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ABSTRACT: This study is to examine the meta-analysis results acquired from Cronbach alpha reliability coefficient
being used in Hacettepe University Journal of Education. Within this context, 1222 items taking place in 43 issues
which were published in Hacettepe University Journal of Education between 1986 and 2012 were examined and 354
measurement tools in total were discussed according to their inclusion criteria. In this study, r index was used in
calculating influence quantity in correlational data for combining data while random influence model of Fisher z
method was used in correlational data for combining influence quantities. It was benefited from SPSS 20 and
MetaWin 2.0 packet programs for the analysis of data. It was found in this study that effect size mean is quite strong
according to various moderator varieties of Cronbach alpha reliability coefficient. As a result of this study, it was
determined that effect size mean of scale reliability prepared for measuring affective structure was greater than the
scales prepared for measuring cognitive structures; effect size mean of reliability coefficient in adaptation studies was
greater than the studies of applying and developing prepared scale. In addition to these results, it was observed that as
the education levels of individuals within the sample and the number of items in scale increase, effect size mean of
alpha reliability coefficient increases, too. On the other hand, it was determined that sample size and answer category
number of option items did not have a direct influence on alpha coefficient. Afterwards, independent samples t test,
one way ANOVA and Kruskal Wallis Test were conducted in order to find out whether the mean of Cronbach alpha
acquired in line with the determined moderator variables varied according to groups. According to these analysis
results, it was determined that structure of data collection tool, content of the sample, item and number of option had
significant differences on Cronbach alpha coefficient. In addition to the variables within this study, different variables
which are thought to affect reliability can be handled and the effects of these variables on reliability coefficient can be
examined.
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OZ: Bu calismada, Hacettepe Universitesi Egitim Fakiiltesi Dergisi’nde yaymlanan ¢alismalarda yer alan Cronbach
alfa giivenirlik katsayilarindan elde edilen meta analiz sonuglarinin incelenmesi amaglanmistir. Bu amagla 1986-2012
yillar1 arasinda Hacettepe Universitesi Egitim Fakiiltesi Dergisi’nde yaymlanan 43 sayida yer alan toplam 1222
makale incelenmis ve dahil edilme &lgiitlerine gore toplam 354 6lgme araci ele alinmigtir. Bu arastirmada verilerin
birlestirilmesi i¢in korelasyonel verilerde etki biiyiikliigii hesaplamalarindaki r indeksi; korelasyonel verilerde etki
biiyiikliiklerinin birlestirilmesi i¢in de Fisher z yonteminin tesadiifi etki modeli kullanilmstir. Verilerin analizi igin
SPSS 20 ve MetaWin 2.0 paket programindan yararlanilmistir. Calismada Cronbach alfa giivenirlik katsayisinin gesitli
moderator degiskenlere gore ortalama etki biiyiikliiklerinin ¢ok giiglii oldugu sonucuna varilmistir. Caligma sonucunda
duyussal yapilart dlgmek igin hazirlanmis Olgeklerin giivenirliginin ortalama etki bilyiikligiiniin, biligsel yapilari
O0lgmek igin hazirlanmis Olgeklerinkinden; uyarlama ¢aligsmalarindaki giivenirlik katsayisinin  ortalama  etki
bliyikliigiiniin, hazir 6lgegi uygulama ve gelistirme ¢aligmalarindakinden daha biiyiik oldugu belirlenmistir. Bu
sonuglarin yani sira, drneklemdeki bireylerin egitim diizeylerinin ve Olgekteki madde sayisinin artmasiyla, alfa
giivenirlik katsayisinin ortalama etki biiyiikliigiiniin de arttign gdzlenmektedir. Orneklem biiyiikliigiiniin ve secenek
maddelerin cevap kategori sayisinin ise alfa katsayisi lizerine dogrusal bir etkisi olmadigi belirlenmistir. Daha sonra
belirlenen moderatdr degiskenler dogrultusunda elde edilen Cronbach alfa ortalamasinin gruplara gore farklilik
gosterip gostermedigini belirlemek i¢in bagimsiz Srneklemler t testi, tek yonlii varyans analizi ve Kruskal Wallis testi
yapilmistir. Bu analiz sonuglarina gére veri toplama aracinin yapisinin, 6rneklem igeriginin, madde ve segenek
sayisinin Cronbach alfa katsayisi lizerinde anlamli farkliliklar olusturdugu belirlenmistir. Bu ¢aligmadaki degiskenlere

* This study was presented in "TV. Egitimde ve Psikolojide Olgme ve Degerlendirme Kongresi (9-13 June 2014,
Ankara".

** Ars. Gor., Hacettepe Universitesi, Egitim Fakiiltesi, Ankara-Tiirkiye, e-posta: hinal@hacettepe.edu.tr

™" Ars. Gor. Dr., Hacettepe Universitesi, Egitim Fakiiltesi, Ankara-Tiirkiye, e-posta: esinyilmaz@hacettepe.edu.tr

" Ars. Gor., Hacettepe Universitesi, Egitim Fakiiltesi, Ankara-Tiirkiye, e-posta: demirduzeneda@gmail.com

" Prof. Dr., Hacettepe Universitesi, Egitim Fakiiltesi, Ankara-Tiirkiye, e-posta: gelbal@hacettepe.edu.tr

ISSN: 1300-5340 http://www.efdergi.hacettepe.edu.tr/


mailto:hinal@hacettepe.edu.tr
mailto:esinyilmaz@hacettepe.edu.tr
mailto:demirduzeneda@gmail.com
mailto:%20gelbal@hacettepe.edu.tr

Cronbach's Coefficient Alpha: A Meta-Analysis Study 19

ek olarak giivenirligi etkiledigi diigiiniilen farkli degiskenler ele alinarak, bu degiskenlerin giivenirlik katsayisi
tizerindeki etkileri incelenebilir.
Anahtar sozciikler: Cronbach alfa, meta analiz, giivenirlik

