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Abstract 
This study extends previous environmental education research on gender differences 
by investigating the gender gap between boys’ and girls’ sustainability consciousness. 
The issue of whether the gender gap in environmental education can be identified also 
in sustainability education is addressed. It has been suggested that Education for 
Sustainable Development (ESD) is a teaching approach that could play a key role in 
diminishing the gender gap. However, the possible gender-specific effect of an ESD-
oriented teaching approach is empirically untested. A survey instrument was used to 
detect the hypothesized gender gap in students’ sustainability consciousness on a 
sample of 2,413 Swedish students aged 12-19. Findings reveal a gender gap in 
students’ sustainability consciousness. The gender gap increases throughout the age 
span and is amplified in ESD-oriented schools. 
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A gender gap has been reported in environmental education (EE) wherein girls show greater 
knowledge, more positive attitudes and more environmentally aware behavior (e.g., Boeve-de 
Pauw, Jacobs, & Van Petegem, 2014; Oerke & Bogner, 2010; Zelezny, Chua, & Aldrich, 2000). 
In this study we aim to extend previous EE research on gender differences by investigating if 
there is a difference between boys’ and girls’ consciousness of sustainable development, 
including economic and social issues. Furthermore, we investigate the plausibility of whether or 
not these potential differences are due to gender socialization processes by using a cross-sectional 
research design in which we measure how the strength (effect size) of the gender gap evolves 
with different grades in the school system. Education for Sustainable Development (ESD) has 
been suggested to play a key role in preventing the gender gap in education (Casimir & Dutihl, 
2003) and, in accordance with such theoretically founded suggestions, we empirically explore if, 
and in what ways, ESD-oriented schools influence gender differences as asked for by Jacob 
(2002).  

 

The	gender	gap	and	socialization	theory	
Scholars usually differentiate between the related terms of sex and gender. The term sex is used 
to refer to the biological distinctions between the sexes (usually man and woman or boy and girl) 
and the term gender refers to the process of socialization and construction of differences between 
the sexes (Marini, 1990), which is the focus of this study. Gender is socially constructed and 
might influence multiple different identities (Russell, Sarick, & Kennelly, 2002). The 
socialization of young people has taken the form of an increased gender gap in education (Jacob, 
2002; Kimmel, 2010; Lahelma, 2014; Quensel & Hurrelmann, 2013). Even from an early age, 
girls tend to outperform boys producing a gender gap where girls often receive higher grades than 
boys. In a large-scale study in England, Calvin and colleagues (2010) concluded that differences 
in educational attainment could not be explained by general sex differences in cognitive ability. 
Instead, others have identified the “boy crisis” as consisting of mainly three parts: attendance, 
achievement and behavior (Francis & Skelton, 2005; Kimmel, 2010; Lahelma, 2014).  

Casimir and Dutihl (2003) argued that sustainability education has a key role in preventing the 
gender gap. However, there is still no empirical research investigating the effects on gender of 
such specific sustainability approaches in teaching, i.e., including environmental, social and 
economic dimensions. In the related field of environmental education research, more empirical 
research on the effects on gender can be found. Zelezny and colleagues (2000) presented results 
confirming that girls consistently show stronger pro-environmental attitudes and behavior than 
boys across countries and ages.  

Previous research has also investigated the effects of specific environmental interventions and 
certification programmes on gender. Using the framework of the two-dimensional model of 
environmental values (2-MEV) developed by Bogner & Wiseman (2006), several studies have 
found gender differences. Values of utilization of nature were found to be lower and values 
representing preservation of nature were higher among females (e.g., Boeve-de Pauw, Jacobs, & 
Van Petegem, 2014; Liefländer & Bogner, 2014; Oerke & Bogner, 2010).  This pattern of gender 
differences in ecocentrism can be linked to the model of basic human values (Schwartz, 1992; 
Schwartz & Rubel, 2005), where values of self-transcendence and doing “public good” as a 
citizen represent more feminine values (Casimir & Dutihl, 2003). Schultz and colleagues (2005) 
verified the link between the model of basic human values and ecocentrism. In Sweden, 
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Torbjörnsson (2011) used the 2-MEV scale, in combination with other scales, to investigate 
sustainability attitudes among upper secondary students. The results were in line with the 
previously mentioned studies, i.e. girl students reported higher preservation values and lower 
utilization values than did boy students. Furthermore, Torbjörnsson (2011) found that gender 
differences concerning the items of solidarity and equity were even more obvious, where females 
consistently reported stronger pro-solidarity and equity attitudes than boy students. However, 
whether or not there are effects on gender of an ESD approach in teaching is still an unanswered 
question. Moreover, little is known of the effect of gender on students’ consciousness of 
sustainability more broadly, including economic and social dimensions, not only in Sweden, but 
also internationally.  

A common way to explain gender differences is by means of socialization theory (Beutel & 
Marini, 1995; Pomerantz et al., 2004; Zelezny et al., 2000). Gender socialization arises from 
constructs of gender in which children are continually influenced by their surroundings, e.g., 
parents, teachers and the media (Bussey & Bandura, 2004). The socially constructed gender 
stereotypes expect girls to be nurturing, care giving and cooperative, while boys are expected to 
be independent and competitive. Pomerantz and colleagues (2004) put forth the hypothesis that 
gender stereotyping tends to increase over time, reaching its peak when children enter 
adolescence. This is the age span where parents tend to look on their children through lenses of 
gender stereotypes and an age where children’s likeliness of adopting gender characteristics is 
significant. In this study, we empirically investigate this hypothesis by using a cross-sectional 
research design in which we measure how the strength of the gender gap evolves with different 
grades in the school system.  

