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“Do not indoctrinate your children. 

Teach them how to think for themselves, 

how to evaluate evidence, 

and how to disagree with you.”  
 

– Richard Dawkins – 
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1. GENERAL INTRODUCTION 
 

 

The slogan “Think globally, act locally”, coined during the environmental movement of the 
1990s, may sound worn out and disposable these days. However, this concept still holds 
promise as a fundamental contribution to solving the environmental problems that are one of 
the greatest challenges of the 21st century (Food and Agriculture Organization [FAO], 2006). 
Some of the most urgent global challenges are considered to be climate change, biodiversity 
loss, food poverty, and hunger (Benton et al., 2021; FAO, 2006; Rockström et al., 2011). These 
problems can lead to profound changes in the Earth’s system in the coming decades, with far-
reaching consequences for ecosystems and the conditions for human development (Gerten et 
al., 2015). 

To specify and quantify these global environmental problems, the planetary boundaries 
defined by Rockström et al. (2009) have proven to be beneficial. They present “ecological 
boundaries” of Earth, within which humanity can continue to develop and thrive for 
generations (Rockström et al., 2009). However, overstepping these boundaries endangers the 
stability and resilience of ecosystems as well as the livelihoods of humans and animals 
(Rockström et al., 2009). Certain threshold values must not be exceeded in order to protect 
the resilience of the Earth’s system. Some processes involve tipping elements in the Earth 
system—exceeding them would cause abrupt and irreversible changes (Rockström et al., 
2009). Figure 1.1 shows the determined limits for each of the areas, as well as estimations of 
how far these limits have already been exhausted on the global scale.  
 

Figure 1.1 

Planetary boundaries  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note. The status of the control variables for the nine planetary boundaries. The inner circle represents the safe 
operating space (below boundary). The outer circle of the planet is the zone of uncertainty (increasing risk), and 
overstepping this circle represents the high-risk zone. Source: Designed by Azote for Stockholm Resilience Centre, 
based on analysis in Persson et al. (2022) and Steffen et al. (2015). 
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As displayed in Figure 1.1, four of the nine planetary boundaries—including biogeochemical 
flows and biosphere integrity—have already far exceeded their boundary limits. Caused by 
nutrient inputs to terrestrial and aquatic ecosystems, nitrogen and phosphorus cycles are of 
greatest importance, followed by excessive land system change and biodiversity loss caused 
by agriculture and nutrition (Gerten et al., 2015; Rockström et al., 2009). Thus, contemporary 
agriculture and nutrition practices face enormous challenges to ensure sustainable practices 
that do not contribute to a continued rise in these numbers (Ritchie & Roser, 2020). 

The global food system is responsible for many of the aforementioned global challenges, 
including more than one third of global anthropogenic greenhouse gas emissions, degradable 
arable land, additional food-related health risks, and an increase in non-communicable 
disease risk, such as cardiovascular disease and diabetes (Benton et al., 2021; Charles et al., 
2018; Crippa et al., 2021; Frumkin & Haines, 2020; Mbow et al., 2019; Rockström et al., 2011). 
Moreover, the transgression of these planetary boundaries is primarily due to human actions. 
It is evident—also according to the Paris Agreement and the International Panel on Climate 
Change (IPCC)—that human behavior is the dominant driver responsible for the dramatic 
changes to the Earth system that are taking place (IPCC, 2018; Rockström et al., 2009, 2020; 
United Nations [UN], 2015a). 

Growing anthropogenic pressure on the planet necessitates attention to keep the cumulative 
impacts of human activities within the planetary boundaries (Hoff & Lobos Alva, 2017). The 
increasing world population—which is expected to reach 9.7 billion people by 2050—and thus 
the growing demand for food are placing unprecedented demands on natural resources (IPCC, 
2018; Myers, 2020; Rockström et al., 2011). While the population grows steadily, and with it 
the population that suffers from hunger, global agricultural systems are concurrently 
degrading land, water, and biodiversity (Benton et al., 2021; Rockström et al., 2011; UNESCO, 
2017). Looking forward, humans face a triple challenge of (1) nourishing the growing world 
population and meeting our growing food demands, (2) finding solutions to the 
aforementioned global challenges, (3) and needing to reduce the environmental impacts of 
our food production system (Benton et al., 2021; Myers, 2020). Thus, continuing on the 
current trajectory is highly untenable (Myers, 2020). 

As a result, achieving global food security and environmental sustainability requires 
agricultural and societal transformation, with a key shift in individual dietary habits. 
Rethinking people’s diets could significantly improve nutrient supply without harming the 
environment (Rockström et al., 2011). If this is not realized, it may be impossible to nourish 
the growing world population with a healthy and sustainable diet that falls within the 
planetary boundaries (Benton et al., 2021; Myers, 2020; Renner et al., 2021). To address this 
dilemma, the world’s governments agreed in 1987 to use sustainable development as a 
guiding principle (World Comission on Environment and Development [WCED], 1987). For 
more than 30 years, the UN and other international organizations have embraced the concept 
of sustainable development to foster well-being and the needs of present generations, 
without compromising the needs of future generations (WCED, 1987). 
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Contributing to sustainable development is the central aim of the 17 Sustainable Development 
Goals (SDGs; see Box 1), which the UN member states adopted in 2015 (UN, 2015b). Meeting 
the SDGs will be impossible, however, without transforming the current food system and 
individual diets toward more sustainable practices (OECD, 2019). Actions that affect dietary 
choices can promote sustainable development and explicitly contribute to some of the SDGs, 
such as SDG 2, Zero hunger, and SDG 12, Responsible consumption and production (IPCC, 2018; 
UN, 2015). 
 
Box 1 

Overview of the 17 Sustainable Development Goals  

SDG 1 No poverty End poverty in all its forms everywhere. 

SDG 2 Zero hunger End hunger, achieve food security and improved 

nutrition and promote sustainable agriculture. 
SDG 3 Good health and well-being Ensure healthy lives and promote 

well-being for all at all ages. 
SDG 4 Quality education Ensure inclusive and equitable quality 

education and promote lifelong learning opportunities for all. 
SDG 5 Gender equality Achieve gender equality and empower all 

women and girls. 
SDG 6 Clean water and sanitation Ensure availability and sustainable 

management of water and sanitation for all. 

SDG 7 Affordable and clean energy Ensure access to affordable, 

reliable, sustainable and modern energy for all. 
SDG 8 Decent work and economic growth Promote sustained, 

inclusive and sustainable economic growth full and productive 

employment and decent work for all. 
SDG 9 Industry, innovation and infrastructure Build resilient 

infrastructure, promote inclusive and sustainable industrialization 

and foster innovation. 

SDG 10 Reduced inequalities Reduce inequality within and among 

countries. 

SDG 11 Sustainable cities and communities Make cities and human 

settlements inclusive, safe, resilient and sustainable. 
SDG 12 Responsible consumption and production Ensure 

sustainable consumption and production patterns. 
SDG 13 Climate action Take urgent action to combat climate 

change and its impacts. 
SDG 14 Life below water Conserve and sustainably use the oceans, 

seas, and marine resources for sustainable development. 
SDG 15 Life on land Protect, restore and promote sustainable use 

of terrestrial ecosystems, sustainably manage forests, combat 

desertification, and halt and reverse land degradation and halt 

biodiversity loss. 
SDG 16 Peace, justice and strong institutions Promote peaceful 

and inclusive societies for sustainable development provide access 

to justice for all and build effective accountable and inclusive 

institutions at all levels. 

SDG 17 Partnership for the goals Strengthen the means of 

implementation and revitalize the global partnership for 

sustainable development. 

Note. SDGs = Sustainable Development Goals. The highlighted SDGs (black and bold) are primarily addressed or 
emphasized by the topic of the dissertation. 

 

As aforementioned, shifting toward more sustainable diets can contribute to the health of 
both humans and the planet (FAO, 2006; Rockström et al., 2011; The EAT-Lancet Commission, 
2019). To foster a global nutrition transformation, the EAT-Lancet Commission presented the 
concept of the “planetary health diet” in 2019. It has served as an important foundation and 
a common global agenda to connect the often-separated perspectives of health and 
sustainability. The planetary health diet builds on scientific data on health, environment, and 
nutrition and defines a nutrition-based path that would transform the global food system 
while simultaneously providing a healthy diet and protecting the planet (Renner et al., 2021; 
Woolston, 2020). It emphasizes a plant-forward diet for most places in the world, as scientific 
evidence points to the negative effects of eating animal proteins—and meat in particular—on 
human health and the planet (The EAT-Lancet Commission, 2019; Woolston, 2020). 

Progressing to this new dietary pattern will require global consumption of foods such as red 
meat and sugar to decrease by about 50%, while consumption of nuts, fruits, vegetables, and 
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legumes must double (Woolston, 2020). Parallel to its planetary health diet 
recommendations, the EAT-Lancet Commission also set actionable goals based on scientific 
evidence that global food producers and governments can follow to be able to produce the 
recommended amounts of food within planetary boundaries; these include producing high-
quality, health foods rather than large quantities of food, as well as reducing food waste (The 
EAT-Lancet Commission, 2019; Willett et al., 2019). Following these goals can contribute to a 
so-called “great food transformation” (Lucas & Horton, 2019). 

In sum, a transformation of the global food system should be accompanied by individual 
changes toward more sustainable diets. Thus, sustainable use of available resources is 
essential for contributing to sustainable development, to comply with the SDGs, to curb the 
transgression of planetary boundaries, and to contribute to a “great food transformation” that 
is healthy for both humans and the planet (O’Neill et al., 2018). 

 

1.1 Sustainable Nutrition: An Answer to Global Challenges 

As discussed above, unsustainable global food production and consumption patterns 
significantly impact the overshoot of planetary boundaries, and addressing these issues can 
be seen as an answer to many of the most pressing global challenges (Benton et al., 2021; 
Charles et al., 2018; Crippa et al., 2021; Mbow et al., 2019; Rockström et al., 2011). Thus, 
sustainable nutrition has the potential to cope with several of these global challenges in the 
field of nutrition (Ritchie & Roser, 2020).  
Aligned with sustainable development, the concept of sustainable nutrition takes into account 
ecological, social, and economic dimensions (WCED, 1987). In addition, it includes the 
dimensions of health and culture. Health has a core importance in each individual’s diet 
(Erdmann et al., 2003). The cultural dimension has been integrated, since cultural 
backgrounds typically co-determine dietary styles (von Koerber, 2014). In 2010, the FAO 
formulated an international definition of sustainable nutrition:  
 

“Sustainable diets are those diets with low environmental impacts which contribute to food 

and nutrition security and to healthy life for present and future generations. Sustainable diets 

are protective and respectful of biodiversity and ecosystems, culturally acceptable, accessible, 

economically fair and affordable; nutritionally adequate, safe and healthy; while optimizing 

natural and human resources.” (FAO, 2012, p. 7).  

 

This dissertation additionally employs a supplement to the FAO’s definition, outlined by von 
Koerber (2014), which comprises a more clearly structured concept of sustainable nutrition. 
It includes defined dimensions and concrete recommendations for implementing sustainable 
nutrition in everyday life (Figure 1.2). 
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Figure 1.2 

The concept of sustainable nutrition, according to von Koerber (2014) 
 
 
 
 
 
 
 
 
 
 
a)                                                                                                                                b) 

 
Note. a) Five dimensions and b) seven practical orientations for action. 

 
The concept of sustainable nutrition according to von Koerber (2014) is prevalent in German-
speaking countries and therefore suitable for instructional use in German schools and 
universities (Dornhoff et al., 2020). According to von Koerber (2014), sustainable nutrition 
builds on five equally weighted dimensions: (1) environment, (2) society, (3) health, (4) 
economy, and (5) culture. Based on these, von Koerber (2014) proposes seven practical 
orientations for action to achieve sustainable nutrition (Figure 1.2). 
 
 
1.2 Sustainable Nutrition in Schools and Universities 

Education for Sustainable Development 

An education for sustainable development (ESD) has been integrated in international 
discussions on sustainable development since Agenda 21 was adopted as a result of the UN 
Conference on Environment and Development (UNCED) in 1992 (UN, 1992). In this agenda, 
education was considered as “critical for promoting sustainable development and improving 
the capacity of the people to address environment and development issues” (UN, 1992, p. 
320). ESD, thus, is an interdisciplinary educational concept that supports holistic learning 
processes based on issues that are relevant to creating a sustainable future (UNESCO, 2019). 
It “empowers learners to take informed decisions and responsible actions for environmental 
integrity, economic viability and a just society, for present and future generations” (UNESCO, 
2018, p. 4). According to ESD, learners should develop competencies for sustainable 
development, as well as skills and values that go beyond factual knowledge in such a way that 
they can shape the present and future in terms of sustainable development (UNESCO, 2020, 
2021). 

The concept of ESD has been embedded in various international debates and programs. 
Building on the UN Decade on ESD (2005-2014), the Global Action Programme (GAP) on ESD 
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(2015-2019), and the 2020 adoption of the UNESCO’s program campaign “ESD: Learn for our 
planet” and framework “ESD 2030,” it is evident that ESD remains a global priority for 
contributing to the societal change needed to achieve the 17 SDGs by 2030. ESD for 2030 
directly contributes to SDG 4, Quality education (Box 1), and in particular target 4.7 (UNESCO, 
2020). SDG 4.7 aims to “ensure that all learners acquire the knowledge and skills needed to 
promote sustainable development, including, among others, through ESD” (UN, 2015). Thus, 
ESD motivates action to achieve the SDGs (UNESCO, 2021). 

In terms of concrete school subjects, ESD can be meaningfully embedded in biology lessons. 
In this field, it can be implemented to foster students’ decision-making skills in the 
competence area of evaluation (Standing Conference of the Ministers of Education and 
Cultural Affairs [KMK], 2004; Lower Saxony Ministry of Education and Cultural Affairs, 2015). 

 
Teachers as Key Actors of Change 
According to ESD for 2030, educators are key actors in implementing ESD, and they have 
opportunities to develop capacities to facilitate learners’ transition to more sustainable ways 
of life (UNESCO, 2020, 2021). Educators should guide learners through their transformation 
toward improved sustainability, help them to understand the complex choices that 
sustainable development requires, and motivate them to transform themselves and society 
(UNESCO, 2020, 2021). In the German federal state of Lower Saxony, a systemic integration of 
ESD in all schools is already mandatory (Lower Saxony Ministry of Education and Cultural 
Affairs, 2021). However, a previous study with geography teachers showed that implementing 
ESD in school lessons is demanding for teachers and requires specific competencies that 
enable them to foster sustainable development (Summers et al., 2004). 

In general, teachers need professional dispositions and training to be able to act professionally 
and successfully in the typical challenging situations of their profession (Stender, 2014). In 
addition to a variety of approaches on professional competencies, the model of professional 
action competence developed by Baumert and Kunter (2006; Figure 1.3) is regularly conveyed 
in educational research and teacher education in German-speaking countries. 
 
Figure 1.3 

Model of professional action competence, according to Baumert and Kunter (2006) 

 
 
Note. Model adapted from Baumert and Kunter (2006). 
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The model assumes that personal beliefs, professional knowledge, and motivational 
orientations, among other factors, influence teachers’ actions and quality of teaching. As a 
more generic model, it lends itself for specification and concretization, especially in terms of 
ESD, but refers to empirical evidence in many areas (Bertschy et al., 2013). In addition to this 
more generic model, the curriculum, sustainable development, competences, and teacher 
training (CSCT) model (Figure 1.4) developed by Sleurs (2008) demonstrates that it is urgent 
to ensure that teachers are qualified to address ESD and special ESD-topics (Bertschy et al., 
2013). The CSCT-model is one of a few competency models that considers teacher 
competencies for ESD and touches on the realms of teachers’ personality, teaching style, and 
social behavior (Bertschy et al., 2013; Sleurs, 2008). The model thus commits teachers in their 
whole personality, as role models with civic responsibilities—and not only in their role as a 
professional—to the cause of sustainable development (Lehmann et al., 2013). 
 
Figure 1.4 

CSCT Model, according to Sleurs (2008) 

 
Note. The model defines three overall competences: Reflecting and visioning, networking, and teaching. Within 
these three overarching areas, a further five reciprocal domains of competencies are distinguished: knowledge, 
system thinking, emotions, ethics, values, and action. Source: Sleurs (2008). 
 
Young People as Sustainability Change Makers 
In terms of ESD, adolescents and young adults are a crucial group of future consumers that 
can make a significant contribution to the cause of sustainability (Rieckmann, 2018c; Ziesemer 
et al., 2021). They can raise awareness, run educational programs, promote sustainable 
lifestyles, and adopt environmentally friendly and sustainable practices (Van den Hazel, 2019). 
Moreover, adolescents and young adults are important for setting paths and developing ideas 
about responsible living (Ziesemer et al., 2021). Studies show that the topics of environment 
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and sustainability are important to today’s young generation (BMU, 2018; UN, 2010). Many 
adolescents and young adults are aware of and concerned about the long-term protection of 
natural resources, and thus about their own future prospects (Balundė et al., 2020; BMU, 
2018). Despite their interest in and passion for living sustainably, many young people believe 
that they cannot contribute meaningfully to making the necessary changes themselves, 
through their own actions (BMU, 2018). Therefore, it is urgently necessary to sensitize the 
young generation to the topics of sustainable development and its relevance for the future of 
our planet, especially highlighting the ways in which individual choices can make an impact. 

ESD offers many thematic approaches, especially for sustainability-oriented subjects such as 
biology and geography, as well as for teacher training. This dissertation focusses on the subject 
of biology, since many biology-related topics are closely linked to taking responsibility for 
sustainability. Therefore, biology lessons and biology teacher training can contribute to the 
development of evaluation competence as a basis for personal decisions and actions (Stölting 
& Naroska, 2019). In biology teacher training, student biology teachers should be provided 
with learning opportunities to integrate ESD into daily teaching practices (UNESCO, 2020). 

