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ABSTRACT
The aim of this descriptive content analysis study was to analyze recent research articles related to
developing and adapting scale/achievement tests. For this purpose national journals were searched.
Totally 62 articles published in 21 different journals between 2002 and 2013 were analyzed in
terms of participants, subjects, validity and reliability studies, data collection tools, research
methods/designs employed, sample sizes, data analysis methods, variance range, factor loading,
and Cronbach-Alpha values. “Scale/Achievement Test Classification Form” developed by
researchers was used to analyze the data. The results of the study revealed that science and
technology discipline was the most common subject for the developed/adapted scales and
achievement tests. The most common participant groups were undergraduate and secondary level
students and the common sample sizes were around 101-200. In addition, the common research
trend in scales was student attitudes. Exploratory factor analysis was the most preferred analysis
(74 %) for the developed/adapted scales, and confirmatory factor analysis was run for a small
number of studies (4%).

Key words: Achievement test, descriptive content analysis, scale adaptation, scale development,
science education.

TURKIYE’DE FEN EGITIMINDE KULLANILAN OLCME ARACLARI:
BETIMSEL iCERIK ANALIZi

0oz

Bu caligmayla fen egitimi alaninda gelistirilen ve Tiirk kiiltiiriine uyarlanan 6lgeklerde ve basart
testlerinde yazarlarin yogunlastigi alanlari, arastirmalarda tercih edilen konulari, arastirma
metodunu, 6reklemi ve verilerin analizinde tercih edilen veri analiz yontemini, sonug da ise
gelistirilen/uyarlama yapilan araci belirlemek amaglanmistir. Bu amagla 2002-2013 yillar1 arasinda
21 farkli ulusal dergide yayimlanmus fen egitimi alaninda gelistirilen/uyarlanan dl¢eklerden/basart
testlerinden olusan toplam 62 makalenin dokiiman incelemesi yapilmstir. Gelistirilen/uyarlanan
Olceklerde ve basart testlerinde daha ¢ok fen ve teknoloji alaninda yapilan ¢aligmalarn agirlik
kazandigi, 6rneklem grubu olarak lisans ve ortaggretim dgrencileriyle ve 6rneklem biiyiikliigii
olarak ise 101-200 araligindaki 6rneklem biiyiikliikleriyle ¢caligmalarin yapildigt anlagilmaktadir.
Ayrica daha ¢ok Ogrencilerin tutumlarint belirlemeye yonelik 6lgeklerin - gelistirildigi
goriilmektedir. Gelistirilen/adaptasyon ¢aligmasi yapilan 6lgeklerin biiyiikk bir gogunlugunda
acimlayici faktor analizinin (%74) tercih edildigi, cok az calismada ise dogrulayici faktor analizinin
(%4) uygulandig: goriilmektedir.

Anahtar Kelimeler: Basan testi, betimsel i¢erik analizi, fen egitimi, 6lgek uyarlama, Glgek
gelistirme.
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The instruments used in science education in Turkey: a descriptive content analysis.

1. INTRODUCTION

The validity of the application of the theoretical hypotheses put forward in studies in the
education should be supported with experimental researches. So as to attain scientificity
and objectivity in the results, appropriate statistical tests and scales are needed. According
to Turgut and Baykul (2012), the concept of scale is used for the mathematical properties
of the number and symbols of showing the measurement results.

As well as the theoretical infrastructure of any study conducted in the education being
appropriate, the statistical tests and scales to be used in the application of the study should
be appropriate in order that expected results can be attained for the research. Scales are very
commonly-used data collection tools in education researches. When literature studies are
examined, it can be clearly seen that numerous scales have been developed recently in
educational studies both at nationally and internationally so as to identify the attitudes,
perceptions, motivations, anxiety and achievements of the students (e.g. Aricak & Ilgaz,
2007; Bowen, 1999; Eddy, 2000; Kocak & Onen, 2012; Wells, 2003).

A valid measurement is the cornerstone of a scientific research (DeVellis, 2003) and has a
key role in the evaluation of latent variables (Crook, Shook, Madden, & Morris, 2010;
Reynolds, 2010). Besides, reliable and valid measurements enable the development of
research. According to Reynolds (2010), the ability and skill of measuring the variables
correctly has an important role in the advancement of science. Research articles that follow
the methodological process carefully are referred to more often and an important factor in
the advancement of science.

Developing a measurement tool that can enable the researchers to obtain valid and reliable
results in education is time-consuming, tiring and requires thinking in detail. There has to
be a consistent link between the scale to be developed and the feature to be measured.
Therefore, it can be possible through items constituting the scale having high-level
psychometric features. This process is done through experimental or theoretical processes.
In the experimental process, a draft scale form is created in accordance with literature
review and expert opinions and then a pilot implication is carried out on a sample group
that bear similarities with the target group. In this manner, the psychometric features of
scale items are defined and the final form is obtained from the ideal items. The most
important features of this process are; that it has the characteristics of a quantitative study,
a factor analysis is generally used in the process which requires having a big sample size.
In the theoretical process, on the other hand, a qualitative study is done via getting expert
opinions in case of not having a big sample size. The consistency between expert opinions
is tested with a qualitative study. This current study focus on the experimental process and
procedures followed on the experimental process are summarized as follows (Churchill,
1979; Slavec & Drnovsek, 2012): i) Content domain specification, ii) item pool generation,
iii) content validity evaluation, iv) scale development and evaluation, v) translation and
back-translation, vi) pilot study, vii) sampling and data collection, viii) dimensionality
assessment, ix) reliability assessment and x) construct validity.

