales. The years when scale 
developers developed and used the scales are often very close to each other. However, when Table 5 
is evaluated, in general, only 18 of the 43 examined scales were used by other researchers.  

DISCUSSION, CONCLUSION, AND IMPLICATIONS  

In this study, the aim was to examine scales developed for motivation, which is an important 
psychological concept in education and psychology. This examination was carried out both technically 
and by determining the usage frequency of the scales. When the results obtained from the technical 
examination of the scales are evaluated, in general, it was determined that the researchers did not 
have sufficient backgrounds in scale development.  

Scale development starts with determining why a new scale is needed. Various reasons can be 
expressed for this situation. Examples of these situations are that the existing measurement tools are 
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not up-to-date, the psychometric properties are not good enough, or the number of items is high. It 
was seen in the articles reviewed in this study that the reason for the need for a new scale was not 
sufficiently specified. 

Perhaps one of the most important steps in developing scales is to well define the psychological 
structure to be measured and develop items according to the operational definition. An operational 
definition is very important in determining the indicators of behavior. This step is directly related to 
the construct validity. The findings obtained within the scope of this research showed that this 
important step was seriously ignored. 

Scale development can be considered as a scaling of the scores obtained from measurement 
tools. This requires the developers of the scale to know the test theory they work with and the 
limitations of the theory. The test theory with which scales were developed was not mentioned in any 
article in this research. Also, in the literature, some articles concerned with examining scale 
development have reached the same conclusion (Barış Pekmezci & Ayan, 2020; Çüm & Koç, 2013). In 
the examinations made, it was determined that scales were developed in the context of classical test 
theory. 

The item writing phase is the step in which both logical and experimental evidence should be 
provided in scale development studies. The items written are indicators of the psychological structure 
that is intended to be measured. The more these indicators are written by the structure, the higher 
the construct validity of the measurement tool will be so that the measurements made according to 
that measurement tool will serve for the correct evaluation decisions. In general, information was 
given about the item writing, and experts examined the articles. However, it is questionable whether 
the experts consulted were suitable for the constructed scales. 

Some important points about expert reviews should be highlighted. Domain experts, 
measurement and evaluation experts, and language experts should study together in scale 
development processes. In the articles reviewed within the scope of this research, the number of scale 
development studies involving measurement and evaluation experts is quite limited. This finding is 
supported by the studies by Barış Pekmezci and Ayan (2020) and Çüm and Koç (2013). Examination of 
the items by experts is an important step that provides logical evidence about the validity of the items. 
However, it is important to provide experimental evidence with CVR or CVI coefficients. It was 
determined that experimental/statistical evidence was not presented in almost all of the articles 
examined. 

It was determined that the pilot study and test tryout stages were confused in the examinations 
made by researchers. The pilot study is a stage in which the clarity of items is determined through a 
small group. Test tryout includes pre-item analysis and pre-factor analysis studies. This is done before 
the actual application. Preliminary analyses are performed on the data obtained. It was determined 
that this stage was largely ignored in the studies examined. 

In the examinations made, it was determined that there is a perception that providing evidence 
for construct validity is equal to doing factor analysis. Moreover, the factor analysis carried out also 
contains important problems. Almost all of the studies used PCA and the orthogonal rotation 
technique. It was not generally stated why PCA was used for factor extraction. PCA and PAF are 
different factor extraction methods from each other. While it is stated that PCA is not a full factor 
analysis (Field, 2009, p. 638), it is stated that PCA can be used in the preliminary stage of scale 
development processes (Hair et al., 2019). In addition, PCA and PAF results do not differ in 
measurement tools which have construct validity in general (Hair et al. 2019, p. 140). When the factor 
rotation methods were examined, it was determined that there was generally orthogonal rotation. 
Orthogonal rotation and oblique rotation are different solutions offered to different problems. 
Generally, rotating the factors gives researchers results that are easy to interpret. Orthogonal rotation 
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is a rotation technique that does not allow for correlation between factors, while oblique rotation 
allows for correlation between factors (Field, 2009, p. 644). 

The assumption that there is no relationship between factors in social sciences, and the 
orthogonal rotation made accordingly, is not realistic (Howard, 2016; Tabachnick & Fidell, 2014). 
Therefore, more attention should be paid to the constructs obtained as a result of orthogonal rotation. 
In the examinations, only one of the limited researchers who made oblique rotation stated the reason 
for oblique rotation. These findings revealed that the researchers did not sufficiently internalize the 
purpose and basic logic of factor analysis and that they did not know the theoretical infrastructure of 
factor analysis sufficiently. 

Another important finding obtained as a result of the investigations is that the researchers 
accepted that they achieved sufficient results to provide construct validity by obtaining a dominant 
factor. This is an important mistake. Measured structures do not have to have a dominant factor. 
Correlated traits (multidimensional item response theory models) are an example of this (Reise, 2012; 
Toland et al., 2017). 

In addition, factor analysis results obtained for data obtained from a single sample or study 
group are not sufficient for construct validity. With the development of alternative test theories, 
different evidence for construct validity can be presented. Gudergan et al. (2004) analyzed data using 
factor analysis, Rasch analysis, and Mokken analysis in their scale development study. They stated that 
the interpretation of factor analysis results alone would raise a question mark. Also, investigating the 
validity of similar scales with previously developed scales measuring the same structure or conducting 
discriminant validity studies is important in terms of providing evidence for the construct validity of 
scales developed for the first time. 