Effects	of	implementation	of	education	for	sustainable	development	(ESD)	
In Sweden, like many other countries, public debate and international agreements have led 
sustainability to become an important foundation in the development of the national curriculum 
(Borg, Gericke, Höglund, & Bergman, 2012; Borg, Gericke, Höglund, & Bergman, 2014). ESD 
aims at increasing the relevance for student learning by taking a holistic perspective on content 
through integrating ecologic, economic and social perspectives, along with transformative 
approaches in teaching, such as critical thinking and participation through integrating the learning 
experience with the students’ day-to-day life (UNESCO, 2006; 2009; 2014). The role of gender 
in education is highlighted in the UN Global Action Programme (GAP) on ESD, where girls and 
women are pointed out as important drivers in the process towards sustainable development (SD), 
(UNESCO, 2014). Hence, the theoretical assumption in official documents from the UN and 
curricula is that ESD promotes equality and should reduce possible gender gaps. This is an 
assumption that we empirically explore in this paper.  

Gough (2013) advocated developing a feminist perspective on sustainability education. Feminism 
is about the ability to challenge the normative power of social structures and to avoid passing on 
these existing structures into future practice (Davies, 2013). A feminist perspective thereby 
implies the possibility to deal with the complexity of conflicting perspectives and the ability to 
change the perspectives of which we act upon (Gough, 2013). Therefore, a feminist approach to 
sustainability education could be seen to have a key role in preventing not only the gender gap in 
students’ sustainability consciousness, but also the general gender gap in education (Casimir & 
Dutihl, 2003; Gough, 2013). In a similar way, ESD is described in the literature as a 
transformative approach in teaching to deal with conflicting perspectives where not only science 
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can give the answers, many elements are unknown or hidden and there are no clear answers 
(Mogensen & Schnack, 2010; Vare & Scott, 2007; Wals, 2011). Hence, ESD implies equality 
between genders and is understood to remedy gender differences. 

A common way for schools to enlist help to implement ESD has been to seek support in 
certification programmes. In the United States, the U.S. Department of Education Green Ribbon 
Schools1 is an example of such certification programme, while in Europe has been common for 
schools to use the support of the eco-school2 certification programme among other national and 
local certifying organizations.  

In 2005, the UN Decade of Education for Sustainable Development was introduced. In 
conjunction with the closing of the decade, several Swedish studies have investigated the effects 
on students’ sustainability consciousness (SC), when schools use certifications implementing 
ESD (Berglund, Gericke, & Chang Rundgren, 2014; Berglund & Gericke, 2016; Olsson, Gericke, 
& Chang Rundgren, 2016; Olsson & Gericke, 2016). SC is a holistic concept defined as a 
composite of knowingness, attitudes and self-reported behavior related to each of the three 
dimensions of SD: environmental, social and economic dimensions (Berglund et al., 2014; 
Olsson et al., 2016). The definition of SC corresponds well with the Breiting and Mogensen 
(1999) description of students’ action competence as being closely related to co-variations 
between knowledge of action possibilities, confidence in own influence and a wish to act. A 
questionnaire has been developed that operationalizes the concept of SC into a research 
instrument (see the method section of this article).  

The results of the studies mentioned above have shown that the use of ESD-certifications have 
had little, or even a negative effect on students’ SC (Berglund et al., 2014; Olsson et al., 2016). In 
the United States, the effects in sustainability education through the Green Ribbon School 
certification have recently been investigated, but only at the school organization level (Warner & 
Elser, 2015). Consequently, to our knowledge there are no large-scale studies describing the 
effects of gender on student outcomes in ESD schools either in Europe or in North America, and 
even less empirical information about the possible effects of ESD-schools on a possible gender 
gap.  

 

Research purpose and questions 

The aim of this study was to investigate the effect of gender on students’ SC in the Swedish 
school system in a coherent way, and how this effect might relate to ESD-implementation 
programmes. Regarding the three dimensions (environmental, economic and social) of 
sustainability consciousness (SC), our questions were: 

 

1. Are there gender differences between boys and girls? 
 
If so, 
 

2. How does the effect of gender on students’ SC differ between grades six, nine and 
twelve?  
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3. In what ways do ESD-certified schools influence gender differences? 

 

Method 
In order to answer the research questions, we needed a sample of a large and equal number of 
boys and girls where we could separate the two sexes to be able to explain the gender effects. An 
equal number of students in ESD-certified schools and non-certified schools representing the 
three different grades were equally needed along with a survey instrument with the capacity to 
capture differences in students’ SC. The results of the data analysis should illuminate the effects 
of the gender differences in relation to the aims of the study. In this section, we present the 
methods that meet the requirements to answer the research questions of this study.  

