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The effect of gender on environmental attitude: A
meta-analysis study

Ahmet G6kmen

Gazi University, Gazi Faculty of Education, Turkey

The present study aims to analyze the results of the studies conducted on determining the effect of gender
on the environmental attitudes of individuals through the meta-analysis method. To this end, literature
consisting of studies conducted between the years 2009-2019 was reviewed. A total of 257 publications
related to the subject were collected in a pool. In line with the inclusion criteria determined, 53 of these
studies suitable for the coding protocol were included in the study. The sample of the study consisted of
22,103 individuals (12,188 females and 9,915 males). Calculation of the effect size of the studies and
analyses for heterogeneity and publication bias were performed using the Comprehensive Meta Analysis
statistical program. A high level of heterogeneous distribution was determined in the studies included in
the meta-analysis. Therefore, the general effect size value of the gender variable on the environmental
attitudes of the individuals was obtained as d = .28 using the random effects model. The results showed
that gender variable affected environmental attitude in favor of females at a low level. In addition, the
moderator analyses indicated that this difference was based on the participants” educational level and the
highest difference occurred at the primary education level. Considering the results, it is recommended to
start environmental education at an early age.
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1. Introduction

In the period we live in, called as Anthropological era by some researchers (Crutzen, 2003;
Steffen et al., 2007), many environmental problems such as air pollution, depletion of potable
water resources, loss of biodiversity, and notably, climate changes have occurred (Gautier, 2014;
Intergovernmental Panel on Climate Change [[PCC], 2013; Sonnenfeld & Mol, 2002; World Wide
Fund for Nature, 2018). Environmental pressure started with the establishment of agricultural
societies by human beings reached high levels in the industrial era and has continued to increase
today. Although the claim of some research that the environment is polluted even if humans do
not exist (Akytiz, 2020) is partially true, effects of human are beyond pollution in that while
doing activities harming the environment on the one hand, they damage the systems that
provide self-renewal capacity of the environment on the other hand. An increase in single-use
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plastic products was determined sometime after the emergence of the global COVID-19
Pandemic (Silva et al., 2020); however, reports stating that air pollution decreased even after a
short period of inactivity were published (National Aeronautics and Space Administration, 2020;
European Space Agency, 2020). Therefore, a significant part of the environmental problems
experienced today is human-induced (Coban, 2014; Williams & Cary, 2002), but the solution is
based on people’s awareness regarding the root of the problem (Rickinson, 2001).

Environmental education is the best way to raise awareness of people about the environment.
It is the process of learning necessary information about the environment, forming positive
attitudes toward the environment, developing the right behaviors, and creating conscious
societies that act with lifelong awareness in every point of life (Erol & Gezer, 2006; Giilersoy et
al., 2020). Well-planned environmental education that includes practical activities plays an
important role in providing individuals with exemplary behaviors toward the environment.

Knowing environmental issues enables individuals to predict the results of their activities. For
example, an individual who knows ecological relationships in nature can predict what kind of
impasse the other related species, and perhaps the whole ecosystem, could face if any species
becomes extinct and can, therefore, shape their behavior accordingly. However, many studies
emphasize that positive feelings and attitudes are more important than providing information to
individuals in environmental education. Pooley and O'Connor (2000) and Iozzi (1989) state that
environmental attitudes are directly related to behaviors and knowledge lags behind them. For
this reason, the concept of attitude toward the environment becomes important as one of the
determining factors of behavior.

Attitudes that are formed as a result of individuals” perceptions and prepares the ground for
their behaviors (Akande, 2009; Kagitgibasi, 2010) are the positive and negative emotions that are
organized based on any subject, concept, object, phenomenon or event, motivation and
information related to that subject (Giiney, 2000; Kagitcibasi, 2010; Tezbasaran, 1996). Ajzen and
Fishbein (1977) state that attitudes consist of four elements: action, goal-oriented action, action-
oriented content, and time. Erten (2005) defines environmental attitude as "individuals' emotions
such as fear, anxiety, anger caused by environmental problems, their value judgments about the
environment, and their attitudes and thoughts that can be positive or negative, such as taking
part in solving environmental problems." In this regard, attitudes toward the environment
directly affect the perspectives and preferences of individuals regarding environmental events.