Sustainable Nutrition as Suitable Topic for ESD 
With the integration of ESD in all school types in the German federal state of Lower Saxony 
(Lower Saxony Ministry of Education and Cultural Affairs, 2021), there is an increased need to 
find new starting points and topics to address ESD in the classroom, in a way that is relevant 
to the everyday lives of students (von Koerber & Cartsburg, 2020). One suitable learning field 
that offers great potential for ESD in schools and universities is the topic of sustainable 
nutrition (German Commission for UNESCO [DUK], 2012). In general, nutrition is a basic need 
that involves daily action and decision-making. The food choices people make every day affect 
the environment and reflect various perspectives and worldviews (Grundmann, 2017). In 
general, the relevance of food choice to humans‘ everyday life is crucial in empowering people 
to take decisive action and increase their sense of self-efficacy (UNESCO, 2014). 
The topic of sustainable nutrition covers the dimensions of sustainable development (ecology, 
economy, society, culture), with the addition of health. Thus, it provides multidimensionality 
(von Koerber & Cartsburg, 2020). Addressing sustainable nutrition generates the need to 
consider multiple aspects and questions, such as the connections between local actions and 
global effects. Thus, the topic of sustainable nutrition makes it possible to account for 
interactions and to recognize interrelationships holistically (Education21, 2018). In particular, 
the topic of sustainable nutrition is suitable for developing evaluation competencies in biology 
lessons (DUK, 2012; Fiebelkorn & Kuckuck, 2019). However, it is a socially controversial topic, 
as many people debate over whether certain diets, such as veganism, are better or worse for 
children and adolescents. Moreover, many controversial opinions surround the healthiness of 
food groups, such as red meat and dairy products. Animal husbandry and the perspectives of 
farmers also make sustainable nutrition a controversial topic. 

Despite the potential of sustainable nutrition as learning topic on several levels, it is not 
mentioned as an example topic for ESD in school and university education in Germany. This is 
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due to the competency-based approach of school curricula in Germany. However, some 
fundamental topics that are included in curricula—such as nutrition-physiology or 
sustainability in general—would justify teaching sustainable nutrition in schools (Lower 
Saxony Ministry of Education and Cultural Affairs, 2015, 2017). Hence, the absence of 
mentioning sustainable nutrition specifically in curricula cannot be interpreted as an indicator 
of marginalization of the topic in the school system. Including an education for sustainable 
nutrition and shifting to more sustainable consumption patterns are crucial, however, for 
reaching SDG 2 (UNESCO, 2017). 

Specifically, biology teachers have great responsibility and play a key role as agents of change 
in the implementation of sustainable nutrition into the classroom (Rieckmann & Holz, 2017a; 
UNESCO, 2017). Because of the tenuous situation of the Earth system, it is urgently necessary 
to sensitize young people to the topic of sustainable nutrition and the effects of their own 
consumption patterns. To ensure this, it is recommended to address the topic in classrooms; 
one place where this may start is in biology teacher training, in order to empower and equip 
learners and educators themselves with the knowledge, skills, values and behaviors that are 
required for the necessary transformation toward sustainable nutrition (UNESCO, 2020). How 
biology teachers think of sustainable nutrition and how they understand this topic can affect 
teaching activities and teaching motivations (Blazar & Kraft, 2017; Büssing et al., 2018; 
Kleickmann et al., 2013). 

According to the aforementioned model of professional action competence (Baumert & 
Kunter, 2006) and the CSCT model (Sleurs, 2008), personal beliefs and conceptions play a 
crucial role in teaching, even for teaching sustainable nutrition. This is supported by the fact 
that teachers are often seen as role models by their students—especially regarding 
sustainable behavior and thus sustainable nutrition behavior—and therefore provide young 
people direction for their own attitudes and actions (Kennedy, 2016). 

Despite teachers’ function as key players in ESD, and the relevance of their individualism, to 
the author’s knowledge, research has not yet addressed either their individual actions or 
attitudes, nor their teaching behaviors in the context of sustainable nutrition. The necessary 
transformation toward sustainable nutrition requires a certain degree of disruption that 
would lead people to leave the security of a status quo or their accustomed ways of thinking, 
acting or living (UNESCO, 2014). Thus, a greater research focus should be placed on individual 
actions and perspectives, to consider the mechanisms and impact of individual transformation 
toward sustainable nutrition (UNESCO, 2014). The theory of planned behavior (TPB) has been 
used as a framework to explore the status quo of student biology teachers in the context of 
sustainable nutrition. Thus, this dissertation addresses the research deficit, using TPB as 
framework to firstly explore the status quo of student biology teachers in the context of 
sustainable nutrition. Specifically, TPB is used to investigate and analyze student biology 
teachers’ intentions to eat sustainably and to teach sustainable nutrition in their future 
biology lessons. 
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1.3 Applying the Theory of Planned Behavior 

TPB is one of the most frequently used theories for predicting a variety of human behaviors in 
health, environmental, and nutritional contexts (Staats, 2003; Stern, 2000). It is based on 
theory of reasoned action, proposed by Fishbein and Ajzen (1980), which was developed in 
response to observed lack of correspondence between general dispositions and actual 
behavior (Ajzen, 1991). TPB focuses on behavioral intentions, and it has been successfully 
applied to help explain various forms of sustainable behavioral intentions and actual 
behaviors, including waste reduction, energy conservation, and sustainable nutrition (e.g., 
Ajzen, 2015; Bauer et al., 2018; de Leeuw et al., 2015; Paul et al., 2016). Additionally, the 
theory has been used to explain teaching intentions in various contexts (e.g., Heuckmann et 
al., 2018; Swaim et al., 2014; Zint, 2002). In addition to the TPB, several other models and 
social psychological theories of behavioral explanation argue that “intention” is the strongest 
antecedent of behavior (e.g., Eagly and Chaiken (1993): Composite model of attitude-behavior 
relations; Perugini and Bagozzi (2001): The model of goal-directed behavior; Bagozzi (1992): 
The theory of self-regulation; Klöckner and Blöbaum (2010): Comprehensive action 
determination model). According to TPB, human behavior does not occur randomly, but it is 
planned and intentional in the sense that people are assumed to consider a behavior’s likely 
consequences, the normative expectations of important reference persons, and factors that 
may hamper the performance of the behavior (Ajzen, 1991; Figure 1.5). This means that 
performing a behavior is more likely when individuals perceive that they have the ability to 
control the behavior. 

As displayed in Figure 1.5, the key component of the TPB is behavioral intention, which covers 
a person’s readiness to perform a given behavior (Ajzen, 1991). It is regarded as the immediate 
antecedent of a behavior (Ajzen, 1991; Figure 1.5). A person’s behavioral intention is assumed 
to capture the motivational factors that influence a given behavior. These factors are 
indications of how hard people are willing to try to perform the behavior. Generally, the 
stronger the intention to engage in a behavior, the more likely it will be performed (Ajzen, 
1991). Thus, for the context of this dissertation, TPB proposes that an individual’s decision to 
engage in a specific behavior—such as eating sustainably or teaching sustainable nutrition—
can be predicted by their intention to engage in that behavior. 
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Figure 1.5 

 
General framework of the theory of planned behavior (TPB) according to Ajzen (1991) 
 

 
 
Note. Presentation of TPB’s main relationships. Adopted from Ajzen (1991). 
 

According to the TPB, the behavioral intention is determined by the three central components: 
attitudes toward the behavior, subjective norms, and perceived behavioral control. The 
relevance of each of these determinants can vary depending on the specific behavior and on 
the group of people to which it applies (Fishbein & Ajzen, 2011). 

Attitudes toward the behavior of interest refer to the overall favorable or unfavorable 
evaluation of the outcome resulting from the behavior (Ajzen, 1991; Ajzen & Fishbein, 1988). 
These comprise the sum of all of the individuals’ knowledge, including positive and negative 
prejudices that they consider when think about the behavior of interest (Ajzen, 1991, 2005). 
Prior studies considered attitudes as central predictor of green product purchase intentions 
or the intention to consume sustainable food (Chen et al., 2022; Vermeir & Verbeke, 2008). In 
the context of this dissertation, “attitudes” cover student biology teachers’ evaluation of 
sustainable nutrition and teaching sustainable nutrition as, for example important, 
worthwhile, good, or bad. 

Subjective norms consider how individuals view the opinions of people who are important to 
them (e.g., friends, family, and colleagues) about the specific behavior. These refer to the 
belief that the judgments of relevant people affect whether the person should engage in the 
behavior. Other people’s expectations can affect the formation of behavioral intentions and 
eventually the actual behavior (Graf, 2007). Subjective norms denote the perceived social 
pressure to perform the behavior or to refrain from it (Ajzen, 1991). Previous studies indicated 
subjective norms as weakest predictor in contexts of teaching environmental risk education 
(Zint, 2002) and sustainable or healthy diets (Armitage & Conner, 2001; Empen & Schulze-
Ehlers, 2014). In the context of this dissertation, “subjective norms” cover student biology 
teachers’ beliefs about potentially important people, such as friends, family, or lecturers think 
that they should eat sustainably. 

Perceived behavioral control facilitates the shift from the theory of reasoned action to TPB 
(Ajzen, 1991). It captures the extent to which people believe they can control the behavior of 
interest (Ajzen, 1991; Graf, 2007). The more control individuals perceive that they have over 
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performing the behavior of interest, the stronger the perceived behavioral control is. Previous 
studies identified perceived behavioral control as predictor of intentions to purchase green 
products (Carfora et al., 2017; Paul et al., 2016). For the context of this dissertation, perceived 
behavioral control covers whether student biology teachers perceive a degree of control over 
eating sustainably. 

The present view of perceived behavioral control is conceptually related and quite similar to 
general self-efficacy beliefs (Ajzen, 2002; Bandura & Adams, 1977). Self-efficacy beliefs refer 
to people’s “beliefs about their capabilities to exercise control over their own level of 
functioning” (Bandura, 1991, p. 257). This is concerned with judgments of how well one can 
execute actions required to deal with prospective situations, and it relates to the perception 
of one’s own ability to perform the behavior. Self-efficacy beliefs are suitable for usage in 
teaching contexts (Bandura & Adams, 1977). Thus, for the context of this dissertation, self-
efficacy beliefs are defined as the conviction that student biology teachers can (competently) 
teach sustainable nutrition. 

A general rule that can be derived is thus: the more favorable the attitudes and subjective 
norm, and the greater the perceived behavioral control or self-efficacy beliefs, the stronger 
the person’s intention to perform the behavior of interest. Meta-analytic research in a variety 
of behavioral domains provides strong evidence for the relevance of the three core 
determinants of TPB. Studies have shown that the theory accounts, on average, for 
approximately 40% of variance in behavioral intentions (Armitage & Conner, 2001; McEachan 
et al., 2011). However, researchers have observed a significant gap between behavioral 
intentions and the actual behavior; this is referred to as the “intention-behavior gap.” This gap 
describes the failure to translate intentions into action (McEachan et al., 2011; Sheeran & 
Webb, 2016). For this dissertation topic of sustainable nutrition, it means that while student 
biology teachers may intend to eat sustainably or to teach sustainable nutrition, many do not 
follow through. In other words, some of the student biology teachers do not actually eat 
sustainably or teach sustainable nutrition in future biology lessons, even though they have a 
high intention to perform the behavior. Nevertheless, it has been shown for ESD and 
environmental education contexts that teaching intention is significantly related to one’s 
actual performance of the behavior (Ko & Lee, 2003). 

As more general factors are assumed to have an indirect impact on behavior and increase the 
predictive validity of the TPB (Heeren et al., 2016), researchers have frequently expanded the 
model by including additional variables (Ajzen, 2015). These have high potential to moderate 
the intention-behavior gap beyond the variables that are commonly assessed within the TPB 
(Figure 1.5). These additional variables include personality variables (MacCann et al., 2015) 
and self-efficacy beliefs (Bandura & Adams, 1977) in the model. According to Ajzen (2015), the 
effects of background factors are more likely mediated by attitudes than by subjective norms 
and perceived behavioral control. Similar to the three core determinants of the TPB, the 
predictive strength of additional variables depends on the context of the study and the sample 
(Fishbein & Ajzen, 2011). 
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Extended TPB Models for Predicting the Intention to Eat Sustainably and Teach Sustainable 
Nutrition 
To increase the exploratory power of the TPB models used in this dissertation, it is necessary 
to extend TPB to specifically address the variables that may be pertinent to eating sustainably 
or teaching sustainable nutrition. All the additions to the TPB can be important and provide 
information about how people decide to eat sustainably or teach sustainable nutrition. 

To further explain the intention to eat sustainably, the environmental-psychological variables 
of “nature relatedness” and “environmental concern” were added to the model, as prior 
studies have identified these as predictors for general pro-environmental behaviors (Çabuk et 
al., 2014; Capaldi et al., 2014; de Groot & Steg, 2007; Honkanen et al., 2006). Including these 
variables for explaining the intention to eat sustainably holds promise to obtain a more 
reliable and robust analysis and to increase the predictive power of TPB. The model for 
explaining the intention to teach sustainable nutrition has also been extended, by including 
private-sphere and personal variables referring to sustainable nutrition, as well as knowledge 
about sustainable nutrition and prior university experiences with ESD or sustainable nutrition; 
these were assumed to have an impact on a teacher’s intention to teach sustainable nutrition. 
The extended TPB models that were developed for this dissertation, as well as the theoretical 
backgrounds of the additional variables, are discussed in detail in Chapters 3.1 to 3.3. 
Purposefully, they are not further highlighted here. 

 

1.4 Teaching Sustainable Nutrition at Risk of Indoctrination 

Due to their responsibility for implementing sustainable nutrition into school biology lessons 
(Rieckmann & Holz, 2017a; UNESCO, 2017), biology teachers are responsible for choosing and 
preparing teaching materials in order to educate their students in ESD. Enabling students to 
make their own informed decisions is not solely a central aim of ESD, but also of the 
requirements for evaluation competencies in biology lessons (KMK, 2004; Lower Saxony 
Ministry of Education and Cultural Affairs, 2015). Developing evaluation competencies is 
crucial for the context of sustainable nutrition; for example, students should be able to 
evaluate the health and environmental benefits and drawbacks of specific diets (Fiebelkorn & 
Kuckuck, 2019b). The relationship between personal intentions and teaching intentions 
toward sustainable nutrition should be viewed critically in light of a potential risk of 
indoctrination. 

Biology teachers can provide their students directions for sustainable actions, as their 
students perceive them as role models (Kennedy, 2016). Studies have shown that even for 
experienced teachers, it is difficult to maintain professional neutrality in terms of separating 
their personal opinions and preferences from teaching a particular topic (Thornberg, 2008). 
This may be even more difficult for teaching sustainable nutrition, as this topic involves one 
of the most important aspects of the everyday lives of students and biology teachers. 
Therefore, teaching sustainable nutrition puts teachers at risk of indoctrinating their students. 
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According to Håkansson (2015), teachers with especially strong opinions in controversial 
fields, such as sustainable nutrition, should remain almost neutral in order to educate rather 
than indoctrinate. 

Generally speaking, “indoctrination” is defined as manipulating individuals or entire groups of 
society by psychological means in order to form a particular opinion or attitude 
(Dudenredaktion, n.d.). With regard to teaching, indoctrination means to teach something 
manipulatively, regardless of evidence to the contrary; thus it is one-sided, and consequently 
may prevent students from making their own decisions (Arthur, 2003; Schubert & Klein, 2020). 
As discussed above, ESD aims to engage critically with moral values and norms in the 
classroom. However, teachers should not direct those moral values and norms to their 
students. Rather, to fulfill the purposes of ESD, teachers are responsible for supporting their 
students to make their own self-directed decisions. For this purpose, biology lessons should 
primarily promote students’ development of communication and evaluation competencies 
(Lower Saxony Ministry of Education and Cultural Affairs, 2015). 

In 1976, the Beutelsbach Consensus was adopted as an outcome of a conference of the State 
Center for Political Education Baden-Württemberg. The consensus specified the prohibition 
of indoctrination in education. It was originally developed because of discussions among 
experts about the objectives of political education (Däuble, 2016; Wehling, 1977). However, 
its objective was not to prevent competing concepts of political education, but to formulate 
universal guidelines for pedagogical practice. Thus, referring to political education, the 
Beutelsbach Consensus includes the following three firm didactic guidelines for teachers: (1) 
It prohibits the overwhelming of opinion (overwhelming prohibition), (2) demands multi-
perspective and controversial positions in the classroom (controversy requirement), and (3) 
includes enabling students to analyze situations and seek ways to influence them in terms of 
their own interest (orientation of interest) (Däuble, 2016; Wehling, 1977). 

According to the “overwhelming prohibition” guideline, in this dissertation, indoctrination is 
defined as an action in which a teacher illicitly overwhelms students. This is done by 
pedagogical approaches or one-sided teaching materials. In the context of sustainable 
nutrition, for example, indoctrination would mean that a vegan biology teacher overwhelms 
students by presenting one-sided teaching materials or discussing the merits of a vegan diet. 
These teaching materials would, for instance, solely provide information in favor of veganism 
and against omnivore diets. In turn, the materials would hide information that speaks against 
veganism and in favor of omnivore or other diets. Consequently, this exemplary vegan biology 
teacher would be declared as indoctrinating, as their teaching would prevent students from 
forming their own opinion toward a vegan diet based on multi-perspective materials (Wehling, 
1977). Thus, this exemplary teacher would not adhere to the aforementioned guidelines of 
the Beutelsbach Consensus. 