1. INTRODUCTION

Reliability of the results acquired from measurement tools in educational and
psychological studies is one of the most important topics of the studies carried out in this area. In
the widest definition, reliability can be described as clearness degree of measurement results
from random errors. Up to today, lots of reliability coefficients have been recommended for
estimating reliability of measurement tools. The main reason of reliability coefficients’ being
abundant in terms of number is that these coefficients produce different values in different item
structures (Osburn, 2000). However, alpha coefficient developed by Cronbach (1951) is
generally used in acquiring reliability in terms of internal consistency regarding a single test
especially in combined measurements. This coefficient which is commonly used in the studies is
a test reliability index (Miller, 1995) and is a coefficient calculated by using classical test theory
approaches (Zumbo, 1999). This coefficient is also known as Cronbach’s alpha as it was named
by Cronbach in 1951 (Miller, 1995). Actually, first studies regarding coefficient were carried out
by Hoyt (1941) depending on variance analysis and then, they were performed by Guttman
(1945) as the sub limit of reliability (de Gruijter ve van der Kamp, 2008). Alpha coefficient
depending on a single application of a scale and used in order to determine reliability can be
calculated with the help of mean of the relationships between total item score variances and
variances belonging to total scores (Cortina, 1993). This coefficient can be formulated as in
Equation 1 as item number in k scale is variance of ¢/ i and variance of a2 scale:

(K ¥, of Equation 1
= (k —1] (1 s )

Although alpha coefficient is used so frequently in the studies, the necessity of meeting
some hypotheses in order to equalize alpha coefficient to actual reliability is ignored by the
researchers. It is sought for normality requirement in the distribution because of ANOVA
approach used in deriving alpha coefficient. Besides, additivity feature which means naturally
adding actual score matrix is one of the hypotheses underlying in deriving alpha coefficient and
as a result of violating this hypothesis, alpha produces values lower than actual reliability
(Zimmerman, Zumbo, and Lalonde, 1993). There should not be any relationship among errors in
order to calculate actual reliability of alpha coefficient (Komaroff, 1996). When this hypothesis
is not met, alpha estimates reliability as higher or lower (Zumbo, 1999). Another hypothesis in
using alpha coefficient is the formation of test from one dimension (Cotton, Campbell, and
Malone, 1957). In his study, Tan (2009) showed that alpha internal consistency coefficients
misleading researchers could be acquired when one dimensionality hypothesis was not given. In
addition to these, Novick and Lewis (1967) emphasized that alpha was equal to compound
measurement reliability after all components were equivalent measurements. When the alpha
coefficient meets these hypotheses, it becomes equal to actual reliability.

When the studies in psychometrics are examined, it is seen that the performance of
estimating alpha coefficient reliability is affected by lots of variables. Some of these factors are
features of the group in which test is applied, linearity, correlations among items, dimensionality
of test, distribution of item scores, narrowness of score range, number of item and option
(Cortina, 1993; Duhachek, Coughlan, and lacobucci, 2005; Enders and Bandalos, 1999; Feldt,
1993; Fife, Mendoza and Terry, 2012; Green, Lissitz, and Mulaik, 1977; Henson, 2001,
Nunnally and Bernstein, 1994; Schmitt, 1996; Osburn, 2000; Tan, 2009; Tavsancil, 2010; Yang
and Green, 2011). In line with these factors specified in literature, moderator variables were
chosen for the study.
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Although alpha coefficient is used so frequently and it has some misusages, it is a value
that is generally reported in studies. Therefore, alpha coefficient about which there are lots of
studies is the focus of the study. There are many studies in which similar or different results are
acquired and which are conducted independently from each other in Social Sciences. The
concept of meta-analysis has come out as a result of the necessity to high level studies covering
data acquired from these studies and with the help of meta-analysis, it was made saving of time,
effort and cost necessary for examine the results of these studies one by one (Glass, McGaw,
and Smith, 1981).

When the literature is examined, there are very few meta-analysis studies on education
field in our country. On the other hand, it is seen that in most of the studies, especially in
combined measurements, alpha coefficient developed by Cronbach (1951) in acquiring
reliability in terms of internal consistency of a single test is frequently used. Hogan, Benjamin
and Brezinski (2000) state that normative framework developed for interpreting the values
acquired from Cronbach alpha coefficient which is so frequently used in the studies and the
findings acquired from alpha may depend on meta-analysis. Thus, alpha coefficient which is
frequently used in these studies should be analyzed comprehensively and systematically and
there is also need for combined studies. On the other hand; the differences in data collection
patterns such as sample size, number of item and number of option from the variables affecting
performance in alpha coefficient reliability estimation; and the structure of data collection tool,
preparation of data collection tool and content of the sample can be handled as variables and
examining the acquired alpha coefficient is viewed as important for the field. Within the scope
of this study, it was tried to answer the question of “How are the meta-analysis results that are
acquired from Cronbach alpha reliability coefficients taking place in the studies published in
Hacettepe University Journal of Education?”” By this way, the situations among characteristics of
study pattern, chosen different fictions and reliability coefficient will be able to be interpreted.
Moreover, in addition to the influence quantities calculated in line with moderator variables,
mean of alpha values were calculated and it was examined whether these variables had a
significant difference on alpha coefficient. By this means, it is taken into account that the
variables known to have effect on alpha coefficient may also create difference on mean of alpha
size acquired from the combined studies.

2. METHOD

2.1. Research Model

This study which aims at obtaining information about reliability of data collection tools
used in the studies taking place in Hacettepe University Journal of Education is a descriptive
survey model.

2.2. Data Collection Tool

Within scope of this study, 1222 items taking place in 43 issues which were published in
Hacettepe University Journal of Education between 1986 and 2012 were examined. On the other
hand, work group of the study is 354 measurement tools reported in accordance with the criteria
determined by the researchers in this study.

Inclusion and Exclusion Criteria

It is encountered with studies regarding reliability coefficient in every field. Due to the
fact that reaching all studies regarding the field and including all of these studies into analysis
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require so much time and effort, inclusion criteria to meta-analysis in this study were determined
by the researchers as follows:

Criterion 1: The studies to be included into meta-analysis were published in Hacettepe
University Journal of Education.

Criterion 2: Cronbach alpha and KR-20 reliability coefficients were calculated for
reliability estimation in the study.

Criterion 3: Sample size, sample group, number of item, feature of used data collection
tool (adaptation, development or adapting prepared scale) and alpha coefficient of the studies
taking place in the study were included in order to be able to calculate influence quantity in
meta-analysis study.

After determining inclusion criteria to the analysis, the studies not conforming to these
criteria were excluded because of the fact that they were not evaluated as suitable for the study.
Frequency distribution of the studies included in this study is presented in Table 1 according to
years.