However, it is not easy to change attitudes in a short time, and a long and stable process is
needed to build positive attitudes (Ekici et al., 2014). Since attitudes, in a general sense, can be
gained more easily in childhood, environmental education studies should start at an early age.
Dewey (1996) states that education given at early ages is very important for building awareness,
creating desired behavior, and enhancing positive attitudes towards the environment.

Gtiven (2013) emphasizes that individuals with a positive environmental attitude exhibit
positive behaviors towards the environment, and that determining the level of attitudes of
individuals towards the environment and environmental problems and taking necessary
measures in line with results are of great importance in terms of eliminating and preventing
environmental problems. Individuals with negative attitudes towards the environment do not
react to environmental problems and even can become a part of the problems (Ulugmar Sagir et
al., 2008). Therefore, it is very valuable for individuals of all ages, genders, professions, and
socio-economic backgrounds to have a positive environmental attitude.

The environmental education issue in Turkey has attracted the attention of researchers due to
the integration of related subjects into the curricula after the 2000s and the intensive perception
of environmental issues. After this process, studies on this issue have gradually increased. In the
relevant literature reviews conducted within the framework of the inclusion criteria determined
for this study, 257 studies on environmental attitude were encountered. However, studies
evaluating these studies as a whole are limited in number.
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Among these studies, Giiven et al. (2014), in their studies presenting a general perspective to
the relevant literature, tried to reveal the current situation by examining the studies with
environmental education as a research subject in a four-year period, between 2007 and 2011,
through content analysis. They evaluated 112 studies according to the classification criteria such
as publication year, language, participant, research type, research area, data collection tool and
data analysis program. According to the results, the researchers determined that 78% of the
studies were published in Turkish and most of them aimed the higher education level. They
revealed that the studies were mostly related to the affective domain and quantitative research
methods were generally used by researchers of these studies. Ozbey and Sama (2017) examined
65 graduate dissertations in their study to determine the general orientations in master’s theses
and doctoral dissertations on environmental education published between 2012 and 2016. It was
found in those studies that the participant groups mostly consisted of primary and secondary
school students, and attitudes towards the environment and environmental problems was most
studied. Yilmaz et al. (2015) studied master's theses and doctoral dissertations on environmental
education published between the years of 1992 and 2011 in Turkey. In their study, they examined
178 studies and reported that higher education and primary education students were included as
the participant group, and more emphasis was placed by theses studies on attitude toward the
environment, environmental awareness, and environmental knowledge. These descriptive
studies show that there has been a considerable number of studies on attitudes toward the
environment, which is an important issue. However, the results of the studies were not
sufficiently addressed in these studies, and dependent and independent variables and their
relations with environmental attitude were not mentioned.

Gokee and Sariyar (2019) conducted a descriptive study on why female and male students'
attitudes toward the environment are different. In their study, the researchers tried to determine
why attitudes toward the environment differ in favor of female students. Using a qualitative
research approach, they interviewed five parents with sons and daughters and five social studies
teachers. At the end of their study, the researchers found that the reasons for female students to
have higher attitudes towards the environment than male students were based on gender roles,
emotional and physiological characteristics, traditions, family, and environmental factors.

The present meta-analysis study aims to determine the effect of gender on environmental
attitude by synthesizing the statistical results of the studies conducted in Turkey on
environmental attitude. As a result of reviewing the related literature, no meta-analysis study
carried out in Turkey on environmental attitude has been encountered. Accordingly, there is no
meta-analysis study revealing the effect of gender on environmental attitude. In this respect, the
study data is thought to contribute to the literature.

2. Method
2.1. Research Design

In this study, a meta-analysis of studies conducted in Turkey was carried out to determine the
effect of gender on attitudes toward the environment. Meta-analysis is the process of reaching a
general conclusion by synthesizing the statistical results of independent studies on a particular
subject. Meta-analysis studies aim to reveal the facts about a subject by combining the findings
obtained from studies conducted in different places and times on the same subject and to reach the
most accurate result quantitatively by increasing the number of samples (Cumming, 2012; Ellis,
2012; Petticrew & Roberts, 2006).