The scale development studies should start with the summarization of the sphere of
influence of the scale developed. According to DeVellis (2003), the researcher must,
initially, explain to what end the scaling is done. According to, Netemeyer, Bearden &
Sharma (2003), defining the limits of the measurement area is important. Yet, while setting
these limits, the area to be measured should not be narrowed and its important aspects
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should not be ignored. For this, a detailed literature review is essential. In the second step,
the researchers form a pool of items regarding the scale to be developed. According to
Nunnally and Bernstein (1994), they endeavor to find out whether every item is fully
consistent contents with the expert opinions (cited in Slavec & Drnovsek, 2012). These
initial three steps put forward the theoretical importance of the scale to be developed.

The second phase consists of four steps. In this phase, whether the data collected in relation
with the scale to be developed is appropriate and its representation force is identified. Since
the fourth and the fifth steps of this phase depend on the type of the research, they are
optional. The fifth step that involves translation and back translation is one that has to be
carried out in places where different languages are spoken. According to Dillman, Smyth
and Christian, (2009), with the pilot study that constitutes the sixth step, potential problems
regarding the scale are determined by the researchers beforehand (cited in Slavec &
Drnovsek, 2012). It is important to know that with the scale developed within the seventh
step, data is collected from the sample group.

The last three steps are those in which the dimensionality, reliability and validity of the
scale is evaluated. Netemeyer, Bearden & Sharma, (2003) states that the dimensionality of
the scale is in relation with the homogeneity of the scale items. The reliability of the scale,
on the other hand, is the replicability of the measurement tool (Carmines & Zeller, 1979).
Structural validity is the degree at which the scale can measure what is to be measured
(Haynes, Richard & Kubany, 1995; Hinkin, 1998).

In this study, we are aiming at researching the important steps in scale developing, pointing
at certain problems confronted in scale development studies and giving suggestions about
what should be paid attention to while conducting scale development and adaptation
studies. It is expected to guidance to future researches in the area with this study. It aims to
identify priority areas providing a rich resource for researchers, decision-makers and
practitioner. The researchers who concerned studies developing and adapting
scale/achievement tests in science education provided the opportunity to use their time
effectively is desirable. Teachers who want to follow developments in science education
research aim to inform.

1.1.The Purpose of the Study

The purpose of this study is to identify what subject matters science educators focus on,
what path they follow while developing and adapting scale/achievement tests, what
sample groups they perform their applications with and which analysis methods they
prefer while carrying out data analyses in scales and achievement tests developed and
adapted to Turkish culture by Turkish science educators. Thus, the trends of the scales
and achievement tests developed/adapted in the science education through validity and
reliability studies were examined. Illustrating the current situation, these studies were
compiled under one roof and were evaluated.

1.2.Research Questions

e How is the distribution of the scales/achievement tests developed/adapted in
science education between 2002-2013?

o How is the distribution of the scales developed/adapted in science education
between 2002-2013 according to main discipline?
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e How is the distribution of the scales developed/adapted in science education
between 2002-2013 according to subject matters?

e What methods were followed in the development/adaptation of
scales/achievement tests whose descriptive content analyses were done?

e What are the sample and sample sizes of scales/achievement tests
developed/adapted between 2002-2013?

e What are the data analyses methods used for the scales/achievement tests
developed/adapted between 2002-2013?

e What are the variance range, factor loading and Cronbach-Alpha value of the
scales and achievement tests whose descriptive content analyses were
performed?

2. METHODOLOGY

62 articles examined by using the descriptive content analyses method. Descriptive
content analyses are systematic studies that examined of the studies done on a certain
subject and trends and the results of study will be evaluated in a descriptive manner (Calik
vd., 2008; Sozbilir, Kutu & Yasar, 2012). Also the general trends in the field are
determined which qualitative and quantitative studies that they made independently are
regulated by examining (Selguk, Palanci, Kandemir & Diindar, 2014).

2.1.Data Resource

For this study, a total of 62 articles published in 21 different journals consisting of
scales/achievement tests developed/adapted in science education were put through
descriptive content analysis. All articles are published in the 32 journals were examined
one by one to determine the studies to be included in the descriptive content analysis. It
was defined as criteria title or purpose of the article which scales/achievement tests
developed/adapted in science education. So it was determined that published of the
studies to be included in the research between the years 2002-2013.