Table 1: Frequency and percentage values of the studies according to years

Variable Categories Frequency (f) Percentage (%)
1986-1990 6 2,76
1991-1995 8 3,69
1996-2000 15 6,91
Year of the Study 2001-2005 40 18,43
2006-2010 84 38,71
2011-2012 64 29,49

When Table 1 is examined, it is seen that the studies conducted between 2006 and 2010
conformed to these criteria with the rate of 38.71% at the most according to inclusion and
exclusion to the study. This rate is followed by the studies conducted between 2011 and 2012
with a rate of 29.49%, 2001 and 2005 with a rate of 18.43%, 1996 and 2000 with a rate of
6.91%, 1991 and 1995 with a rate of 3.69% and 1986 and 1990 with a rate of 2.76%
respectively. Due to the use of multiple measurement tools in a study, the total of 354 Cronbach
alpha and KR-20 reliability coefficient was obtained from 217 article. While 80 of these
coefficients are KR-20 value, the rest of 274 coefficients are Cronbach alfa value.

2.3. Analysis of Data

It was benefited from meta-analysis within the scope of the study. Meta-analysis is a
method which combines more than one study that is independent from each other and conducted
in a specific topic. It also analyzes the study findings statistically and reinterprets these findings
(Lipsey and Wilson, 2001).

Phases of meta-analysis are as follows (Durlak, 1995): (1) determining research question,
(2) making literature review, (3) coding studies, (4) calculating influence quantities, (5)
performing statistical analyses and (6) interpreting results and reporting. These phases were
followed in this study. Information regarding the first and the second steps was explained above.
However, coding of the studies was carried out as follows.

Coding Studies

A coding list was formed by the researchers in order to code determined studies explicitly
and comprehensively. The coding list prepared in a way that will include descriptive information
and numerical results of the studies is composed of two parts. The first part is “study identity”.
In this part, there is information such as identity of the study, name of the study, name of the
author(s) conducting the study and year of the study in which it was conducted. The second part,
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however, includes “study data” such as sample quantity of the studies, item number of
measurement tool and reliability values. These parts were filled for each study and the studies
were coded.

Calculating Influence Quantities

Influence quantities were calculated for each study included into this study. Calculation of
influence quantity was made in correlational data due to the fact that the relationship of
Cronbach alpha coefficient with different variables was examined in this study; therefore it was
benefited from r index as influence quantity index.

Conducting Statistical Analyses

Fisher z method was used in this phase in order to combine influence quantities acquired
from correlational data. Fisher z conversion was carried out so as to be able to make more
sensitive estimations in correlation data.

However, in order to combine influence quantities,
« heterogeneity of influence quantities should be acceptable and
« influence quantities should show normal distribution.

Thus, these hypotheses were tested before dealing with statistical analyses. In this study, it
was benefited from Q statistics in order to determine heterogeneity. Significance level of meta-
analysis study is recommended 0.10 (Hedges and Olkin, 1985). When the results acquired from
heterogeneity test are examined, it is seen that total heterogeneity value is significant (Qrotai(ss3) =
2455.556, p < 0.10). Getting significant results may show that some moderator variables should
be handled as well as it may be a result of partiality. In these kinds of situations, random
influence model can be used and this model was used in this study.

It can be calculated how many studies should be included into the analysis that will give
the result of zero regarding influence quantity about the topic in order to resolve the problem of
partiality of the studies included into meta-analysis studies. Calculated number is called fail safe
number (Rosenberg, 2005). In this study, fail safe number was found as 65435282,2 according to
Rosenthal method and as 1592,4 according to Orwin method. That is, when it is considered even
for Orwin Method, mean meta-analysis result decreases to 0,05 when 1592 more studies whose
influence quantity value is 0 are included into meta-analysis. When it is considered that meta-
analysis is conducted in 354 measurement tools, it can be said that 1592 studies possess high
values and accordingly, meta-analysis results are reliable. In this way, it can be said that
heterogeneity test’s being significant is not a result of a partiality. However, heterogeneity test’s
being significant may show that it should be dealt with moderator variables. Thus, this study was
conducted under different moderator variables. Moderator variables of the study was determined
as structure of data collection tool, preparation of data collection tool, sample content, sample
size and number of options. Furthermore, the conformity of influence quantities to normal
distribution was examined and it was decided that there was not any problem.

The classification performed by Cohen, Manion and Morrison (2007) was used while
interpreting the significance of influence quantities in the study. According to this classification,
influence quantities are classified as,

e weak between 0,00 and +0,10,

e small between = 0,10 and 0,30,

e moderate between = 0,30 and 0,50,

e strong between + 0,50 and 0,80,

e very strong over =+ 0,80.

Independent samples t test and one way variance analysis were carried out in order to find
out whether Cronbach alpha coefficient showed significant difference according to sub-groups of
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determined moderator variables. Also, due to the small number of data in some group of option
number, Kruskal Wallis Test was carried out in order to find out whether Cronbach alpha
coefficient showed significant difference according to number of option. The Mann-Whitney U
test was conducted to determine if there are differences between which groups. It was benefited
from MetaWin 2.0 packet program for the analysis of data.

3. FINDINGS

This chapter explains the step of interpreting and reporting results which is the final phase
of meta-analysis. In this study which is conducted in accordance with 354 measurement tools
published in Hacettepe University Journal of Education, meta-analysis of Cronbach alpha
reliability coefficient was performed from different moderator variables. Effect size mean and
95% confidence intervals of Cronbach alpha reliability coefficient are given in Table 2 according
to the structure of data collection tool, preparation of data collection tool, type of sample, sample
size, number of items and options.

