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participate in the study in Kiiciikgekmece District of Istanbul. Both Exploratory and Confirmatory
Factor Analysis were carried out for the validity of the scale. With Exploratory Factor Analysis, it
was found that the scale consisted of two factors (positive views on single-gender education and
positive views on mixed-gender education) and 18 items and the scale explained 63% of the total
variance. When the fit index values of the scale were examined, it was found that the model had a
good fit. In order to calculate the discriminative values of the scale items, mean scores of upper and
lower groups were examined with t-test and it was found that all of the items were discriminative.
Cronbach Alpha values calculated for the scale reliability were found to vary between .81 and .89.
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INTRODUCTION

As in the whole world, studies continue in Turkey to develop education, to improve educational activities and
to ensure that students aslearning individuals benefit from these activities at the highest level. In this context,
contemporary education systems, which put the student at the centre, consider identifying and eliminating
the barriers to learning as a priority policy and continuously conduct studies and research to improve this
situation. In addition to this, as in many countries in the world, it is discussed in Turkey whether mixed-
gender education or single-gender education is more effective in educational practices; however, it seems that
there is still no consensus about reaching a final result. The main reasons for this may be the different results
of studies conducted on the subject, the uncertainty on whether the effects of this education model will be
addressed according to cognitive, social, or affective differences, and the differences of ideological, political,
and religious perspectives on the topic.

Mixed-gender education is defined as female and male students receiving education together in the same
environment, while single-gender education is defined as students with the same gender receiving education
in the same environment (Akyiiz, 2020; Erdogdu, 2020; Karatas, 2012). Klein (1985) refers to single-gender
education as “an invitation to discrimination” and describes single-gender education as inequality by its
nature. Discussions on single-gender education and mixed-gender education in Turkey emerged for the first
time in 1924 as a result of primary education graduate girls wanting to enrol in boys” high school as a result
of not being able to find a school to attend (Akyiiz, 2020). While the post-Republic transition to mixed-gender
education in secondary schools took place during 1927-1928 academic year for the first time (Karamuk, 1973),
mixed-gender education practices started in high schools following a very disputed process in 1930 (Kamer,
2017). When the starting point of mixed-gender education practices is considered in general, there were goals
such as maintaining the continuity of republic and establishing equality of opportunity between men and
women and within this context, this change mostly occurred with ideological reasons (Coskun, 2018).
According to the 1739 numbered National Education Constitutive Law, which is still in force today, it is
essential to carry out mixed-gender education for girls and boys in schools. However, although the law also
includes the expression that “some schools can be reserved for girls or boys only according to the type,
opportunities and obligations of education”, today single-gender education can be seen in only in vocational
high schools.

The transition from single-gender education to mixed-gender education has been a difficult process in Turkey;
however, limited number of studies has been conducted on the effects of this change. When these studies are
examined in general, theoretical studies in which thoughts and historical process on mixed and single-gender
education were discussed (Kamer, 2013; Kamer, 2017;Ulas, 2012) and two qualitative studies (Altintas, 2018;
Coskun, 2018) on mixed-gender education have been conducted. A study conducted in Turkey by Erarslan
and Rankin (2013) showed that students who attended single-gender education schools have more egalitarian
attitudes about roles in family life when compared with students who attended mixed-gender education
schools. According to a study conducted by Erdogdu (2020), it was found that students studying in all-girls
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schools had higher school engagement levels than students who attended mixed-gender education schools or
all-boys schools. It can be thought that the continuity of mixed or single-gender education expectations, which
is the subject of discussion at the beginning of each academicyear, is due to the limited number of research on
the subject. In other words, conducting studies in which mixed or single-gender education is evaluated and
discussed with all its aspects is very important in terms of solving these discussions.

In the United States of America, until the end of 19th century, the education was in the form of single-gender
education. However, mixed-gender education was gradually introduced since it was expensive to run single-
gender schools and due to the financial burden of establishing the required facilities and overstaffing (Butler,
1910; Kolesnik, 1969). Coleman (1961), who conducted studies on the effects of mixed-gender education in
America for a long time, stated that mixed-gender education would be harmful for both increasing academic
success and providing social adaptation. In the following years, Goodlad (1984) and Salomone ( 2003)
expressed their thoughts which supported these views of Coleman. Hillary Clinton (2001) emphasized the
efficacy of single-gender education in the American congress by saying “ There should be no barriers to single-
gender education option in the state education system. We have to see the success of single-gender schools. These schools
excite students and parents”