The title of each journal and the number of articles are given in Appendix 1.
“Scale/Achievement Test Classification Form” developed by the researchers was used.
This form was created by benefiting “Paper Classification Form-CPF” developed by
Sozbilir, Kutu & Yasar, (2012). This form consists of nine parts. The part A includes the
descriptive information of the paper. The part B comprises classification of the paper
according to the main discipline that paper belonged such as physics, biology, chemistry,
science and technology etc. The part C deals with the subject matters studied. The part D
comprises simply information about research methods. In the part E, what kind of a
method was followed in the development and adaptation of the scale/achievement tests?
In the part F, each paper was categorized according to their data collection instrument.
The part G includes the sample and sample size. The part H comprises the data analysis
methods and techniques benefited in the studies. Lastly, the part | include variance range,
factor loading, Cronbach-Alpha values.
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2.2.Data Analysis

So as the maintain the reliability of the investigation, numerous pilot practices were
performed during the development of “Scale/Achievement Test Classification Form”
developed by the researchers. The form was finalized according to the results obtained
from the analyses of the first 15 articles that were put through descriptive content
analysis. In order to achieve a reliable of the papers, the authors initially worked together.
The disagreements were discussed and resolved, and then the rest of the papers were
classified by the first author. The data were collected via filling the “Online
Scale/Achievement Test Classification Form” prepared using “Google Drive” for every
paper. This program enabled the data to be presented to Microsoft Excel regularly.
Consequently, the results were transformed into graphic, frequency and percentage tables
and presented in a descriptive form.

3. FINDINGS

When the articles whose descriptive content analyses were performed are examined in
terms of authors numbers, the average author number of the 39 articles with scale

development X = 2.38, the average author numbers of 11 articles with adaptation studies

X = 2.09 and the average author number of 12 articles with achievement test
development studies X = 2.0 and the average author number of all articles (a total of 62)
X =2.25.

The studies subject to descriptive content analysis were classified. According to this, 63%
of the studies whose descriptive content analysis was made were scale/inventory
development studies while 18% were adaptation of the scale to Turkish culture and 19%
were achievement test development.

So as to show the distribution of the scales and achievement tests developed or adapted
in science education in the journals they were published by the years, Table 1 was created.
When Table 1 is examined, it can be seen that science educators have performed the
scales and achievements tests developed or adapted studies in science education since
2002.

Table 1.
The distribution of articles by years (2002-2013; N=62).
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When examined, Table 1 reveal that scale development studies were more numerous in
2009 and more achievement test development studies were carried out in 2011 when
compared with other years.

Table 2 was created as a result of the classification of main discipline that articles
examined in accordance with the “Scale/Achievement Test Classification Form”.

Table 2.
Classification of articles according to their main discipline
s
> &3 2
Z 2 8% 8 §8 o
m (@) N+ o won 2 [
Scale/Inventory Development 6 6 13 6 7 1 39
Scale Turkish Culture Adaptation 2 5 3 1 - 1
Achievement Test Development 2 4 6 - 12
Total 10 15 16 13 7 1 62

Table 2 shows that a significant proportion of papers (%26) are published in science and
technology education. Paper focused on chemistry education make up %24 of the total,
followed by physics education (%21), biology education (%16) and environmental
education (%11). Papers belonging to more than one discipline are classified as mixed.

In the scales and achievement tests developed/adapted within science education, which
subject matters are preferred/put more emphasis on is among the research questions in

this study.

Table 3.
Frequently investigated subject matters
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8 BB S I ==«
. cd& 2 5 5 o8
S s S © B E o EE
E 28 3 BE 2 5 £ g8
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<& =3 0w I <<a O F
Scale/Inventory 3 1 1 17 1 2 2 3 1 -- 8 39
Development
Scale Turkish Culture 3 1 - 3 2 - - - 1 - 1 11
Adaptation
Achievement Test - e e e e e - 12 - 12
Development
Total 6 2 1 20 3 2 2 3 2 12 9 62
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When Table 3 is examined, of the subject the descriptive content analyses of which were
performed, 32% were attitude, 19% were achievement tests, 10% were self-efficacy, 5%
were motivation and environmental attitude, 3% were anxiety, learning environment,
scientific process skills and constructive approach and 2% were perception studies.
Furthermore, 15% of the total papers classified as other were in confidence in learning
by oneself, measurement and evaluation adequacies, association with daily life, teacher
qualities, learning difficulties in project based learning, inquiry learning skills,
contentment, environmental awareness and sensitivity and classroom environment
studies.

One of the research questions within this study is what kind of a method is followed while
developing/adapting the scales/achievement tests. To answer this question, Figures 1 and
2 were formed. In Figure 1, at what extend the noteworthy processes were complied with
during the development process of 51 studies developed and put through descriptive
content analysis in science education.
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Figure 1. The process for the scales and achievement tests development studies

When Figure 1 is examined, it can be seen that while forming the scale items of almost
all (98%) of the 51 scales and achievement tests, an item pool was created. While forming
the scale items of these 51 studies, expert opinions were consulted to for 90%, a table of
specifications was made for 14%, an item analysis was made for 55%, first pilot
application was done for 61% and second pilot application was done for 8%. On the other
hand, it is revealed that a literature review was performed for 88% of the studies, a survey
was carried out on an appropriate sample group for 25% of the studies and for 14%, and
an interview was made. Moreover, it is understood that in 10% of the studies with
surveys, open-end questions were asked and in 18%, students were asked to write a
composition. Of the studies with interview, 6% included informal interview, 4% included
semi-structured interview and 2% included unstructured interview. In 51 studies
developed and put through descriptive content analysis, in 57% subject area experts, in

370



The instruments used in science education in Turkey: a descriptive content analysis.

