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Abstract 
Education for Sustainable Development (ESD) is a designated goal of the UN 
and by now an integral part of modern curricula. ESD programs grounded in 
student perceptions are considered the ideal starting point for effective 
learning progress. Although various studies about the student conceptions in 
ESD contexts exist, little data is available about younger age groups. This 
cross-sectional study is supposed to extend insight into adolescent percep-
tions on sustainability and sustainable behavior by providing a systematic 
analysis of students’ (N = 139, age 10.2 ± 0.28) perceptions. A suitable cate-
gory system needed establishment first. On that basis substantial knowledge 
gaps regarding the three pillars of sustainability were identified: economic 
and social aspects were rarely addressed. Most students had encountered the 
term “sustainable” in the media first. The dominant category was “examples 
for sustainable behavior”. The terms sustainable and eco-friendly appear to be 
used synonymously by the students. Based on conceptual preferences, impli-
cations for further research and concepts for student-centered ESD teaching 
are provided. 
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1. Introduction 

The Sustainable Development Goals (SDGs) are part of the UN’s Agenda 2030, 
which addresses global issues such as climate change, poverty, and inequality. 
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Education for Sustainable Development (ESD) is regarded a powerful tool to 
achieve the SDGs (UNESCO, 2017). Implementing ESD elements in syllabi has 
been advanced by the Decade of Education for Sustainable Development. How-
ever, the Sustainable Development Goals Report 2017, describes “the rate of 
progress in many areas far slower than needed to meet the targets by 2030” 
(UNSD, 2017: p. 4). Likewise, studies on ESD elements in the German school 
system reported gaps in curricula and irregularities between school types (Sing-
er-Brodowski et al., 2019). In some states curricula have been adapted and ex-
panded to include key ESD content (Bayerisches Staatsministerium für Unter-
richt und Kultus, 2014). To what extent this content is implemented in the 
classroom and adopted by the students, remains to be clarified. Especially the 
students’ understanding of sustainability as a multidimensional construct should 
be considered. 

1.1. ESD and Sustainability 

The term sustainability is defined as “meeting the needs of the present without 
compromising the ability of future generations to meet their own needs” 
(Brundtland, 1987: p. 4). This initial classification has been refined by identify-
ing 3 key areas of sustainable action, namely ecology, economy and social mat-
ters (Imran et al., 2014). The SDGs demonstrate that sustainable action and ESD 
involve many different issues and are considered an interdisciplinary field of re-
search (Sund & Gericke, 2020). Sustainable development encompasses aspects 
such as: 1) social progress, which recognizes the needs of everyone; 2) effective 
protection of the environment; 3) prudent use of natural resources, and 4) 
maintenance of high and stable levels of economic growth and employment 
(DETR Report, 2000). Apart from political guidelines, however, there are also 
different research approaches with regard to sustainability concepts. For exam-
ple, “strong sustainability” is an approach to sustainable development that em-
phasizes the need to maintain or enhance the stock of natural capital, such as 
biodiversity, ecosystems, and non-renewable resources. It argues that human 
well-being is dependent on the preservation of ecological systems and that eco-
nomic development should not come at the expense of environmental degrada-
tion (Ekins et al., 2003; Liobikiene et al., 2019). Other researchers focus on the 
social and planetary boundaries in interaction with and relation to ecological 
and economic aspects (Norström et al., 2020). Although sustainability has been 
established as a multidisciplinary concept, studies show that ecological aspects 
are paramount (Benninghaus et al., 2018; Stössel et al., 2021; Walshe, 2013). The 
term sustainable is often used synonymously with environmentally friendly by 
young students (Raab & Bogner, 2021; Walshe, 2013). Thus, little perceptions on 
economic and social aspects of sustainability are expected. 

Studies have revealed a correlation between sustainability knowledge, atti-
tudes, and behaviors. Emotions can strongly influence behavior and high know-
ledge scores can positively influence pro-environmental attitudes (Carmi et al., 
2015; Faize & Akhtar, 2020; Geiger et al., 2019; Maurer et al., 2020). Derived 
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from this, establishing in-depth sustainability knowledge should motivate learn-
ers to live more sustainable lifestyles. However, discrepancies were revealed be-
tween the knowledge of environmentally harmful actions and its practical im-
plementation into everyday-life (Keselman et al., 2012). For example, people 
share knowledge about the global danger of biodiversity loss yet do not act ac-
cordingly unless a viable threat to their current lifestyle, such as shortages in ba-
sic food items, is imminent. People know exactly what sustainable behavior 
means, but manifest binary perceptions of sustainable lifestyles (Kowasch & 
Lippe, 2019). Therefore, one task of sustainability research is to determine which 
sustainability concepts and ideas on sustainable lifestyles prevail. These concepts 
serve as a basis for effective ESD, on the one hand by identifying topics and 
knowledge gaps regarding various target groups, and on the other hand by pro-
viding action-oriented approaches. Such holistic approaches should also take 
into account that there seems to be a different disposition for action between 
men and women with regard to sustainability. 