While the American Civil Liberties Union, which advocated mixed-gender education, has stated that mixed-
gender education contributes to the interaction of opposite sexes with each other (cited by Ogden, 2011), there
are also studies which advocate that this education model will develop opposite sexes’ understanding and
respecting each other (Mendez, 2004), women and men have to learn to live together and therefore mixed-
gender education provides children with good opportunities (Vail, 2002) and learning how the opposite sex
thinks about, evaluates and reacts to events will be possible only through mixed-gender education (Kommer,
2006).In terms of the advocates of single-gender education, there are studies which havereported thatlearning
styles of girls and boys are different (Caplice, 1994; Gurian & Ballew, 2003; Swain and Harvey, 2002); girls
participate in educational activities more in single-gender classes (Gillibrand, 1999); girls have verbal and fine
motor movements, while boys have visual spatial skills and therefore they should receive education in
different environments (Salomone, 2006).

While studies conducted to show whether mixed-gender education or single-gender education is more
effective have given different results; when considered in general, there are more studies which show that
single-gender education is effective. A study conducted in England and Wales showed that students studying
in single-gender, all-boys or all-girls classes were more successful in science lesson (Bell, 1989); in a study
conducted in New Zealand, Scott (1991) found that students in all-girls schools had higher confidence and
respect levels, while there was no evidence that they were academically more successful; it was also found
that girls preferred only girls schools to protect from the threat and abuse of boys (Sax, 2005), girls and boys
attending single-gender schools were more interested in many lessons when compared with their peers
attending mixed-gender schools (Stables, 1990) and they were academically much more successful (Collins,
Kenway, and McLead, 2000; Elam, 2009). There are also studies which concluded that students from mixed-
gender education adapted easier to universities with mixed-gender education and were more successful when
compared with students from single-gender schools (Hughes et al., 1991); positive changes occurred in selfless
levels of students as a result of the conversion of two single-gender schools into mixed-gender schools, while
no significant change was seen in terms of academic success (Marsh et al.; 1989); and which showed that
single-gender education did not have a relative advantage over mixed-gender education (Byrne, 1993).

When the study results are examined in general, it can be said that different results will pave the way for larger
number of studies to be conducted on the topic. When the results obtained are considered as a whole, the data
were obtained from the achievement of students in the exams or from measuring their views and attitudes.
However, no studies in which the views of teachers, who are one of the most im portant building blocks of
learning and teaching, are taken and no measurement instruments measuring views on this issue have been
found. It is expected that developing a scale on mixed and single-gender education will contribute to creating
awareness about studies to be conducted on this topic, conducting in-depth studies to find out the efficacy of
mixed and single-gender education based on teachers” views and showing the issue in an objective way.
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METHOD

The developmental stages of Teachers’ Views on Mixed and Single-gender Education Scale (TVMSES) and the
characteristics of the study group are shown below.

Participants

Study group consists of 718 teachers who were working in 18 different schools in Istanbul Kiiciikgekmece
district and who volunteered to participate in the study. 468 (65%) of the teachers in the study group were
female, while 250 (35%) were male. 118 (16%) of the teachers had been teaching for 0-2 years, 195 (27%) had
been teaching for 3-8 years, 138 (19%) had been teaching for 9-15 years and 267 (37%) had been teaching for 15
years and longer. 223 (31%) of our study group were primary school teachers, 389 (54%) were branch teachers,
106 (15%) were teachers of religious culture. While 272 (38%) of the teachers had taught in single-gender
classes, 446 (62%) had never taught in single-gender classes.

Developing the scale

In the first stage of scale development, the literature was reviewed and studies in which the advantages and
disadvantages of mixed-gender education and single-gender education were discussed were examined and
25 items were prepared. The suitability of the items in the prepared measurement instrument in terms of
target language and expression was examined by 10 faculty members and content validity rate was found by
deleting the items which were not thought to be suitable for the aim (Guillemin & Ferraz 2000). This rate was
found by subtracting one from the rate of the total number of faculty members who responded positively to
each item to the total number of faculty members. Three items with a content validity rate of lower than .80
was deleted and 22-item scale was made ready for a pre-trial application. Teachers’ Views on mixed and
single-gender education scale is a 5-Likert type scale and it is graded as “Totally agree, Agree, Neutral ,
Disagree , Totally disagree ”

Pre-trial application:In order to determine the technical characteristics of a scale, it should be applied to a group
that will represent the population that is targeted. For this purpose, the measurement instrument was applied
to 28 teachers from different branches who were doing their master’s degree at Istanbul Sabahattin Zaim
University. During the application, there were no questions the teachers did not understand or expected
explanations for and it was found that in general the teachers answered the questions in 15 minutes on average.