Tablo 2: The results of effect size mean according to different moderator variables
%95 Confidence intervals

Number of Effect Size

Moderator Variable Category Work Mean for E_ffect Size o
Lower Limit  Upper Limit
Structure of Data Affective 212 1,386 1,368 1,403
Collection Tool Cognitive 142 1,112 1,090 1,135
Preparation of Data Prepared 107 1,252 1,227 1,277
Collection Tool Development 196 1,277 1,257 1,298
Adaptation 51 1,361 1,323 1,400
Primary School 95 1,105 1,079 1,132
High School 69 1,243 1,212 1,275
Type of Sample Higher Education 138 1,344 1,321 1,366
Teacher 28 1,545 1,495 1,595
Other 24 1,433 1,381 1,486
<50 43 1,326 1,260 1,392
Sample Size >50 ve <100 70 1,201 1,161 1,240
>100 ve <200 91 1,297 1,267 1,328
>200 149 1,286 1,265 1,306
<10 29 1,092 1,039 1,145
>10 ve <20 104 1,198 1,170 1,227
Number of Items >20 ve <30 102 1,256 1,231 1,282
>30 93 1,477 1,449 1,505
Not given 26 1,195 1,143 1,247
Not given 72 1,210 1,177 1,242
2 82 1,124 1,095 1,153
3 11 1,490 1,406 1,573
. 4 29 1,081 1,030 1,132
Number of Option 5 142 1,401 1,380 1,423
6 6 1,360 1,230 1,491
7 10 1,455 1,370 1,539
9 2 1,653 0,411 2,895

There are effect sizes mean according to various moderator variables of 354 Cronbach
alpha reliability coefficients in the analysis and 95% confidence intervals in Table 2. When the
effect sizes are interpreted in the study, it can be said that all of the effect sizes in the table are
very strong according to the classification of Cohen et al. (2007).

When the alpha coefficient was examined according to the structure of data collection

tool, effect size mean of the reliability acquired from scales prepared for measuring affective
structures was found as 1,386 while lower limit was calculated as 1,368 and upper limit as 1,403
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in 95% confidence interval. It was determined that, effect size mean of the reliability acquired
from scales prepared for measuring cognitive structures was 1,112 while lower limit was
calculated as 1,090 and upper limit as 1,135 in 95% confidence interval. In this situation, it can
be said that, effect size mean of the scales’ reliability prepared for measuring affective structures
is greater than the scales prepared for measuring cognitive structures. Moreover, when the effect
size mean is examined, it can be said that structures of the both data collection tools have
positive and great effect on alpha reliability coefficient estimation.

Effect size mean of reliability coefficient for the studies in which prepared scale used was
1,252; lower limit was calculated as 1,227 and upper limit as 1,277 in 95% confidence interval.
Effect size mean in development studies was 1,277, lower limit was determined as 1,257 and
upper limit as 1,298 in 95% confidence interval. On the other hand, effect size mean in
adaptation studies was 1,361, lower limit was calculated as 1,323 and upper limit as 1,400 in
95% confidence interval. According to these findings, it can be said that effect size mean of
reliability coefficient in adaptation studies has greater values than prepared scale and
development studies. In addition to this, it can be said that the way of preparing data collection
tool has a positive and great effect on alpha reliability coefficient estimation.

Effect size mean sample content of reliability coefficient is 1,105 when it is for primary
school students; lower limit is 1,079 and upper limit is 1,132 in 95% confidence interval. Effect
size mean sample content of reliability coefficient is 1,243 when it is for high school students;
lower limit is 1,212 and upper limit is 1,275 in 95% confidence interval. Effect size mean
sample content of reliability coefficient is 1,344 when it is for higher education students; lower
limit is 1,321 and upper limit is 1,366 in 95% confidence interval. Effect size mean sample
content of reliability coefficient is 1,545 for teachers; lower limit is 1,495 and upper limit is
1,595 in 95% confidence interval. Effect size mean sample content of reliability coefficient is
1,433 for school principals; lower limit is 1,381 and upper limit is 1,486 in 95% confidence
interval. According to these results, it can be said that as the education level of individuals
within the sample increases, effect size mean of alpha reliability coefficient increases, too. In
addition, it can be said that sample content has a positive and great effect on alpha reliability
coefficient estimation in all situations.

Effect size mean of reliability coefficient is 1,326 when the sample size is 50 and less;
lower limit is 1,260 and upper limit is 1,392 in 95% confidence interval. Effect size mean
influence quantity of reliability coefficient is 1,201 when the sample size is between 50 and 100;
lower limit is 1,161 and upper limit is 1,240 in 95% confidence interval. Effect size mean
belonging to alpha coefficient is 1,297 when the sample size is 100 and 200; lower limit is 1,267
and upper limit is 1,328 in 95% confidence interval. Lastly, effect size mean value belonging to
alpha coefficient is 1,286 when the sample size is 200 and over; lower limit is 1,265 and upper
limit is 1,306 in 95% confidence interval. In addition to these findings, it can be stated alpha all
alpha estimations of sample sizes have positive and great effect on effect size mean.

Effect size mean of reliability coefficient is 1,091 when the number of item is 10 and less;
lower limit is 1,039 and upper limit is 1,145 in 95% confidence interval. Effect size mean of
alpha coefficient is 1,198 when the number of item is between 10 and 20; lower limit is 1,170
and upper limit is 1,227 in 95% confidence interval. Effect size mean of alpha coefficient is
1,256 when the number of item is between 20 and 30; lower limit is 1,231 and upper limit is
1,282 in 95% confidence interval. Effect size mean of alpha coefficient is 1,477 when the
number of item is between 30 and over; and it is seen that this value is greater than the values
acquired from other situations. When the number of item is more than 30, lower limit is 1,449
and upper limit is 1,505 in 95% confidence interval regarding effect size mean. Moreover, when
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the effect size mean is examined, it can be said that the number of item has a positive and great
effect on alpha reliability coefficient estimation in all situations.

Effect size mean of reliability coefficient is 1,12 when the number of option is two; lower
limit is 1,095 and upper limit is 1,153 in 95% confidence interval. Effect size mean of alpha
coefficient is 1,490 when the number of option is three; lower limit is 1,406 and upper limit is
1,573 in 95% confidence interval. Effect size mean of alpha coefficient is 1,081 when the
number of option is four; lower limit is 1,030 and upper limit is 1,132 in 95% confidence
interval. When the number of option is five; lower limit is 1,170 and upper limit is 1,227 in 95%
confidence interval. Effect size mean of alpha coefficient is 1,360 when the number of option is
six; lower limit is 1,230 and upper limit is 1,491 in 95% confidence interval. Effect size mean of
alpha coefficient is 1,455 when the number of option is seven; lower limit is 1,370 and upper
limit is 1,539 in 95% confidence interval. Lastly, effect size mean of alpha coefficient is 1,653
when the number of option is nine; lower limit is 0,411 and upper limit is 2,895 in 95%
confidence interval. It can be stated that the number of options has a positive and great effect on
alpha reliability coefficient estimation in all situations.