The	sample	
Participants for this study were selected from grade six (ages 12-13), grade nine (ages 15-16) and 
grade twelve (ages 18-19). This is an age range in which students  should have received specific 
goals according to the Swedish compulsory school curriculum and the final year of the upper 
secondary school (Swedish National Agency for Education, 2011; 2014). Compulsory schooling 
in Sweden starts in grade one (ages 6-7) and ends with grade nine. Almost all children in Sweden 
also take a preparatory school year before the compulsory school starts (förskoleklass). Near 100 
percent of the students continue from grade nine to an upper secondary school program of 
interest, i.e. grade ten (ages 16-17) to grade twelve. The final three years of the compulsory 
school system and the three years of the upper secondary school have a tradition of subject 
teachers, where each teacher usually teaches the students in one to four subjects. In the lower 
grades it is more common for one teacher to teach most subjects in a class. 

The study reported here is part of a larger investigation of the implementation of ESD in the 
Swedish school system, for which two sets of schools for each grade were selected from across 
Sweden. One group adopted an explicit ESD-oriented approach for which they have received 
certifications or awards and the other group consisted of regular schools without such an explicit 
approach. In this study, we used the same sample by focusing on the effect of gender on students’ 
SC, ignoring the general differences between school-types (ESD-certified and regular schools 
called non-ESD schools) and age groups, which are reported elsewhere (Berglund et al., 2014; 
Olsson et al., 2016; Olsson & Gericke, 2016).  

In the first step of the sampling process, 26 schools with an ESD-oriented approach were 
selected, after identifying such schools from registers compiled by certifying organizations (The 
Swedish Council for Higher Education, 2015; Swedish National Agency for Education, 2015; 
The Keep Sweden Tidy Foundation, 2015; WWF, 2015). In the second step, we selected 25 
schools that did not explicitly follow an ESD-oriented approach, but matched the ESD-schools in 
most other respects. For this purpose, we used the information in the Swedish SALSA3 and 
SIRIS4 databases about socio-economic factors and grades. These factors were regarded as the 
most important factors to consider when finding comparable schools. There was also verbal 
communication with principals and representatives of the local school authorities in order to 
validate the sampling.  
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Data were collected from students in age homogeneous classes in the three grades. At most, 
students from two classes of each grade in a school were selected in the sampling to avoid having 
responses from students in one selected school to excessively bias our results. The number of 
participants was 2413 in total and the response rates are shown in Table 1. 

Overall, the sample included 51 schools across Sweden, with a mix of big and small schools, as 
well as schools in urban and rural areas. The data was collected in 2013, according to the ethical 
regulations of the Swedish Research Council (Hermerén et al., 2011), during teaching hours and 
always with a researcher present in the classroom to ensure that all the participants received the 
same information and instruction. This procedure probably had a positive effect on the response 
rates. The students who did not participate were mainly at home due to illness, taking an exam or 
participating in other activities in their school at the time of data collection. The web-based 
Survey&Report software package (Artisan, 2015) was used to answer the questionnaire, unless 
computers were not available, in which case the participants used a paper version. The paper 
responses were subsequently transferred to Survey&Report by the researchers to facilitate their 
export to data analysis software. In a background question of the questionnaire, students marked 
their sex (boy or girl) and we used this information to separate the population for further gender 
analysis. Hence, we used the two sexes to illuminate the effects of the gender socialization 
process. This also means that we for methodological reasons chose to exclude other possible 
transgender categorizations to which young people today might ascribe their gender identity. The 
number of participants, response rates, missing data and sex ratio for the sample and the different 
subgroups are shown in Table 1. Our sample can be considered a good representation of the 
schools in Sweden. 

[Insert Table 1 near here] 

The	survey	instrument	
The questionnaire used in this study has been used in several studies previously (Berglund et al., 
2014; Olsson et al., 2016; Olsson & Gericke, 2016). The instrument was constructed based on a 
Canadian questionnaire developed by Michalos and colleagues (2011; 2012) and it provided a 
suitable foundation for a survey instrument to detect the hypothesized gender differences in 
students’ SC. The instrument was refined to be adapted for the construct of SC, i.e., knowingness, 
attitudes and behavior aspects in each of the environmental, economic and social dimensions, as 
described in detail by the Olsson and colleagues (2016) and Berglund and colleagues (2014).  

Two pilot studies were performed for the purpose of strengthening the validity of the 
questionnaire for the participating age groups. In grade six, we relied on two experienced 
teachers to provide input on the language in the questionnaire for this age group. Both pilot 
studies were followed by group interviews to ensure that the understanding of the items and that 
the language of the questionnaire were suitable for each age group, this created a validity 
procedure which resulted in three grade-adapted but compatible versions of the questionnaire.  