In sum, biology teachers must provide controversial positions in the classroom when teaching 
sustainable nutrition, according to the Beutelsbach Consensus “controversy requirement.” 
They should empower their students to make their own decisions, independent of the 
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teacher’s beliefs (Däuble, 2016; Wehling, 1977). With regard to the required “orientation of 
interest,” students should learn to analyze the global situation regarding the consequences of 
their own various dietary styles so that they may use their own assessments to contribute to 
the transformation process towards a more sustainable society. An education for sustainable 
nutrition as part of ESD, thus, seeks not to indoctrinate, but to educate teachers in favor of 
ESD and the necessary evaluation competencies that students should develop to evaluate 
sustainable nutrition and other important ESD topics (Lower Saxony Ministry of Education and 
Cultural Affairs, 2021; UNESCO, 2018). 
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2. RESEARCH FOCI  
 
 
To date, no studies have been found to exist that address the personal and teaching intentions 
of student biology teachers in the context of sustainable nutrition. This dissertation provides 
a glimpse of student biology teachers’ personal intentions to eat sustainably and their 
intentions to teach the topic sustainable nutrition, against the backdrop of indoctrination in 
Germany. This is relevant to ESD and principles of teaching, as biology teachers are in a key 
position to decide if and how to teach sustainable nutrition. Due to the multiplier effect, this 
decision can in turn affect students’ thinking and decision-making. Based on the findings of 
this dissertation, approaches to biology teacher training should be enhanced. 

This dissertation is divided into three main research foci. Primarily, the targeted population 
studied was student biology teachers, as it can be assumed that they are already self-
determined in terms of their food consumption, and thus they can actively participate in 
shaping the food system through their purchasing decisions. In addition, student biology 
teachers can contribute to the rewarding implementation of specific ESD topics, such as 
sustainable nutrition, once they are in-service teachers. 

The three main research foci that were investigated in separate studies are outlined below 
(Figure 2.1). 

 
Figure 2.1 

Overview of the dissertation’s research foci 

 

 

Research Focus I: Determinants of the Intention to Eat Sustainably 
To achieve a transformation toward more sustainable nutrition, it is crucial to integrate 
sustainable nutrition as a suitable ESD topic in schools and universities. According to the SDGs, 
teachers are crucial for promoting ESD-relevant competencies, and in the German context this 
is especially relevant to biology teachers. 
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The aim of this first research focus was to investigate social- and environmental-psychological 
factors influencing the intention of student biology teachers to eat sustainably. TPB was used 
as the theoretical framework for this study, as it was considered suitable for identifying 
attitudes, subjective norms, and perceived behavioral control, which may have an influence 
on student biology teachers’ intention to eat sustainably. The TPB was extended by the 
environmental-psychological constructs of “nature relatedness” and “environmental 
concern,” as those have been identified to be promising for investigating attitudes toward 
sustainable nutrition and for predicting pro-environmental behaviors in general (Çabuk et al., 
2014; Capaldi et al., 2014; Honkanen et al., 2006). Specifically, the following research 
questions were addressed in this research focus, which contains Studies 1 and 2 (Chapters 3.1 
and 3.2):  

Research Question 1: To what extent do attitudes, subjective norms, and perceived 
behavioral control affect student biology teachers’ intention to eat sustainably? 

Research Question 2: To what extent do nature relatedness and environmental concern have 
explanatory power for TPB variables in the context of sustainable nutrition? 

Thus, an extended TPB model was used to predict student biology teachers’ intention to eat 
sustainably (Study 1: N = 158; Study 2: N = 270). To address the research questions, two 
quantitative paper-pencil studies were conducted. In Studies 1 and 2, path models were 
presented to analyze the predictive power of the variables on the intention to eat sustainably. 
Chapters 3.1 and 3.2 provide the detailed publications. There, the theoretical background, 
methodology, and results of each study are described and discussed. Based on the results, 
initial starting points for designing educational tools and the implications for biology teacher 
training are presented. 

Research Focus II: Determinants of the Intention to Teach Sustainable Nutrition 
Based on the first research focus, the question arose as to whether and to what extent student 
biology teachers’ personal intentions to eat sustainably may lead to a higher intention to teach 
the topic of sustainable nutrition in biology lessons. This gave rise to the second research 
focus, which is concerned with identifying factors that promote the intention of student 
biology teachers to teach sustainable nutrition in their future biology lessons. Specifically, the 
following research questions were addressed in the third study: 

Research Question 1: To what extent do the TPB variables attitudes toward teaching, 
subjective norms, and self-efficacy affect the intention to teach sustainable nutrition? 

Research Question 2: To what extent do selected subject-specific personality traits—such as 
the intention to eat sustainably and attitudes toward sustainable nutrition—have explanatory 
power for teaching-related TPB variables? 

Research Question 3: What impact do knowledge about sustainable nutrition and prior 
(E)SD experiences have on teaching-related TPB variables? 



 

 

 

37 

To address these research questions, a nationwide online questionnaire study with 621 
student biology teachers was conducted. The third study was also framed by TPB. The 
intention to teach sustainable nutrition served as the dependent variable in the study. TPB 
was extended by integrating the intention to eat sustainably (Chapters 3.1 and 3.2), attitudes 
toward sustainable nutrition, prior university experiences with (E)SD and knowledge about 
sustainable nutrition. A path model was presented to analyze the predictive power of the 
variables on the intention to teach sustainable nutrition. In the publication, which can be seen 
in Chapter 3.3, the results are described and discussed in detail. Moreover, initial implications 
for biology teacher training are derived and discussed. 

Research Focus III: Teaching Sustainable Nutrition at Risk of Indoctrination? 
Within the scope of the first two research foci, a relationship between student biology 
teachers’ personal intention to eat sustainably (Chapters 3.1 and 3.2) and their intention to 
teach sustainable nutrition (Chapter 3.3) was discovered. Studies show that there may be a 
certain risk of indoctrination when teaching controversial topics such as sustainable nutrition 
(Håkansson, 2015). 

Based on the previous results, the question emerged as to whether biology teachers perceive 
a risk of indoctrination when addressing sustainable nutrition in biology lessons. For this 
purpose, qualitative interviews were conducted with seven in-service biology teachers from 
high schools in Osnabrück and the Münsterland region. This fourth study investigated how 
and to what extent biology teachers assess the tension between teaching sustainable 
nutrition, as well as their views on the potential risks of indoctrination. Additionally, this 
qualitative study shed light on whether biology teachers would reveal their own dietary styles 
to their students and whether they then perceive a risk of indoctrination. Furthermore, this 
study investigated which methods teachers would use to implement sustainable nutrition in 
biology lessons, and how these may simultaneously minimize the potential risk of 
indoctrination. These research interests led to the following research questions:  

Research Question 1: Do in-service biology teachers perceive a risk of indoctrination when 
teaching sustainable nutrition. If so, in what ways? 

Research Question 2: To what extent would in-service biology teachers share their own 
dietary style with their students, and do they see a risk of indoctrination in sharing this 
personal information? 

Research Question 3: What approaches would in-service biology teachers use to teach 
sustainable nutrition and avoid indoctrination in biology lessons? 

The participants’ statements and discussions of these topics were analyzed using qualitative 
content analysis. The publication in Chapter 3.4 includes a detailed presentation and 
discussion of the results of this study. Additionally, initial implications for biology teacher 
training and future research are discussed. 
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3. EMPIRICAL PART  
 
 
The empirical part of this cumulative dissertation includes manuscripts of the following peer-
reviewed journal articles: 
 

Chapter 3.1 Nachhaltige Ernährung, Naturverbundenheit und Umweltbetroffenheit von 
angehenden Biologielehrkräften – Eine Anwendung der Theorie des 
geplanten Verhaltens 
 
Paper published in 2019 in Zeitschrift für Didaktik der 
Naturwissenschaften, 25(1).  

  
Chapter 3.2 Do German student biology teachers intend to eat sustainably? Extending the 

theory of planned behavior with nature relatedness and environmental 
concern 
 
Paper published in 2020 in Sustainability, 12(12). 

  
Chapter 3.3 Teach what you eat: Student biology teachers’ intention to teach sustainable 

nutrition 
 
Paper published in 2021 in Journal of Nutrition Education and Behavior, 
53(12). 

  
Chapter 3.4 “Vegan teachers make students feel really bad”: Is teaching sustainable 

nutrition indoctrinating? 
 
Paper published in 2022 in Foods, 11(6). 
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Zusammenfassung 
Durch nicht-nachhaltige Verhaltensweisen, wie zum Beispiel durch die Wahl von 
Nahrungsmitteln, sind Menschen direkt und indirekt für eine Vielzahl globaler 
Umweltprobleme verantwortlich. Zur Reduktion negativer Auswirkungen des 
Nahrungskonsums auf die Umwelt, ist eine Umstellung auf nachhaltigere Ernährungsweisen 
inklusive einer Veränderung der individuellen Ernährungsgewohnheiten unabdingbar. Daher 
gilt das Thema „Nachhaltige Ernährung“ als Schlüsselkontext für eine Bildung für nachhaltige 
Entwicklung (BNE). In allgemeinbildenden Schulen nehmen gerade Biologie- und 
Sachunterrichtslehrkräfte eine Schlüsselrolle zur Förderung von BNE-relevanten 
Kompetenzen ein. Ziel des vorliegenden Beitrags ist es, sozial- und umweltpsychologische 
Einflussfaktoren auf das nachhaltige Ernährungsverhalten von angehenden Biologie- und 
Sachunterrichtslehrkräften (N = 155; MAlter = 21.2; SD = 1.95) zu untersuchen. Die Theorie des 
geplanten Verhaltens (TPB) wird als theoretisches Rahmenmodell um die 
umweltpsychologischen Konstrukte Naturverbundenheit und Umweltbetroffenheit erweitert. 
Diese stehen im Zusammenhang mit umweltfreundlichen Verhaltensweisen und können im 
Biologieunterricht, wie auch in der Biologie-Lehramtsausbildung gefördert werden. Um den 
Einfluss der Konstrukte auf die Intention, sich nachhaltig zu ernähren zu zeigen, wird ein 
Pfadmodell präsentiert. Anhand der Ergebnisse der quantitativen Fragebogenstudie wird 
deutlich, dass sich das erweiterte TPB-Modell zur Vorhersage der Intention im Kontext einer 
nachhaltigen Ernährung eignet. Im Allgemeinen haben die Befragten eine relativ hohe 
Intention, sich nachhaltig zu ernähren (M = 3.49; 5-stufige Skala). Zudem wird gezeigt, dass 
Naturverbundenheit und Umweltbetroffenheit die Intention, sich nachhaltig zu ernähren 
beeinflussen. Ansatzpunkte für die Gestaltung von Bildungsimplikationen werden diskutiert. 

 
 
Schlüsselwörter: Biologie · Lehrer/-innen · Ernährungspsychologie · Umweltpsychologie · 
Bildung für Nachhaltige Entwicklung (BNE) 
 
 
__________________________ 

 

 

 

1 Weber, A. & Fiebelkorn, F. (2019). Nachhaltige Ernährung, Naturverbundenheit und Umweltbetroffenheit 
von angehenden Biologielehrkräften – Eine Anwendung der Theorie des geplanten Verhaltens. Zeitschrift für 
Didaktik der Naturwissenschaften, 25(1), 181-195. 
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Einleitung 

Eine Vielzahl der globalen Umweltprobleme unserer Zeit, wie zum Beispiel der 
Biodiversitätsverlust und der Klimawandel, werden direkt und indirekt durch nicht-
nachhaltige Verhaltensweisen der Menschen verursacht. Als Hauptursache gelten vor allem 
die Ernährungsgewohnheiten der Menschen, mit einem hohen Fleischkonsum und der 
Verschwendung von Lebensmitteln (Godfray et al., 2010; Stoll-Kleemann & Schmidt, 2017). 
Um die stetig wachsende Weltbevölkerung nachhaltig zu ernähren, bedarf es neben einer 
Agrarwende einer Umstrukturierung des Ernährungssystems, inklusive einer Veränderung 
individueller Ernährungsgewohnheiten (Eberle et al., 2005; Rieckmann et al., 2014). 
Ernährung stellt somit ein Schlüsselthema für eine nachhaltige Entwicklung unserer Welt dar 
(DUK, 2012). Daher gilt es, die Beweggründe und Motive für eine nachhaltige Ernährungsweise 
zu untersuchen und praktische Lösungsansätze für einen transformativen, nachhaltigen 
Wandel zu generieren (Gifford & Nilsson, 2014; Ives et al., 2017). 

Das Thema „Ernährung“ wurde von der DUK als Lernfeld par excellence zum Jahresthema 2012 
der UN-Dekade „Bildung für Nachhaltige Entwicklung (BNE)“ ausgerufen (DUK, 2012). Zudem 
gilt die Umstellung auf eine nachhaltige Ernährung im Rahmen der Agenda 2030 als prioritäres 
Handlungsfeld vieler Sustainable Development Goals (SDGs) (z.B. von SDG 2 Zero hunger oder 
SDG 12 Responsible consumption and production). So soll bis zum Jahr 2030 sichergestellt 
werden, dass alle Lehrenden und Lernenden durch BNE über die notwendigen Kompetenzen 
verfügen, um eine nachhaltige Entwicklung fördern zu können (SDG 4 Quality education 
(UNESCO, 2017), da diese, neben der Verankerung in den SDGs, ein obligatorischer Bestandteil 
der schulischen Rahmenlehrpläne für das Fach Biologie ist (Fiebelkorn & Menzel, 2013). Um 
die SDGs im formalen Bildungssektor zu erreichen, spielt die Ausbildung von Lehrkräften eine 
wichtige Rolle (United Nations, 2015; Walshe, 2008). Auch im Weltaktionsprogramm (WAP) 
BNE wird die Lehrerbildung als prioritäres Handlungsfeld angesehen, da nur gut ausgebildete 
Lehrkräfte als Nachhaltigkeitsmultiplikator/-innen in der Schule wirken können (DUK, 2014). 
Eine BNE spielt hierbei eine zentrale Rolle, da sie zu dem notwendigen Wandel beitragen 
sowie den Erwerb von Nachhaltigkeitskompetenzen und somit auch eine Veränderung der 
Ernährungsgewohnheiten in Richtung mehr Nachhaltigkeit fördern kann (Rieckmann et al., 
2014). Lehrkräfte sollten in der Lage sein, sich mit den Herausforderungen einer nachhaltigen 
Ernährung und der eigenen Rolle in diesem Prozess auseinanderzusetzen (Rieckmann & Holz, 
2017b). Dies gilt umso mehr, da Lehrkräfte in der Schule die Funktion von Rollenvorbildern 
einnehmen können – besonders was nachhaltige Verhaltensweisen angeht (Hascher, 2006; 
Kennedy, 2016). 

Adäquate und effiziente Bildungsangebote an Schulen und Hochschulen zum Schlüsselthema 
nachhaltige Ernährung könnten im Rahmen einer BNE ein großes Potential bieten, um 
Verhaltensänderungen sowohl bei Schüler/-innen als auch bei Lehrer/-innen hervorzurufen 
(Rieckmann, 2018b). Dabei soll im Rahmen einer BNE nicht darauf abgezielt werden, 
bestimmte Denk- und Verhaltensweisen vorzugeben bzw. unreflektiert anzunehmen, sondern 
Individuen im Sinne einer reflektierten Entscheidungsbildung in die Lage zu versetzen, ihre 
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eigenen Wertvorstellungen im Kontext einer nachhaltigen Entwicklung kritisch zu 
hinterfragen (Fiebelkorn & Kuckuck, 2019b; Rieckmann et al., 2014). Für eine nachhaltige 
Entwicklung ist somit der Erwerb von sogenannten Schlüsselkompetenzen, wie von Wissen 
und weiteren Kompetenzen, wie z.B. Einstellungen, Überzeugungen und praktischen 
Fertigkeiten relevant (Bürgener & Barth, 2018; de Leeuw et al., 2015; Gifford et al., 2011; 
Gifford & Nilsson, 2014; United Nations, 2015). Diese können besonders durch das Thema 
„Nachhaltige Ernährung“ gefördert werden (DUK, 2012; Rieckmann, 2018b). Jedoch wurden 
derartige Kompetenzen, die das Verhalten von Lehrer/-innen beeinflussen können, in 
vorherigen Studien kaum beachtet (Korthagen, 2017). Dabei gelten die Einstellungen von 
Lehrkräften gegenüber einem Unterrichtsthema als ein wichtiger Bestandteil der Lehrer/-
innenpersönlichkeit sowie der professionellen Handlungskompetenz nach Baumert und 
Kunter (2006). Zudem können sie sich förderlich oder hinderlich auf die Integration von BNE-
Kontexten in den Biologieunterricht auswirken (Büssing et al., 2018a). Darüber hinaus können 
sich die Einstellungen, die Werte, das Wissen und die Verhaltensweisen der Lehrer/-innen auf 
ihr Unterrichtshandeln und ihre Lehrmotivation auswirken (Blazar & Kraft, 2017; Büssing et 
al., 2019; Hattie, 2009; Hill et al., 2005; Jüttner & Neuhaus, 2013; Kleickmann et al., 2013; 
Ruzek et al., 2015). 