Independent samples t test and one way variance analysis was carried out in order to
determine whether alpha coefficients acquired from all studies varied according to moderator
variables by taking mean of these coefficients. t test results to have been carried out in order to
examine difference situation of alpha values according to the structure of data collection tool are
presented in Table 3.

Table 3: The results of t test according to the structure of data collection tool

Moderator Variable  Category Number of Work Mean Std. Deviation sd t p
The Structure of Data ~ Affective 212 0,86 0,871 352 7,313 ,000
Collection Tool Cognitive 142 0,79 0,874

When Table 3 is examined, it is seen that mean of alpha value acquired from measurement
tools measuring affective structures is 0,86 and mean of alpha value acquired from measurement
tools measuring cognitive structures is 0,79. Moreover, it was determined that mean of Cronbach
alpha reliability value showed a significant difference according to the structure of data
collection tool (tisp) = 7.313, p < .01). According to these findings, it can be said that affective
data collection tools have higher alpha values than cognitive data collection tools.

One way variance analysis was performed in order to find out whether Cronbach alpha
reliability coefficient of 354 measurement tools included into the analysis varied according to
various moderator variables. ANOVA results are shown in Table 4. When Table 4 is examined
in which results regarding whether reliability coefficient mean varied significantly according to
sub-groups of moderator variables, it could be seen that mean of alpha value was 0,83 which was
acquired from the studies in which prepared scales were used or scales were developed while
mean of alpha value was 0,85 which was acquired from the adapted scales. Furthermore, it was
found out that the mean of alpha values acquired according to the structure of data collection
tool were not so variable and this variability did not make a significant difference (p > .01).

When the mean value of reliability coefficient was examined according to sample content,
the highest value was taken with 0,88 if the mean of alpha value sample content was teacher;
whereas the lowest value was taken as 0.79 if the mean of alpha value sample content was
primary school students. These differences among mean of alpha values were found significant
(p < .01). It was determined in Tukey test which was conducted in order to find out among
which group significant difference was that the group whose age level was high showed a great
difference when compared to primary school group.
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Table 4: The results of ANOVA according to various moderator variable

. Number of Significant
Moderator Variable Category Work Mean F p Digfference
. Prepared 107 0,83
Prég?{:é't?gn";(z?‘a Development 196 0,83 1301 274 -
Adaptation 51 0,85
Primary School (1) 95 0,79
High School (2) 69 0,82
Type of Sample Higher Education (3) 138 0,84 8,070 ,000
Teacher (4) 28 0,88 1-3,1-4,1-5
Other (5) 24 0,87
<50 43 0,83
. >50 ve <100 70 0,81
Sample Size =100 ve <200 01 0.84 346 792 i
>200 149 0,83
<10 ) 29 0,78
>10ve <20 (2) 104 0,80
Number of Items >20ve <30  (3) 102 0,83 11,701 ,000 0-4,1-3,1-4, 2-
>30 4) 93 0,87 3,2-4,3-4
Not given (0) 26 0,82

Close results were acquired when the mean of alpha values were examined according to
different sample sizes and it was determined that there was not a significant difference among
these values (p < .01). Accordingly, it can be said that sample size did not have a significant
effect on alpha coefficient quantity.

Mean of value of reliability coefficient was 0,78 when the number of item was 10 and
lower; 0,80 between 10 and 20; 0,83 between 20 and 30 and 0,87 when the number of item was
30 and higher. Therefore, it can be said that the increase in the number of items in measurement
tool might increase reliability coefficient, too. Furthermore, it was determined that the increase
in the number of items showed a significant difference on alpha estimation (p < .01). According
to Post Hoc test, acquired alpha value when the number of items was generally high showed
difference compared to the acquired alpha value when the number of items was generally low.

Kruskal Wallis Test was carried out in order to find out whether Cronbach alpha
coefficient showed significant difference according to number of options. The Mann-Whitney U
test was conducted to determine if there are differences between which groups. Results are
shown in Table 5.

Table 5: The result of Kruskal Wallis test according to number of option

Moderator Variable Category Number of Work Mean Rank X2 Significant
Difference

2 82 102,46
3 1 170,95
4 29 96,12 2-3,2-5,2-4,

Number of Option 5 142 165,20 47,938 ,000 2-6,2-7,2-9
6 6 171,50 3-4,4-5, 4-6,
7 10 187,25 4-7,4-9
9 2 236,50

When Table 5 is examined, it was seen that the highest value (236.50) of mean rank of
alpha occurred when the number of options was nine. It was found that there was a significant
difference among alpha mean values calculated according to number of options (p < .01). It was
observed in the paired comparisons that generally when the alpha value acquired from situations
in which number of options was high showed difference compared to the situations in which
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number of options was low. In research articles, the findings should be given here and the above
mentioned principles should be considered.

4. DISCUSSION and RESULTS

In this study, it was concluded that effect size mean was very strong according to various
moderator variables of Cronbach alpha reliability coefficient. Besides, effect size mean of
reliability of scales prepared for measuring affective structures was greater than scales prepared
for measuring cognitive structures; effect size mean of reliability coefficients in adaptation
studies was greater than those prepared for application and development of prepared scales. In
addition to these results, it is observed that as the education level of individuals within the
sample increases, effect size mean of alpha reliability coefficient increases, too. Similar to the
results of this study, Peterson (1994) determined that sample size did not have a significant
effect on alpha coefficient. Similar to the results of Churchill and Peter’s (1984) study, it is seen
in this study that the number of items has a significant effect on the effect size mean of reliability
coefficient. In contrast to this study, Churchill and Peter (1984) as well as Peterson (1994)
determined that the number of options belonging to the items had an effect on alpha coefficient
quantity. All of influence quantities calculated in terms of all moderator variables were positive
and in great level and this might result from researchers’ avoiding from publishing their studies
possessing low alpha values.