The questionnaire included 50 items. Each item invited responses on a five point Likert-scale 
ranging from: (1) ‘strongly disagree’ to (5) ‘strongly agree’, with a ‘don’t know’ option. The 
environmental, social and economic dimension of SD, separately included questions of the three 
different aspects of knowingness, attitudes and behavior; in total 17, 13 and 20 items covered the 
environmental, economic and social dimensions of SD, respectively. A table of the categorization 
of items, the different sub-constructs and the questionnaires can be found on our website5. 
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Data	analysis	
Cronbach’s alpha analysis and principle axis factoring (PAF) were conducted using IBM SPSS 
Statistics version 22 to establish the reliability and construct validity of the questionnaire in 
accordance with guidelines in Field (2013). The significance of the alpha value is dependent on 
various factors, such as the number of items and the type of test involved (Field, 2013). Our 
questionnaire covered the dimensions of SD, including a wide range of perspectives that to some 
extent were overlapping. Therefore, it is not meaningful to put an exact threshold to the alpha 
value. However, alpha values between 0.7 and 0.9 are regarded as generally indicative of the 
reliability for this type of study. Sometimes alpha values lower than 0.7 may be acceptable if the 
items cover diverse meanings (Field, 2013). Based on the guidelines of reliability measures 
mentioned in the Methods section, the results of our reliability analysis indicate a survey 
instrument with good reliability. For the EnvEcoSoc KAB variable (50 items) α=.90, for the Env 
KAB variable (17 items) α=.77, for the Eco KAB variable (13 items) α=.70 and for the Soc KAB 
variable (20 items) α=.82.  The slightly lower values for the economic dimension is possibly a 
result of fewer items or that the students had difficulties in recognizing and responding to the 
economic issues in a consistent manner as for the environmental and social dimension issues.  

The questionnaire can be divided into different sub-constructs5. Each sub-construct consists of 
four to eight knowingness, attitudes or behavior items in the environmental, economic or social 
dimensions, respectively. In our analysis, we allowed for 25% missing data of the respondents’ 
answers in each of the different sub-constructs, respectively, including the ‘don’t know’ option. 
However, the level of missing data was very low (Table 1). 

According to Tytler (2014), it is important to evaluate construct validity when performing 
research based on a survey instrument, including attitudinal aspects. In the PAF analysis, we 
explored whether the students recognized the structure of the SD-dimensions underlying the 
framework of our instrument. Oblique rotation was used since the SD dimensions could be 
considered to correlate and the number of factors was set to three, with the limit of eigenvalues 
over Kaiser’s criterion of 1. The knowingness (K), attitude (A) and behavior (B) variables were 
constructed from the variables (items) related to all three SD dimensions. We analyzed these 
psychometric constructs of the questionnaire separately. Otherwise, the PAF analysis would have 
found these three factors and the theoretical framework of the three SD dimensions underlying 
the survey would not have been confirmed. The construct validity analyses indicate that students’ 
responses to a large extent reflected the theoretical framework underlying the questionnaire. The 
results of the PAF showed high correlations between each of the three exploratory factors and the 
theoretical construct of the respective SD dimension. The Person’s correlations between the three 
exploratory factors and its corresponding SD dimension were: .730≤r≤.964, p<.001. The three 
exploratory factors of each of the sub-constructs, K, A and B explained 43.4%, 47.5% and 42.1% 
of the variance, respectively. An extended description of these analyses is presented elsewhere 
(Olsson, 2014). 

Students’ SC was analyzed using multivariate analysis of variance (MANOVA) and Wilks’ 
Lambda statistics to test for significant differences between mean Likert scores. We examined the 
variances of all schools and considered them to be within the limits for MANOVA assumptions. 
SC is defined as a composite of the K, A and B aspects of the environmental, social and 
economic dimensions of SD. The three SD dimension variables associated with items of the 
environmental, economic and social dimensions were called Env KAB, Eco KAB and Soc KAB, 
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respectively. These three dimension variables all together constituted the overall SC variable 
called EnvEcoSoc KAB (i.e., all 50 each items). Through the MANOVA, the effects of multiple 
factors such as grade and ESD-certification on the dependent variables (Env KAB, Eco KAB and 
Soc KAB) can be accounted for simultaneously. Moreover, MANOVA can take account of 
correlations between the dependent variables.  
 
Furthermore, we delved more deeply into the MANOVA results through the ANOVA included to 
the multivariate analysis, by applying separate F-tests to the comparison of students’ responses. 
In the ANOVA, which was calculated in addition to the MANOVA, a single dependent variable 
at a time was analyzed. Accordingly, the ANOVA also controlled for fixed factors, such as grade 
and ESD-certification of a school when comparing the sexes. These univariate results extend the 
multivariate analysis, clarifying the detected gender differences between students’ responses. The 
significance level for all analyses was set at p<.05.  
 
According to Cohen (1988), a common way to describe the magnitude of the detected differences 
between groups of respondents is to calculate the effect size of the difference, e.g., using Cohen’s 
d.  
 

‘The power of a statistical test depends on three parameters: the significance criterion, 
the reliability of the sample results, and the “effect size,” that is, the degree to which the 
phenomenon exists’ (Cohen, 1988, p. 4). 

 
When Cohen’s d is calculated, mean values and standard deviations of the two groups are used. 
By using Cohen’s d it is possible to detect trends and tendencies in differences between groups of 
students. This way of using effects sizes to describe trends is not so common. However, it is a 
very illustrative and informative way of describing and comparing the hypothesized gender 
trends and tendencies of this study. The effect size is considered as small, moderate, medium and 
large if d≥0.2, ≥0.3, ≥0.5 and ≥0.8, respectively (Cohen, 1988). 
 

Results 
The main message of the results in this study is that there is a gender gap in students’ 
sustainability consciousness worth considering in formal education in Sweden. Older students 
displayed a larger gender gap and there was an interaction with age. Moreover, students in ESD-
certified schools showed a larger gender gap than students in the non-certified schools. In this 
section, we present the results of the reliability and validity analysis of the survey instrument 
followed by the results describing the effects of the gender differences detected in this study.   