Inwieweit angehende Biologielehrer/-innen in Deutschland eine positive Einstellung 
gegenüber einer nachhaltigen Ernährung haben und sich ihr Ernährungsverhalten daran 
ausrichtet, konnte bisher noch nicht gezeigt werden. In der vorliegenden Studie wird daher 
untersucht, ob und in welchem Ausmaß angehende Biologielehrkräfte dazu bereit sind, sich 
nachhaltig zu ernähren, und welche Faktoren diese Bereitschaft vorhersagen und beeinflussen 
können. Die Untersuchung des (nachhaltigen) Ernährungsverhaltens von angehenden 
Biologielehrkräften ist demnach vielversprechend, wenn dieses einen Effekt auf die 
Lehrmotivation, die Unterrichtsqualität und den Lernzuwachs der Schüler/-innen hat. Bisher 
ist dieser Wirkzusammenhang noch als Annahme zu formulieren. Bevor der Einfluss auf das 
unterrichtliche Wirken überprüft wird, soll in der vorliegenden Studie zunächst untersucht 
werden, ob und in welchem Ausmaß angehende Biologielehrkräfte dazu bereit sind, sich 
nachhaltig zu ernähren, und welche Faktoren diese Bereitschaft vorhersagen und beeinflussen 
können. Hierzu werden Teilaspekte der professionellen Handlungskompetenz über die 
Theorie des geplanten Verhaltens (im englischen Original: Theory of planned behavior oder 
kurz TPB) operationalisiert und um umweltpsychologische Variablen erweitert. Die TPB gilt als 
geeignetes Rahmenmodell, um derartige Einflussfaktoren (Einstellung, subjektive Norm und 
wahrgenommene Verhaltenskontrolle) auf die Intention, sich nachhaltig zu ernähren zu 
identifizieren. Sie wurde bereits erfolgreich im Kontext unterschiedlicher nachhaltiger und 
umweltfreundlicher Verhaltensweisen angewandt (Bauer et al., 2018; de Leeuw et al., 2015; 
Paul et al., 2016; Vermeir & Verbeke, 2008). Zudem konnte die Nützlichkeit der TPB für Studien 
mit (angehenden) Lehrkräften gezeigt werden (Heuckmann et al., 2018; Zint, 2002). Da eine 
Vielzahl von individuellen Hintergrundfaktoren die Einstellungen der Menschen beeinflussen 
kann (Ajzen & Fishbein, 2005) und Variablen aus der Umweltpsychologie zur Erforschung von 
Einstellungen gegenüber einer nachhaltigen Ernährung vielversprechend zu sein scheinen 
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(Astleithner & Brunner, 2007; Çabuk et al., 2014; Capaldi et al., 2014; Honkanen et al., 2006; 
Magnusson et al., 2003; Nisbet et al., 2011), soll mit der vorliegenden Studie gezeigt werden, 
inwiefern die umweltpsychologischen Variablen Naturverbundenheit und Umweltbetroffen-
heit einen Einfluss im Kontext einer nachhaltigen Ernährung haben. Basierend auf der TPB soll 
somit ein erweitertes Modell zur Vorhersage der Intention, sich nachhaltig zu ernähren von 
angehenden Biologielehrkräften getestet werden, welches dazu genutzt werden kann, 
empirisch fundierte Bildungsinterventionen für die universitäre Biologie-Lehramtsausbildung 
abzuleiten.  
 
Theoretischer Hintergrund und Stand der Forschung 

Nachhaltige Ernährung 
Das Konzept einer nachhaltigen Ernährung basiert nach von Koerber (2014) auf fünf 
Dimensionen: (1) Gesundheit, (2) Soziales, (3) Ökonomie, (4) Ökologie und (5) Kultur. Jede 
Dimension kann von der Produktion bis zur Entsorgung von Nahrungsmitteln sowohl auf 
regionaler als auch auf nationaler und globaler Ebene betrachtet werden (von Koerber, 2014). 
Zusätzlich zu den fünf Dimensionen schlägt von Koerber (2014) praktische 
Handlungsorientierungen vor, um das Leitbild der Nachhaltigkeit im Bereich Ernährung 
umzusetzen. Dazu entwickelte er die folgenden sieben Grundsätze, die als konkrete 
Handlungsanweisungen für den Alltag verstanden werden können: Bevorzugung (1) 
pflanzlicher Nahrungsmittel, (2) ökologisch erzeugter Nahrungsmittel, (3) gering verarbeiteter 
Nahrungsmittel, (4) regionaler und saisonaler Erzeugnisse, (5) fair gehandelter 
Nahrungsmittel sowie das (6) ressourcenschonende Haushalten und der Konsum von (7) 
genussvollen und bekömmlichen Speisen. Von Koerber (2014) geht davon aus, dass das Ziel 
einer nachhaltigen Ernährung bis heute nicht ausreichend umgesetzt und in der Bevölkerung 
verankert ist. Für Schüler/-innen konnte dies bereits bestätigt werden (Dornhoff et al., 2018; 
Gralher, 2015). 
 
Theorie des geplanten Verhaltens 
Ein Ziel biologiedidaktischer Forschung ist es, menschliches Verhalten in biologischen 
Kontexten zu verstehen und zu prognostizieren (Graf, 2007). In der Umwelt- und 
Ernährungspsychologie ist die TPB eines der am häufigsten genutzten Handlungsmodelle, um 
umweltfreundliches und nachhaltiges Verhalten aufzuklären und vorherzusagen (Staats, 
2003; Stern, 2000). So wurde das Modell bereits erfolgreich im Rahmen verschiedener 
umweltfreundlicher Verhaltensweisen der allgemeinen Bevölkerung, wie z.B. nachhaltiger 
Konsumbereitschaften, Abfallreduzierung, Energie- oder Wassereinsparung genutzt (Ajzen, 
2015; Bauer et al., 2018; de Leeuw et al., 2015; Paul et al., 2016). Darüber hinaus wurde die 
TPB zur Aufklärung von speziellen Ernährungsverhalten, wie z.B. einer gesunden Ernährung 
oder dem Verzehr insektenbasierter Nahrungsmittel verwendet. In früheren Studien zu 
gesunden und nachhaltigen Ernährungsverhalten erwies sich die Einstellung, z.B. gegenüber 
Bio-Produkten oder gegenüber dem Verzehr von insektenbasierten Nahrungsmitteln als 
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besonders relevant (McDermott et al., 2015; Menozzi et al., 2017; Stranieri et al., 2016; 
Vermeir & Verbeke, 2008). 

Die Verhaltensintention ist dabei die unmittelbare Vorstufe sowie wichtigster Prädiktor für die 
Verhaltensausführung (Ajzen, 1991; Menozzi et al., 2017; Stranieri et al., 2016) und wird in 
der TPB durch drei Variablen determiniert (Abbildung 3.1): (1) Einstellung, (2) subjektive Norm 
und (3) wahrgenommene Verhaltenskontrolle (Ajzen, 1991). Die Verhaltensintention wird als 
die bewusste Entscheidung einer Person verstanden, ein bestimmtes Verhalten ausführen zu 
wollen (oder nicht) und ist ein Maß dafür, wie viel Anstrengung die Person hierfür aufbringen 
möchte. Je positiver die Einstellung und die subjektive Norm gegenüber dem Verhalten sind 
und je ausgeprägter die wahrgenommene Verhaltenskontrolle ist, desto höher ist die 
Verhaltensintention (Ajzen, 1991; Graf, 2007). 

Die Einstellung gibt an, inwieweit das Ausüben des Verhaltens von einem Individuum als 
positiv oder negativ bewertet wird (Ajzen, 1991). Eine Einstellungsänderung ist in vielen Fällen 
eine notwendige Voraussetzung für einen Verhaltenswandel (Arbuthnott, 2009). Im Vergleich 
mit der subjektiven Norm und der wahrgenommenen Verhaltenskontrolle erwies sich die 
Einstellung als relevanteste Variable der TPB im Ernährungsbereich (Menozzi et al., 2017; 
Vermeir & Verbeke, 2008). Wenn die Befragten glauben, dass ein nachhaltiges 
Ernährungsverhalten hauptsächlich positive Auswirkungen für die Umwelt und die Menschen 
hat, ist ihre Einstellung gegenüber einer nachhaltigen Ernährung ebenfalls positiv. Assoziieren 
sie eine nachhaltige Ernährung mit negativen Auswirkungen, wird ihre Einstellung eher 
negativ sein (de Leeuw et al., 2015). Eine positive Einstellung gegenüber einer nachhaltigen 
Ernährung sollte also einen hohen Einfluss auf die Intention haben, sich nachhaltig zu 
ernähren. 

Die subjektive Norm bezieht sich auf den individuell wahrgenommenen sozialen Druck, ein 
bestimmtes Verhalten auszuüben (oder nicht). Die Meinungen und Erwartungen des sozialen 
Umfelds haben einen Einfluss auf die Ausbildung der Verhaltensintention einer Person und 
helfen bei der Feststellung, ob das Individuum das geplante Verhalten tatsächlich ausführen 
wird (Ajzen, 1991; Graf, 2007). Der subjektiven Norm wird im Kontext einer nachhaltigen 
Ernährung eine relativ geringe Bedeutung zugesprochen (Empen & Schulze-Ehlers, 2014). 
Hieraus kann für die vorliegende Studie vermutet werden, dass sie den geringsten Einfluss auf 
die Intention, sich nachhaltig zu ernähren hat. 

Die wahrgenommene Verhaltenskontrolle umfasst die Wahrnehmung der eigenen 
Möglichkeit und den Schwierigkeitsgrad, um das gefragte Verhalten auszuführen (Ajzen, 1991; 
Graf, 2007). Sie hat in der Verhaltensprognose eine besonders hohe Relevanz, wenn das 
Individuum nur wenig Kontrolle darüber hat, ein Verhalten auszuüben, ungeachtet wie positiv 
dessen Einstellung ist. Wenn Befragte es z.B. auf Grund mangelnder zeitlicher oder finanzieller 
Ressourcen als schwierig wahrnehmen, sich nachhaltig zu ernähren, wird die 
wahrgenommene Verhaltenskontrolle niedrig sein und die Intention negativ beeinflussen, 
auch wenn die Befragten glauben, dass eine nachhaltige Ernährung positiv ist (Aertsens et al., 
2009; Bauer et al., 2018).Hieraus kann für die vorliegende Studie vermutet werden, dass eine 
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hohe wahrgenommene Verhaltenskontrolle einen großen Beitrag dazu leistet, dass die 
Befragten eher bereit sind, sich nachhaltig zu ernähren. 

Gemäß der TPB können Hintergrundfaktoren, wie z.B. das Alter oder das Geschlecht Einfluss 
auf die Überzeugungen von Personen nehmen. So scheint es wahrscheinlich, dass bspw. 
Männer und Frauen unterschiedliche Überzeugungen im Kontext einer nachhaltigen 
Ernährung haben. Viele Studien konnten bereits zeigen, dass Frauen eher dazu bereit sind, 
Bio- oder Fair Trade-Produkte zu konsumieren als Männer (de Leeuw et al., 2014; Scalco et al., 
2017). 

Erweiterung der TPB: Naturverbundenheit und Umweltbetroffenheit  
Trotz der vielseitigen Anwendung der TPB, gibt es Bedenken hinsichtlich der Unvollständigkeit 
des Modells (Gifford & Nilsson, 2014). Um die Vorhersagekraft für die Verhaltensintention im 
Bereich von nachhaltigen Konsumverhalten zu erhöhen, wird empfohlen – neben den drei 
Hauptkomponenten der TPB – weitere Prädiktoren in das Handlungsmodell mit einzubeziehen 
(Ajzen, 1991; Hasbullah et al., 2014; Stranieri et al., 2016). Zur Erforschung von Einstellungen 
und Motiven einer nachhaltigen Ernährung scheinen besonders Variablen aus der 
Umweltpsychologie vielversprechend zu sein (Astleithner & Brunner, 2007). Es konnte bereits 
gezeigt werden, dass Naturverbundenheit als Prädiktor für verschiedene umweltschützende 
Verhaltensweisen, wie z.B. dem Kauf umweltfreundlicher Produkte gilt (Capaldi et al., 2014; 
Howell et al., 2011; Nisbet et al., 2011) und dass Umweltbetroffenheit einen Einfluss auf die 
Kaufbereitschaft von „Bio“-Lebensmitteln hat (Çabuk et al., 2014; Honkanen et al., 2006; 
Magnusson et al., 2003). Inwieweit umweltfreundliche Einstellungen, wie z.B. die 
Umweltbetroffenheit (Ellis & Thompson, 1997) und die Naturverbundenheit (Nisbet et al., 
2009) einen Einfluss auf die Intention von angehenden Biologielehrkräften haben, sich 
nachhaltig zu ernähren, wurde bisher noch nicht untersucht. Folglich wurde das ursprüngliche 
TPB-Modell um die umweltpsychologischen Variablen Naturverbundenheit und Umwelt-
betroffenheit erweitert (Abbildung 3.1). 

Naturverbundenheit wird als dauerhaft bestehendes Persönlichkeitsmerkmal definiert, das 
sich jedoch je nach Umweltbedingungen verändern kann (Flade, 2018). Es umfasst die 
individuellen Unterschiede der Verbundenheit des Menschen mit der natürlichen Umwelt und 
drückt so aus, wie sehr sich die Individuen mit der Umwelt identifizieren (Mayer & Frantz, 
2004; Nisbet et al., 2009). Naturverbundenheit kann umweltfreundliche Einstellungen und 
Verhalten vorhersagen (Capaldi et al., 2014; Mayer & Frantz, 2004; Nisbet et al., 2009; Tam, 
2013). Je verbundener sich die Menschen mit der Natur fühlen, desto mehr werden sie sich 
über die Konsequenzen der eigenen Aktivitäten für die Umwelt bewusst (Schultz, 2000). Daher 
geht eine hohe Naturverbundenheit mit einer höheren Verantwortungsübernahme 
gegenüber der Natur und einem ökologisch nachhaltigeren Verhalten einher (Nisbet & 
Zelenski, 2013; Schultz, 2002). Mit Bezug zur vorliegenden Studie besteht daher die Annahme, 
dass Naturverbundenheit zu einer positiveren Einstellung gegenüber einer nachhaltigen 
Ernährung führt und die Intention, sich nachhaltig zu ernähren erhöht. 
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Umweltbetroffenheit wird als das Bewusstsein oder die Einsicht von Individuen bezeichnet, 
dass der Zustand der Umwelt durch menschliche Verhaltensweisen, wie eine übermäßige 
Ressourcennutzung und Umweltverschmutzung bedroht wird (Franzen & Meyer, 2010). Somit 
zielt sie auf die Wahrnehmung und die persönliche Evaluation von Umweltproblemen sowie 
den Umgang mit diesen ab (Brieger, 2018; Dunlap et al., 2000; Dunlap & Jones, 2002; Ellis & 
Thompson, 1997). Umweltbetroffenheit ist ein wichtiger Faktor, der individuelle 
Verhaltensweisen nicht direkt beeinflussen, aber indirekt durch andere Variablen hin zu einem 
umweltfreundlicheren Verhalten verändern kann (Bamberg, 2003). In der vorliegenden Studie 
wird daher davon ausgegegangen, dass die Umweltbetroffenheit einen positiven Einfluss auf 
die Einstellung gegenüber einer nachhaltigen Ernährung und auf die Intention angehender 
Biologielehrkräfte, sich nachhaltig zu ernähren hat. 
 
Abbildung 3.1 

Die dargestellten Zusammenhänge wurden auf Basis des theoretischen Hintergrunds der Studie untersucht 
(N= 155) 

 
Anmerkung. Die Variablen der TPB sind grau hinterlegt, die erweiterten Konstrukte sind in weiß dargestellt.  
 

 
Forschungsfragen 

Das übergeordnete Ziel der Studie ist es, die Intention von angehenden Biologielehrkräften, 
sich nachhaltig zu ernähren zu erklären und Zusammenhänge mit ernährungs- und 
umweltpsychologischen Einflussfaktoren zu identifizieren. Daraus resultieren die folgenden 
Forschungsfragen (FF) und Hypothesen (H), die der Studie zugrunde liegen (Abbildung 3.1). 

FF1: Welchen Einfluss haben die Einstellung, die subjektive Norm und die wahrgenommene 
Verhaltenskontrolle auf die Intention von angehenden Biologielehrkräften, sich nachhaltig zu 
ernähren? 

Auf Grund vorheriger Studien wird erwartet, dass die Einstellung (H1.1) den stärksten Einfluss 
auf die Intention, sich nachhaltig zu ernähren hat. Zudem wird vor diesem Hintergrund davon 
ausgegangen, dass die wahrgenommene Verhaltenskontrolle (H1.2) den zweitstärksten 
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Einfluss und die subjektive Norm den schwächsten Einfluss auf die Intention, sich nachhaltig 
zu ernähren hat (H1.3). 
 
FF2: Inwieweit gelten Naturverbundenheit und Umweltbetroffenheit als Prädiktoren für die 
Einstellung und die Intention von angehenden Biologielehrkräften, sich nachhaltig zu 
ernähren? 

Basierend auf vorherigen Studien wird vermutet, dass Naturverbundenheit und 
Umweltbetroffenheit die Intention, sich nachhaltig zu ernähren (H2.1), und die Einstellung 
(H2.2) im Kontext einer nachhaltigen Ernährung positiv vorhersagen. 

 

Methode 

Studiendesign und Stichprobe 
Die Daten der vorliegenden Studie entstammen einer Fragebogenerhebung, die im Juli 2017 
an vier deutschen Universitäten durchgeführt wurde. Für eine ausreichende Varianz des 
Samples wurde sowohl an großstädtischen als auch an ländlich gelegenen Universitäten 
befragt (Hamburg (n = 16), Köln (n = 41), Osnabrück (n = 14), Vechta (n = 84)). Insgesamt 
wurden 155 Lehramtsstudierende der Fächer Biologie (63% der Gesamtstichprobe, davon 88% 
weiblich) und Sachunterricht mit Bezugsfach Biologie (37% der Gesamtstichprobe, davon 92% 
weiblich) befragt. Die Studierenden strebten zum Befragungszeitpunkt Lehrbefähigungen für 
verschiedene Schulformen (Grund-, Haupt-, Realschule, Gymnasium) für das Fach Biologie an. 
Da in der vorliegenden Studie weder fach- noch schulformspezifische Unterschiede untersucht 
werden sollen, wird die Stichprobe als „Biologie-Lehramtsstudierende“ zusammengefasst. Die 
Studierenden waren zum Zeitpunkt der Befragung zwischen 18 und 34 Jahren alt (MAlter = 21.2; 
SD = 2.0). Der Großteil der Befragten (95%) war zum Zeitpunkt der Erhebung im 2-Fächer-
Bachelor und die verbleibenden 5% im Master of Education eingeschrieben. Die Teilnahme 
erfolgte auf freiwilliger Basis. Die Befragten hatten zu jeder Zeit die Möglichkeit, die Befragung 
abzubrechen. Zu Beginn des Fragebogens erhielten sie Informationen über das Konzept einer 
nachhaltigen Ernährung. Die Dauer zum Ausfüllen des Fragebogens variierte zwischen 15 und 
30 Minuten. Die Erhebung an den Universitäten Osnabrück und Vechta wurde von der 
Erstautorin und an den anderen Universitäten von den jeweiligen Dozent/-innen, mit 
standardisierten Instruktionen von der Erstautorin durchgeführt. 
 