2.2. Data Collection

In the present study, studies employing different scales to measure individuals' attitudes toward
the environment in Turkey were considered as the main data source. Accordingly, master's theses
and doctoral dissertations, articles and reports on environmental attitude published between 2009
and 2019 were reached to collect the data. To find the studies, “environment (“cevre” in Turkish)
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and attitude (“tutum” in Turkish) keywords were used; theses and dissertations were searched in
the national thesis center of Turkish Council of Higher Education (Yiiksek Ogretim Kurulu [YOK])
and articles were examined in TR Index databases. Also, some studies on environmental attitudes
formulated the focus keywords of the present study, environment and attitude, as “attitudes
towards environmental problems” and were, in essence, similar to those including the focus
keywords. In line with the opinions of field and field education experts, such studies were,
therefore, included in the meta-analysis. As a result, 257 studies on attitude toward the
environment in five different education levels — primary education, secondary school, high school,
university, and other different age and occupational groups— were found. Some of these studies
were excluded from the analysis as they did not meet the inclusion criteria of the study.

2.2.1. Inclusion criteria

The criteria used for the selection of the studies to include in the analysis within the scope of the
study are as follows:

1. The study should be conducted within the borders of Turkey,

2. The study should be published between 2009 and 2019,

3. The study should be published on the National Thesis Center’s unpublished master's theses
or doctoral dissertations page or in national and refereed journals in National Academic
Network and Information Center (TR Index),

4. The study should report the effect of gender on environmental attitude,

5. The study should report the validity and reliability of data collection tools used to measure
environmental attitude,

6. To calculate the standardized effect size, the studies should be empirical, the sample sizes of
the gender groups and the mean, standard deviation values should be presented in the study.

Since the effect of gender on environmental attitude is under focus in this study, review articles
and qualitative studies that failed to meet some of the abovementioned criteria were not included
in the analysis. Of the 257 studies examined according to the gender variable, 110 were not
included since they were theoretical, 30 were not suitable for the sample group, and 64 did not
provide the arithmetic mean and standard deviation values or the values required to calculate
them.

Following the collection of the studies measuring the attitude toward the environment, the
coding phase was carried out in detail and detailed information about the studies was presented.
Researchers should create a clear and detailed coding system as much as possible regarding the
studies included in a meta-analysis (Petticrew & Roberts, 2006). Accordingly, in the coding system
created for the studies included by the present meta-analysis, the identification number of the
study, title, names of the author or authors, and publication year and type were entered first. Then,
the number, mean, standard deviation of the sample in the studies, the number of samples for
males and females, mean and standard deviation values were entered. The codings were made
separately by the researcher and two experts, then they gathered together for comparison. In this
way, it was tried to prevent material errors during the data entry phase. In addition, a meeting was
held by the researchers and experts supporting the study to discuss the exclusion of the studies
that did not meet the inclusion criteria.

Validity of the general effect size in a meta-analysis depends on the validity and reliability of
the studies included in the analysis (Petitti, 2000). Therefore, the validity and reliability reports of
the attitude scales in the studies in this meta-analysis were checked and it was observed that their
validity had been ensured. The general characteristics of the studies that meet the inclusion criteria
and were used for the present meta-analysis are shown in Table 1.
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Table 1
The general characteristics of the studies included in the meta-analysis
Variable Category f %
2009 3 5.7
2010 5 9.4
2011 5 9.4
2012 7 13.2
2013 8 15.0
Publication year 2014 5 9.4
2015 7 13.2
2016 6 11.3
2017 4 7.5
2018 2 3.8
2019 1 1.9
- Articles 28 52.8
Publication types Theses 25 470
Primary education 11 20.8
Secondary school 12 22.6
Education levels High school 2 3.8
Universities 22 415
Other fields 6 11.3
Total 53 100.0

As shown in Table 1, when the publication year of 53 studies included in the meta-analysis was
considered, most of the studies (eight, [15.0%)] were conducted in 2013 and the least studies
belonged to 2019 with one study (1.9%). Of the studies, 28 (52.8%) were articles, 25 (47.2%) were
theses. Considering the education levels where the studies were carried out, 11 studies (20.8%)
were at the primary education, 12 studies (22.6%) were at the secondary school, two studies (3.8%)
were in high school, 22 studies (41.5%) were at universities and six studies (11.3%) were in other
fields. In addition, when the sample sizes in the studies were calculated, the total sample size in
the meta-analysis was 22103, 12,188 females (55%) and 9,915 males (45%).