1.2. Gender and Sustainability 

Gender differences in sustainability knowledge, attitudes, and actions were un-
covered across a range of topics. These include gender equality as part of sus-
tainable development itself, differences in consumer behavior, as well as atti-
tudes towards the importance of the topic as such (Bloodhart & Swim, 2020). 
With regard to the ecological aspects of sustainable behavior, it has been dem-
onstrated that women tend to exhibit more pro-environmental behavior (PEB) 
than men (Dzialo, 2017). Women also tend to be more receptive towards more 
sustainable and environmentally friendly behavioral changes relative to men 
(Newman & Trump, 2023). Various approaches have been proposed to motivate 
men to display more PEBs (Rainisio et al., 2022). Regarding educational con-
tribution to promote PEBs, it is assumed that these gender differences should 
either be prevented by addressing them early on in elementary school syllabi 
or choose gender-appropriate topics for students in adolescent education. 
Since it is not yet clear at what age such gender differences begin to manifest, 
one goal of this study is to find out whether they are already measurable in 
fifth graders. 

1.3. Student Perceptions and Sustainability 

Following a constructivist perspective of learning, students are actively structur-
ing their knowledge based on individual skills and experiences (Piaget, 1964). 
Although a wide variety of constructivist teaching approaches exists, one con-
sensus remains: learning is an active process based on the individual characteris-
tics of the learner (de Kock et al., 2004). The realization of this core statement 
varies widely (Bodner et al., 2001). Scientists agree, however, that besides physi-
cal and social prerequisites, prior-experiences and prior-knowledge play a major 
role in the learning process (Driver, 1989; Posner et al., 1982). Prior to entering 
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the classroom, students can hold “naïve” perceptions before they are confronted 
with “professional” perceptions. Naïve student perceptions influence the inte-
gration of new ideas. Conceptual change research suggests that a variety of con-
cepts can exist for the same topic. However, even if these concepts contradict 
each other, they do not necessarily need to be replaced, but can co-exist (Boyes 
& Stanisstreet, 1990; Thorn et al., 2016). This is especially true for every-day 
perceptions that explain phenomena on a superficial, oversimplified level 
(Schauss & Sprenger, 2021). Such misconceptions can undermine ESD efforts as 
learners cling to these in everyday contexts and apply scientifically proven con-
cepts only in educational environments. For example, studies regarding percep-
tions about biodiversity loss revealed that students acknowledge biodiversity 
conversation as important, yet do not seem to be aware of their own harmful ac-
tions (Kilinc et al., 2013). This results in less pro-environmental behavior (Cimer 
et al., 2011; Kaiser & Roczen, 2008). The conceptual change theory provides ap-
proaches to change nonscientific perceptions into scientific ones (Posner et al., 
1982). One crucial element of this modification is to target pre-existing concepts 
directly. Therefore, it is essential for educational research to determine empiri-
cally which misconceptions are prevalent. A better understanding of students’ 
perceptions helps teachers effectively address them in ESD teaching. Identifying 
students’ existing perceptions in empirical studies is thus an essential prerequi-
site for effective teaching and learning.  

Student perceptions can be surveyed by different methods: interviews (Lucero 
et al., 2020; Opitz et al., 2017), open-ended questions (Jaimes et al., 2020; 
Schneiderhan-Opel & Bogner, 2019), concept-maps (Walshe, 2008), or mul-
tiple-choice questions (Hoppe et al., 2020). Interviews and closed-ended ques-
tions are appropriate when the topic has been extensively researched and ques-
tionnaires items can be deduced from literature review (e.g. in Ayene et al., 2019; 
Fidalgo et al., 2020; Walters et al., 2022). To the best of the authors’ knowledge, 
few studies on students’ perceptions of sustainability have been published. Most 
of these studies focus on specific sub-areas, such as energy, waste management, 
biodiversity, climate change and sustainable nutrition (Dornhoff et al., 2020; 
Opitz et al., 2017; Schauss & Sprenger, 2021; Schmid & Bogner, 2018b). There-
fore, the primary aim of this study was to explore students’ general perceptions 
of “sustainability” to compare them to professional perceptions and derive im-
plications for teaching practice. 

This study provides an important contribution to current research as students 
of our age group were rarely interviewed due to the strict requirement of admi-
nistrational permission. For practical reasons, a large proportion of studies on 
student perceptions use freshmen whose perceptions are assumed to be equiva-
lent to high school students. In consequence, our study followed the difficult 
way of sampling in school despite of the need of special permission from the 
Ministry of Education. In addition, we regard it important to know the circums-
tances of sampling as for many online questionnaires it is not entirely clear 
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whether students completed them on their own when surveys were finalized at 
home. 