Reliability estimates are generally made with the Cronbach alpha reliability coefficient. Various 
criticisms are made for this coefficient. In literature, the alpha coefficient has been criticized due to its 
assumptions. The alpha coefficient reflects unbiased reliability when the items are equivalent (means, 
standard deviations, and covariances are equal), tau-equivalent (means and covariances are equal, 
standard deviations are different), or essentially tau-equivalent (means and standard deviations are 
different, covariances are equal), which means all item covariances are equal (DeVellis, 2016; 
McDonald, 1999). Therefore, reliability estimates according to alpha reflect a lower bound of reliability. 
When the item covariances are not equal, a congeneric model, which means that the standard 
deviations and covariances of items are different, is assumed. McDonald’s omega is one of the 
reliability coefficients which are used in congeneric measurements. Because of the aforementioned 
reasons, different reliability estimations (e.g., McDonald’s omega, Guttman’s lambda, composite 
reliability) should be made. 

When a scale development study is designed, one of the most important steps in the process is 
CFA studies. An accurate CFA is made by testing the developed scale on different groups. CFA 
performed on the same sample is not technically correct. Henson and Roberts (2006) stated in their 
research that using the same data set in EFA and CFA is potentially misleading. After item elimination 
from the scale, neither the second explanatory factor analysis nor the CFA should be made on the same 
data set.  The data set after item elimination still has the effect of the eliminated items. For this reason, 
new data should be collected after even just one item is eliminated from the scale (Barış Pekmezci & 
Ayan, 2020). Both EFA and CFA are based on correlation. Performing CFA on the same data may mean 
that EFA results are verified with a high probability. According to Finch (2020), because the sample 
data has already resulted in a specific factor structure via EFA, the CFA model is likely to obtain a good 
fit spuriously. Therefore, the developed scales should be applied in a different group and the evidence 
regarding the construct validity should be presented with CFA. In the examined studies (Barış Pekmezci 
& Ayan, 2020; Güler & Ayan, 2020; Kaya Uyanık et al., 2017), it was determined that EFA and CFA were 
frequently performed on the same group in the scale development studies. 



Psycho-Educational Research Reviews, 11(3), 2022, 774-791    Şengül Avşar & Barış Pekmezci 

 

785 

The technical examinations show that researchers have significant shortcomings in some areas 
in scale development. The availability of ready-made and easy-to-apply statistical software has 
increased the usage of factor analysis mechanically. However, psychological origin and psychometric 
subtleties were not taken into account in the context of the scales examined in this study. 

The other purpose of this research was to determine the frequency of use of the developed 
measurement tools. This purpose is important basically for two reasons. The first is to determine the 
functionality of the developed scales. In other words, is the scale worth improving? Secondly, have 
these developed scales contributed to the field other than for academic publication and related 
academic promotions for their developers?  

In the examinations, more than half of the scales (25) remained only as a scale development 
study. In other words, these scales have never been used. Therefore, it is thought that many scales 
have been developed only for academic promotion. This causes an accumulation of scales in the 
scientific literature, which is one of the concerns of this research. However, it was determined that 18 
scales were used in 43 studies other than by their developers. Based on these values alone, it can be 
said that there are roughly three studies per scale. The question of whether the scales developed here 
are really needed comes to mind. Scales are not disposable or should not be developed for single use. 

The results obtained from this study showed that the researchers had technical deficiencies in 
developing scales. The standard steps in scale development studies should be followed appropriately. 
Care should be taken in steps such as appropriate EFA, factor extraction techniques, and test tryout 
application. Perhaps the most important issue is to determine whether that scale is really needed 
before developing a scale. Disposable scale development efforts will cause a waste of time and effort. 

Apart from the motivation structure determined in this study, there are many psychological 
structures aimed at recognizing and understanding human and human behavior. There are many scales 
developed to measure these structures (see https://toad.halileksi.net/). It is recommended to conduct 
similar research on these structures. In addition, only scale development studies were examined in this 
research. A similar study should be made for scale adaptation studies. 

Note: Scale and test were used interchangeable in this article. 
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Appendix A. 

Technical Scale Evaluation Form 

 Yes No Partially 

Purpose of Scale    

The reason of why a new scale was needed was explained.    
The purpose of the scale was explained.    
Target group of scales was described.    

Theoretical Foundations    

The theoretical foundation of the psychological construct that is to be measured was 
explained. 

   

The measurement theory in which the measurement tool was developed was 
specified. 

   

The measured psychological construct (motivation) was expressed operationally.    

Item writing and Pilot Study    

Information was given about the item writing.    
The items were examined by experts.    
Content validation ratio (CVR) and Content validation index (CVI) values were 
calculated for item validity. 

   

Understandability of the items was tested in a small group (pilot study).    

Tryout implementation    

The tryout group was similar to the target group.    
The sample size of the tryout group was large enough.    
The tryout group data were analyzed properly.    

Validity and Reliability Studies    

Evidence for construct validity was collected.    
Factors were extracted according to exploratory factor analysis (EFA).    
Principal component analysis (PCA) was used in factor extraction.    
Principal axis factoring (PAF) was used in factor extraction.    
The justification for the use of PCA was explained.    
The justification for the use of PAF was explained..    
Orthogonal rotations were made.    
Oblique rotations were made.    
Other validation methods (concurrent validity, discriminant validity, etc.) were used.    
A single reliability value was calculated.    
More than one reliability estimation method (test-retest, split-half method etc.) was 
used. 

   

Confirmatory factor analysis (CFA) was performed.    
CFA was performed on a new sample.    
CFA was performed on the same sample.    
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Review, 18(30). Retrieved from https://dergipark.org.tr/en/pub/ataunidcd/issue/2458/31322  

Kaynak, S., Özhan, M. B., & Kan, A. (2017). Ortaokul öğrencileri için okul motivasyonu ölçeği geliştirme 
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