Multivariate	and	univariate	results	of	gender	differences	
To answer the first research question, gender differences in SC were analyzed using MANOVA 
and the variable EnvEcoSoc KAB. In the analysis, we controlled for the factors ‘grade’ and 
‘ESD-certification’. Using Wilk’s Lambda, there was a significant gender effect on students’ SC 
for the whole population, Λ=.928, F(3, 2341)=60.7, p<.001, partial η2=.072. Moreover, there was 
a significant interaction effect between the sex and age for the whole population, which means 
that age also has to be a part of the explanation of gender differences of students’ SC. For the 
effect of the interaction between sex and age on students’ SC, Wilks’ Lambda was Λ=.922, F(6, 
4682)=3.22, p=.004, partial η2=.004. Accordingly, when looking at differences in SC of each age 
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group separately, we also found significant gender differences. Using Wilks’ Lambda, the results 
were: in grade 6 Λ=.968, F(3, 904)=9.9, p<.001, partial η2=.032, in grade nine Λ=.908, F(3, 
810)=27.2, p<.001, partial η2=.092 and in grade twelve Λ=.879, F(3, 623)=28.7, p<.001, partial 
η2=.121. 

Through including the ANOVA with the multivariate analyzes, it was possible to scrutinize the 
character of the detected gender differences in students’ SC and to answer the second research 
question. The results of each grade revealed that girls consistently reported significant higher 
mean values than boys, with a few exceptions for the sixth graders in the economic dimension 
and for the students in the ninth grade schools without an ESD-certification, where girls and boys 
mean values were almost equal (see Table 2). For the environmental and social dimensions: 
p<.001 for all grades separately, as well as for the whole population. For the economic 
dimensions: p=.041 between genders in ninth grade, p=.004 for grade twelve and p=.003 for the 
whole population. Also in the univariate analysis there were significant interactions worth 
considering. The previously mentioned interaction effect for the whole population between sex 
and age in SC was derived from the interaction effects between these two factors in the 
environmental dimension (p=.006) and the social dimension (p=.005). This means that as young 
people grow up, the gender gap between girls and boys increases (in favor of the girls).  

Furthermore, to be able to say something about the magnitude of these significant differences 
between boys and girls, we also calculated the effect sizes (Cohen’s d) of the mean value 
differences. The mean values, standard deviations and the effect size of all comparisons between 
girls and boys are shown in Table 2. The numbers outlined in Table 2 reveal a tendency for a 
growing gender gap, as the students get older. The effect size of the girl-boy difference tends to 
increase for each grade in our sample. This tendency of increased gender effects is illustrated in 
Figure 1. However, it is important to note that the figure illustrates cross-sectional results and is 
not a representation of longitudinal results. Between grades six and twelve the effect of gender 
increased from no effect to a small effect size regarding the economic dimension and for the 
environmental and social dimension the effect of gender increased from a small to medium effect 
size in the same age span. Figure 1 also shows that an analysis of the social dimension revealed 
the biggest effects on gender. The environmental dimension followed the same pattern, whilst the 
economic dimension did not reveal any gender effects until grade twelve. 

[Insert Figure 1 near here] 

Moreover, our analysis regarding the third research question revealed that an ESD-certification 
tends to favor girls in different ways at different ages. In the sixth grade, there is a significant 
interaction between sex and ESD-certification of a school in the results of the environmental 
dimension (p=.022). Girls score higher mean values if they attend a school with an ESD-
certification than girls in schools without that kind of certification, while boys do not. In the ninth 
grade there is the same tendency, but in the economic dimension (p=.029). If we look at the 
results of the whole population, the interaction between sex and ESD-certification is gone in the 
results of the economic dimension, but is still present for the environmental dimension (p=.017). 
Again, to be able to say something about the magnitude of these gender differences, Cohen’s d 
was calculated for the students in ESD-certified schools and non-ESD-certified schools, 
respectively (see Table 2).  

[Insert Table 2 near here] 
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The numbers outlined in Table 2 indicate a tendency that an ESD-certification leads to increased 
gender effects, i.e., increased differences between girls and boys in their consciousness of SD 
issues. This tendency of an increased gender gap was due to the girls increased SC in the ESD-
schools, while the boys SC in the ESD-schools were not affected regarding environmental and 
economic issues, and slightly negatively affected when it comes to issues of the social dimension. 
Figure 2 shows this increased gender gap for the sample as a whole. For the economic dimension, 
the effect on gender of an ESD-certification increases from no effect to a small effect size. 
Likewise, the effect size increases from small to medium regarding the environmental dimension 
and from moderate to medium for the social dimension.  

[Insert Figure 2 near here] 

To summarize the results, in our data analysis we found that: 

1. There is a gender gap regarding students’ SC as well as for the environmental, social and 
economic dimensions separately in favor of the girls. 

2. The effect of gender on students’ SC is age dependent. Older students display a larger 
gender gap than the younger students. This interaction between gender and age is 
especially notable in the environmental and social dimensions of SD. 

3. Students in schools with an ESD certification showed a larger gender gap than students in 
non-ESD-certified schools and girl students accounted for most of this difference. 

 

Discussion   
Here follows a discussion that relates to the three research questions in consecutive order. 