2.3. Data Analysis

As the first step, the effect size for each study was calculated by using the quantitative data of the
studies in the meta-analysis. Effect size is a standard measure that is used to determine the
strength and direction of the relationship in a study (Basol-Go¢men, 2004). Although there are
different effect sizes, Hedges' g coefficient was used in this study because studies had mean scores
that are obtained using different scales. In cases where the arithmetic mean values of the
independent variables were not received from the same scales, the standardized arithmetic mean
difference effect size method was used. "Hedges' g" statistics is the effect size defining the
differences between the standardized means. This effect size shows how many standard deviations
the means diverge from each other (Borenstein et al., 2013).

Various classifications are used in the interpretation of the effect size. One of these
classifications is the one belonging to Thalheimer and Cook (2002), according to which the effect
size is interpreted as insignificant if it is between -.15 and .15, small if between .15 and .40, medium
if between 40 and .75, large if between .75 and 1.10, very large if between 1.10 and 1.45, and
enormous if more than 1.45. "Hedges' g" was used in the calculation of the effect size in this study,
and Thalheimer and Cook's (2002) classification, which is a more comprehensive range, was
chosen for the classification. Comprehensive Meta Analysis (CMA) statistical package program
was used to calculate and compare effect sizes in the studies (Borenstein et al., 2013). In addition to
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these calculations, all other statistical operations related to meta-analysis have been done using
this program.

In meta-analyses, two models, fixed and random, are used to calculate the effect size for each
study. In the fixed effect model, each study in the meta-analysis is assumed to be obtained from a
single population, and all studies are considered to have a single overall effect size. The fixed effect
model is based on the assumption of homogeneity and it is accepted that there is no variance
between studies. On the other hand, the random effects model assumes the variance both within
and between studies (Thompson & Sharp, 1999). Homogeneity test is usually performed to decide
which of the two models to use in studies. The method frequently used for testing homogeneity is
Q statistics. In the Q test, the null hypothesis claiming that all studies in the analysis share a
common effect size is tested with the chi-square distribution (Borenstein et al., 2013). The
acceptance of the null hypothesis shows that homogeneity is achieved and in case of homogeneity,
the fixed effect model is used. However, the Q statistics is affected by the number of studies in the
analysis. For this reason, it should not be decided which model to use just based on the Q value. In
addition to the Q statistics, > value is also used as a measure of heterogeneity, which is not
affected by the number of studies. An I2 value of 25% is interpreted as low, 50% as medium, and
75% as high heterogeneity (Cooper et al., 2009). Since the Q statistics were found to be significant,
the effect of the moderators was also examined. In case of heterogeneity, moderators are
independent variables used in meta-analysis thought to explain this heterogeneity (Card, 2012). In
this study, the variables, publication type (article, thesis) and education level (primary education,
secondary school, high school, and university and other) were used as moderators.

For studies included in meta-analysis, publication bias is checked first. Publication bias is the
overestimation of the average effect size due to the higher probability of publication of studies
with large samples or studies with statistically significant results. Funnel plots and Orwin's Safe N
calculation, Egger test and Begg Mazumdar Rank Correlation were used in the study to test
whether there was a publication bias. The fact that the Egger test and the Begg Mazumdar Rank
correlation are insignificant indicates that there is no publication bias. In the funnel plot, in cases
where there is no publication bias, the effect size of the studies is spread symmetrically around the
overall effect size since the sampling error is random (Borenstein et al., 2013). In case of publication
bias, a skewed and asymmetrical distribution is expected (Ustiin & Eryilmaz, 2014).

3. Results

The meta-analysis study was conducted in the order described in the analysis part of the data. In
line with this, it was first examined whether there was a publication bias in the studies included in
the present meta-analysis. The funnel scatter plot of the effect sizes of the studies on the effect of
gender on environmental attitude is shown in Figure 1.