Procedure and data analysis

Before starting to apply the scales, necessary ethical and application (Istanbul Sabahattin Zaim University,
protocol no: 2020/03, 27/03/2020) permissions were taken for the study. The teachers who participated in the
study were informed about the aim of the study before the application and the measurement instruments were
applied face-to-face to teachers who volunteered to participate in the study. The measurement instrument was
applied to 732 teachers, before data analysis, the forms were examined and 14 forms which were not filled in
or which were filled in randomly were not included in the study.

Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) were first of all performed for the
validity of the scale. For this purpose, 718 forms taken for data analysis were grouped in two equal halves and
EFA was performed on 359 forms, while CFA was performed on the other 359 form. The aim of exploratory
factor analysis (EFA) is to group items associated with each other in the same factor (Stevens, 2009), while the
aim of confirmatory factor analysis (CFA) is to test the accuracy of the correlations and structures obtained
(Cokluk et al., 2010). Exploratory factor analysis showsunder which factor an item is according to item loads
and factor load values’ being .30 and higher is considered here as determinant (Klinie, 2011). In the analysis,
varimax rotation technique was used to show the relationship of items with each other, to find out how many
factors the scale had and to find out the factor structure (Pett, Lackey & Sullivan, 2003; Tabachnick & Fidell,
2007). Fit indices were calculated to test the efficacy of the structure found with CFA. In this context, in order
to test the fit of the model, Chi-Square Goodness was calculated to test the fit of the model, Root Mean Square
Error of Approximation (RMSEA) was calculated for covariance fit and Goodness of fit (GFI), which shows
the ratio of covariance and variance to the measured variance and covariance, was calculated (Byrne, 2011; Hu
& Bentler, 1999; Maiti & Mukherjee, 1991). In addition, goodness of fit index (GDF) of the analysis results
obtained with CFA, normed fit index (NFI), which compares the Chi-square value of the model and Chi-square
value of the zero model and finally adjusted goodness of fit index-AGFI were measured (Bollen, 1990). The
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items included in the scale are expected to distinguish between those with the measured feature and those
without. This gives supportive information about the validity of the scale (Biiyiikdztiirk, 2011, Turgut &
Baykul, 1992). In this context, 27% of the upper and lower groups were taken to calculate the discriminative
values of the items in the scale and unrelated t test was used for the significance of differences between lower
and upper groups. Cronbach Alpha values of the subscales were calculated for the reliability of the study.
RESULTS

This part includes validity, item analysis and reliability values of the developed scale. For exploratory factor,
first of all the sample size of the developed scale should be within suitable limits. For this reason, Kaiser-
Meyer-Olkin (KMO) value was calculated to test the suitability of the samplesize and this value was found as
,96. This value is an indicator that the sample size of the scale is suitable for exploratory factor analysis. In
addition, in order to test the statistical significance of the correlation matrix between items in the scale and to
test the normality in the distribution of data, Chi-square values were calculated by using Bartlett test and it
was found that the data obtained were suitable for factor analysis ( X26320,59, p<0.001). Next, exploratory
factor analysis was conducted, and it was found that there were 20 items with a factor load higher than .30
and with high values in more than one factor.

In the analysis conducted to find out under which factor the items in the scale were grouped, it was found that
the scale items were grouped under 2 factors with an eigenvalue higher than 1. When the scree plot below is
examined, the scale consists of two factors.

Scree Plot

Eigenvalue
@

o -

1 2 3 4 5 6 T8 9 10 11 12 13 14 15 16 17 18 19 20

Component Number
In Figure 1, the scale has two factors since the items have low eigenvalue after the second point and the
contribution of item variances was low. EFA results of the scale are in Table 1.

Following the rotation to clarify the other factors of the scale, since the correlation levels of two items were
close, these items were considered as overlapping items and factor analysis was repeated. Analysis results
with the remaining 18 items (Rotated Component Matrix) is given in Table 1.
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Table 1: Exploratory factor analysis results of views on mixed and single-gender education

(Communalities) (Rotated Component Matrix) *

(Items) Loadsin the first  Loadsin the second
factor factor

20 ,783 ,792
19 ,750 ,766
3 ,659 ,750
4 ,559 ,736
16 ,712 ,731
24 ,692 717
12 ,744 ,711
22 ,727 ,710
10 ,494 ,702
25 ,516 ,695
5 ,259 ,458
6 ,521 ,688
1 ,663 ,685
15 ,696 ,680
13 ,640 ,679
11 ,662 ,648
2 ,626 ,634
18 ,642 ,619
Explained 63,02 39.99 23.03

variance

*Values below +0,30 were not shown.