A	gender	gap	in	sustainability	education	
This study contributes new knowledge by presenting results about effects of gender on students’ 
broader consciousness of sustainability, characterized as an increasing gender gap in students’ SC 
as they get older. These results extend previous findings of environmental education research by 
including results of economic and social dimensions to the environmental one. We can conclude 
that there is a significant gender difference in students’ SC and for its constituent dimensions for 
the sample as a whole, as well as for each of the three age groups in grades 6, 9 and 12. It is the 
girls who constantly report stronger SC than boys.  

The findings in each SD dimension separately are similar to previous findings in environmental 
education research where girls are found to constantly report stronger pro-environmental attitudes 
and behavior than boys (Boeve-de Pauw et al., 2014; Liefländer & Bogner, 2014; Oerke & 
Bogner, 2010; Zelezny et al., 2000;). Furthermore, our results confirm previous research in 
Sweden where girls in upper secondary schools, not only report stronger pro-environmental 
attitudes than boys, but also stronger attitudes in issues concerning solidarity and equity 
(Torbjörnsson, 2011). In our study, we found that the social dimension followed the same pattern 
as the results of the environmental dimension, and the gender effects in the social dimension were 
even larger. However, for the issues of the economic dimension, the effect of gender was not 
present in the two younger age groups. It seems that the students and teachers (Borg et al., 2014) 
had ambiguous perceptions of the role of the economy in SD.  Our results can be related to recent 
studies in Australia on the age groups in K-12, in which it has been shown that the learning areas 
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of economics do not include sustainability issues (Dyment, Hill, & Emery, 2015). These findings 
imply that boys and girls are equally unfamiliar to issues of the economic dimension of 
sustainability, which could be an explanation for our results regarding the economic dimension in 
the two younger age groups.  

An	increased	gender	gap	over	ages	
The effect sizes reported in Table 2 and the representation in Figure 2 reveal an increasing gender 
gap among students aged 12-13 (grade 6) towards the age of 15-16 (grade 9) and further to the 
age 18-19 (grade 12). These findings show that the magnitude of the gender gap in sustainability 
consciousness increases with each grade in the school system. The results are conclusive because 
of the large sample size (N=2,413) and the large effect size differences. Since we do not have 
data on student backgrounds, we cannot conclusively determine the reason for these results. 
However, we can say that these differences evolved as a consequence of the social factors or 
school that the students have in common. According to the literature, the most plausible 
explanation for gender differences is that the students have been socialized into divergent 
identities (Jacob, 2002; Kimmel, 2010; Lahelma, 2014; Pomerantz et al., 2004; Quenzel & 
Hurrelmann, 2013). 

The social construction of gender starts in the early years and is a process where parents and 
teachers tend to treat boys and girls differently. It is a dynamic process where children and adults 
influence one another through the children’s development. The period of adolescence has been 
defined as the period where gender characteristic issues become especially important (Pomerantz 
et al., 2004; Quenzel & Hurrelmann, 2013). In the words of socialization theory, it is the gender 
role expectations that promote the girls’ concern for others and the increasing importance of 
gender issues in adolescents that is the mechanism behind the increasing gender gap in the 
students’ SC. Our results seem to support this theory since we found an increased gender gap 
among the older students. The increased gender gap in later grades might also be a consequence 
of schooling itself and girls might see that success in school opens greater opportunities for their 
future career (Kimmel, 2010; Lahelma, 2014). More research is warranted to explore the 
mechanisms behind the socialization process, which is causing the increasing gender gap with 
age. The most urgent question to address is whether the mechanisms are to be found in society or 
school, especially if the reasons are to be related to ESD itself.   

The	implication	of	the	gender	gap	for	ESD	
Our results show that ESD-certified schools amplify rather than inhibit gender differences (in 
comparison to regular non-certified schools), quite the opposite of what ESD is purported to do in 
the official documents (UNESCO, 2006; 2009; 2014). This is a very important finding for the 
field of ESD research, as well as for practitioners implementing ESD.  
 
ESD is described in the literature as a more transformative and inclusive approach in teaching 
and that it promotes equality (Vare & Scott, 2007; Wals, 2011; see also introduction, p. 3). 
Interestingly, as pointed out before, our study shows the contradiction that schools certifying 
themselves as ESD-schools have been shown to display a larger gender gap in students’ SC. Does 
this imply that sustainability education by means of ESD does not have the ability to remedy the 
gender gap? Not necessarily. A key question that arises based on our findings is whether ESD is 
implemented as described in the literature, or whether it does not have the strength to break 
normative gender structures as suggested in the literature? To answer that question, results from 
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our previous studies might give a hint to the correct answer.  
 