To conclude, while sustainable action is internationally recognized as an im-
portant educational goal, its practical implementation in schools needs to be 
strengthened as part of the effort to meet the SDGs. One approach to creating 
effective learning environments is to assess students’ prior knowledge and expe-
riences and integrate them into the relevant lessons. To date, little information is 
available in this research area about the target group we have chosen. It could 
also be useful to consider differences in the gender of the students, as women 
seem to be more inclined to act in an environmentally friendly and thus sus-
tainable way. 

1.4. Research Questions 

Since the current state of research in this age cohort does not show any catego-
ries for student perceptions of sustainability, a category system had to be estab-
lished and validated first. This resulting category system was analyzed in detail 
and possible sources of information on the part of the students were identified. 
Subsequently, the results were compared within the sample, i.e., in relation to 
gender and school. The following research questions guided the analysis:  

1) What student perceptions do 5th graders hold about sustainability and sus-
tainable behavior?  

2) What gender differences can be identified in 5th graders regarding sustaina-
bility concepts? 

2. Materials and Methods 
2.1. Sample and Data Collection 

139 Bavarian 5th-graders (10.2 ± 0.28 years, 43% ♀) completed 4 open-ended 
questions in a paper-pencil test. The students were part of a random sample 
from southern German urban areas. Participation in the study was voluntary 
and took place at school during school hours. Three classes each at three differ-
ent schools in different cities were surveyed. The questions shown in Table 1 
were validated in a previous pilot study with 88 students. For this purpose, the 
pilot group was divided into 2 subgroups, which answered a different selection  
 
Table 1. Questions for concept-retrieval. 

Question Wording 

Q1 
What does the term “sustainability” mean to you? 
Name 2 examples for sustainable behavior. 

Q2 Is living sustainably important? Give reasons why/why not. 

Q3 Explain differences between sustainable and non-sustainable agriculture. 

Q4 
What would you change to live a more sustainable lifestyle? 
Provide examples. 
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of questions. The grouping was based on school grades, so it can be assumed 
that the two subgroups operated at a similar level of knowledge and therefore 
represented comparable groups. Subsequently, the questions that provoked the 
most elaborated answers were selected. 

2.2. Development of the Category System 

The category system was developed according to qualitative content analysis 
(Bos & Tarnai, 1999; Mayring, 2015). First, some categories were developed de-
ductively based on literature review. This initial draft of the category system was 
tested with about 10% of the data set. If items did not fit into any category but 
their inclusion seemed relevant, new categories were added. This process was 
repeated three times. A coding guideline with a clear definition of every category 
and an anchor example for each category was provided. Table 2 displays an ex-
cerpt of the coding guidelines.  

Three raters who had not previously processed the data set were introduced to 
the category system through a coding guide. 30% of the data was rated by two 
independent raters and the entire data set by another rater to determine in-
ter-rater reliability. The latter was repeated two months later to determine in-
tra-rater reliability. Cross-matching of the results was then used to validate the 
category system. Due to the very good concordance, the validation process was 
considered complete. Categories that were affected by less than 3% of the data 
were now grouped together as “others” to simplify the system. 

2.3. Reliabilities 

Intra- and inter-rater-reliability tests were conducted to validate the category 
system. One rater rated the whole set of students twice within 2 months (Co-
hen’s Κ = 0.93). Two other raters rated the same 30% of the dataset. Their results 
were compared to each other as well as the first rater (Cohen’s Κ = 0.81, 0.82 and 
0.89). The resulting Cohen’s kappa scores in the range of 0.81 - 1.00 indicate an 
“almost perfect” agreement between the raters (Cohen, 1960; Landis & Koch, 
1977). 
 
Table 2. Examples for categories, their definition and anchor examples from the category 
system. 

Category Definition Anchor Example 

Generation 
Refers to future generations, their 
needs etc. 

“You should live in a way that your 
children can live that way, too.” 

Climate 
Change 

Refers to actions for more climate 
protection, to stop climate change, 

“We need more climate 
protection.” 

Locomotion 
Refers to any kind of (human) 
transportation 

“We should ride our bicycles 
more and use the car less.” 

Recycling 
Refers to waste separation 
as well as reusable materials 

“We need good waste separation 
to protect our oceans.” 
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3. Results 

53.24% of students reported knowing the term sustainability from television or 
other media. 35.97% stated that they knew it from school. Multiple answers were 
possible in closed questions. A total of 1001 items was processed. This study first 
looks at the global breakdown of all questions across the main categories and 
then attempts to look at individual subcategories in more detail. This procedure 
was chosen to allow follow-up studies in which the same questions are to be 
asked in different grades. This should provide information about how persistent 
student ideas about sustainability topics are and whether the sustainability topics 
of the curriculum are reflected in the student ideas. Therefore, a detailed analysis 
of the individual subcategories within the scope of this analysis seems useful in 
order to specify these very subcategories for a larger-scale survey. With a larger 
amount of data, it will then be possible to look at the extent to which each ques-
tion, considered individually, varies across the different subject areas. However, 
this procedure would go beyond the scope of the present paper. 