In this study, the means of alpha coefficients were also calculated according to sub-groups
of variables determined as moderator and that mean also examined whether alpha values varied
according to sub-groups. When the means of alpha coefficient values were calculated separately
according to the structure of data collection tool, it was determined that the mean of alpha value
(0,86) acquired from measurement tools measuring affective structures was higher than mean of
alpha value (0,79) acquired from measurement tools measuring cognitive structures and there
was a significant difference among those values. Although reliability limit determined for tests
which measured affective features was lower than reliability limit determined for tests which
measured cognitive features, it was determined in the analyses performed in this study that
affective tests were more reliable. However, both of the mean of reliability values acquired
according to the structure of data collection tool were found to be moderately high according to
Murphy and Davidshofer’s (1988) classification.

When the means of alpha values were examined according to the preparation of data
collection tool, it was determined that mean of alpha value acquired from the adapted scales was
higher than mean of alpha value acquired from the studies in which prepared scales were used
and scales were developed. However, it was not found a significant difference among the means
of alpha values acquired according to the structure of data collection tool. It is thought that this
situation was resulted from the fact that researchers might mostly want to reach reliable
measurement tools independent from the situation of used measurement tool.

When the results are examined in terms of sample content of the mean value of reliability
coefficient, it is seen that as age level increases, the mean of alpha value increases, too. The
differences resulting from sample content among mean of alpha values were found significant.
The reason of this might be the fact that as age level increases, individuals responded
measurement tools more sincerely and seriously.

When the means of alpha values were examined according to different sample sizes,

similar results were acquired and it was determined that there was not a significant difference
among those values. Therefore, it can be said that sample size did not have a significant effect on
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alpha coefficient size. There are some views in the literature that sample size should generally be
high in reliability estimations (Charter, 1999, 2003; Kline, 1986, Nunnally and Bernstein, 1994;
Segall, 1994). However, Yurdugiill (2008) specifies in his/her study that an impartial and
coherent alpha estimation depends on size of first eigenvalue as well as size of sample width and
even in in 30 sample size, when the first eigenvalue is > 10, an impartial estimation of alpha
coefficient can be made. The result acquired in this study regarding sample size may stem from a
situation about eigenvalue volume.

Findings acquired by examining mean value of reliability coefficient according the
number of item show that the increase of number of items in measurement tool may also
increase reliability coefficient. Furthermore, it was determined that the increase of item number
had a significant difference on alpha estimation. This result shows parallelism with the study
results determining that article number will increase alpha estimation (Cortina, 1993, Green et al.
1977). However, it was shown that even when item number of alpha coefficient in a multi-
dimensional measurement whose inter-item correlations were so low was provided, a reliability
to be evaluated as pretty high and acceptable by most of the standards (0.70 and higher) might be
acquired (Cortina, 1993). This is because although alpha coefficient is so sensitive to internal
consistency, that is, to the relationships among items, it is affected by the number of items in the
scale so frequently. Thus, in order to make it possible to calculate alpha coefficient equal to
actual reliability, it may be suggested for the researchers to make sure that alpha coefficient
meets basic hypotheses instead of increasing number of items.

Lastly, when it was observed that the change of the number of options has a significant
difference on rank mean of alpha value, it was determined that there was a significant difference
among means of alpha quantities calculated according to the number of options. If the results are
handled generally, alpha value acquired from the situations in which the number of options was
high was calculated as higher than alpha value acquired from the situations in which number of
option was low. It is shown in Enders and Bandalos’s (1999) study that the number of options
affected alpha coefficient estimation. In this study, similar results as in the study of Enders and
Bandalos (1999) were acquired in terms of number of option and alpha estimation.

In this study, only those articles in Hacettepe University Journal of Education were
examined. A more comprehensive study may be conducted by using thesis, bulletin, and other
studies and different journals, publications which calculate reliability with Cronbach alpha
coefficient. Moreover, different variables which are thought to affect reliability and their effects
can be examined by taking the moderator variable. The effect of moderator variables among
which there are significant differences on alpha can be handled with a comprehensive study. It is
suggested that meta-analysis studies conducted in education field should be increased in our
country. Consequently, this study may be repeated by taking the studies of researchers into
consideration regarding Cronbach alpha coefficient which is frequently used.
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Uzun Ozet

Egitimsel ve psikolojik aragtirmalarda 6l¢me araclarindan elde edilen sonuclarin giivenirligi bu
alanda yapilan calismalarin en 6nemli konularindan birisidir. En genel tanimiyla giivenirlik, 6l¢gme
sonuclarinin tesadiifi hatalardan arimiklik derecesi olarak ifade edilebilir. Giiniimiize kadar Olgme
araglarinin giivenirligini kestirmeye yonelik ¢ok sayida giivenirlik katsayisi Onerilmistir. Giivenirlik
katsayilarinin sayica ¢ok olmasinin temel nedeni; bu katsayilarin farkli madde yapilarinda farkli deger
tretmeleridir (Osburn, 2000). Ancak, o6zellikle birlesik 6lgmelerde tek bir teste iligkin i¢ tutarlilik
anlamindaki giivenirligin elde edilmesinde Cronbach (1951) tarafindan gelistirilen alfa katsayisinin yaygin
bir sekilde kullanilmaktadir. Calismalarda ¢ok yaygin olarak kullanilan bu katsayi, bir test giivenirligi
indeksidir (Miller, 1995) ve klasik test teorisi yaklagimlarini kullanarak hesaplanan bir katsayidir (Zumbo,
1999). Bu katsayr 1951 yilinda Cronbach tarafindan isimlendirildigi i¢in Cronbach’in alfast olarak da
bilinir (Miller, 1995). Aslinda katsayi ile ilgili ilk calismalar varyans analizi temeline dayanarak Hoyt
(1941) tarafindan, daha sonra giivenirligin alt sinir1 olarak Guttman (1945) tarafindan yapilmistir (de
Gruijter ve van der Kamp, 2008). Bir 6l¢egin tek bir uygulamasina dayanan ve giivenirligi belirlemek icin
kullanilan alfa katsayisi, madde puanlar1 varyanslari toplami ile toplam puanlara ait varyanslar arasindaki
iligkilerin ortalamas1 yardimiyla hesaplanabilmektedir (Cortina, 1993).