In previous studies of the same sample of students as in this study, ESD-certification has been 
shown to have had small and even negative effects on students’ consciousness of SD (Berglund et 
al., 2014; Berglund & Gericke, 2016; Olsson et al., 2016; Olsson & Gericke, 2016). Based on 
these results, we argued that a normative teaching approach, rather than a transformative one as 
prescribed in the ESD literature might be the explanation for these results (Olsson & Gericke, 
2016). A normative teaching approach to sustainability implies that the aim of teaching is to 
transmit certain environmental values and behaviors to students based on scientific knowledge 
(Vare & Wcott, 2007; Wals, 2011). Furthermore, this hypothesis was verified in a study in which 
we found that students in ESD-certified schools do not experience more transformative teaching 
approaches in comparison to students in non-ESD schools (Boeve de-Pauw, Gericke, Olsson, & 
Berglund, 2015). There are also strong indications that teachers generally teach environmental 
and sustainability issues in a normative manner (Boeve-de Pauw & Van Petegem, 2011; Borg et 
al., 2012), including teachers in certified schools (Stagell et al., 2014). Moreover, according to 
Schwartz’s theories described earlier, girls are expected to be more receptive to, and more 
tolerant of, normative teaching than boys. In this study, our results reveal that girls in ESD-
certified schools are affected by the teaching in a way that boys are not. This result could, 
therefore, imply that teaching in ESD-certified schools is more normative than teaching in the 
non-certified schools. Hence the most likely explanation to our question is that ESD-certified 
schools have not yet implemented ESD in teaching as the literature suggests. Further research is 
therefore needed to search for further empirical evidence if an ESD approach has the capacity to 
remedy the gender gap in students’ sustainability consciousness, including environmental, 
economic and social dimensions. 

Generalizability	of	the	study	
Our study had a cross-sectional design and to fully conclude that the differences exist, especially 
the differences that increase with age, a longitudinal study design would be recommended in 
order to rule out other factors of influence. The magnitude of the gender gap in our results, 
however, suggests that we really have captured the true story of gender differences in students’ 
broader consciousness of SD between the age groups represented in this study. Also worth noting 
is the fact that not all people today feel comfortable to let their biological sex determine their 
gender, but rather see their gender identity as falling into various groups (Gough et al., 2003; 
McGinty, 2016; Russell, 2013). For analytical reasons, our study only focused on the two most 
common genders as a way to illuminate the effects of gender socialization in a generalizable way. 
Hence, our study does not claim to inductively explore how the gender socialization process 
occurs, and we are aware that our methodology excluded other possible genders. Further 
research, taking the socialization of multiple genders into account, is warranted. 

Conclusions	
Firstly, this article shows that there is a gender gap between boys and girls in their overall SC and 
also in the environmental, economic and social dimensions separately. Thus, our results extend 
the findings of previous environmental education research. Girls consistently demonstrate 
stronger SC and higher mean values in the separate dimensions than boys. However, we suggest 
that the absence of sustainability issues in economic learning areas could explain why there is no 
gender gap in the economic dimension among the two younger of the three age groups.  
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Secondly, we have also found that the gender gap increases with age, which is identified by an 
increased effect of gender on students’ SC by age. This might be interpreted to show that the 
gender socialization process increases the gender gap between boys and girls from the age of 12 
through to the age of 19. This suggests that the current teaching tradition in the investigated 
schools maintains the gender socialization process and the typical ideology of masculinity and 
femininity. 

Thirdly, our findings reveal a larger gender gap in students’ SC in the ESD-certified schools in 
comparison with students in non-certified schools. Our results, coupled with previous findings 
(Boeve de-Pauw et al., 2015; Olsson & Gericke, 2016) indicate that this may be because ESD-
certified schools do not practice transformative approaches to ESD teaching as prescribed by the 
ESD literature. Therefore, the question of whether or not a transformative ESD approach can 
remedy the gender gap in sustainability education is still empirically unanswered.  
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Note  
1. U.S. Department of Education Green Ribbon Schools. http://www2.ed.gov/programs/green-
ribbon-schools/index.html  

2. Eco-schools certification program. http://www.ecoschools.global/  

3. SALSA, Skolverkets Analysverktyg för Lokala SambandsAnalyser [The National Agency for 
Education’s analysis tool for context analysis]. http://salsa.artisan.se/ 

4. SIRIS, Skolverkets Internetbaserade Resultat- och kvalitetsInformationsSystem. [The National 
Agency for Education's online information system on results and quality]. 
http://siris.skolverket.se/siris/f?p=Siris:1:0 

5. Web-addresses for the questionnaires and categorization of items: 

Grade six: 
http://urn.kb.se/resolve?urn=urn:nbn:se:kau:diva-48133  
Grade nine: 
http://urn.kb.se/resolve?urn=urn:nbn:se:kau:diva-48134  
Grade twelve: 
http://urn.kb.se/resolve?urn=urn:nbn:se:kau:diva-48135  
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Categorization of items: 
http://urn.kb.se/resolve?urn=urn:nbn:se:kau:diva-48136  
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Figure 1. Representation of the increased gender gap among 6th-12th grade students in the 
Swedish school system. Students from both Education for Sustainable Development (ESD) 
schools and non-ESD schools are combined. Effect sizes of the different age groups in each 
sustainable development dimension 
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Figure 2.  Overall (all grades) gender effects (Cohen’s d) for the ESD-certified schools in 
comparison to the non-ESD-certified schools.* Indicates significant difference 

 

0

0,1

0,2

0,3

0,4

0,5

0,6

ENV	KAB ECO	KAB SOC	KAB

M
ag
ni
tu
de
	o
f	g
en
de
r	d
iff
er
en
ce
s	

Co
he
n'
s	d

Non-ESD

ESD

      * * * 



Table 1. The number of participants, sex ratio (boys/girls), response rates and missing data. 
Numbers for the ESD part and non-ESD part of the sample are within parathesis. 