31% educational scientists, in 22% Turkish/Turkish Language and Literature experts, in
12% PhD students, in 31% teachers and in 18% other experts were consulted.

In figure 2, to what extend the processes to be noticed in the adaptation steps of 11 studies
that were adapted to Turkish culture were complied with.
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Figure 2. The process for the adapted scales

When examined, Figure 2 makes visible that for all of the 11 adapted scales, the
translation of the scale to Turkish and consultation to experts for English-Turkish
compatibility phases were followed. In 36% of the adapted scales, expert opinions were
utilized for Turkish compatibility and in 45%, back translation of the English equivalents
of Turkish items and in 18%, back translation of the Turkish equivalents of English items
was performed. In 36%, of the scales adapted to the stage at which language equivalence
was tested via applying to the certain sample group at intervals and in 55%, item analysis
was performed while in 45%, a first pilot application was carried out. On the other hand,
at the stage of consulting to experts for English-Turkish compatibility, for 73% of the
adapted scales, subject area experts, for 45% educational scientists, for 64%,
English/English Language experts and for 36% experts classified as “others” are
consulted.

The following Table 4 shows the frequently studied samples. Of the total sample groups
in studies subject to descriptive content analyses, 38% were undergraduate students, 33%
were secondary students (9-12), 20% were primary students (6-8), 6% were teachers,
1.5% were primary school students (1-5) and post graduate students. Pre-school students,
families and administrators were not preferred for sample groups. Moreover, since two
different sample groups were used in two studies, the total number of articles with
descriptive content analyses was given as 64 in Table 4.
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Table 4.
Frequently studied samples
(N
A <)
b © o ¥ )
1 1 > E
Aa) © > 9 S
< IS
> 2 8 5 B =B
E E 8§ €& 2 ¢ E
E & & 5 & & R
Scale/Inventory Development 1 9 12 13 --- 4 39
Scale Turkish Culture Adaptation 2 3 6 11
Achievement Test Development 2 6 5 1 -- 14
Total 1 13 21 24 1 4 64

Table 5 was formed in relation with sample sizes. When Table 5 is examined, it can be
seen that student groups of 101-200 are most frequently preferred as sample size for scale
and achievement test development studies. Besides, it is visible that the minimum and
the maximum sample groups are in achievement test development studies. It can be
understood that the average sample group in adaptation to Turkish studies is averagely
larger in comparison with scale and achievement test development studies.

Table 5.
Frequently studied sample sizes

£ E o 8
S =1 o o o o o o
— — — — — =
s S 3 T8 R 8 8 888 ¢
82 969 363  Scale/lnventory 1 10 7 6 8 7 - 39
Development
255 659 398  Scale Turkish - - 3 3 2 3 - 1
Culture Adaptation
78 1898 312 AchievementTest - 7 2 1 1 - 1 12
Development
360 Total 1 17 12 10 11 10 1 62

When Table 5 is examined, the proportions of sample size in scales and achievement tests
developed and adapted are; 101-200 in 27%, 201-300 in 19%, 401-500 in 18%, 301-400
and 501-1000 in 16% and 1-100 - and over 1000 in 2%.

To identify whether a factor analysis study for the structural validity of developed and
adapted scales has been performed and, if so, what type of factor analysis was performed,
Table 6 were created. When Table 6 is examined, it can be seen that of the total of 50
scales developed and adapted (12 studies subject to achievement test analysis not
included), 74 % were put through only exploratory factor analysis; 4% were subject to
only confirmatory factor analysis is and 14% were both exploratory and confirmatory
factor analysis. No factors analyses were performed for 8% of the studies.
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Table 6.
Frequently factor analysis
P
O + e
S E 5 O
£E8 FoE
2T =235 3
[ _— =
38 &3 R
Exploratory Factor Analysis 29 8 37
Confirmatory Factor Analysis 1 1 2
Exploratory + Confirmatory Factor Analysis 6 1 7
No Factor Analysis 3 1 4
Total 39 11 50

On the other hand, in the scales developed and adapted, how many options of scale items
were included was also specified. An examination of Table 7 reveals that in 80% of the
developed and adapted scales there are five points; in 8%, there are four points; in 4%,
there are three points and in 2%, there are 7 Likert type scales. Besides, in 6% of the
developed and adapted scales, what kinds of scales were used is not specified.

Table 7.
Scale types
e
2
(Y
2 2 2 2] ‘S
[ c c [y [<3] —
'3 3 B 'S & =
o o o o c )
™ < Te) ~ D ~
Scale/Inventory Development 2 3 31 3 39
Scale Turkish Culture Adaptation 1 9 1 11
Total 2 4 40 1 3 50

In the scales and achievement tests developed/adapted in science education, total item
counts were specified (See Table 8).

Table 8.
Total items

Total Mean
Scale/Inventory Development 29.4
Scale Turkish Culture Adaptation 29.7
Achievement Test Development 20.1

When we examine Table 8, the average item number in the scales developed X = 29.4,
the ones adapted to Turkish culture X =29.7 and in achievement test studies X =20.1.