In the funnel scatter plot in Figure 1, the standard error values of the studies are shown in the
Y-axis, while the standardized average difference sizes of the studies are shown on the X-axis.
Studies with small standard error values are located in the upper part of the funnel shape and near
the average effect size. When the figure is examined, the majority of the studies included in the
study are at the top of the funnel shape and close to the average effect size. In order to avoid
publication bias in meta-analysis, it is expected that the studies will spread symmetrically on both
sides of the vertical line showing the combined effect size (Borenstein et. al., 2013). According to
this, based on the standard errors of the effect sizes of the studies examining the effect of gender
on environmental attitude, six of the 53 studies in total are under the funnel scatter plot. On the
other hand, the fact that most of the studies are symmetrically located at the top of the funnel plot
shows that there is no publication bias.
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Figure 1
Funmnel scatter plot for publication bias
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In addition to the funnel plot, Orwin Safe N Count, Duval and Tweedie's trim-fill method and

Egger test were also used to examine whether there was a publication bias in the studies included
in the study. The results obtained from these methods used are shown in Table 2.

Table 2

Publication Bias Test Results for the Effect of Gender on Environmental Attitude

I(\)];z;lqizel;rotected N Begg and Mazumdar rank correlation Egger Test
“trivial” Number of Tauand Z p Value (double p Value (double tail)
studies required for Values tail)

SOF

0.01 for 1298 .02 and .25 .80 87

As can be seen in Table 2, the Orvin Protected N Number (Orwin failsafe N) shows how many
more studies may not have been included in the meta-analysis, which can reduce the overall effect
size calculated to the trivial level, considering the sample of the study. Such a number that is more
than five to ten times the number of studies included in the analysis indicates no issue of
publication bias for meta-analysis (Borenstein et al., 2013; Card, 2012). Orwin Protected N-number
was found to be 1,298. This result means that 1,298 studies are needed for an average effect size of
.26 to reach the level of .01 (trivial), which is almost zero effect. The present study consists of 53
studies conducted in Turkey, which are included on the basis of inclusion criteria obtained. There
are not 1,298 studies published in Turkey on this issue, which can be considered as an indication of
the lack of bias.

Begg and Mazumdar rank correlation and Egger test results, which are the other criteria for
publication bias, were also examined. As a result of the Begg and Mazumdar rank correlation tests
(t =.02;, z = .25; p = .80> .05), it can be stated that there is no bias. The Egger test determines
whether a possible asymmetry exists by testing it in the funnel plot. The fact that the Egger test is
not significant can also show that there is no publication bias (Card, 2012). The result of the Egger
test was found to be p = .80. This is another indication that there is no publication bias.

Before calculating the effect size of the study, a homogeneity test was performed. Determining
the homogeneity shows which model to be used in calculating the effect size. A Q test was
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performed for homogeneity first, and then the I 2 value was calculated as a complement to the Q
statistics. The results obtained for both the Q test and the I 2value are shown in Table 3.

Table 3

Findings of Homogeneity Test of Studies Based on Fixed Effects Model

Homogeneity Value (Q) df (Q) p I1?
331.644 52 0.000 84.32

The Q statistics showing the homogeneity test was calculated as Q= 331.644. The Q value is
greater than (67.50), which is 52 degrees of freedom chi-square (y?) value at the 95% significance
level. According to this result, the hypothesis for absence of homogeneity was rejected in the fixed
effects model. In other words, the distribution of effect sizes has a heterogeneous feature. Since the
homogeneity test affected by the number of studies was higher than expected, the variance of the
random effect component was calculated and the random effects model was used instead of the
fixed effects model.

Since the Q statistics are affected by the number of studies, the I 2 value was also calculated as a
complement. The I 2value shows the ratio of the total variance to the effect size. An I 2 value of 25%
indicates low level of heterogeneity, 50% indicates moderate heterogeneity, and 75% indicates a
high level of heterogeneity (Cooper et al., 2009). The average effect size I 2 value obtained for the
gender variable according to the fixed effects model showed a high level of heterogeneity with
84%. For this reason, random effects model was used instead of fixed effects model in the analyses.
The results of the random effects model used to examine the effect of gender on environmental
attitude are shown in Table 4.