As can be seen in Table 1, the first one of the subscales obtained as a result of EFA includes views on single-
gender education and it consists of 11 items. Factor loads of the scale vary between .458 and .792 and explain
39.99% of the total variance. The other subscale includes views about mixed-gender education. This subscale
has 7 items and factor loads vary between .619 and .688. The variance explained by this subscale was measured
as 23.03%. As a result of EFA, the total variance explained by 18 items is 63%.

Item content analysis is made to show whether the items in the developed measurement instrument are
consistent and stable, whether the items measure the features the scale tries to measure and to show whether
it shows the difference between the items thathave those features and those which do not (Anastasia & Urbina,
1997; Tavsancil, 2010; Tezbasaran, 1996). For this purpose, a27% upper-lower group comparison was made to
calculate the discriminative values of the 20-item Teachers’ Views on Mixed and Single-gender Education
Scale items and the results obtained were shown in Table 2.

Table 2: Discriminative values and t test results of all items included in the scale

Item Group  X*S t p Item Group XS t p

20 Upper 4,88+,442 22,68 ,000 25 Upper 4,97+,212 21,09 ,000
Lower 2,32+1,10 Lower 2,70+1,10

19 Upper 4,83+,48 19,95 ,000 5 Upper 4,98+,132 20,32 ,000
Lower 2,44+,1.16 Lower 2,76+1.13

3 Upper 4,58+,91 16,06 ,000 6 Upper 4,784,626 18,67 ,000
Lower 2,39+1,09 Lower 2,54+1,09

4 Upper 2,11+1,57 12,72 ,000 1 Upper 4,82+,588 19,59 ,000
Lower 3,42+1,21 Lower 2,45+1.11

16 Upper 3,95+1,73 15,52 ,000 15 Upper 4,80+,598 20,24 ,000
Lower 2,52+1,19 Lower 2,35+1,12

24 Upper 4,64+,73 17,98 ,000 13 Upper 4,75+,719 21,07 ,000
Lower 2,33+1.13 Lower 2,19+1,05

12 Upper 4,76+,60 15,85 ,000 11 Upper 4,75+,837 19,32 ,000
Lower 2,71+1,21 Lower 2,24+1,08

22 Upper 4,26+1,19 10,44 ,000 2 Upper 4,68+,947 16,53 ,000
Lower 2,65+1,09 Lower 2,31+1,16
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10 Upper 4,804,668 1998 000 18 Upper  3,75+1,47 11,05 000

Lower 2,33+,1,11 Lower 1,83+1,07
As can be seen in Table 2, the difference between the upper and lower group means in all of the 18 items in
the last form of the scale was in favour of the upper group. This result shows that all the items in the scale

have discriminative values.

CFA was made to show the fit values of the two factors revealed by EFA and significance level of Chi-square
(x2) value was calculated. As a result of the analysis made, Chi-square value [x2=266,33 df=132, p<.01] was
found to be significant. The ratio of Chi-square value to the degree of freedom was measured as 2.08. This
value being between 2 and 3 shows that the model fit is within acceptable limits (Schermelleh et al.,2003). It is
seen that the standardized coefficients which show the correlation of the factors obtained by CFA with the
items vary between .26 and .88. Path diagram of the model obtained with CFA is shown in Figure-1.

When the fit index values of the scale were examined, the results were as follows: RMSEA=,05, SRMR=,04,
CFI=0.98, GFI=0.93, AGFI=,91, NFI=,95 and IFI=0.98. When the CFA results obtained are examined as a whole,
all fit indices are good (Browne & Cudeck, 1993; Byrne, 1998).
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Figure 1. CFA Results

Findings regarding reliability
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Cronbach Alpha values were calculated to find out the reliability of the subscales of views on Mixed and
Single-gender Education. Cronbach Alpha value of single-gender education subscale was calculated as ,89,
while Cronbach Alpha value of mixed-gender education subscale was calculated as ,81. Since the scale does
not give a total score, reliability value for all the scale items wasnot calculated.