3.1. Main Categories 

The main categories were “Definition”, “Example”, “Other” and “Not Usable”. 
57% of the items were coded as “Example”, 17% were classified as “Definition” 
(see Figure 1). 20% of the items were coded as “not usable”, which includes 
non-related utterances such as “I don’t know”. 6% of utterances were defined as 
“other”, which means they were topic-related but did not fit any of the catego-
ries. 

3.2. “Definition” Category 

Item counts for “Definition”-subcategories throughout all 4 questions were “eco- 
friendly” (48%), “climate change” (27%), “planet-friendly” (19%) and “generation” 
 

 

Figure 1. Item count for main categories in %. 
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(7%). Closer analysis of Question #2 shows a general, positive tendency towards 
sustainable behavior (see Figure 2). Most perceptions fell into the category 
“eco-friendly (44%). 14% of the items were classified as “no/ no answer”, which 
means students regarded sustainable lifestyles as not important. 13% concerned 
the planet-topic, which means students highlighted the fact that there is only one 
earth to live on and therefore one planet to save for humankind. The original de-
finition of sustainable behavior, namely, to preserve resources etc. for future 
generations, was mentioned in 3% of the items.  

3.3. “Example” Category 

Further analysis of the “example” category throughout all questions showed high 
item counts for “recycling” (40%) and “environmental protection” (33%, see 
Figure 3). Most student perceptions addressed using less plastic or reusing plas-
tic waste in packaging or clothing. “Locomotion” (21%) combined items related 
to means of transport, like taking the bus instead of the car or preferring e-cars 
to combustion engines. The least rated subcategory, “consumption” (6%), mainly  
 

 

Figure 2. Item count for definition-category in % for all questions. 
 

 

Figure 3. Item Count for example-category in % for all questions. 
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referred to food. Most items were either for buying more organic products or 
eating less meat in general. 

3.4. Sustainable Lifestyles 

Closer analysis of Question #4 confirms a general, positive tendency towards 
more sustainable behavior (see Figure 4). 13% of the items were classified as 
“no/no answer”. “Recycling” (37%) and “Locomotion” (28%) were the highest 
rated categories. “Environmental Protection” (7%) and “Consumption” (5%) the 
least rated ones. 

In a separate analysis items were not categorized regarding their content, but 
their wording. They were rated as “positive” if they promoted certain behavior 
like “riding the bike more often” or “negative”, if they opposed certain behavior, 
like “stop eating meat”. Most of the items were rated negative (62%, see Figure 
5). 

3.5. Correlations 

Significant correlations appear between response pattern and gender (p = 0.031). 
Female students gave an average of M = 12.83 (±6.9) meaningful responses; male 
students M = 10.54 (±5.24). 
 

 

Figure 4. Item count for example-category in % for question #4. 
 

 

Figure 5. Positive and negative items in %. 
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It can be concluded that the developed category system allowed for a practical 
quantification of the data in practice. The descriptions and anchor examples of 
the categories have led to excellent reliability results, which means that the cate-
gory system can be considered valid. The data suggests that students primarily 
provide examples of sustainable actions and sustainability concepts, but rarely 
concise definitions. Additionally, the environmental dimension is clearly pre-
dominant and social and economic aspects are almost completely overlooked. It 
is also noteworthy that the students seem to perceive little room for agency on 
their part. It can also be deduced from their statements that they probably have a 
negative attitude toward sustainability concepts or perceive them as restrictions 
rather than opportunities. The correlation analysis showed that girls expressed 
themselves more frequently or more diversely than boys. 

4. Discussion 

Young students seem to have conceptional gaps regarding the multidimensional 
model of sustainable development. Most of the items refer to environmental 
protection and environmental problems, which means that sustainable is used 
synonymously to environmentally friendly. This is in contradiction to earlier 
studies where 5th-graders distinguished the term sustainability from environ-
mental protection in a quantitative questionnaire (Fiedler et al., 2021). The pre-
dominance of the ecological dimension, however, is in line with literature on 
student ideas (Benninghaus et al., 2018; Fiedler et al., 2020; Stössel et al., 2021). 
In our data students rarely provided definitions of sustainable behavior, and if 
so, they seldomly included intergenerational and interdimensional aspects. In 
the context of this study, it was not possible to compare factual knowledge di-
rectly with student perceptions. Such conflicting statements should, however, be 
discussed in subsequent studies. 