Messinstrument 
Die Items zu den Konstrukten der TPB wurden für den Fragebogen nach den Vorschlägen von 
Graf (2007) für den Kontext einer nachhaltigen Ernährung adaptiert und in Form von 
Statements operationalisiert. Die Einstellung, die subjektive Norm und die wahrgenommene 
Verhaltenskontrolle wurden mittels 7-stufiger Rating-Skalen und die anderen Skalen mit 5-
stufigen Likert-Skalen erhoben. Für jedes Konstrukt wurden mindestens drei Items genutzt 
(Tabelle 3.1).  
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Tabelle 3.1  

Übersicht der eingesetzten Skalen im Fragebogen, inklusive Beispielitems, der Itemanzahl sowie der internen 
Konsistenzen (= Cronbach’s Alpha) 
 

Skala Beispielitems 
Item-

anzahl 
Cronbach’s 

Alpha 
Theory of Planned Behavior (TPB) 

Intention, sich 
nachhaltig zu ernähren 
(INT) 

Im nächsten Monat beabsichtige ich… 
… bevorzugt pflanzliche Nahrungsmittel zu kaufen. 
… fair gehandelte Nahrungsmittel zu kaufen.  
… keine Nahrungsmittel zu verschwenden. 

9 (7) .79 

Einstellung (ATT) Mich nachhaltig zu ernähren ist für mich…  
sehr schlecht – sehr gut; sehr langweilig – sehr spannend 13 (12) .93 

Subjektive Norm (SN) Meine Familie findet, dass ich mich nachhaltig ernähren 
sollte. (sehr unwahrscheinlich – sehr wahrscheinlich) 4 (3) .87 

Wahrgenommene 
Verhaltenskontrolle 
(PBC) 

Für mich ist eine nachhaltige Ernährungsweise zu 
erreichen… (sehr schwierig – sehr einfach) 4 (4) .78 

Naturverbundenheit 

Naturverbundenheit  
(NR-6) 

Ich denke immer daran, wie mein Handeln die Umwelt 
beeinflusst. 
Ich fühle mich sehr verbunden mit allen Lebewesen und 
der Erde. 

6 (6) .85 

Umweltbetroffenheit 

Umweltbetroffenheit 
(ECS) 

Wenn es so weiter geht wie im Moment, werden wir  
bald eine große ökologische Katastrophe erleben. 
Die Umweltprobleme sind nicht so schlimm, wie die  
meisten Leute glauben. (-) 

5 (4) .79 

Anmerkungen. Items mit (-) wurden für die Auswertung rekodiert; Anzahl der Items der modifizierten Skalen 
nach den EFA in Klammern. Der Originalfragebogen mit allen Items kann auf Nachfrage von der Erstautorin 
bezogen werden. 
 

Zur Erfassung der Intention, sich nachhaltig zu ernähren wurde eine 5-stufige Likert-Skala (1 = 
trifft überhaupt nicht zu; 7 = trifft voll zu) auf Basis der sieben Grundsätze einer nachhaltigen 
Ernährung nach von Koerber (2014) entwickelt (Weber & Fiebelkorn, 2018). Bei der EFA 
konnte ein Faktor identifiziert werden (Eigenwert = 2.57; Anteil erklärter Varianz: 29%, KMO 
= .73), auf den sieben der neun Items luden. Nach der EFA wurden die Items Im nächsten 
Monat beabsichtige ich, keine Nahrungsmittel zu verschwenden und Im nächsten Monat 
beabsichtige ich, dass der Genuss beim Essen nicht zu kurz kommt auf Grund von 
Faktorladungen < .40 eliminiert. Die Reliabilität der Skala konnte nach der Modifikation von 
einem Cronbach’s Alpha von .77 auf .79 erhöht werden (Anteil erklärter Varianz: 35%). 

Bei der EFA der Skala zur Erfassung der Einstellung gegenüber einer nachhaltigen Ernährung 
(7-stufige Skala; 1 = negativer Pol, 7 = positiver Pol) konnte ein Faktor identifiziert werden 
(Eigenwert = 6.20; Anteil erklärter Varianz = 48%, KMO = .88), auf den zwölf der dreizehn Items 
luden. Nach dieser EFA wurde das Item Mich nachhaltig zu ernähren, ist für mich sehr alltäglich 
– sehr außergewöhnlich auf Grund einer Faktorladung < .40 eliminiert. Die interne Konsistenz 
der Skala konnte durch die Eliminierung des Items von Cronbach’s Alpha von .91 auf .93 erhöht 
werden (Anteil erklärter Varianz: 52%). 
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Bei der EFA der subjektiven Norm (7-stufige Skala; 1 = sehr unwahrscheinlich, 7 = sehr 
wahrscheinlich) stellte sich ein Faktor heraus, auf den alle Items luden (Eigenwert = 2.07; 
Anteil erklärter Varianz = 52%, KMO = .72). Nach der EFA wurde das Item Meine Dozenten 
finden, dass ich mich nachhaltig ernähren sollte auf Grund einer Faktorladung < .40 eliminiert. 
Zudem konnte die interne Konsistenz der Skala durch die Eliminierung des Items von einem 
Cronbach’s Alpha von .65 deutlich auf .87 erhöht werden (Anteil erklärter Varianz: 69%). 

Bei der EFA der wahrgenommenen Verhaltenskontrolle (7-stufige Skala; 1 = sehr 
unwahrscheinlich, 7 = sehr wahrscheinlich) konnte ein Faktor identifiziert werden, auf den alle 
Items luden (Eigenwert = 2.12; Anteil erklärter Varianz = 53%, KMO = .78). Nach der EFA wurde 
das Item Die Entscheidung, mich nachhaltig zu ernähren, unterliegt meiner vollständigen 
Kontrolle auf Grund einer geringen Faktorladung (.42) eliminiert. Die interne Konsistenz der 
Skala konnte durch die Eliminierung des Items von Cronbach’s Alpha von .78 deutlich auf .84 
erhöht werden (Anteil erklärter Varianz: 65%). 

Das Konstrukt der Naturverbundenheit wurde mittels der NR-6 erfasst. Die NR-6 ist eine von 
Nisbet und Zelenski (2013) entwickelte Kurzversion der Nature Relatedness Scale (Nisbet et 
al., 2009) mit sechs Items. Die Kurzversion der Skala wird zunehmend in Nachhaltigkeits-
forschungen verwendet (Nisbet & Zelenski, 2013). Die interne Konsistenz dieser 5-stufigen 
Likert-Skala (1 = stimme nicht zu; 5 = stimme voll zu) lag mit einem Cronbach’s Alpha von .85 
innerhalb der Werte von .83 bis .86 zur Skalentestung (Nisbet & Zelenski, 2013). Bei der EFA 
konnte ein Faktor extrahiert werden (Eigenwert = 3.09; Anteil erklärter Varianz: 52%, KMO = 
.83), auf den alle sechs Items luden. Die Skala erwies sich somit als reliabel und gute 
Alternative zum längeren Original. 

Die Umweltbetroffenheit wurde mittels der Environmental Concern Scale (ECS; Ellis & 
Thompson, 1997) gemessen. Es handelt sich um eine 5-stufige Likert-Skala (1 = stimme nicht 
zu; 5 = stimme voll zu) zur Messung der individuellen Wahrnehmung von Umweltproblemen. 
Bei der EFA konnte ein Faktor extrahiert werden, auf den vier der fünf Items luden (Eigenwert 
= 2.21; Anteil erklärter Varianz: 44%, KMO = .78). Das Item Die Leute sorgen sich zu sehr darum, 
dass der menschliche Fortschritt der Umwelt schadet, wurde auf Grund einer zu geringen 
Faktorladung eliminiert. Dadurch konnte die interne Konsistenz der Skala von einem 
Cronbach’s Alpha von .75 auf .79 erhöht werden (Anteil erklärter Varianz: 52%). 

Statistische Analysen 
Zunächst wurde der Mittelwert M mit der entsprechenden Standardabweichung SD der 
jeweiligen Skalen als Indikator für die Ausprägungen der einzelnen Variablen bei den 
Befragten berechnet (Tabelle 3.2).  
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Tabelle 3.2 

Übersicht zu den Mittelwerten (M) und Standardabweichungen (SD) aller Variablen (N = 155) 

Skala Skalenweite M SD 

Intention, sich nachhaltig zu ernähren (INT) 5-stufig 3.49 0.63 
Einstellung (ATT) 7-stufig 5.41 0.89 
Subjektive Norm (SN) 7-stufig 3.90 1.43 
Wahrgenommene Verhaltenskontrolle (PBC) 7-stufig 4.61 1.13 
Naturverbundenheit (NR-6) 5-stufig 3.09 0.80 
Umweltbetroffenheit (ECS) 5-stufig 4.31 0.57 

Anmerkung. Das Skalenminimum ist jeweils mit (1) kodiert. 

 
Basierend auf der TPB wurde anschließend ein Pfadmodell berechnet, um gemäß der 
Hypothesen signifikante Prädiktoren der Intention, sich nachhaltig zu ernähren zu 
identifizieren und die vermuteten Zusammenhänge zwischen den Konstrukten der TPB und 
den umweltpsychologischen Konstrukten zu erfassen (Abbildung 3.1). Die statistische 
Auswertung der Daten erfolgte mittels SPSS (IBM Corp. Released, 2016) und die Berechnung 
des Pfadmodells mit R-Studio (Version 1.1.463; RStudio Team, 2015). 

Ergebnisse 

Tabelle 3.2 zeigt, dass die angehenden Biologielehrer/-innen eine moderate Intention, sich 
nachhaltig zu ernähren (M = 3.49; SD = 0.63), eine positive Einstellung gegenüber einer 
nachhaltigen Ernährung (M = 5.41; SD = 0.89) und eine moderate wahrgenommene 
Verhaltenskontrolle (M = 4.61; SD = 1.13) hatten. Den niedrigsten Mittelwert hatte die 
subjektive Norm (M = 3.90; SD = 1.43). Die Probanden zeigten eine hohe Umweltbetroffenheit 
(M = 4.31; SD = 0.57) und eine moderate Naturverbundenheit (M = 3.09; SD = 0.80). 

Abbildung 3.2 

Pfadmodell, das die Zusammenhänge zwischen den untersuchten Konstrukten veranschaulicht (N = 155) 

 
Anmerkung. Fit: RMSEA = .03, CFI = .99, SRMR = .06). Das Modell basiert auf Abbildung 3.1 und gilt als endgültiges 
Modell. Die Richtungspfeile zeigen die Vorhersagekraft und die Doppelpfeile die Korrelationen zwischen den 
Variablen an. Das Geschlecht wurde als männlich (1) und weiblich (2) kodiert. (*) = p < .05; (**) = p <.01; (***) = 
p < .001. R² = Erklärte Varianz. 
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Im Folgenden werden die standardisierten Pfadkoeffizienten des Modells gemäß Abbildung 
4.2 berichtet. Die Fitindices weisen auf einen guten Modellfit hin (RMSEA = .03, CFI = .99, 
SRMR = .06). Durch das Gesamtmodell konnten etwa 42% der Varianz der Intention, sich 
nachhaltig zu ernähren, 23% der Varianz der Einstellung sowie 5% der Varianz der subjektiven 
Norm und 6% der Varianz der wahrgenommenen Verhaltenskontrolle erklärt werden. Die 
wahrgenommene Verhaltenskontrolle hatte den stärksten Effekt auf die Intention, sich 
nachhaltig zu ernähren (β = .26, p < .001), gefolgt von der Einstellung (β = .22, p < .01) und der 
subjektiven Norm (β = .18, p < .01). Naturverbundenheit konnte die Einstellung und die 
Intention, sich nachhaltig zu ernähren, signifikant vorhersagen. Den stärksten Effekt wies 
Naturverbundenheit mit der Einstellung (β = .45, p < .001), den schwächsten mit der Intention, 
sich nachhaltig zu ernähren (β = .14, p < .05) auf. Im Modell konnte die Umweltbetroffenheit 
nur als Prädiktor für die Intention, sich nachhaltig zu ernähren (β = .18, p < .01) identifiziert 
werden. Aus dem erweiterten Modell wurden folglich keine Prädiktoren eliminiert, da weder 
der Modellfit, noch die erklärte Varianz durch die Erweiterung gesunken sind. 

 

Diskussion 

Die Ergebnisse bestätigen die Nützlichkeit des ursprünglichen und des erweiterten TPB-
Modells im Kontext einer nachhaltigen Ernährung von angehenden Biologielehrkräften. Das 
Pfadmodell zeigt eine gute Passung zu den erhobenen Daten (Abbildung 3.2). Es konnten 
wichtige Prädiktoren für die Intention, sich nachhaltig zu ernähren und die Einstellung 
gegenüber einer nachhaltigen Ernährung identifiziert werden. Diese Erkenntnisse liefern 
nützliche Informationen, um Ansätze für Bildungsimplikationen gestalten zu können (s. Kapitel 
„Implikationen für Forschung und Praxis“). 

Welchen Einfluss haben die Einstellung, die subjektive Norm, die wahrgenommene 
Verhaltenskontrolle auf die Intention von angehenden Biologielehrkräften, sich nachhaltig 
zu ernähren? 
Die Einstellung gegenüber einer nachhaltigen Ernährung, die subjektive Norm und die 
wahrgenommene Verhaltenskontrolle haben gemäß Forschungsfrage 1 eine signifikant 
positive Vorhersagekraft für die Intention, sich nachhaltig zu ernähren. Das Pfadmodell ergab, 
dass sich durch die Einstellung, die subjektive Norm und die wahrgenommene 
Verhaltenskontrolle 34% der Varianz der Intention, sich nachhaltig zu ernähren erklären lassen 
(Abbildung 3.2). Eine Meta-Analyse von Studien zu gesunden Ernährungsverhalten, welche 
dieselben Variablen nutzten, zeigte einen durchschnittlichen Anteil erklärter Varianz von 21% 
(McDermott et al., 2015). Im Vergleich dazu kann der Anteil erklärter Varianz in der 
vorliegenden Studie als hoch eingeschätzt werden. Die untersuchten Variablen konnten 
insgesamt einen moderaten Anteil der Intention, sich nachhaltig zu ernähren erklären. 

Die Einstellung erwies sich als direkter Prädiktor der Intention, sich nachhaltig zu ernähren. 
Sie gilt als ein integraler Bestandteil der Lehrer/-innenidentität (Büssing et al., 2019). Neben 
bspw. den Überzeugungen kann die Einstellung es fördern oder verhindern, dass (angehende) 
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Biologielehrkräfte BNE-Kontexte in den Unterricht integrieren. Besonders für das Thema 
„Nachhaltige Ernährung“ kann dies von Bedeutung sein, weil oftmals keine konkreten 
Themenfelder für BNE in den Rahmenlehrplänen für den Biologieunterricht verankert sind, 
sondern die Lehrkräfte ein geeignetes Thema wählen können, um z.B. die 
Bewertungskompetenz der Schüler/-innen durch BNE zu fördern. Haben Studierende eine 
positive Einstellung gegenüber einem bestimmten Unterrichtskontext, so fällt es ihnen 
darüber hinaus leichter, neues Wissen zu dem Thema zu erwerben (Liu et al., 2015). 

Von den drei Determinanten des ursprünglichen TPB-Modells, zeigte sich die 
wahrgenommene Verhaltenskontrolle, im Widerspruch zu Hypothese 1.2 und einigen 
vorherigen Studien (Menozzi et al., 2017; Vermeir & Verbeke, 2008) als stärkster Prädiktor für 
die Intention der angehenden Biologielehrkräfte, sich nachhaltig zu ernähren. In Studien zu 
einer gesunden Ernährung und dem Konsum von Fisch hatte die wahrgenommene 
Verhaltenskontrolle im Vergleich mit der Einstellung und der subjektiven Norm jedoch 
ebenfalls die größte Vorhersagekraft für die Verhaltensintention (Conner et al., 2002; Verbeke 
& Vackier, 2005). Wenn die Befragten somit potentielle Handlungsmöglichkeiten 
wahrnehmen, kann eine erhöhte Verhaltenskontrolle auch eine höhere Intention, sich 
nachhaltig zu ernähren hervorrufen. 

Die Ergebnisse der vorliegenden Studie zeigen, dass es wichtig ist, Möglichkeiten zu schaffen, 
um die Intention, sich nachhaltig zu ernähren zu unterstützen und ein nachhaltiges 
Ernährungsverhalten zu erleichtern. So scheint das Ausmaß, mit dem die angehenden 
Biologielehrer/-innen glauben, dass sie Kontrolle darüber haben, sich nachhaltig zu ernähren 
wichtig zu sein, um sie zu motivieren, eine nachhaltige Ernährungsweise in ihren Alltag zu 
integrieren. Dies legt nahe, dass Bildungsimplikationen in der Ausbildung angehender 
Biologielehrer/-innen auch die wahrgenommene Verhaltenskontrolle aufgreifen sollten (s. 
Kapitel „Implikationen für Forschung und Praxis“). 

Viele Studien stellen die Einstellung als wichtigsten Prädiktor im Ernährungsbereich heraus  
(Menozzi et al., 2017; Vermeir & Verbeke, 2008). Die Ergebnisse dieser Studie zeigen 
widersprüchlich zu Hypothese 1.1, dass die Einstellung gegenüber einer nachhaltigen 
Ernährung einen geringeren Vorhersagewert leistet, als die wahrgenommene 
Verhaltenskontrolle. Das deutet darauf hin, dass die Wahrnehmung über bspw. einen Mangel 
an notwendigen Ressourcen und Handlungsmöglichkeiten bei der Umsetzung einer 
nachhaltigen Ernährung wichtiger ist und eher dazu führt, dass die Befragten bereit sind, sich 
nachhaltig zu ernähren als die reine Bewertung eines nachhaltigen Ernährungsverhaltens. 
Dennoch stellte sich auch die Einstellung als wichtiger Prädiktor heraus (Abbildung 3.2). Nach 
der TPB sind Menschen mit einer positiven Einstellung und einer hohen wahrgenommenen 
Verhaltenskontrolle eher dazu bereit, sich letztendlich auch gemäß ihrer Handlungsintention 
zu verhalten (Ajzen, 1991). 