In Table 9, how many dimensions the scales developed in science education and adapted
to Turkish culture had the percentage of the total variance each sub dimension defined,
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the total variance, factor loadings for each sub dimension and scale general and
Cronbach-Alpha values were included. An examination of Table 9 reveals that 4% of 50
studies developed and adapted are single or multi-dimensional is not specified. 68% of
the studies subject to descriptive content analysis were multi-dimensional while 28% of
them were single dimensional.

It is seen that in single dimensional scales, minimum 30% and maximum 51% of the total
variance are given. As for multi-dimensional scales, minimum 35% and maximum 78%
of the total variance were defined (see Table 9). When the factor loading of the scales
developed and adapted to Turkish culture in science education are examined, it can be
seen that it is between .28-.95. In 2% of the total of 50 studies excluded from achievement
test development studies subject to content analysis, factor loadings are between .20-.29
minimum; in 28% it is between .30-.39, in 36%, it is between .40-.49 and in 4%, it is
between .60-.69. In 14% of the studies, the factor loading was not specified.

It is visible that the Cronbach-Alpha values of the sub dimensions of the scales (except
12 achievement test studies) are between .55-.97 and in the scale's general, it is .74-.98
(See Table 9). The Cronbach-Alpha levels of 6% of the studies subject to descriptive
content analysis are not given. The Cronbach-Alpha values in general of the scales are;
.70-.79 for 8%. .80-.89 for 46% and .90-.99 for 40%.
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4. CONCLUSION AND DISCUSSION

This descriptive content analysis study examines the tendencies of the scales and
achievement tests developed/adapted in science education through a validity and
reliability study. To illustrate the current situation, compile and gather these studies under
a single roof, a total of 62 articles that consist of scales/achievement tests
developed/adapted in science education, published in 21 different journals between 2002-
2013, and were examined.

It is understood that in our country, a tendency towards scale development/adaptation
studies as of the year 2002; scale development studies increased in number in 2009 and
achievement test development endeavors increased in 2011.

It can be seen that in scales and achievement tests developed/adapted, studies in science
and technology were weighted and that undergraduate and secondary education students
were mostly preferred as sample groups. This situation is in compliance with the finding
by Goktas et al. (2012), who investigates the tendencies in educational studies in Turkey
that in educational investigations in Turkey, undergraduate students and teachers are
preferred for sample groups.

As the sample size in scales and achievement tests developed/adapted, 101-200 were
preferred most. In today's world, in which not the upper limits but the lower limits of
observation numbers are questions of debate, a lot of studies have been performed on this
topic. According to Pedhazur (1997), the ratio of item and observation numbers should
be 1/15 or 1/30 (cited in Osborne & Costello, 2004). That is, Pedhazur suggests a ratio of
15 or 30 observations per one item. According to Gorsuch (1983), on the other hand,
defines the minimum ratio as 1/5 adding, though, that this is a bottom limit and anything
below this ratio must not be used and the higher one goes beyond this level, the better it
is (cited in Osborne & Costello, 2004). Nunnally and Bernstein (1994) assert this ratio
would best be 1/10. Costello and Osborne (2003) examined 1076 published articles in a
study they conducted and observed that in 40.5% of the articles, the item-observation
ratio in the factor analyses were below 1/5 (cited in Osborne & Costello, 2004).
According to Guadagnoli and Velicer (1988), who take the absolute observation number
as the standard, the adequate absolute observation number must be between 100-200.
Aleamoni (1976) asserts that for factor analysis, the sample size is 400 (cited in
Guadagnoli & Velicer, 1988). According to Comfrey and Lee (1992), the absolute
observation size: 50-(too weak), 100-(weak), 200-(neutral), 300-(good), 500-(very good)
and 1000 and above is ideal (cited in Osborne & Costello, 2004). In the study carried out
with the Monte Carlo Simulation by Osborne and Costello (2004) who accept the item
number / observation number ratio, absolute observation number and expected factor /
observation number ratio. According to Osborne and Costello (2004), for the item
number / observation number, 1/10, for absolute observation number, 1000 and for item
per factor, 11 are the ideal values.

When the fact that the average item number in scales developed X = 29.4, in those

adapted to Turkish culture X = 29.7 and in achievement test studies X = 20.1 is taken
into consideration, the fact that in studies subject to descriptive content analyses, the 27%
study in which as sample size of 101-200 was preferred and the 19% study in which a
sample size of 201-300 was preferred creates doubts should be remembered.
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On the other hand, it is observed that in studies subject to descriptive content analysis,
scales aiming at determining the attitudes of the students are mainly developed (32%). In
most of the scales developed/adapted (68%), the explanatory factor analysis was
preferred and in a few studies (4%), the confirmatory factor analysis was used. It is visible
that in single-dimensioned scales minimum 30% and maximum 51% of the total variance
was identified while in multi-dimensional scales, minimum 35% and maximum 78% of
the total variance was identified. When the factorial loadings of the scales developed and
adapted to Turkish culture in science education are examined, it can be seen that these
values are between .28-.95. On the other hand, the Cronbach-Alpha values of the sub
dimensions of the scales subject to descriptive content analysis are observed to be .55-
.97 while it is .74-.98 in scale general. This situation parallels with Price and Mueller's
(1986) remarks that the minimum limit of the Cronbach-Alpha value should be at least
70.