Table 4
Findings Regarding Effect Size According to Random Effects Model
Average effect size 95% confidence interval
Standard error Lower U limit 7
5 1 value limit pper it P
26 53 .04 18 33 7.08 0.000

The results of the analyses made according to the random effects model in Table 4 reveal that
the standard error value is .04, the lower limit of the 95% confidence interval is .18, the upper limit
is .33, and the average effect size is .25, which all indicate that females showed more positive
attitudes in environmental attitude than males. The calculated effect size was considered to be
small according to the classification made by Thalheimer and Cook (2002). The result of the Z test
calculated for significance was found as Z = 7.08 (p< .01). According to this result, a small effect
size was found in favor of female on environmental attitude. The forest plot showing the effect
sizes of the studies included in the study is shown in Figure 2.

Figure 2 shows the forest plot of the effect sizes of the studies according to the random effects
model. While the observed effect size of the studies is shown with black squares, the horizontal
lines on both sides of each square show the 95% confidence interval of the effect size. The diamond
shaped rhombus at the bottom of all squares shows the overall effect size obtained from all studies.
When Figure 2 is examined, the effect sizes of most of the studies are positive, while the effect sizes
of some studies are negative. The studies with positive effect size show results in favor of females
in environmental attitude, whereas the studies with negative effect size show results in favor of
males.
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Figure 2

The Forest Plot Showing the Effect Sizes of the Studies
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According to the homogeneity test results, a moderator analysis was conducted to examine
whether various moderator variables affected the relationship between gender and environmental
attitudes and to find heterogeneity between the studies. Publication type and education level were
considered as moderator variables. Moderator analyses results are shown in Table 5.

Table 5

Moderator Analyses Results for Environmental Attitude

Moderator

k

g

SE

IZ

Publication type

53

Article

28

24

.04

Thesis

25

.29

.06

Education level

53

Primary education

11

.38

A1

92.51

Scondary school

12

.30

.05

75.44

High school

2

.33

22

92.45

Universities

22

24

.05

74.61

Other fields

6

06

.09

72.04

"p<.05 Q= Q Value between the Groups
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The moderator effect of publication type and education level variables on effect sizes calculated
by gender variable were examined. Publication type moderators were divided into two groups as
article (k = 28) and theses/dissertations (k = 25). Effect sizes belonging to publication type groups
were calculated as .24 for article type studies and .29 for thesis type studies. The variance between
the studies was not significant for the publication type (Q = .45, p=.501>.05), which showed that
the publication type did not affect the effect size of the environmental attitude by gender.

The education level moderators were divided into five groups that are primary education
(k = 11), secondary school (k = 12), high school (k = 2), university (k = 22), and other (k = 6). The
effect sizes of the education level groups were calculated as .38 for studies on primary education,
.30 for studies on secondary school, .33 for studies on high school, .24 for studies on universities,
and -.06 for studies on the other category. The variance between these studies is significant in favor
of the education level moderator variable (Q=9.72, p = .045 < .05). The implementation of studies
in different education levels has an impact on the effect size of the individuals' environmental
attitude according to the gender variable. When the effect sizes of the education levels are
compared, the highest effect size is found to be for primary education (.38) and the lowest effect
size is for the other category (-.06).

4. Discussion and Conclusion

Attitude toward the environment has been the focus of many studies in which it is accepted as a
determining factor in environmental behavior. These studies mostly consist of descriptive studies
that reveal the current state of environmental attitude or experimental studies that test the
effectiveness of learning methods.

In this study, which aims to determine the effect of gender on environmental attitude, 53
studies out of 257 in total were included within the framework of the determined inclusion criteria.
Although 64 studies complied with the research criteria, arithmetic mean and standard deviation
values or the values required to calculate them were not stated, so they were not included in the
meta-analysis process. Similarly, Dikmen and Tuncer (2018) reported the same situation in the
graduate theses/dissertations and articles they examined regarding Computer-Aided Instruction,
and stated that there was no standard in the presentation of the data of the research and there were
deficiencies in the findings of some studies.