Gemäß Hypothese 1.3 und übereinstimmend mit anderen Studien aus dem 
Ernährungsbereich (Ajzen, 1991; McDermott et al., 2015; Menozzi et al., 2017; Vermeir & 
Verbeke, 2008) konnte nachgewiesen werden, dass die subjektive Norm als schwächster 
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Prädiktor für die Intention, sich nachhaltig zu ernähren gilt. Im Vergleich mit der Einstellung 
oder der wahrgenommenen Verhaltenskontrolle hatte die subjektive Norm den geringsten 
Effekt auf die Intention, sich nachhaltig zu ernähren. Da sie dennoch einen Effekt aufwies, 
sollten Bildungsimplikationen die Relevanz der subjektiven Norm berücksichtigen. 

Inwieweit gelten Naturverbundenheit und Umweltbetroffenheit als Prädiktoren für die 
Einstellung und die Intention, sich nachhaltig zu ernähren? 
Naturverbundenheit und Umweltbetroffenheit erwiesen sich gemäß Hypothese 2.1 als 
Prädiktoren für die Intention, sich nachhaltig zu ernähren. Darüber hinaus konnte 
Naturverbundenheit die Einstellung gegenüber einer nachhaltigen Ernährung (gemäß 
Hypothese 2.2) signifikant vorhersagen (Abbildung 3.2). Umweltbetroffenheit konnte keinen 
Beitrag zur Vorhersage der Einstellung leisten. Da die Naturverbundenheit als 
Persönlichkeitsmerkmal (trait-like) begriffen werden kann, ist sie über Situationen hinweg 
relativ stabil und hat daher möglicherweise, im Gegensatz zur Umweltbetroffenheit, einen 
Einfluss auf die Einstellung gegenüber einer nachhaltigen Ernährung (Nisbet et al., 2009). 
Naturverbundenere Individuen sind möglicherweise eher dazu bereit, sich nachhaltig zu 
ernähren, da sie eine nachhaltige Ernährung als eine Umweltschutzmotivation ansehen und 
sich daher wohlmöglich über die positiven Auswirkungen einer nachhaltigen Ernährung auf 
die Umwelt bewusst sind und somit auch eine positivere Einstellung gegenüber dieser haben. 
Demnach könnte eine Förderung von Naturverbundenheit in einer positiven Einstellung 
gegenüber einer nachhaltigen Ernährung und in einer höheren Intention, sich nachhaltig zu 
ernähren resultieren. Eine Steigerung der Naturverbundenheit könnte wiederum mit einer 
Verantwortungsübernahme gegenüber der Umwelt, einem ökologisch nachhaltigeren 
Verhalten und einem Bewusstsein über Konsequenzen der eigenen Aktivitäten auf die Umwelt 
einhergehen. 

 

Limitationen 
Bei der Interpretation der Ergebnisse sollte berücksichtigt werden, dass die Intention, sich 
nachhaltig zu ernähren auf einem prospektiven Selbstbericht basiert und eine soziale 
Erwünschtheit das Antwortverhalten der Studierenden beeinflusst haben könnte. So könnte 
es durch eine Orientierung der Proband/-innen an verbreiteten gesellschaftlichen Normen 
und Erwartungen bezüglich einer nachhaltigen Entwicklung in Richtung positiver Antworten 
verzerrt worden sein (Döring & Bortz, 2016). Allerdings wurden die Befragten vor der Studie 
darauf hingewiesen, dass die Teilnahme vollständig freiwillig und anonym erfolgt. Dies ist eine 
der gängigsten Maßnahmen, um einem sozial erwünschten Antwortverhalten in Fragebögen 
entgegenzuwirken, wodurch der Aspekt der sozialen Erwünschtheit zumindest relativiert 
werden kann. Eine weitere Limitation der Studie stellt die Stichprobe dar, die im Hinblick auf 
den hohen Anteil weiblicher Bachelorstudierender (etwa 89%) in relativ frühen 
Fachsemestern besteht. Bundesweit machten weibliche Studierende im Lernbereich 
Naturwissenschaften/ Sachunterricht im Wintersemester 2016/17 einen Anteil von etwa 82% 
und für das Fach Biologie von etwa 69% aus (Statistisches Bundesamt (Destatis), 2017). Es war 
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jedoch nicht das primäre Ziel der vorliegenden Studie zu untersuchen, welchen Einfluss das 
Geschlecht oder der Fortschritt im Biologie-Lehramtsstudium auf die untersuchten Variablen 
hat. Vielmehr sollten durch die Studie erste Erkenntnisse darüber gewonnen werden, ob die 
Naturverbundenheit und Umweltbetroffenheit von angehenden Biologielehrkräften einen 
Einfluss auf ihr nachhaltiges Ernährungsverhalten haben könnten. 
Bei der Interpretation der Ergebnisse sollte bedacht werden, dass die Ergebnisse dieser Studie 
nicht auf bereits praktizierende Lehrkräfte verallgemeinert werden können, da Unterschiede 
in ihren Einstellungen und Überzeugungen und denen von Lehramtsstudierenden bestehen 
könnten. Darüber hinaus sollte auch die Zugehörigkeit der Befragten zu den einzelnen 
Hochschulen bedacht werden. Unter Umständen könnte die Zugehörigkeit zu einer großen 
und städtischen Hochschule, im Gegensatz zu einer ländlich geprägten Hochschule, zu 
Unterschieden in der Intention von angehenden Biologielehrkräften, sich nachhaltig zu 
ernähren führen. Um allgemeingültige Schlussfolgerungen über angehende Biologielehrkräfte 
treffen zu können, sollte die Stichprobe in Folgeuntersuchungen, vor allem im Bereich des 
gymnasialen Lehramts wesentlich ausgedehnt werden. 

In Bezug auf die Rolle subjektiver Normen wurde in der vorliegenden Studie ausschließlich der 
Einfluss der injunktiven Norm untersucht. Deskriptive Normen hingegen wurden nicht 
untersucht. So kann keine vergleichende Erkenntnis darüber gewonnen werden, ob es für die 
Befragten wichtiger ist, dass andere Personen aus ihrem Umfeld eine nachhaltige 
Ernährungsweise in ihrem Alltag umsetzen, oder ob die Erwartungen, die andere Personen an 
die Befragten stellen, eine höhere Rolle spielen. Zukünftige Forschungen sollten die soziale 
Norm dahingehend weiter ausdifferenzieren. Inwieweit die Intention, sich nachhaltig zu 
ernähren, letztendlich in einem konkreten nachhaltigen Ernährungsverhalten (z.B. bei der 
Auswahl, Zubereitung und Entsorgung von Nahrungsmitteln) mündet, kann durch die 
vorliegende Studie nicht beantwortet werden. Hierzu bedarf es weiterführender Studien 
unter Nutzung von zum Beispiel Beobachtungs- und/oder Experimentalstudiendesigns. 

 

Implikationen für Forschung und Praxis  

Es konnte bereits gezeigt werden, dass Lehrer/-innen durch ihr eigenes Konsumverhalten im 
Ernährungsbereich als Rollenvorbilder für Schüler/-innen gelten und auf diese Weise deren 
Einstellungen und Verhaltensweisen prägen können (Yavetz et al., 2009). Zudem kann sich das 
Lehrverhalten von Lehrpersonen auf die Qualität des Unterrichts und auf den Lernzuwachs 
der Schüler/-innen oder deren Verhalten auswirken (Blazar & Kraft, 2017; Hattie, 2009; Hill et 
al., 2005; Ruzek et al., 2015). Daher sollten zukünftig sollten Studien durchgeführt werden, die 
der Frage nachgehen, ob das persönliche Verhalten von Lehrkräften bzw. spezieller ihr 
(nachhaltiges) Ernährungsverhalten das Unterrichten von BNE-Kontexten, wie bspw. dem 
Thema „Nachhaltige Ernährung“ beeinflusst. Des Weiteren sollte untersucht werden, ob es 
eine Rolle für die Motivation und den Lernerfolg von Schüler/-innen spielt und ob die 
Bereitschaft von angehenden Biologielehrkräften, sich nachhaltig zu ernähren in eine höhere 
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Motivation, das Thema zu lehren, übersetzt werden kann. Stellt man fest, dass die 
Lehrpersonen, die sich selbst nachhaltig ernähren, effektiver unterrichten, d.h. die Lernenden 
dadurch selbst reflektierter werden, sollte man untersuchen, welche Faktoren dabei eine 
Rolle spielen, um diese gezielt in die Biologie-Lehramtsausbildung zu integrieren. Ob dieser 
Wirkzusammenhang besteht, kann durch die vorliegende Studie nicht beantwortet werden. 
Hierzu bedarf es weiterer Forschung. 

Neben den untersuchten Variablen könnten nach dem Modell der professionellen 
Handlungskompetenz (Baumert & Kunter, 2006) weitere Faktoren, wie z.B. die intrinsische 
Motivation, das Thema zu unterrichten (Büssing et al., 2019), das Fachwissen (Hattie et al., 
2013), oder themenspezifischer Enthusiasmus (Mahler et al., 2017) das Unterrichten des 
Themas „Nachhaltige Ernährung“ beeinflussen. Durch frühere Studien konnte gezeigt werden, 
dass das (Fach-)Wissen mit der Selbstwirksamkeit von Lehrenden korreliert (Menon & Sadler, 
2018; Riese & Reinhold, 2010). So könnte bestehendes (Fach-)Wissen von (angehenden) 
Biologielehrkräften, die bereit sind, sich nachhaltig zu ernähren, über die Auswirkungen von 
einer nachhaltigen Ernährungsweise auf Umwelt, Gesundheit, Gesellschaft und Wirtschaft 
dazu führen, dass sie diese Informationen an ihre Lernenden vermitteln möchten und somit 
generell ein höheres Interesse sowie eine höhere Motivation besteht, das Thema „Nachhaltige 
Ernährung“ zu unterrichten. Es gibt jedoch nur wenige Studien, die den Zusammenhang von 
(Fach-)Wissen und der Lehr- bzw. Unterrichtsmotivation nachweisen konnten. Für Physik- und 
(angehende) Englischlehrkräfte konnte bereits gezeigt werden, dass das Wissen nur einen 
geringen bis gar keinen Einfluss auf die Lehr- bzw. Unterrichtsmotivation hat (Keller et al., 
2017; Strauß et al., 2019). 

In jedem Fall spielt die Frage, ob und wie das Thema „Nachhaltige Ernährung“ von den 
Lehrpersonen in die Unterrichtspraxis integriert wird, eine bedeutende Rolle. Jedoch könnte 
die Integration der Thematik in den Unterricht, neben der eigenen Bereitschaft, sich 
nachhaltig zu ernähren vor allem durch die psychologischen und sozialen Faktoren, die einer 
nachhaltigen Ernährungsweise zugrunde liegen, beeinflusst werden. Die Durchführung einer 
derartigen Studie befindet sich in Planung. In zukünftigen Forschungen sollte zudem der Frage 
nachgegangen werden, in welchem Zusammenhang die einzelnen Handlungsoptionen aus der 
verwendeten Skala zur Erfassung der Intention, sich nachhaltig zu ernähren (Weber & 
Fiebelkorn, 2018) und die wahrgenommene Verhaltenskontrolle stehen, da sich letztgenannte 
als stärkster Prädiktor für die Intention erwies. Hierdurch könnten konkrete Erkenntnisse 
darüber gewonnen werden, welche einzelnen Handlungsoptionen für die Probanden einfach 
oder schwer in ihrem Alltag umzusetzen sind. Darüber hinaus sollten die Umweltbetroffenheit 
und deren Zusammenhang mit der Einstellung gegenüber einer nachhaltigen Ernährung 
erneut mit einer größeren Stichprobe, wie auch zusätzlich mittels einer anderen Skala zur 
Erfassung dieses Konstrukts (Schultz, 2001) überprüft werden. So könnte festgestellt werden, 
ob die Tatsache, dass die Umweltbetroffenheit keinen Beitrag zur Aufklärung der Einstellung 
leisten konnte, auf inhaltliche oder methodische Weise zu erklären ist. Damit Lehrkräfte BNE 
am Kontext einer nachhaltigen Ernährung effektiv in Schulen umsetzen können, müssen sie 
gut dafür ausgebildet werden (Tomas et al., 2017). Ob und in welchen Modulen derzeit eine 
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allgemeine BNE oder der konkrete Beispielkontext nachhaltige Ernährung im Rahmen der 
Biologielehramtsausbildung an deutschen Hochschulen gelehrt wird, ist weitestgehend 
unbekannt (Singer-Brodowski et al., 2019). 

Es könnte im Kontext einer nachhaltigen Ernährung vielversprechend sein, die Einstellung, wie 
auch die subjektive Norm und die wahrgenommene Verhaltenskontrolle von angehenden 
Biologielehrer/-innen zu fördern, indem an bestehende Kursformate, vor allem der 
Humanbiologie, Ökologie und Bioethik angeknüpft wird und Bezüge zu einer nachhaltigen 
Ernährung hergestellt werden. 

Um eine positive Einstellung gegenüber einer nachhaltigen Ernährung zu fördern, könnte der 
Nachhaltigkeitsaspekt in humanbiologischen Lehrveranstaltungen im Rahmen des 
Themenkomplexes „Ernährung und Verdauung“ aus der Dimension „Gesundheit“ (von 
Koerber, 2014) heraus integriert werden. In der Ökologie könnten Nachhaltigkeitsaspekte zum 
Thema Ernährung und Nahrungsmittelproduktion aus der Dimension „Ökologie“ (von 
Koerber, 2014) heraus thematisiert werden. In zoologische und botanische 
Bestimmungsübungen könnte der Nutzaspekt von ausgewählten Arten aus Ernährungssicht 
integriert werden. Im Rahmen bioethischer Lehrveranstaltungen könnte zudem besonders der 
Kompetenzbereich Bewertung im Kontext der Tierwohl-Debatte oder des Fleischkonsums 
gefördert werden.  

Um die wahrgenommene Verhaltenskontrolle zu erhöhen, sollten Bildungsimplikationen für 
angehende Biologielehrer/-innen deren Überzeugungen fördern, dass sie über die 
notwendigen Ressourcen und Handlungsmöglichkeiten verfügen (können), um sich nachhaltig 
zu ernähren, und dass eine nachhaltige Ernährungsweise relevant und nützlich für die Umwelt 
und die Menschen ist (Hamann et al., 2016). Hierbei sollten vor allem positive Aspekte, wie 
zum Beispiel eine mittlerweile höhere Anzahl an nachhaltigen Produkten in den 
Supermärkten, eine gute Erreichbarkeit und Verfügbarkeit von nachhaltigen Nahrungsmitteln 
sowie die Möglichkeiten, auch außer Haus nachhaltig essen zu können, thematisiert werden. 
Denn nur, wenn Menschen potentielle Handlungsmöglichkeiten wahrnehmen, kann eine 
erhöhte Verhaltenskontrolle auch eine höhere Intention, sich nachhaltig zu ernähren 
hervorrufen. Darüber hinaus können die Einstellung, die subjektive Norm sowie die 
wahrgenommene Verhaltenskontrolle durch ihre zugrundeliegenden Überzeugungen 
gefördert werden (Fishbein & Ajzen, 2005). Diese Überzeugungen (beliefs) hinter den 
einzelnen Konstrukten sollten in zukünftigen Forschungen mit in das Modell der TPB integriert 
werden (Fishbein & Ajzen, 2005). Zudem kann eine Erhöhung der Überzeugungen ebenfalls 
einen positiven Einfluss auf die Motivation der Lehrkräfte, nachhaltige Ernährung als BNE-
Kontext in der Schule zu unterrichten haben (Büssing et al., 2019; Corney, 2006). Konkrete 
Praxisbeispiele für die Ausgestaltung von Unterricht zum Thema „Nachhaltige Ernährung“ 
liegen für die Schule bereits vor (DUK, 2012; Fiebelkorn & Kuckuck, 2019a, 2019b; Fiebelkorn 
& Puchert, 2018; Kremer et al., 2018; Wolfrum & Remmele, 2018). Diese Unterrichtsbeispiele 
könnten auch in der Biologielehramtsausbildung gewinnbringend eingesetzt werden. 
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Da Naturverbundenheit und Umweltbetroffenheit sich in der vorliegenden Studie als 
Prädiktoren für die Intention, sich nachhaltig zu ernähren, bzw. Naturverbundenheit sich 
ebenfalls als Prädiktor für die Einstellung erwies, sollten auch sie in der universitären 
Lehramtsausbildung gefördert werden. Frühere Studien konnten zeigen, dass Umweltbildung 
als effektives Instrument gilt, um die Einstellung gegenüber umweltfreundlichen Verhalten zu 
verändern (Liefländer & Bogner, 2018; Otto & Pensini, 2017; Schmitz & Rocha, 2018). Ein 
direkter Kontakt mit der Natur scheint unverzichtbar, um die Naturverbundenheit, die 
Umweltbetroffenheit sowie die Motivation für umweltfreundliches und -schützendes 
Verhalten zu stimulieren (Braun & Dierkes, 2017; Mayer & Frantz, 2004; Nisbet et al., 2009, 
2011). Zudem zeigen die Ergebnisse, dass die Einstellung gegenüber einer nachhaltigen 
Ernährung durch eine höhere Naturverbundenheit positiv beeinflusst wird. 
Naturverbundenheit kann wiederum mit einer Verantwortungsübernahme gegenüber der 
Umwelt, einem ökologisch nachhaltigeren Verhalten und einem Bewusstsein über 
Konsequenzen der eigenen Aktivitäten auf die Umwelt einhergehen. Die erste 
Ausbildungsphase (Studium) von angehenden Biologielehrer/-innen bietet ein hohes Potential 
zur Ausbildung einer Naturverbundenheit und Umweltbetroffenheit (Obery & Bangert, 2017). 
Hierzu scheinen im Kontext einer nachhaltigen Ernährung Exkursionen zu landwirtschaftlichen 
Betrieben oder in botanische und zoologische Gärten mit einem Fokus auf Nutzpflanzen und 
-tiere, eine sinnvolle Alternative oder Ergänzung der klassischen botanischen und 
zoologischen Exkursionen zu sein, bei denen es primär um die Vermittlung von 
systematischem Artenwissen geht (Lewalter & Geyer, 2009; Martens et al., 2013). Auch wenn 
das Thema komplex ist, sollten junge Menschen in Schulen und Universitäten dazu befähigt 
werden, die zentralen Konzepte einer nachhaltigen Ernährung zu verstehen, überfachliche 
Zusammenhänge zu erkennen und Handlungsoptionen zu bewerten (Kremer et al., 2018). So 
sollte das Thema „Nachhaltige Ernährung“ (zunehmend) Eingang in die universitäre Biologie-
Lehramtsausbildung finden, da es sich als Beispielkontext zur Förderung von Wissen, 
Einstellungen und Werten im Rahmen einer BNE in Schulen und Universitäten eignet 
(Rieckmann, 2018c). 
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Abstract 
Non-sustainable food choices are responsible for many global challenges, such as biodiversity 
loss and climate change. To achieve a transformation toward sustainable nutrition, it is crucial 
to implement ESD with the key issue “nutrition”, in schools and teacher training. Biology 
teachers are crucial for promoting ESD competences. Thus, the main aim of the study is to 
investigate the social and environmental psychological factors that may affect the intention 
of student biology teachers to eat sustainably as an integral part of their action competence 
needed for teaching this topic effectively. We conducted a paper-pencil questionnaire (N = 
270, Mage = 22.9; SD = 2.8) based on the TPB and expanded the model by integrating 
environmental concern and nature relatedness. A path model is reported to show the 
relationships between the variables. The results show that the extended TPB model is suitable 
for predicting the intention to eat sustainably. Nature relatedness and altruistic concern 
positively predict attitudes and the intention to eat sustainably. This study suggests further 
research on the importance of (student) teachers’ nutritional behavior, as a possible 
determinant of the intention to teach this topic in their future school career. 
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3.2 Do German Student Biology Teachers Intend to Eat Sustainably? 