Aragtirmalarda alfa katsayisinin bu kadar sik kullanilmasina karsin, alfa katsayisinin gercek
giivenirlige esit olmasi i¢in bazi varsayimlari karsilamasi gerektigi arastirmacilar tarafindan g6z ardi
edilmektedir. Alfa katsayisinin tiiretilmesinde kullanilan ANOVA yaklasimi nedeniyle dagilimda
normallik sartt aranir. Ayrica gergek puanlar matrisinin dogal olarak toplanmasi anlamima gelen
toplanabilirlik 6zelligi de alfa katsayisinin tiiretilmesi altinda yatan varsayimlardandir ve bu varsayimin
ihlali sonucunda alfa, gergek giivenirligin altinda degerler iiretmektedir (Zimmerman, Zumbo ve Lalonde,
1993). Alfa katsayisinin gergek giivenirligi hesaplayabilmesi i¢in hatalar arasinda bir iliski olmamasi da
gerekmektedir (Komaroft, 1996). Bu varsayim karsilanamadiginda ise alfa, giivenirligi daha yiiksek ya da
daha diisiik tahmin eder (Zumbo, 1999). Alfa katsayisinin kullanimindaki bir diger varsayim ise testin tek
boyuttan olusmasidir (Cotton, Campbell ve Malone, 1957). Tan (2009) yaptig1 arastirmada, tek boyutluluk
varsayiminin saglanmadigi durumlarda arastirmacilart yanlis yonlendiren alfa i¢ tutarlilik katsayilarinin
elde edilebilecegi gostermistir. Bunlarin yan sira Novick ve Lewis (1967) de biitlin bilesenlerin esdeger
Olgmeler olmasi sonucunda alfanin, bilesik 6lgmelerin giivenirligine esit oldugunu vurgulamistir. Alfa
katsayisinin bu varsayimlari karsiladiginda gergek giivenirlige esit olmaktadir.

Alfa katsayisinin ¢ok sik ve bazi yanlis kullanimlari olsa da, arastirmalarda genellikle rapor edilen
bir degerdir. Uzerinde bu kadar ¢ok calisma bulunan alfa katsayis1 bu nedenle calismanin odagim
olusturmustur. Sosyal Bilimler alaninda, ayn1 konuda birbirinden bagimsiz yapilan ve benzer ya da farkli
sonuglara ulasilan birgok c¢aligma bulunmaktadir. Bu calismalardan elde edilen bilgileri kapsayacak iist
caligmalara olan gereklilik sonucunda meta analiz kavrami ortaya ¢ikmistir ve meta analiz yardimiyla da
bu caligmalarin sonuglarimi tek tek incelemek igin gereken zamandan, ¢abadan ve maliyetten tasarruf
saglanmistir (Glass, McGaw ve Smith, 1981).

Alan yazin incelendiginde iilkemizde egitim alaninda ¢ok az sayida meta-analiz c¢aligmasina
rastlanilmigtir. Diger yandan arastirmalarin ¢ogunda, 6zellikle birlesik dlgmelerde tek bir teste iligkin i¢
tutarlilik anlamindaki giivenirligin elde edilmesinde Cronbach (1951) tarafindan gelistirilen alfa
katsayisinin yaygin bir sekilde kullanildigi gorilmektedir. Hogan, Benjamin ve Brezinski (2000)
arastirmalarda bu kadar ¢ok kullanilan Cronbach alfa katsayisindan elde edilen degerleri yorumlamak i¢in
gelistirilen normatif ¢ergevenin, alfadan elde edilen bulgularin meta analize dayaniyor olabilecegini
belirtmiglerdir. Bu nedenle de arastirmalarda ¢ok sik kullanilan alfa katsayisini1 kapsamli ve sistematik bir
sekilde analiz ederek birlestiren arastirmalara ihtiya¢ duyulmaktadir. Diger yandan alfa katsayisinin
giivenirligi kestirimindeki performansini etkileyen degiskenlerden orneklem biiyiiliigii, madde sayis1 ve
secenek sayisi; ayrica veri toplama aracinin yapisi, veri toplama aracinin hazirlanis1 ve drneklem igerigi
seklindeki arastirma desenindeki farkliliklar degisken olarak ele alinarak, elde edilen alfa katsayilarini
incelemek de alan igin 6nemli goriilmektedir. Bu arastirma kapsaminda “Hacettepe Universitesi Egitim
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Fakiiltesi Dergisi’nde yayinlanan calismalarda yer alan Cronbach alfa giivenirlik katsayilarindan elde
edilen meta analiz sonuglari nasildir?” sorusuna yanit aranmaya ¢aligilmustir.

Hacettepe Universitesi Egitim Fakiiltesi Dergisi’nde yer alan caligmalarda kullanilan veri toplama
araclarmin giivenirligine iliskin bilgi edinmeyi hedefleyen bu arastirma betimsel bir arastirma olup tarama
modelindedir. Bu arastirma kapsaminda, 1986-2012 yillar1 arasinda Hacettepe Universitesi Egitim
Fakiiltesi Dergisi’nde yayinlanan 43 sayida yer alan toplam 1222 makale incelenmistir. Arastirmanin
calisma grubunu ise bu makalelerde arastirmacilar tarafindan belirlenen 6lgiitlere uygun olarak rapor
edilmis 354 6l¢me araci olugturmaktadir.

Bu calismada Cronbach alfa giivenirlik katsayisinin ¢esitli moderatér degiskenlere gore ortalama
etki biiylikliklerinin ¢ok gii¢lii oldugu sonucuna varilmistir. Ayrica duyussal yapilar1 6lgmek igin
hazirlanmig  Olgeklerin  giivenirliginin ortalama etki biiyiikliigiiniin, bilissel yapilar1 6lgmek igin
hazirlanmig  Slceklerinkinden; uyarlama ¢alismalarindaki giivenirlik katsayilarinin  ortalama etki
biliylikligiiniin, hazir 6lgegi uygulama ve gelistirme ¢aligmalarindakinden daha biyiikk oldugu
belirlenmistir. Bu sonuglarin yanmi sira, drneklemdeki bireylerin egitim diizeylerinin artmasiyla, alfa
giivenirlik katsayisinin ortalama etki biyiikliigliniin de arttigi gozlenmektedir. Peterson (1994), bu
calismadaki sonuglara benzer olarak orneklem biiylkliigiiniin alfa katsayist iizerine anlamli bir etkisi
olmadigint belirlemistir. Bu ¢alismada Churchill ve Peter’in (1984) aragtirmasindaki sonuglara benzer
olarak, madde sayisinin giivenirlik katsayisinin ortalama etki biyiikliigline anlamli bir etkisi oldugu
goriilmektedir. Bu calismanin aksine Churchill ve Peter’in (1984) ile Peterson (1994) maddelere ait
secenek sayisinin ise alfa katsayisinin biiyiikliigii iizerinde etkili oldugunu belirlemislerdir. Biitiin
moderatdr degiskenler acisindan hesaplanan etki biiytlikliiklerinin tamaminin pozitif yonde ve biiyiik
diizeyde ¢ikmasi, arastirmacilarin diigiik alfa degerine sahip olan c¢alismalar1 yayinlamaktan
kaginmalarindan kaynaklanmis olabilecegini akla getirmektedir.