4.1. “Sustainable” Is Synonymous to “Eco-Friendly” 

More than two thirds of the analyzed items are related to environmentally 
friendly or climate friendly behavior. This supports previous studies showing 
that young students focus on environmental aspects of sustainability (Schauss & 
Sprenger, 2021; Schmid & Bogner, 2018b; Walshe, 2013). 67% of the “definition” 
category and 77% of the “example” category were distributed among various 
subcategories covering ecological aspects. This shows a great diversity of student 
perceptions regarding the ecological dimension. Parts of the “consumption” 
category can be attributed to economic aspects of ESD. However, it can be as-
sumed that “organic products” were mentioned for environmental or animal 
welfare reasons (Dornhoff et al., 2020). The social sector may have appeared in 
the form of intergenerational aspects of sustainable behavior. Nevertheless, such 
items account for less than 0.5% of the item set. Sustainable behavior refers to 
many different methods and levels, such as consumer behavior, energy con-
sumption, means of transportation, leisure activities, and nutrition, so that stu-
dents can hardly be expected to cover all categories. Nevertheless, this is where 
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more qualitatively oriented studies could pick up in order to follow up with stu-
dents about different behaviors. Although there are different theoretical bases 
for sustainability education, the different approaches agree that sustainable de-
velopment is only successful if all dimensions are covered. For instance, there 
are many examples of how environmental protection can succeed in the long 
term only in combination with social equity and security. By implication, hu-
mans are dependent on ecosystem services in economic terms. Therefore, it is 
important to address this issue by ensuring that the interconnection of ecologi-
cal, economic and social dimensions is taught in ESD from the start. Stu-
dent-related topics, such as saving water in everyday life or waste separation, 
should therefore not only be approached from one perspective, but always in 
connection with all dimensions of sustainable behavior (Benninghaus et al., 
2018; Schmid & Bogner, 2018a). 

The Sustainable Development Education strategy specifies five fundamental 
principles of sustainability: living within environmental limits; achieving a sus-
tainable economy; ensuring a strong, healthy, and just society; using sound 
science responsibility; and promoting good governance (UNSD, 2017). In this 
study, participants primarily mentioned the first two aspects. It appears that the 
economic and, above all, social and cultural aspects of sustainability are not yet 
present in adolescent student perceptions. This could be related to the German 
curriculum, which prioritizes ecological topics in lower grades. However, since 
most students named “media” as their main source of information about sustai-
nability, this needs further clarification. It seems generally advisable, however, to 
adapt the curriculum for younger students in such a way that more ESD dimen-
sions are covered at an early stage. For example, the Swedish curriculum for ESD 
could be used as a model, where all dimensions are covered as early as preschool 
age as part of a holistic approach (Borg & Samuelsson, 2022). 

The UNs’ definition of sustainable development explicitly includes the needs 
of future generations (UNESCO, 2019). However, students rarely voiced the in-
tention to preserve resources for future generations, e.g., by using renewable 
energy sources. Students struggle to make connections between global problems 
and their own (Keselman et al., 2012). The ability to assess long-term conse-
quences of behavior develops during adolescence (Shubert et al., 2020). Initially, 
there are two parallel concepts of the future: students distinguish between im-
pacts on their own future and on society’s (Hicks & Holden, 1995). This gap re-
mains to be bridged by clarifying that negative effects on a global scale are 
equivalent to negative effects directly on the students’ lifestyles. The ability to 
think and act in a future-oriented way can be fostered among adolescents 
(McCue et al., 2019). ESD initiatives should build on this and, in addition to im-
provements in the content of social and economic aspects, further expand inter-
generational issues. 

4.2. Student Perceptions and Possible Sources 

More than half of the students indicated that they first encountered the term 
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sustainability in the media. Other studies of student attitudes have reached simi-
lar conclusions (Mills Shaw et al., 2008; Raab & Bogner, 2021). In consequence, a 
large proportion of students enter the classroom with pre-concepts about this 
topic and therefore these pre-concepts need acknowledging in teaching efforts. 
Apart from that, education as a professional source of information should fill 
gaps in the pre-concepts. Apart from that, it seems alarming that the school does 
not appear as a primary source of information. Sustainability concepts appear in 
German elementary school curricula. These findings indicate that there is a dis-
crepancy between educational concepts and their actual implementation in the 
classroom. In German speaking contexts, studies have shown that recycling is a 
popular topic in primary education (Raab & Bogner, 2020). 

“Recycling” is the highest ranking in the examples’ subcategories. It might 
appear counterintuitive that students would think about which PE group a plas-
tic package belongs to. However, recycling is a popular issue for elementary and 
middle school ESD programs (Altikolatsi et al., 2021). Most students were fa-
miliar with the terminology from advertisement and media. In recent years, 
packaging shifted to highlighting its reusability or recyclability. Consequently, 
recycling appears so often because it occurs more frequently both in the school 
context and in everyday life. 