CONCLUSION and DISCUSSION

The purpose of this study is to develop a measurement tool to measure teachers' views on mixed and single-
sex education. The construct validity of the developed scale was examined by EFA and CFA. Before EFA,
KMO value was calculated to find out the samplesize and the value obtained was measured as,96. Chi-square
value of the Barlett test applied to test the normality of data was found to be significant, x26320,59. Next,
exploratory factor analysis was made and it was found that there were 20 items with a factor load higher than
.30 and with high values in more than one factor. Following the rotation to clarify the other factors of the scale,
since the correlation levels of two items were close, these items were considered as overlapping items and
factor analysis was repeated. It was found that the scale was grouped in 2 factors with an eigenvalue higher
than 1. High scores from the first factor indicate positive views on single-gender education, while high scores
from the second factor indicate positive views on mixed-gender education. The first factor consists of 11 items
and explains 39.99% of the total variance. The second factor of the scale consists of 7 items and measures
23.03% of the total variance. The variance explained by allitems of the scale because of EFA is 63%. CFA was
made to test to what extent the two-factor structure shown by EFA was compatible with the subscales.

As a result of the analysis, Chi-square value was found to be significant [x2=266,33 df=132, p<.01]. The ratio of
Chi-square value to the degree of freedom was measured as 2,08. This value being between 2 and 3 shows that
the model is within acceptable limits (Schermelleh et al.,.2003).It can be seen that the standardized coefficients
which show the correlation between the factors obtained with CFA and the items vary between ,26 and ,88.
Path diagram of the model obtained with CFA is shown in Figure 1. The fit index values of the scale are as
follows: RMSEA=,05, SRMR=,05, CFI=0.98, GFI=0.93, AGFI=,91, NFI=,95 and IFI=0.98. When the CFA are
examined as a whole, it can be seen that all fit indices are good (Browne & Cudeck, 1993; Byrne,1998;
Schumacker & Lomax, 1996).

Item analysis was carried out to show whether the items in the developed measurement instrument were
consistent and stable, whether the items measured the features that the scale was trying to measure and
whether they showed the difference between those which had that feature and those which did not (Anastasia
& Urbina, 1997; Tavsancil, 2010; Tezbasaran, 1996). According to the data obtained from the scale, the scores
were listed from the highest to the lowest and t tests were made between scores of 27% up per group and 27%
lower group. According to the data obtained, the differences between groups were found to be significant in
favour of upper group in all of the 18 items in the scale. In other words, the differences between those which
had the feature measured and those which did not were found to be significant.

Cronbach Alpha internal consistency of the subscales was examined for reliability study of the scale and
Cronbach Alpha value of the first subscale, single-gender education, was found as ,89, while the Cronbach
Alpha value of mixed-gender education subscale was found as ,81. Reliability value for the overall scale was
not calculated since the scale did not give a total score. Benefiting from education opportunities is the most
basic right of every human being. Contemporary educational systems that put students at the centre see
students’ awareness of their abilities and their effort to develop these at the highest level as the main goal. In
this context, it is thought that it is important to organize educational conditions by considering all individual
differences of each student. It can be said that one of these differences is gender. In this context, it is necessary
to determine the mental, emotional, and social needs of students resulting from gender and to consider these
in educational activities. Therefore, it is very important to take the views of teachers, who have the most
important responsibilities in carrying out educational activities, in educational arrangements. For this reason,
itis thought that the Teachers’ Views on mixed and single-gender education scaledeveloped in this scale will
be animportant instrument for studies which aim to plan education. The fact that nosimilarscales were found
in literature and the expectation that the developed scale will be a pioneer in conducting new studies show
the importance of this study. When the psychometric data of the scale are examined, the result that the
reliability and validity values are acceptable and even athigh levels shows that the scale can be used in studies
conducted in Turkish culture. It should also be kept in mind that the results obtained from measurement
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instruments will give healthier results when supported with other data such as observation and in-depth
interviews.
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1. Mixed-gender education increases academic achievement.
2. Classroom management is easier in mixed-gender education
environment
3. Lessons are taught more effectively in single-gender classes
4. Students experience more reserve in mixed-gender education
environment
5. Friendships are much stronger in single-gender education
environment
6. Mixed-gender education environment increases competitiveness
more when compared with single-gender education
10. Differences between learning levels are much higher in mixed-
gender education environment
11. Mixed-gender education is more convenient in terms of children’s
personality and sexual development
12. Lessons should be taught in single-gender classes since girls and
boys have different learning styles
13. Mixed-gender education increases the ability of different genders to
understand each other
15. Mixed-gender education system is more useful in terms of different
genders’ learning to respect each other
16. Students are more driven to succeed in single-gender education
environments
18. In mixed-gender education environments, students pay more
attention to their behaviors (self-discipline)
19. Single-gender education environments increase students’ self-
confidence more
20. Single-gender education environments increase students’ skills of
self-expression
22 Single-gender classes are much more effective in building the habit
of studying together
24 I believe that there will be less behavior problems in schoolsin a
single-gender environment
25 Mixed-gender education environment increases dating-like
friendship relations
28
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