Arastirmada moderatdr olarak belirlenen degiskenlerin alt gruplarina gore ortalama alfa katsayilari
da hesaplanmis ve bu ortalama alfa degerlerinin alt gruplara gore farklilik gosterip gostermedigi de
incelenmistir. Alfa katsayisinin ortalamasinin veri toplama aracinin yapisina gore degerleri ayri ayri
hesaplandiginda duyussal yapilart 6lgen 6lgme araglarindan elde edilen ortalama alfa degerinin (0,86) ve
biligsel yapilar1 6l¢en 6lgme araglarindan elde edilen ortalama alfa degerinden (0,79) biiyiik oldugu ve bu
degerler arasinda anlamli bir farklilik oldugu belirlenmistir. Duyussal ozellikleri Slgen testler igin
belirlenen giivenirlik sinir1, biligsel 6zellikleri 6lgen testlerin giivenirlik sinirindan daha disiik olsa da, bu
calismada yapilan analizler dogrultusunda duyussal testlerin daha giivenilir oldugu belirlenmistir. Ancak
veri toplama aracinin yapisina gore elde edilen her iki ortalama giivenirlik degeri de Murphy ve
Davidshofer’in (1988) siniflamasina gore orta diizeyde yiiksek bulunmustur

Veri toplama aracinin hazirlanmigina gére ortalama alfa degerleri incelendiginde, uyarlama yapilan
Olceklerden elde edilen ortalama alfa degerinin, hazir 6lgegin kullanildigt ve o6lgegin gelistirildigi
¢aligmalardan elde edilen ortalama alfa degerinden biiyiik oldugu belirlenmistir. Ancak veri toplama
araciin yapisina gore elde edilen ortalama alfa degerleri arasinda anlamli farklilik bulunmamistir. Bu
durum kullanilan dlgme aracinin durumundan bagimsiz olarak, arastirmalarin ¢ogunlukla giivenilir 6lgme
araglarina ulasmak istemelerinden kaynaklaniyor olabilecegi diisiiniilmektedir.

Sonuglar giivenirlik katsayisinin ortalama degerinin drneklem igerigi bakimindan incelendiginde,
yas diizeyi arttik¢a ortalama alfa degerinin de arttigin1 gostermektedir. Ortalama alfa degerleri arasinda
orneklem igeriginden kaynaklanan farkliliklar anlamli bulunmustur. Bu durum yas diizeyi arttikca,
bireylerin 6l¢me araglarini daha samimiyetle ve ciddiyetle yanitlamasi nedeniyle meydana gelmis olabilir.

Ortalama alfa degerleri de farkli 6rneklem biiyiikliiklerine gore incelendiginde yakin sonuglar elde
edilmistir ve bu degerler arasinda anlamli farklilik olusmadigi belirlenmistir. Bu nedenle, drneklem
biiyilikliigiiniin alfa katsayisinin biiytlikliigii iizerinde anlamli bir etkisi olmadig1 soylenebilir. Alan yazinda
giivenirlik kestirimlerinde drneklem biiyiikliigliniin genel olarak fazla olmasi gerektigi yoniinde goriisler
bulunmaktadir (Charter, 1999, 2003; Kline, 1986, Nunnally ve Bernstein, 1994, Segall, 1994). Ancak
Yurdugiil (2008) yaptig1 calismada yansiz ve tutarl bir alfa kestirimi 6rneklem genigliginin biyukligi
kadar ayn1 zamanda O&lgmelerin birinci 6zdegerinin biiylikliigine baghi oldugunu, 30 O6rneklem
biiyiikliigiinde bile birinci 6zdeger >10 oldugunda alfa katsayisinin yansiz bir kestiriminin yapilabilecegini
belirtmistir. Bu aragtirmadaki 6rneklem biiyiikliigii ile ilgili ulasilan sonug, 6zdeger yiikleri ile ilgili bir
durumdan kaynaklaniyor olabilir.
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Gtivenirlik katsayisinin ortalama degeri madde sayisina gore incelenmesiyle elde edilen bulgular,
O0lgme aracindaki madde sayisinin artmasmin givenirlik katsayisim1 da arttirmis  olabilecegi
gostermektedir. Ayrica madde sayisinin artmasinin alfa kestirimi iizerinde anlamli bir fark yarattig
belirlenmistir. Son olarak segenek sayisinin degismesinin alfa degerinin sira ortalamasi tizerinde anlaml
farklilik yaratip yaratmadigina bakildiginda, segenek sayisina gore hesaplanan sira ortalamalari arasinda
anlaml farklilik oldugu belirlenmistir.

Bu cahigmada yalmzca Hacettepe Universitesi Egitim Fakiiltesi Dergisi'ndeki makaleler
incelenmistir. Giivenirligi Cronbach alfa katsayisi ile hesaplayan tez, bildiri vb. gibi farkli tiirdeki
aragtirmalar ve farkli dergiler, yayinlar kullanilarak daha kapsamli bir ¢alisma yapilabilir. Ayrica
giivenirligi etkiledigi diistiniilen farkli degigskenler, moderatdr degisken alinarak, bu degiskenlerin etkileri
incelenebilir. Aralarinda anlamli fark bulunan moderator degiskenlerin, alfa tizerindeki etkisi kapsamli bir
calisma ile ele alinabilir. Egitim alaninda yapilan meta analiz ¢aligmalariin {ilkemizde daha da artmasi
tavsiye edilebilir. Son olarak aragtirmalarda bu kadar sik kullanilan Cronbach alfa katsayisinin,
varsayimlarini g6z Oniine alarak kullanan arastirmacilarin yaptiklari ¢alismalar {izerinden bu arastirma
tekrar edilebilir.
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