It is desirable to recover from again and scatter educational researches. Teachers and
researchers who have the problem and access to researches should be informed with such
studies to enable them to follow educational studies. The reliability and validity a
measurement tool is the cornerstone of scientific researches. Such studies are needed that
it is summarized what steps are to be followed in the validity and reliability studies.

This study is limited to 62 articles published in 21 journals. It is recommended to be given
in the results to be obtained with the diversity of resources (dissertation, proceedings
etc.).
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GENIS OZET

1.Calismanin Amaci

Bu calismayla fen egitimi alaninda gelistirilen ve Tiirk kiiltiirline uyarlanan dl¢eklerde ve
basar1 testlerinde yazarlarin hangi alanlara yogunlastiklarini, arastirmalarinda hangi
konular1 tercih ettiklerini, Olgek/bagart testi gelistirme ve uyarlama calismalarini
yaparken nasil bir yol izlediklerini, uygulamalari1 hangi &rneklem grubuyla
gerceklestirdiklerini ve verilerin analizinde hangi veri analiz ydntemlerini tercih
ettiklerini, sonug¢ da ise ne tiir bir ara¢ gelistirdiklerini/uyarlama ¢alismasi yaptiklarini
belirlemek amaglanmistir. Boylece iilkemizde fen egitimi alaninda gecerlik ve giivenirlik
caligmas1 yapilarak gelistirilen/uyarlanan olgeklerin ve basari testlerinin egilimleri
incelenmistir. Mevcut durumun resmi ¢izilerek, bu calismalar derlenmis, bir ¢ati altinda
toplanip degerlendirilmis ve asagidaki arastirma sorularina cevap aranmistir.

Arastirma Sorulart

e 2002-2013 yillarn arasmda fen egitimi alaninda gelistirilen/uyarlanan
Olceklerin/basari testlerinin yillara gére dagilimi nasildir?

e 2002-2013 yillar1 arasinda gelistirilen/uyarlanan dlgeklerin/basari testlerinin
konularma gore dagilimi nasildir?

e 2002-2013 wyillar1 arasmda fen egitimi alaninda gelistirilen/uyarlanan
Olceklerin/basari testlerinin alanlarina gére dagilimi nasildir?

e Betimsel igerik analizi yapilan 6lgeklerin/basart testlerinin gelistirilmesinde ve
uyarlanmasinda nasil bir yol takip edilmistir?

e 2002-2013 yillar1 arasinda gelistirilen/uyarlanan olgeklerin/bagar1 testlerinin
orneklem ve drneklem biiyiikligii nedir?

e 2002-2013 yillar1 arasinda gelistirilen/uyarlanan 6lgeklerde/basar: testlerinde
kullanilan veri analiz yontemleri nelerdir?

e Betimsel igerik analizi yapilan dlgeklerin ve basari testlerinin analiz sonrasi
varyans araliklari, faktor yiik degerleri ve Cronbach-Alpha degerleri nasildir?

2.Yontem

Betimsel icerik analiz yontemiyle incelemesi yapilan 62 makalenin diizenli ve detayli
incelemesi yapilmistir. Betimsel icerik analizi belirli bir konu iizerinde yapilan
calismalarin ele alinip egilimlerinin ve g¢alisma sonuclarinin betimsel bir sekilde
degerlendirildigi sistematik ¢alismalardir (Calik vd., 2008; Sozbilir, Kutu & Yasar,
2012). Ayrica bu tiir caligmalar ile birbirinden bagimsiz olarak yapilan nitel ve nicel
calismalar incelenip diizenlenmekte ve alandaki genel egilimler belirlenmeye
calisilmaktadir (Selguk, Palanci, Kandemir, & Diindar, 2014).

2.1.veri kaynag

Bu ¢alisma i¢in 21 farkli dergide yayilanmis fen egitimi alaninda gelistirilen/uyarlanan
Olgeklerden/basar1 testlerinden olusan toplam 62 makalenin dokiiman incelemesi
yapilmistir. Her bir derginin adi ve dergideki gelistirilen/uyarlanan olg¢eklerle/bagari
testleriyle ilgili incelemesi yapilan makale sayilar1 Ek-1’de verilmistir.
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2.2.veri toplama araci

Veri toplama araci olarak arastrmacilar tarafindan gelistirilen “Olgek/Basar1 Testi
Siniflandirma Formu” kullanilmistir. Bu form &lgegin/basari testinin kimligi hakkinda
tamimlayict bilgi, 6lgegin alani, konusu, Ol¢egin/bagart testinin gelistirilmesinde ve
uyarlanmasinda kullanilan yontem ve nasil bir yol takip edildigi, veri toplama araglari,
orneklem ve orneklem biyiikliigli, veri analiz yontemi ve sonu¢ da ise nasil bir
Olgek/basari testi elde edildigini gosterir bilgi olmak {izere toplam dokuz alt boyuttan
olugmaktadir.