Due to high relevance to everyday life, recycling cycles are a popular intro-
ductory topic for sustainable development courses. Elementary school students 
have been found to mimic the behavior of their caregivers regarding recycling. 
The influence of school lessons is marginal (Shubert et al., 2020). Students’ be-
havior at this point tends to be unreflective and may not provide insight into en-
vironmental attitudes or other pro-environmental behaviors. Nevertheless, a 
positive trend of student attitudes towards waste separation and recycling can be 
identified at secondary level (Aklman et al., 2019). In this age group, recycling 
behavior seems to be more reflective, but specific knowledge on the complex in-
terrelationships of sustainable development is still lacking. For adults, studies 
suggest a positive relationship between knowledge of waste management and 
general environmental attitudes (Dhenge et al., 2022). In the Bavarian curricu-
lum “ecosystem forest” is an obligatory topic in 4th grade (Bayerisches Staatsmi-
nisterium für Unterricht und Kultus, 2014) focusing for instance on tree decline 
or rainforest deforestation and its consequences. However, a closer look reveals 
that the students are against forest clearing but cannot give any precise reasons 
for this. Deforestation and recycling both seem to be popular topics among pri-
mary level teachers but seem to be treated superficially. Following a spiral curri-
culum, the school staff should focus on one topic and address it in recurring 
projects across subjects and grades (Mathar, 2015; Strachan et al., 2022). This 
could on the one hand counteract superficial knowledge transfer and on the 
other hand help to convey not only ecological aspects of sustainability, but also 
economic and social ones. 

The “consumption” category was not mentioned as often as expected and does 
not seem to reflect the behavior of 10-year-olds. For example, a frequently men-
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tioned topic was e-cars. There is no evidence that children can influence the 
choice of the family car. If they have not had to face this problem themselves, 
students have likely encountered it in other contexts. Studies have shown that 
product placements and advertising have a major influence on children’s prod-
uct preferences (Behal & Soni, 2018). Since most students said they were familiar 
with the terminology from the media, advertising is suggestive. In advertise-
ment, environmentally conscious aspects of a product are regarded as the basis 
for successful positive branding (Vesal et al., 2021). Other studies report a great-
er impact on purchase behavior from advertising that does not highlight direct 
positive effects on buyers, e.g., the special comfort of a car, but the resulting pos-
itive impact on the entire community, e.g., e-cars as environmentally friendly 
alternatives (Jäger & Weber, 2020). Brand advertising increasingly focuses on 
highlighting sustainable aspects of their products to ensure brand loyalty 
(Loučanová et al., 2021; Noh & Johnson, 2019). This concept appeals to young 
target groups, too (Sharma & Joshi, 2019). Therefore, it can be assumed that the 
students have frequently encountered the term sustainability in advertising. 
Typical examples from the German market are smart solutions, e-cars, cosmetics 
with less microplastic and recyclable packaging. The category of sustainable 
products also comprised meat substitutes and organic foods. 

According to current studies, about 5% of German adults live vegan or vege-
tarian (Paslakis et al., 2020). Even though medical experts emphasize that a ve-
getarian diet in children may be related to health deficits, an increase in vegeta-
rians and vegans has been reported (Boukid, 2021; Rudloff et al., 2019). Other 
studies have found that modern vegetarian diets, presumably based on various 
meat substitutes, show little nutritional disadvantage in children. However, no 
advantages in terms of diseases or fitness could be found either (Alexy et al., 
2021). Although the “meat substitute” category receives a lot of media attention, 
it covers only a small portion of the items. This seems plausible considering that 
parents’ eating habits have considerable impact on children’s eating habits 
(Mahmood et al., 2021; Scaglioni et al., 2008). In addition to gender differences, 
evidence suggests that vegetarian children have a higher socioeconomic status 
(Nieczuja-Dwojacka et al., 2020). It seems as if not just the behavior of parents, 
but very much the parental home determines the eating preferences of children. 
No data collection on students’ socioeconomic status was approved as part of 
this study. Commercials for meat substitutes and organic food have increased 
significantly in recent years (Boukid, 2021). However, items related to environ-
mental-friendly food or organic products make up 1% of the data. Thus, stu-
dents do not seem to see a connection between food consumption and sustaina-
ble behavior (Schoolman et al., 2016). As part of a follow-up study that further 
illuminates the categories found here, it would be interesting to collect so-
cio-economic data and compare it with items from the nutrition category. 