Extending the Theory of Planned Behavior with Nature Relatedness and 

Environmental Concern2 

2 Weber, A., Büssing, A.G., Jarzyna, R., & Fiebelkorn, F. (2020). Do German student biology teachers intend to 
eat sustainably? Extending the theory of planned behavior with nature relatedness and environmental 
concern. Sustainability, 12(12), 1-19.  
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Introduction 

Nutrition and its role in sustainable development 
Many of the recent global environmental problems, such as biodiversity loss and climate 
change, are affected by unsustainable human behavior. This is mainly due to humankind’s 
unsustainable eating habits, with high meat consumption and a high amount of food waste 
(Godfray et al., 2010; Stoll-Kleemann & Schmidt, 2017). Moreover, the world population is 
expected to reach 10.9 billion by 2100 (UN, 2019). This is accompanied by an increase in meat 
and dairy consumption, especially in the emerging and developing countries (Alexandratos & 
Bruinsma, 2012). To meet the increased nutritional demands, an agricultural transition, as well 
as a restructuring of the food system and changes in individual eating habits toward more 
sustainability are needed (Eberle et al., 2005; Rieckmann et al., 2014). 

According to von Koerber (2014), the concept of sustainable nutrition is based on five 
dimensions: (1) health, (2) society, (3) economy, (4) environment, and (5) culture. In addition 
to these, von Koerber (2014) proposes practical orientations for actions to implement the 
concept of sustainability in the field of nutrition. The following seven principles can be 
understood as concrete instructions for everyday action to achieve sustainable nutrition: 
preference for (1) plant-based foods, (2) organic foods, (3) minimally processed foods, (4) 
regional and seasonal products, (5) fair trade food products, (6) resource-saving 
housekeeping, and (7) an enjoyable eating culture. So far, the goal of sustainable nutrition has 
not been sufficiently implemented in daily nutrition behavior (von Koerber, 2014). 

Nutrition as an appropriate learning field for education for sustainable development 
Nutrition is thus a key issue in the progress of sustainable development (Rieckmann, 2018b). 
Therefore, it is necessary to find determinants that underlie sustainable nutrition and practical 
approaches to solutions to generate a transformative sustainable change (Abson et al., 2017; 
Gifford & Nilsson, 2014). Sustainable nutrition is linked to many of the 17 SDGs (UN, 2015). 
Consequently, within Agenda 2030, the transition to sustainable nutrition is required for 
achieving the SDGs (e.g., SDG 2, “Zero hunger”; or SDG 12, “Responsible consumption and 
production”). Here, teacher training plays an important role in reaching the SDGs in the formal 
education sector and has been regarded as a priority field of the UNESCO Global Action 
Programme on ESD (UNESCO, 2014; Walshe, 2008). The aim is to ensure by 2030, that all 
teachers and learners have the required competencies through ESD to promote sustainable 
development (SDG 4, “Quality education”) (United Nations, 2015), as this is an obligatory part 
of German school curricula for biology (Fiebelkorn & Menzel, 2013). Education is a necessary 
tool that can contribute directly to sustainability and to solving global environmental 
problems, such as the transformation toward sustainable nutrition (Anastacio, 2020). In 2012, 
“nutrition” was declared an appropriate learning field for ESD (DUK, 2012). ESD aims to deliver 
transformational education that empowers learners “to take informed decisions and 
responsible actions for environmental integrity, economic viability and a just society, for 
present and future generations” (UNESCO, 2017, p. 7). In addition, it plays a crucial role, as it 
can contribute to the change needed and promote the acquisition of sustainability 
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competencies and, thus, a change in eating habits toward greater sustainability (Ull et al., 
2014). 

In the context of ESD, the aim should not be to prescribe certain ways of thinking and behaving 
or to accept them without reflection. Rather, the aim should be to enable people to critically 
question their own values and attitudes in the context of sustainable development in the 
sense of data-based decision-making (Fiebelkorn & Kuckuck, 2019b; UNESCO, 2017). Thus, the 
acquisition of so-called holistic sustainability competencies, such as knowledge, attitudes, 
values, beliefs, and behavior, is not only relevant for learners but also for (student) teachers 
(Barth et al., 2007; de Leeuw et al., 2015; Gifford et al., 2011; Gifford & Nilsson, 2014; UNESCO, 
2017). This highlights the importance of teacher education. Before addressing learners, it is 
crucial to find teacher educators who can act as mediators of the learning processes, as they 
are key agents in educating new teachers, who will later affect the shaping of future 
sustainability makers (Anastacio, 2020; Panatsa & Malandrakis, 2018). 

Teachers’ professional action competencies for teaching sustainability topics 
Given the need for teachers to develop such a large variety of cognitive and affective 
competencies in their students, teaching about sustainability is very demanding for teachers. 
Therefore, the conceptualizations of how effective teachers may be educated are rather 
complex. One possibility for defining the competencies of effective teachers is the model of 
professional action competence (Baumert & Kunter, 2013). This model defines several 
cognitive and affective variables as being essential for effective teaching. First and foremost, 
teachers need sufficient professional knowledge from the different domains of content, 
pedagogical, and the subsequent pedagogical content knowledge (Großschedl et al., 2015). In 
addition to this, Baumert and Kunter (2013) also defined beliefs, values, and motivations as 
other competencies needed for effective teaching. These more affective variables may be 
especially necessary in regard to teaching about sustainability topics (Bertschy et al., 2013). 
For example, a study on the topic of returning wolves as a biodiversity issue found how the 
protection motivation of wolves was connected to the enjoyment of teaching about the 
species (Büssing et al., 2018b). Similarly, general values may also affect the enjoyment 
teachers experience when teaching in inclusive settings (Büssing et al., 2019). 
This professional action competence may also be needed to successfully teach nutrition as an 
ESD topic in schools (Rieckmann, 2018c). Student teachers’ sustainability competencies 
(knowledge, attitudes, values, beliefs, behavior) profoundly affect their future teaching 
practice, as their ways of thinking and understanding are necessary components of their 
teaching practice (Tomas et al., 2017). Their knowledge, attitudes, values, beliefs, and 
behavior can also have an effect on their teaching activities and teaching motivation (Blazar & 
Kraft, 2017; Büssing et al., 2018b; Hattie, 2009; Hill et al., 2005; Jüttner & Neuhaus, 2013; 
Kleickmann et al., 2013; Ruzek et al., 2015). In addition, student teachers’ competencies are 
crucial for restructuring educational processes and educational institutions toward 
sustainability (Bourn et al., 2017). These sustainability competencies can be particularly 
promoted by the topic of sustainable nutrition (DUK, 2012; Rieckmann, 2018b). However, 
previous studies have given them only scant consideration (Korthagen, 2017). 
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In particular, biology teachers should be able to meet the challenges of sustainable nutrition 
and their own role in this process (Rieckmann, 2018a). Considering this, universities should 
address and convey a central comprehension of sustainability, so that students can consider 
this perspective in their future professional activities as teachers (Ull et al., 2014). This is all 
the more true because teachers can act as role models—especially regarding sustainable 
behavior—and therefore give young people direction for their own attitudes and actions 
(Kennedy, 2016). It is highly important that teachers understand the concept of sustainable 
development, give credence to the significance of ESD, and believe in the power of education 
to affect sustainability issues, as well as sharing the vision of a sustainable world. Adequate 
and efficient educational programs at schools and universities on the key topic of sustainable 
nutrition could offer great potential within the framework of ESD to induce behavioral changes 
in both students and teachers (Rieckmann, 2018b). 

Even if the implementation of ESD and the topic of nutrition is still missing in German teacher 
education in many places (Rieckmann & Holz, 2017a; Singer-Brodowski et al., 2019; UNESCO, 
2017), it is important to investigate the intention of student biology teachers to eat sustainably 
and its influencing factors. Investigating the (sustainable) nutritional behavior of student 
biology teachers is promising, as this may be a possible part of their professional action 
competence needed for the effective teaching of sustainable nutrition as an ESD topic in 
schools. Furthermore, the intention to eat sustainably may have an effect on the intention to 
teach this topic, the quality of teaching, and the students’ learning progress. So far, this 
possible causal relationship is merely an assumption. Whether student biology teachers in 
Germany have positive attitudes toward sustainable nutrition and intend to eat sustainably 
has only been shown in an initial study (Weber & Fiebelkorn, 2019). Before the influence of 
teaching behavior is examined, the present study first examines whether and to what extent 
student biology teachers intend to eat sustainably, and what factors may predict this 
intention. 

 
Aim of the present study 

For this study, selected aspects of teachers’ professional action competence for the topic of 
sustainable nutrition (Baumert & Kunter, 2013) are operationalized via the TPB (Ajzen, 1991). 
The TPB is considered suitable for identifying attitudes, subjective norm, and perceived 
behavioral control, which may have an influence on the intention to eat sustainably. The TPB 
has been successfully applied in the context of different sustainable and environmentally 
friendly behaviors (Bauer et al., 2018; Vermeir & Verbeke, 2008). Furthermore, its usefulness 
for studies with (student) teachers has been demonstrated (Heuckmann et al., 2018; Zint, 
2002). 

As many individual background factors can influence a person’s attitudes (Fishbein & Ajzen, 
2005), and variables from environmental psychology seem to be promising for investigating 
attitudes toward sustainable nutrition (Çabuk et al., 2014; Capaldi et al., 2014; Honkanen et 
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al., 2006), the present study aims to show to what extent the environmental psychological 
variables nature relatedness and environmental concern impact on the TPB variables in the 
context of sustainable nutrition. Therefore, an extended TPB model for predicting student 
biology teachers’ intention to eat sustainably will be tested. It can be used to derive 
empirically based educational interventions for biology teacher training at universities. 
In more detail, the aim of the present study is two-fold: first, we want to examine whether 
and to what extent attitudes, subjective norm, and perceived behavioral control as TPB 
variables affect the intention to eat sustainably. Second, we will assess whether 
environmental concern and nature relatedness—which have been added to the TPB model—
have explanatory power for attitudes, subjective norm, perceived behavioral control, and the 
intention of student biology teachers to eat sustainably. The resulting TPB-based conceptual 
framework, including the hypothesized determinants of the intention to eat sustainably, is 
presented in Figure 3.3. 

 

Theoretical framework: An extended TPB 

In environmental and nutritional psychology, the TPB is one of the most frequently used 
models for explaining environmentally friendly and sustainable behavior (Staats, 2003; Stern, 
2000). The model has been used for explaining sustainable consumption, waste reduction, and 
energy or water saving (Ajzen, 2015; Bauer et al., 2018; de Leeuw et al., 2015; Paul et al., 2016; 
Sparks et al., 2014). In the TPB, behavioral intention captures the motivational factors that 
influence a person’s decision to perform (or not) a particular behavior and is a measure of 
how much effort the person wants to put into it. Behavioral intention is the most important 
predictor and the primary antecedent for the behavior (Ajzen, 2015; de Groot & Steg, 2007). 
It is determined by three variables (Figure 3.3): (1) attitudes, (2) subjective norm, and (3) 
perceived behavioral control (Ajzen, 1991; Graf, 2007). These variables differ in terms of 
different target behavior and different groups of people (de Groot & Steg, 2007). Yet, it has 
been shown that attitudes, subjective norm, and perceived behavioral control correlate 
positively with the intention of student biology teachers to eat sustainably (Weber & 
Fiebelkorn, 2019). 

In addition to these specialized factors from the original TPB, the present study investigates 
how far other sustainability-related variables may be relevant to the intention to eat 
sustainably. Such a connection of more general factors to more specialized ones can be 
hypothesized from the theory of cognitive hierarchy. The theory states that deeper 
personality variables such as values are the foundation of higher-order attitudes and 
behaviors (Whittaker et al., 2006). Consequently, the variables are understood as part of a 
cognitive hierarchy, moving from general values to more specific attitudes toward sustainable 
nutrition and norms, and up to the intention to eat sustainably (Vaske & Donnelly, 1999; 
Whittaker et al., 2006). 
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Figure 3.3 

The relationships presented are examined in the present study (N = 270) 

 

 

 

 

 

 

 

 

 

 
 
Note. The theory of planned behavior (TPB) variables are in grey; the extended variables are in white. Dashed 
lines show the assumed exploratory relationships examined in the present study. Solid lines show the assumed 
relationships based on the literature. 
 

Original variables of the TPB 
Attitudes toward sustainable nutrition. Attitudes indicate to what degree a person has a 
favorable or unfavorable evaluation of the behavior of interest (Ajzen, 1991). If respondents 
believe that eating sustainably has mainly positive effects on the environment, their attitudes 
toward sustainable nutrition are likely to be positive, and vice versa (de Leeuw et al., 2015). 
Furthermore, attitudes might have an effect on teaching motivation, teaching behavior (Blazar 
& Kraft, 2017; Hattie, 2009; Hill et al., 2005; Jüttner et al., 2013; Kleickmann et al., 2013; Ruzek 
et al., 2015), and on the integration of ESD contexts—such as sustainable nutrition—into 
biology teaching (Büssing et al., 2018b, 2018a). In previous studies on healthy and sustainable 
dietary behavior, attitudes proved to be the most relevant TPB variable for health-promoting 
dietary behavior (McDermott et al., 2015), the intention to eat insect-based products 
(Menozzi et al., 2017), and the intention to consume sustainable dairy products (Vermeir & 
Verbeke, 2008). Therefore, we assume that positive attitudes toward sustainable nutrition 
should also have a high influence on the intention to eat sustainably in our student biology 
teacher sample. 

H1: Attitudes toward sustainable nutrition are a positive predictor of the intention of student 
biology teachers to eat sustainably. 

Subjective norm. Subjective norm refers to the individually perceived social pressure to 
perform a certain behavior (or not). The opinions and expectations of the social environment 
affect the development of a person’s behavioral intention and help to determine whether the 
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person will actually carry out a certain behavior (Ajzen, 1991; Graf, 2007). Subjective norm 
seems to be less important in the context of sustainable nutrition (Weber & Fiebelkorn, 2019). 
Based on the literature, it can be assumed that subjective norm has a positive influence on 
student biology teachers’ intention to eat sustainably, albeit to a smaller extent than attitudes 
or perceived behavioral control. 

H2: Subjective norm is a positive predictor of the intention of student biology teachers to eat 
sustainably. 

Perceived behavioral control. Perceived behavioral control refers to the perception of one’s 
own ability and the anticipated degree of difficulty in performing the behavior of interest 
(Ajzen, 1991; Graf, 2007). It has particularly high relevance in behavioral prediction when the 
person has little control over how to behave, regardless of how positive their attitudes are. 
For example, if respondents find it difficult to eat sustainably due to a lack of time or financial 
resources, perceived behavioral control will be low and affect the intention negatively 
(Aertsens et al., 2009; Bauer et al., 2018). Therefore, it can be assumed for the present study 
that a high level of perceived behavioral control makes a major contribution to the 
respondent’s intention to eat sustainably. 

H3: Perceived behavioral control is a positive predictor of the intention of student teachers to 
eat sustainably. 

Extending the TPB: Nature relatedness and environmental concern 
Despite the multifaceted application of the TPB, there are concerns about the incompleteness 
of the model (Gifford & Nilsson, 2014). To increase the predictive power of the intention to 
eat sustainably, the inclusion of further predictors is recommended (Ajzen, 1991; Hasbullah 
et al., 2014; Schultz et al., 2005; Stranieri et al., 2016). Variables from environmental 
psychology in particular seem to be promising for researching the formation of attitudes and 
motives in the context of sustainable nutrition (Weber & Fiebelkorn, 2019). So far, only a few 
studies based on the TPB have taken these determinants into account (de Groot & Steg, 2007). 
Nature relatedness is a predictor of various pro-environmental and sustainable behaviors, 
such as the purchase behavior of environmentally friendly products (Howell et al., 2011; 
Nisbet et al., 2011), as well as the intention to eat sustainably (Capaldi et al., 2014; Howell et 
al., 2011; Nisbet et al., 2011; Weber & Fiebelkorn, 2019). In addition, environmental concern 
has an influence on the willingness to buy organic food (Çabuk et al., 2014; Honkanen et al., 
2006; Magnusson et al., 2003). The extent to which environmental concern (Schultz, 2001) 
and nature relatedness (Nisbet et al., 2009) influence the intention of student biology teachers 
to eat sustainably has been investigated insufficiently and in very few studies (Weber & 
Fiebelkorn, 2019). 