2.3.veri analizi

Arastrmanin  giivenirligini saglamak amaciyla arastirmacilar tarafindan gelistirilen
“Olgek/Basar1 Testi Simflandirma Formunun” gelistirilme siirecinde birgok defa pilot
uygulamasi yapilmistir. Formun son haline igerik analizi yapilan ilk 15 makalenin
analizinden elde edilen sonucglara gore karar verilmistir. Veriler “Google Drive”
yardimiyla hazirlanan cevrimigi Olgek/basari testi siniflandirma formunun, her bir
calisma i¢in doldurulmasiyla gerceklestirilmistir. Bu program verilerin Microsoft Excel
ortamma diizenli olarak sunulmasmi saglamistir. Boylece sonuglar grafik, frekans ve
yiizde tablolarina doniistiiriilerek, betimsel bigimde sunulmustur.

3.Sonu¢ ve Tartisma

Bu igerik analizi ¢alismasiyla {ilkemizde fen egitimi alaninda gecerlik ve giivenirlik
calismas1 yapilarak gelistirilen/uyarlanan oOlceklerin ve basar1 testlerinin egilimleri
incelenmistir. Mevcut durumun resmini ¢izebilmek, bu caligmalar1 derleyip, bir ¢ati
altinda toplayip degerlendirebilmek i¢in ise 2002-2013 yillart arasinda 21 farkli dergide
yayinlanmis (bkz. Ek-1) fen egitimi alaninda gelistirilen/uyarlanan 6lgeklerden/basari
testlerinden olusan toplam 62 makalenin dokiiman incelemesi yapilmustir.

Ulkemizde fen egitimi alaninda 6lgek gelistirme/adaptasyon ¢alismalarma 2002 yilindan
itibaren bir ilginin oldugu, o6lgek gelistirme ¢alismalarmin 2009 yilinda, basari testi
gelistirme calismalarinin ise 2011 yilinda diger yillara gore daha fazla sayida oldugu
anlasilmaktadir.

Gelistirilen/adaptasyon ¢alismasi yapilan dl¢eklerde ve basari testlerinde daha ¢ok fen ve
teknoloji alaninda yapilan ¢alismalarin agirlik kazandigi, érneklem grubu olarak lisans
ve ortaggretim Ogrencileriyle yapilan c¢aligmalarin daha c¢ok tercih edildigi
anlasilmaktadir. Bu durum Tiirkiye’deki egitim arastirmalarindaki egilimleri inceleyen
Goktas vd., (2012)’1n calismasinda Tiirkiye’deki egitim arastirmalarinda 6rneklem grubu
olarak lisans 6grencileri ve 6gretmenlerin tercih edildigi bulgusuyla uyum igerisindedir.

Gelistirilen/adaptasyon c¢alismasi yapilan oOlceklerde ve basari testlerinde Srneklem
biiylikligii olarak ise 101-200 araligindaki o6rneklem biyiikliikleriyle yapilan
calismalarin daha ¢ok tercih edildigi anlagilmaktadir. G6zlem sayilarinin iist sinirmdan
daha ¢ok alt sinirlarinin tartisma konusu oldugu giiniimiizde bu konuda bir¢ok calisma
yapilmistir. Pedhazur (1997)’e gére madde ve gozlem sayilarinmn orani 1:15 veya 1:30
seklinde olmalidir (akt. Osborne & Costello, 2004). Yani madde basma 15 ya da 30
gozlem seklinde bir oran dnermistir. Gorsuch ise minimum orani 1:5 olarak ifade etmekte
ancak bunun bir alt smir oldugunu, bu oranin asagisinin kesinlikle kullanilmamasi
gerektigini ve bu oranin ne kadar tizerine ¢ikilirsa o kadar iyi olacagmni ifade etmektedir
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(Gorsuch, 1983 p.332, akt. Oshorne & Costello, 2004). Nunnally ve Bernstein (1994) ise
bu oranmn 1:10 olacagini séylemektedir. Costello ve Osborne ise yaptiklari ¢alismada
1076 yayinlanmig makaleyi incelemisler ve makalelerin %40.5’inde faktor
analizlerindeki madde gozlem oranmin 1:5’in altinda oldugunu gézlemlemislerdir (akt.
Osborne & Costello, 2004). Mutlak gézlem sayisini dl¢iit olarak kabul eden Guadagnoli
& Wayne (1988)’ye gore ise yeterli mutlak gézlem sayisi 100-200 arasinda olmalidir.
Aleamoni (1976)’a gore ise faktor analizi i¢in Orneklem genisligi 400 olarak
belirtilmektedir (akt. Guadagnoli & Velicer, 1988). Comfrey ve Lee (1992)’e gore ise
mutlak gézlem genisligi: 50-(¢ok zayif), 100-(zayif), 200-(kararsiz), 300-(iyi), 500-(¢ok
iyi) ve 1000 ve yukarisi ise ideal olarak kabul edilmektedir (akt. Osborne & Costello,
2004). Madde sayisi : gozlem sayisi orani, mutlak gozlem sayisi ve beklenen faktor :
gbzlem sayist oranini da 6lgiit olarak kabul eden Osborne & Costello, (2004)’nun Monte
Carlo simiilasyonu ile yaptiklari ¢alismalarinda madde sayisi: gozlem sayisi igin 1:10,
mutlak gozlem sayisi igin 1000 ve faktdr bagina diisen madde sayisi i¢in de 11’in ideal
degerler oldugunu belirtmislerdir.