Discrepancies between item count in the environmental protection category 
and the data regarding Q4 (“What would you change to live a more sustainable 
lifestyle?”) provided interesting insight into the students’ self-perceived influ-
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ence. When asked about the actions they would take themselves, recycling and 
locomotion were mentioned most frequently. This suggests that students ac-
knowledge sustainable behavior to be important, they do not seem to attribute 
power to change to themselves. Thus, they do not think their own actions can 
have a viable impact on the environment. This conclusion can be drawn from 
the discrepancy between questions 2 and 4. In question 2 (“Is living sustainably 
important? Give reasons why/why not.”), “yes” is frequently stated, but reasons 
for approval are rarely given. Similarly, question 4 (“What would you change to 
live a more sustainable lifestyle?”) was frequently answered with “nothing” or 
synonymous terms. However, it seems questionable that students’ daily lives are 
already as sustainable as possible - so there would be room for improvement, 
such as more sustainable means of transportation. Contrary to the Fridays-For- 
Future (FFF) movement’s core idea, this target group does not seem to see the 
opportunity to actively engage in environmental protection and more sustaina-
ble lifestyles themselves (Noth & Tonzer, 2022). Recent research suggests that a 
sense of obligation is a primary factor for FFF demonstrators to participate in 
pro-environmental actions (Wallis & Loy, 2021). This is where ESD teaching 
could step in and provide a theoretical basis for adolescent self-efficacy and 
practical ideas for age-appropriate sustainable actions. 

4.3. Gender and Pro-Environmental Perceptions 

Studies have shown that women tend to have higher environmental attitudes 
and environmentally friendly behavior than men (Casaló & Escario, 2018; Po-
thitou et al., 2016). Our study supports this conclusion. A correlation between 
topic-related statements and gender as well as school could be revealed. Howev-
er, by using open-ended questions for surveying student perceptions a lack of 
response does not necessarily equate to a lack of knowledge. The differences 
could also stem from gender-specific characteristics of writing ability or re-
sponse motivation. As mentioned earlier, the category system developed in this 
study should provide a basis for further investigation. For example, in interviews 
the problem of writing ability could be avoided. 

This could be connected to a differentiation between individual contributions 
to sustainable behavior and collective contributions. For example, each individ-
ual can make a contribution by ensuring that recycling is properly executed. In 
regions where the appropriate infrastructure must first be provided at a political 
level individual efforts are much harder to achieve. Thus collective efforts such 
as suggestions and innovations are needed. The Fridays-For-Future movement is 
a good example of how such changes can be made bottom-up, i.e. starting from 
the citizens. In this instance, young people commit themselves to pushing for 
change on a political and economic level (Wahlström et al., 2020). Alternatively, 
legislators can define top-down measures and create financial incentives, e.g. by 
raising the price of not properly separated waste. However, it is important to 
ensure that citizens—and students—have a basic understanding of such meas-
ures. Following the example of waste management, recycling infrastructure 
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would exists, but implementation at the individual level might fail and thus, the 
whole system (Azarova et al., 2019; Liebe & Dobers, 2019). This is where the 
education system should step in and ensure an understanding of sustainable life-
styles including their effects on an individual as well as on a collective level. Our 
data shows that students tend to have a negative attitude towards sustainable ac-
tions. This indicates that they tend to view sustainable actions as top-down, i.e. 
as being dictated from higher level institutions. In order to bring about effective 
and long-term changes, students should be made aware of their own responsibil-
ity in the system and be given the opportunity to actively participate, e.g. by 
contributing ideas for a more sustainable school life. 

4.4. Educational Implications 

The students’ general attitude towards sustainable behavior reveals whether sus-
tainable actions are regarded as something that enriches everyday life or as 
something that limits it. 62% of the item set refer to things they could not do or 
could no longer do. This is contrasted with positive utterances of how previous 
actions could be done differently, i.e., instead of “not driving a car” writing “use 
more public transport”. From the point of view of behavioral psychology, 
changing behavior is related to the individual’s basic attitude (Maurer & Bogner, 
2020; Schneiderhan-Opel & Bogner, 2019; Stössel et al., 2021). According to the 
theory of planned behavior, the more positively a person assesses certain beha-
vior, the more willing they are to adapt previous behavior to comply with that 
very behavior (Ajzen, 1991). Consequently, any change in behavior needs a cer-
tain motivation. Effective ESD and STEAM teaching both focus on intrinsic mo-
tivation and individual interest (Baierl et al., 2021; Domenici, 2022; Fiedler et al., 
2022). Advertising campaigns for sustainable products rely on external motiva-
tors such as lower costs due to lower CO2 taxes. For 10-year-olds, however, these 
extrinsic factors are not yet motivational boosters. Instead, ESD should focus on 
fostering students’ intrinsic motivation by addressing real-life issues that are re-
levant to them. One area with a large socio-economic influence of the parental 
home as well as a certain bottom-up effect is nutrition (Dornhoff et al., 2020). 
Ideal nutrition and healthy diets are part of the elementary school curriculum in 
the Bavarian school system. The curriculum does not specify sustainable aspects 
of food such as CO2 consumption or transport routes for ideal nutrition. Various 
components of a healthy diet, such as fruits, could be implemented using mainly 
local and seasonal examples instead of exotic ones. Thus, healthy choices for 
students themselves could be linked to clever choices for the society itself. 