Studies that investigated environmental attitudes by gender reported different results. For
example, Akilli and Yurtcan (2009) in their study found that female preservice teachers, compared
to male preservice teachers, have more positive attitudes towards the environment. In a different
study by Cetinkaya (2015), environmental attitudes of individuals who participated in outdoor
sports. It was similarly found that females, compared to males, have more positive attitudes.
Studies by Bozdemir and Faiz (2018) and Cavusoglu et al., (2017) investigated primary school
students’ attitudes towards the environment. These studies also found that female students,
compared to their male peers, have higher scores on environmental attitudes. However, some
studies put forward contradicting results to those reported by the aforementioned studies. Some
studies showed no difference in environmental attitudes by gender. For example, Akilli and Geng
(2015) in their study with secondary school students found that environmental attitudes do not
vary by gender. Similarly, Yalcinkaya et al. (2014) in their study with preservice teachers also
found no difference between male and female preservice teachers in terms of their environmental
attitudes. In some studies, albeit in a small number, it was determined that males have more
positive environmental attitudes than females. Karagar (2016) reported that males who engaged in
recreational activities, compared to females, have more positive environmental attitudes.

For the studies included in the present study, it was checked whether there was a publication
bias. To do this, Orwin Safe N Count, Duval and Tweedie's trim-fill method and Egger test were
used and funnel plot was also benefited. The results obtained from the funnel plot and other
statistical tests showed that there was no publication bias for the meta-analysis. Homogeneity tests
were carried out to decide whether the fixed or random effects model should be used to calculate
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the overall effect size in the study. As a result of homogeneity tests, random effects model was
used due to the heterogeneity among the studies. According to the results obtained, the effect size
of gender on environmental attitude was determined as .26. This result reveals that gender has a
low level of effect on environmental attitude in favor of women. Gokge and Sariyar (2019)
explained the reasons for female students to have a more positive attitude toward the environment
than males under four different themes in their study: family, environmental factors, gender roles,
and emotional and physiological characteristics. Females generally have more developed abilities
of pity, responsibility and empathy than males (Beutel & Marini, 1995), which affects their
sensitivity to the environment and environmental problems.

The gender-environment relationship between publication type or education level of the
participant group of the studies was determined with the moderator analyses. According to the
results, publication type, that is, whether the study is an article or a thesis/dissertation, did not
affect environmental attitudes according to the gender variable. There are certain differences
between a thesis and article in terms of their intention, focus, integrity, and target audience
(Paltridge, 2017; Staller, 2019). Nevertheless, their processes of reporting results are similar. Also,
theses on Educational Sciences are generally similar to articles of the same field. Besides, master’s
students are generally less experienced than doctoral students and article writers. However, if they
follow the right steps, they can achieve very successful results. The environmental attitude of
gender is not expected to change according to the publication type moderator, since the studies
included in the study were selected based on certain criteria beforehand.

However, environmental attitude studies at different education levels differed according to the
gender variable. The biggest difference was observed in the primary education. This result can be
interpreted as that the effect of gender roles on environmental attitudes at younger ages is high
and this difference decreases as the education levels increase. It is important to start environmental
education at a young age. The results of the study indicate that an early start of environmental
education is critical for children to develop a positive attitude toward the environment in the later
stages of life and to raise them as responsible individuals (Grodzinska-Jurzcak et al., 2006; Turtle et
al., 2015; Wilson, 1996).

4.1. Suggestions

Considering the results of the study, the following suggestions are made:

> The environmental attitudes of females are more positive than males. In this respect, it is
recommended to combine environmental education with activities that will increase males’
environmental attitudes and that are suitable for their physical and psychological structures. In
that sense, recreation activities that include excitement and adventure can be planned and
implemented, and their effects can be observed.

> The education level with the highest effect of gender on environmental attitude has been
determined as the primary education. Students should be provided with practical activities that
will improve their mental and physical health from an early age in touch with nature, and the
relationships between environmental education and education programs should be strengthened.
> In most of the master’s theses examined by the present study, some important statistical
values or the information required to calculate these values were not included In this regard, it is
recommended to provide training and support for graduate students at the institutes on statistical
analyses.

> The present study investigated master’s theses and doctoral dissertations that were
included by the Council of Higher Education National Thesis Center articles that were included by
the National Academic Network and Information Center database, which were all made between
the years 2009 and 2019 in Tukey. Further studies can investigate other articles included by
different indices and, in particular, make comparative analyses with results of studies made in
different countries.
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