	
Grade	six			

(ESD;non-ESD)	
Grade	nine			

(ESD;non-ESD)	
Grade	twelve			
(ESD;non-ESD)	

Total												
(ESD;non-ESD)	

Number	of	
students	

934						
(505;429)	

841						
(407;434)	

638						
(400;238)	

2413	
(1312;1101)	

sex	ratio	
boys:girls	

1.09			
(0.99;1.21)	

1.05			
(1.09;1.01)	

0.81			
(0.72;0.96)	

0.99			
(0.93;1.08)	

Response	
rates	

86.6%	
(89.8%;83.2%)	

89.7%	
(90.0%;89.4%)	

65.7%	
(63.7%;69.3%)	

80.7%																
(79.0%;80.9%)	

Missing	
data	

2.6%	
(2.8%;2.3%)	

3.0%	
(3.4%;2.5%)	

2.8%	
(2.7%;2.9%)	

2.4%	
(2.7%;2.0%)	

 



Table 2.  Descriptive statistics (means and standard deviations) and effect sizes for the 
comparisons between girls and boys students. Effect size (Cohen’s d) is marked in gray. 

 

		 		 ENV	KAB	 		 		 ECO	KAB	 		 		 SOC	KAB	 		 		
		 		 Mean	 		 stddev.	 Mean	 		 stddev.	 Mean	 		 stddev.	
All	schools	

	 	 	 	 	 	 	 	 	 	

	
Girls	 3.80	 ±		 0.56	 3.69	 ±		 0.53	 4.12	 ±		 0.45	

Overall	 Boys	 3.59	 ±		 0.55	 3.62	 ±		 0.56	 3.90	 ±		 0.54	

	
Effect	size	 0.37	 		 	 0.13	 		 	 0.45	 		 	

	
Girls	 3.75	 ±		 0.54	 3.73	 ±		 0.50	 4.18	 ±		 0.40	

Grade	6	 Boys	 3.62	 ±		 0.56	 3.72	 ±		 0.57	 4.05	 ±		 0.52	

	
Effect	size	 0.24	 		 	 0.01	 		 	 0.28	 		 	

	
Girls	 3.66	 ±		 0.57	 3.59 ±		 0.58 4.04 ±		 0.50 

Grade	9	 Boys	 3.48	 ±		 0.52	 3.57 ±		 0.51 3.76 ±		 0.55 

	
Effect	size	 0.32	 		 	 0.04	 		 	 0.54	 		 	

	
Girls	 4.02 ±		 0.50 3.76 ±		 0.50 4.14 ±		 0.43 

Grade	12	 Boys	 3.72 ±		 0.54 3.63 ±		 0.52 3.85 ±		 0.50 

	
Effect	size	 0.58	 		 	 0.27	 		 	 0.63	 		 	

ESD	schools	 		 		 		 		 		 		 		 		 		

	
Girls	 3.86 ±		 0.57 3.73 ±		 0.55 4.13 ±		 0.47 

Overall	 Boys	 3.60 ±		 0.57 3.62 ±		 0.57 3.87 ±		 0.58 

	
Effect	size	 0.46	 		 	 0.20	 		 	 0.49	 		 	

	
Girls	 3.84 ±		 0.52 3.75 ±		 0.52 4.19 ±		 0.40 

Grade	6	 Boys	 3.64 ±		 0.58 3.74 ±		 0.54 4.06 ±		 0.54 

	
Effect	size	 0.36	 		 	 0.02	 		 	 0.28	 		 	

	
Girls	 3.65 ±		 0.63 3.62 ±		 0.62 4.01 ±		 0.57 

Grade	9	 Boys	 3.46 ±		 0.55 3.45 ±		 0.58 3.68 ±		 0.58 

	
Effect	size	 0.32	 		 	 0.28	 		 	 0.58	 		 	

	
Girls	 4.05 ±		 0.50 3.80 ±		 0.51 4.16 ±		 0.44 

Grade	12	 Boys	 3.70 ±		 0.57 3.66 ±		 0.56 3.84 ±		 0.54 

	
Effect	size	 0.65	 		 	 0.28	 		 	 0.66	 		 	

Non-ESD	schools	 		 		 		 		 		 		 		 		 		

	
Girls	 3.72 ±		 0.54 3.64 ±		 0.51 4.11 ±		 0.42 

Overall	 Boys	 3.59 ±		 0.52 3.63 ±		 0.54 3.92 ±		 0.50 

	
Effect	size	 0.24	 		 	 0.02	 		 	 0.41	 		 	

	
Girls	 3.63 ±		 0.55 3.70 ±		 0.47 4.15 ±		 0.41 

Grade	6	 Boys	 3.59 ±		 0.54 3.71 ±		 0.59 4.03 ±		 0.50 

	
Effect	size	 0.06	 		 	 -0.01	 		 	 0.26	 		 	

	
Girls	 3.67 ±		 0.51 3.56 ±		 0.55 4.07 ±		 0.43 

Grade	9	 Boys	 3.51 ±		 0.50 3.57 ±		 0.51 3.84 ±		 0.50 

	
Effect	size	 0.32	 		 	 -0.01	 		 	 0.49	 		 	

	
Girls	 3.95 ±		 0.50 3.68 ±		 0.47 4.11 ±		 0.42 

Grade	12	 Boys	 3.74 ±		 0.51 3.59 ±		 0.45 3.86 ±		 0.45 
		 Effect	size	 0.42	 		 		 0.20	 		 		 0.58	 		 		