One way of improving sustainability concepts could be more open science 
communication and its active integration into the classroom. The lack of ex-
change of new scientific insights with the public is regarded as a major cause for 
differences between students’ conceptions and scientific perceptions (Schauss & 
Sprenger, 2021). Especially in the digital age, where information is ubiquitous 
and available through the Internet, science should be more present. Students 
distinguish between “school science” and “real science”. These expressions are 
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troubling in terms of co-existing ideas. In this study, the discrepancy between 
question #2 (“Is living sustainably important?”) and #4 (“What would you 
change to live a more sustainable lifestyle?”) provides evidence that coexisting 
perceptions are also present in this sample group. Consequently, school lessons 
should be aligned as closely as possible with current topics and issues relevant to 
the everyday life of the students (Schmid & Bogner, 2018b). The COVID-19 
pandemic, for example, provides numerous technical points of reference: Im-
mune response, genetics, recombination of antigens, genetic diversity, biological 
diversity, to name a few examples. STEM lessons should be inspired by current 
scientific discourse. Teachers indicate insufficient time and resources are reasons 
ESD is not based on current issues (Stössel et al., 2021). To reduce the teachers’ 
workload, regular visits to student laboratories that are closer to scientific re-
search are recommended. 

In addition, the role of the teacher should not be neglected. Various studies 
have shown that especially in the field of sustainability education the authentici-
ty of the teacher has a positive influence on the attitudes of the students 
(Bertschy et al., 2013; Shephard, 2008; Timm & Barth, 2021). The role model 
function of the teacher could be essential, especially when it comes to showing 
the students their own scope for action. In question #4 the “environmental pro-
tection” category drops to 7%. It can be deduced from this that the students do 
not see any scope for action of their own in the field of environmental protec-
tion. However, the Fridays-For-Future movement has shown that young people 
get involved and try to make a difference (Noth & Tonzer, 2022). Teachers could 
act as neutral persons and point out various fields of action or invite representa-
tives of environmental protection organizations into the classroom. In addition 
to ecologically oriented organizations, economic and social sponsors should be 
considered. 

5. Conclusion 

The study reveals that students often equate sustainability with environmental 
protection, overlooking other dimensions such as social and economic aspects. 
The predominance of the ecological dimension aligns with previous research. 
The media is identified as the primary source of students’ perceptions of sustai-
nability, highlighting the need for educational efforts to address pre-existing 
concepts. Recycling and environmental topics are popular among students, but 
their understanding of sustainability beyond these topics is limited. Gender dif-
ferences in pro-environmental perceptions were identified and align with pre-
vious research. We suggest that the curriculum should cover a broader range of 
sustainable development dimensions to address these conceptual gaps and pay 
attention to the students’ pre-existing concepts. The data emphasizes the impor-
tance of fostering intrinsic motivation and addressing real-life issues relevant to 
students to promote sustainable behavior. The teachers’ role model function 
could also be a key factor for effective ESD teaching. 
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6. Outlook 

First, it should be addressed that approximately ¼ of the items collected were 
not usable or not related to the topic. On the one hand, this shows that most of 
the students could relate to the term “sustainability”. On the other hand, it also 
shows that a considerable part could not give meaningful answers. Due to the 
explorative character of the study, no generalizations can be made, although 
some indications are apparent. This study serves as a starting point for further 
data collection, for example in the form of interviews. Recruiting individual 
school classes through convenience sampling does not allow generalized conclu-
sions for an entire generation (Etikan, 2016). Future research focusing on ado-
lescents from various age cohorts, schools and cities would provide a deeper un-
derstanding. The categories found here could form the basis for interview guide-
lines (Walshe, 2013). 

The eco-friendly aspects of sustainable behavior seem to act as pronounced 
triggers among students. Ecological aspects of ESD are predominant in most 
students’ perceptions (Schauss & Sprenger, 2021). The ecological dimension 
could be used as a starting point to make economic and social sustainability 
more accessible for students. Students seem to have a positive attitude toward 
environmental programs. However, they do not see environmental protection in 
their own scope of action. This is where ESD initiatives should pick up and show 
how to advocate for sustainable development and environmental protection re-
gionally in everyday life and especially as a young person (Bowie et al., 2022; 
Iwasaki, 2022). The prevailing tendency seems to be that sustainable action im-
plies restrictions on oneself. This is concerning in terms of motivation to adapt 
one’s own behavior (Carmi et al., 2015; Chaudhuri, 2020). Thus, teachers should 
try not to reinforce this negative attitude. In ESD units, therefore, it should not 
be pointed out which products should no longer be consumed, but rather sensi-
ble and realistic alternatives should be addressed. By incorporating these ap-
proaches into educational curricula, institutions can help students develop a 
deep understanding of sustainability and cultivate behaviors that support a more 
sustainable society. Education has the potential to inspire lifelong commitments 
to sustainable living and equip future generations with the tools needed to ad-
dress global challenges effectively. 
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