Gelistirilen dlgeklerdeki ortalama madde sayisinin X = 29.4, Tirkce’ye uyarlananlar da

X =29.7 ve basari testi ¢aligmalarinda ise X = 20.1 oldugu diisiiniildiigiinde igerik
analizi yapilan calismalarda 101-200 araligmdaki 6rneklem biiyiikliigiiniin tercih edildigi
%27 oranindaki ¢aligmanm ve 201-300 arahigmdaki 6rneklem biiyiikligiinin tercih
edildigi %19 oranindaki ¢aligmanin ilgili literatiirle ¢ok da uyusmadig1 anlasilmaktadir.

Diger taraftan icerik analizine tabi tutulan ¢alismalarda daha ¢ok dgrencilerin tutumlarini
belirlemeye yonelik olgeklerin gelistirildigi goriilmektedir (%32).
Gelistirilen/adaptasyon ¢alismasi yapilan dlgeklerin biiyiik bir cogunlugunda agimlayici
faktor analizinin tercih edildigi (%68), ¢ok az bir calismada ise dogrulayici faktor
analizinin (%4) tercih edildigi goriilmektedir. Tek boyutlu lgeklerde toplam varyansin
minimum %30 unun maksimum ise %51’inin agiklandig1 cok boyutlu olan dlgeklerde ise
toplam varyansmm minimum %35’inin ve maksimum ise %78’inin ag¢iklandig:
goriilmektedir. Fen egitimi alaninda gelistirilen ve Tiirk kiiltiiriine uyarlanan 6lgeklerin
faktor yiik degerlerine bakildiginda .28-.95 araliginda oldugu goriilmektedir. Diger
taraftan icerik analizi yapilan dl¢eklerin alt boyutlarmin Cronbach-Alpha degerlerinin
.55-.97 araliginda, dl¢egin genelinde ise .74-.98 araliginda oldugu goriilmektedir. Bu
durum Price & Mueller (1986)’a gére Cronbach-Alpha degerinin minimum sinir1 .70
olmalidir seklindeki goriisleriyle paralellik gostermektedir.

Egitim arastirmalarm tekrardan ve dagmikliktan kurtarabilmek arzu edilmektedir. Is
yiikil ve arastirmalara ulagma sikintisi yagsayan ogretmenler ve arastirmacilarin egitim
alanindaki gelismeleri takip etmelerini saglamak i¢in bu tir c¢alismalarla
bilgilendirilmeleri gerekir. Bilimsel arastirmalarin kose taslarindan birisi gegerligi ve
giivenirligi saglanmis 6lgme araglaridir. Durum bdyle olunca gecerligi ve giivenirliginin
saglanmasinda hangi tiir asamalardan gecildiginin 6zetlendigi bu tiir ¢alismalara ihtiyag
duyulmaktadir.

Fen egitimi alaninda gelistirilen ve uyarlanan Gl¢eklerin ve basari testlerinin betimsel
igerik analizinin yapildig1 bu ¢calisma 21 dergide yayimlanmis toplam 62 makale ile sinirli
olup, farkli kaynak cesitliligine (bildiri, tez vb.) gidilerek yapilacak caligmalardan elde
edilecek sonuglara yer verilmesi 6nerilmektedir.
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Appendix-1 : List of Journals

Journal Title Scanned vears f
1 | Bogazigi University Faculty of Education 1974-2010 —_
1 | Ankars University Joumzl of Faeulty of Educationzl Sciences 1983-2012 —
3 | Hzeettepe University Joumal of Educahon 1986-2012 []
4 | Marmzra University Joumzl of Atstwrk Educstionzl Faeulty of 19892012 —_

Educational Sciences
5 | Pamukkals University Joumal of Educztion 1996-2013 3
6 | Abant Izzet Baysal University Joumsl of Education Faculty 2000-2012 —
T | Cukurova Unmversity Faculty of Educahon Joumnal 2000-2013 1
8 | Eurasizn Jouwmszl of Educational Research (EJER) 2000-2013 5
9 | Eastzmonn University Kzstamonn Education Joumal 2000-2013 ]
10 | Ahi Evran University Joumal of Kyzshit Education Faculty 2000-2013 2
11 | Joumal of Uludag University Faculty of Education 2001-2012 2
12 | (Gzzi University Joumnal of (3az1 Educational Faculty (GUJGEF) 2001-2013 1
13 | Educational Sciences: Theory & Practice (ESTP) 2001-2013 —
14 | Educational Sciences & Practice 2002-2012 1
15 | Erzmean University Joumal of Education Faculty 2002-2012 2
16 | Elsctronic Joumsl of Social Sciences 2002-2013 —
17 | Elementzry Education Online 2002-2013 3
18 | Turkish Online Joumnal of Educationzl Technology 2002-2013 1
19 | Atatrk University Joumal of Kazm Ezezbekyr Education Faculty 2003-2012 —
20 | Gzz Unrversity Journal of Turkish Educahional Sciences 2003-2012 —
21 | Yoz Yi University Joumal of Education Faculty 2004-2012 2
22 | Inonu University Jowmal of the Faculty of Education 2004-2013 2
23 | Joumal of Turkizh Science Education 20042013 9
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