Therefore, the present study focusses on the role of nature relatedness (Nisbet et al., 2009) 
and the three types of environmental concern (altruistic, egoistic, biospheric) (Schultz, 2001), 
to gain deeper insight into the variables affecting the intention to eat sustainably. 
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Nature relatedness. Nature relatedness is defined as a permanently existing personality trait 
that can, however, change depending on environmental conditions (Flade, 2018; Schwartz, 
2012). It encompasses the individual differences in human attachment to the natural 
environment, and expresses the extent to which people identify with it (Mayer & Frantz, 2004; 
Nisbet et al., 2009; Schultz, 2002). Being related to nature can predict environmentally friendly 
attitudes and behavior (Capaldi et al., 2014; Mayer & Frantz, 2004; Nisbet et al., 2009; Tam, 
2013). The more people feel connected to nature, the more they become aware of the 
consequences of their own activities for the environment (Schultz, 2000). Therefore, strong 
nature relatedness goes hand in hand with a greater sense of responsibility toward nature and 
ecologically more sustainable behavior (Nisbet & Zelenski, 2013; Schultz, 2002). Nature 
relatedness is crucial for reaching the SDGs, because it involves our fundamental relationship 
with the natural world (Lankenau, 2018). With reference to the present study and based on 
the literature, it is assumed that nature relatedness leads to more positive attitudes toward 
sustainable nutrition, and thus increases the intention of student biology teachers to eat 
sustainably. 

H4: Nature relatedness is a positive predictor of the TPB variables (attitudes toward 
sustainable nutrition, subjective norm, perceived behavioral control, intention to eat 
sustainably). 

Environmental concern. Environmental concern is defined as individual awareness or insight 
that the state of the environment is threatened by human behavior, such as pollution and the 
excessive use of resources (Franzen & Meyer, 2010). Thus, it aims at the perception and 
personal evaluation of environmental problems, and how they can be solved or addressed 
(Brieger, 2018; Dunlap et al., 2000; Dunlap & Jones, 2002). As part of their value basis of 
environmental concern theory, Stern and Dietz (1994) showed that environmental concern 
can be based on a person’s egoistic, social-altruistic, and biospheric value orientations. 
Following from this, Schultz (2001) demonstrated a three-dimensional structure of the 
construct: 

(1) Egoistic concern describes that persons attribute a higher meaning to themselves rather 
than to other people and living things. Their interest in environmental problems and their 
consequences is based on the concern for their own well-being. People who are 
egoistically concerned will consider the costs and benefits of eating sustainably for them 
personally (e.g., for their own health). When the perceived benefits for oneself are higher 
than the perceived costs, people will intend to eat sustainably, and vice versa (de Groot & 
Steg, 2007; Schultz et al., 2005). 

(2) By contrast, altruistic concern is characterized by concern for other people who may be 
affected by environmental changes. People who are altruistically concerned will base their 
decision to eat sustainably (or not) on the perceived costs and benefits for all people 
(Schultz et al., 2005). 

(3) Biospheric concern includes care for the biosphere and all living beings existing in it 
(Schultz, 2001; Stern & Dietz, 1994). People with high biospheric concerns will base their 
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decision to act pro-environmentally on the perceived costs and benefits for the ecosystem 
and biosphere (de Groot & Steg, 2007). 

In our study, we will assess all three dimensions of environmental concern to better 
understand whether and how each type of concern affects attitudes toward sustainable 
nutrition, subjective norm, perceived behavioral control, and the intention to eat sustainably 
(Figure 3.3). Based on the results of previous studies, we assume that altruistic and biospheric 
concerns are positive predictors, and egoistic concern is a negative predictor of attitudes 
toward sustainable nutrition and the intention to eat sustainably. 

H5: Altruistic and biospheric concern are positive predictors and egoistic concern is a negative 
predictor of the TPB variables (attitudes toward sustainable nutrition, subjective norm, 
perceived behavioral control, intention to eat sustainably). 

 
Materials and methods 

Research design 
For the present study, we conducted a cross-sectional study with a paper-pencil questionnaire 
distributed at four universities in north-west Germany in 2018 (Bielefeld [n = 28], Münster [n 
= 81], Osnabrück [n = 125], Hannover [n = 36]). The initial sample consisted of 281 student 
biology teachers. Prior to the analyses, we excluded 11 questionnaires that had not been fully 
answered by the respondents (not more than 50% of items answered). Therefore, the final 
sample consisted of 270 student biology teachers (69% female, 64% BA students). In total, we 
asked six universities to participate in the study. Two universities did not answer or were 
conducting their own questionnaire studies at the time, and therefore did not have the 
capacity for external studies. All respondents were enrolled in teacher programs to become 
biology teachers. More than 90% of the students were studying to be biology teachers in 
secondary school (general school, secondary school, high school, comprehensive school), and 
10% of the participants were studying to be teachers in vocational school. As we did not intend 
to examine differences specific to either subjects or school type, we have summarized the 
sample as “student biology teachers”. 

The participants were aged 18–33 years (Mage = 22.9; SD = 2.8). We ensured the anonymity of 
all participants. In addition, the participants could cancel the survey or skip single questions 
at any time. The average duration for questionnaire completion was between 15 and 30 
minutes. At the universities of Osnabrück and Münster, the second author conducted all 
questionnaire surveys. All other questionnaires, together with a standardized information 
sheet on how the survey was to be conducted, were sent to the respective persons in charge 
of the universities’ institutes of biology education. 

Measuring instruments 
The original items in the questionnaire were formulated in German. The corresponding items 
were translated into English for the purpose of this publication. At least three items were used 
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for each construct (Table 3.3). The original scales were translated into German using a double-
translation approach, by back-translating them from German to English and checking for 
coherence. In general, the survey was part of a larger research project, and therefore covered 
more scales than presented here. Table 3.3 shows the descriptive statistics (mean, SD, 
Cronbach’s alpha). All items and the results of the confirmatory factor analyses (CFA) are 
shown in Appendix D: Supplementary Material for Chapter 3.2. The original questionnaire with 
all items can be obtained on request from the first author. 

TPB variables. The items of the TPB constructs were adapted and operationalized according 
to the recommendations by Graf (2007) for the context of sustainable nutrition. Most of these 
TPB constructs had been tested in a prior German version of the questionnaire (Weber & 
Fiebelkorn, 2019). Only the scale used for measuring attitudes toward sustainable nutrition 
has been modified and has not been tested in the present form. 

Intention to eat sustainably was measured using a scale based on the seven principles of 
sustainable nutrition according to von Koerber (2014). We used a 5-point Likert scale (1 = 
strongly disagree, 5 = strongly agree) from a previous study, and modified it based on the 
previous results (Weber & Fiebelkorn, 2019). In total, the scale consists of seven items (e.g., 
“Next month, I intend to buy preferably vegetable foods”). After CFA, the item “Next month, I 
intend to buy only as much food as I really need” was eliminated due to factor loading of <0.40 
(Field, 2018). The item “Next month, I intend to buy preferably minimally processed food” was 
also eliminated due to low factor loading. Nevertheless, the factor loading was slightly above 
0.40 (0.419). Based on the results of the previous study, the elimination of this item was 
suggested (Weber & Fiebelkorn, 2019). Therefore, we excluded it based on the theoretical 
justification from the previous study. This led to a higher Cronbach’s alpha value. Cronbach’s 
alpha for the modified scale with five items was α = 0.78, which is close to the α = 0.79 in the 
previous study (Weber & Fiebelkorn, 2019). 

Attitudes toward sustainable nutrition were measured using a semantic differential on a 7-
point scale with six bipolar adjective pairs (−3 = negative pole, +3 = positive pole, e.g., “To eat 
sustainably is very bad—very good for me”), based on Graf (2007). After CFA, the item “eating 
sustainably is very stressful—very easy for me” was eliminated, due to a factor loading of <0.40 
(Field, 2018). Excluding the item increased the internal consistency from α = 0.81 to α = 0.85. 

We used a 7-point Likert scale for measuring subjective norm (1 = very likely; 7 = very unlikely, 
e.g., “My family thinks that I should eat sustainably”). After CFA, one of the four items (“My 
lecturers think that I should eat sustainably”) was excluded, due to factor loading of <0.40 
(Field, 2018). Eliminating the item led to a higher Cronbach’s alpha for the modified subjective 
norm scale (from α = 0.82 to α = 0.88), which is consistent with the result of the previous study 
(α = 0.87; (Weber & Fiebelkorn, 2019). 

We used a 7-point Likert scale for assessing perceived behavioral control (1 = very likely; 7 = 
very unlikely; e.g., “For me, achieving a sustainable diet is very difficult—very easy”). The scale 
consists of four items. Based on the CFA, the item “The decision to eat sustainably underlies 
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my complete control” was excluded from further analyses. This item showed low factor 
loading, but with a value of 0.44, which was still above 0.40. However, it had also been 
excluded in the previous study (Weber & Fiebelkorn, 2019). In addition, its elimination led to 
higher internal consistency, with Cronbach’s alpha increasing from α = 0.76 to α = 0.79, which 
is nearly consistent with the value (α = 0.78) in Weber and Fiebelkorn (2019). 

Environmental psychological variables. The construct of nature relatedness was assessed 
using the NR-6 scale (Nisbet & Zelenski, 2013), a short six-item version of the nature 
relatedness scale (Nisbet et al., 2009). The short version is increasingly used in sustainability 
research (Nisbet & Zelenski, 2013). Based on a 5-point Likert scale, respondents rated their 
relatedness to nature from 1 = strongly disagree, to 5 = strongly agree (e.g., “I always think 
about how my actions affect the environment”). CFA showed that all items loaded on one 
factor. Therefore, all items were retained for further analyses. The internal consistency of this 
scale lay with Cronbach’s alpha of α = 0.83, within the range of 0.83–0.86 for scale testing 
(Nisbet & Zelenski, 2013). Environmental concern was measured using the three-dimensional 
scale by Schultz et al. (2005). We used this 5-point Likert scale (1 = not important, 5 = 
important) to measure individual perception of environmental problems based on egoistic 
(e.g., “I am concerned about environmental problems because of the consequences for me”), 
altruistic (e.g., “[…] for all people”), and biospheric (e.g., “[…] for plants”) motives. In total, the 
scale consists of 12 items—four items per subdimension. Based on the CFA, all items were 
retained for further statistical analysis. The internal consistency of this scale was α = 0.87 for 
all 12 items, α = 0.77 for the egoistic dimension, α = 0.79 for the altruistic dimension, and α = 
0.96 for the biospheric dimension. 

Data analysis 
All calculations were performed using SPSS version 26.0 (IBM Corp., 2019) or RStudio version 
1.1.463 with the lavaan package (Rosseel, 2012). In the first step of the statistical analyses of 
our data, we performed CFA using RStudio. We used CFA to generally test whether there was 
sufficient agreement (model fit) between our empirical data and the a priori conceptualized, 
theoretical model (Figure 3.3). The first unmodified estimation of the data led to an 
unacceptable fit of the CFA model, with the comparative fit index (CFI) not meeting the 
selected criteria (robust root mean square error of approximation (RMSEA) = 0.054, robust CFI 
= 0.896, standardized root mean square residual (SRMR) = 0.069). Further inspection indicated 
factor loadings of <0.40 for some items (see Appendix D: Supplementary Material for Chapter 
3.2). In the second step, we decided to modify the measurement model based on theoretical 
and empirical justifications (Brown, 2015). The items INT5 and PBC4 showed low factor 
loadings, but were still >0.40. Previous results (Weber & Fiebelkorn, 2019) suggested 
excluding these two items. Therefore, we decided to eliminate them based on theoretical 
justification to obtain a better fit of the measurement model. These modifications led to a 
satisfactory model fit, with RMSEA = 0.050, CFI = 0.928, and SRMR = 0.066, which indicated 
sufficient discriminant validity of the scales. An acceptable model fit is indicated by RMSEA ≤ 
0.06, CFI between 0.90 and 0.95, and SRMR ≤ 0.08 (Bentler, 1990; Brown, 2015). 
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After conducting the CFA, we calculated Cronbach’s alpha as an additional indicator of the 
internal consistency of all scales (Table 3.3; Field, 2018). All factors showed acceptable internal 
consistency with values above 0.70 (Field, 2018). After examining their reliability, we 
constructed the scales based on the mean of the described items using aggregated means. 
We calculated the descriptive statistics (e.g., mean and SD) and bivariate correlations of all 
variables (Table 3.3). We then calculated a path model to answer the subsequent research 
questions and hypotheses.  

 

Results 

Concerning the connections between the variables, all of the variables correlated positively 
with attitudes toward sustainable nutrition, subjective norm, perceived behavioral control, 
and the intention to eat sustainably (Table 3.3). In general, the strongest relations were found 
between the environmental concern dimensions (r = 0.34–0.54, p < 0.001) and between the 
TPB variables, which all showed positive correlations with medium to large effect sizes (r = 
0.32–0.55, p < 0.001). In particular, attitudes correlated positively to the intention to eat 
sustainably with a large effect size (r = 0.55, p < 0.001). 

Table 3.3 

Intercorrelations and descriptive statistics of all variables (N = 270) 

Variable 1  2 3 4 5 6 7 8 
1. Intention 1  0.55*** 0.48*** 0.40*** 0.36*** 0.35*** 0.29*** 0.25*** 
2. Attitudes   1 0.42*** 0.43*** 0.32*** 0.30*** 0.28*** 0.23*** 
3. Subj. norm    1 0.32*** 0.22*** 0.26*** 0.19** 0.16** 
4. PBC     1 0.27*** 0.14* 0.18** 0.13* 
5. NR      1 0.22*** 0.42*** 0.25*** 
6. Altruistic         1 0.54*** 0.44*** 
7. Biospheric         1 0.34*** 
8. Egoistic         1 

No. of items 5(7)  5 (6) 3 (4) 3 (4) 6 (6) 4 (4) 4 (4) 4 (4) 
Mean 3.48  5.68 3.78 4.70 3.11 4.41 4.45 4.10 

SD 0.76  1.08 1.55 1.18 0.75 0.56 0.69 0.64 
Cronbach’s α 0.78  0.85 0.88 0.79 0.83 0.79 0.96 0.77 

Note. ***p < 0.001; **p < 0.01; *p < 0.05.PBC = perceived behavioral control. NR = Nature relatedness; 
Altruistic, biospheric, egoistic = three dimensions of environmental concern; No. of items = Number of 
items; Brackets show the number of the original scales’ items before elimination due to the confirmatory 
factor analysis. 

Concerning the added environmental psychological variables, nature relatedness and 
altruistic concern showed positive correlations with a medium effect size with attitudes  
(nature relatedness: r = 0.32, p < 0.001; altruistic concern: r = 0.30, p < 0.001) and intention to 
eat sustainably (nature relatedness: r = 0.36, p < 0.001; altruistic concern: r = 0.35, p < 0.001). 
Egoistic and biospheric concerns showed correlations with only a small effect size with the 
TPB variables (r = 0.13–0.29, p < 0.05 to < 0.001). After the descriptive analyses, we 
constructed a path model based on the theory of cognitive hierarchy and the theoretical 



  Chapter 3 – Empirical Part – Paper II 
 

 
71 

  

background (Figure 3.3). Figure 3.4 shows the standardized path coefficients of the final 
model. 
 
Figure 3.4 

Results of the path analysis based on Figure 3.3 for predicting the intention to eat sustainably (N = 270) 

 
Note. Model fit indices: robust root mean square error of approximation (RMSEA) = 0.027; 
standardized root mean square residual (SRMR) = 0.041; robust comparative fit index (CFI) = 0.997. 
The directional arrows show the predictive power. The double arrows show correlations between the 
variables. R2 = Explained variance. **p < 0.01, ***p < 0.001. Biospheric and egoistic concern showed no 
predictive power for any of the other variables. For reasons of clarity, they are not presented in this 
figure. 

The fit indices indicated a good model fit (Robust RMSEA = 0.027, SRMR = 0.041, Robust CFI = 
0.997) (Bentler & Hu, 1998). The overall model explained about 47% of the variance of the 
intention to eat sustainably (R2 = 0.47), 15% of the variance of attitudes toward sustainable 
nutrition (R2 = 0.15), 11% of the variance of subjective norm (R2 = 0.11), and 9% of the variance 
of perceived behavioral control (R2 = 0.09). Attitudes toward sustainable nutrition (β = 0.27, p 
< 0.001), subjective norm (β = 0.20, p < 0.001), and perceived behavioral control (β = 0.21, p < 
0.001) were positive predictors of the intention to eat sustainably. Attitudes had the strongest 
effect on the intention to eat sustainably. Nature relatedness significantly predicted attitudes 
toward sustainable nutrition (β = 0.29, p < 0.001), subjective norm (β = 0.21, p < 0.01), and 
perceived behavioral control (β = 0.30, p < 0.001), and to an even smaller degree, the intention  
to eat sustainably (β = 0.15, p < 0.01). In the path model, three dimensions of environmental 
concern were tested. The path analysis identified only altruistic concern as a predictor. The 
path model showed that—in comparison to nature relatedness—altruistic concern was 
another, but weaker, direct predictor of attitudes toward sustainable nutrition (β = 0.21, p < 
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0.001), subjective norm (β = 0.22, p < 0.001) and the intention to eat sustainably (β = 0.18, p 
< 0.001). It showed no significant predictive power for perceived behavioral control (p > 0.05). 

 

Discussion 

The original TPB variables as predictors of the intention to eat sustainably 
Attitudes toward sustainable nutrition, subjective norm, and perceived behavioral control 
showed significant positive predictive power for the intention of student biology teachers to 
eat sustainably. Consistent with our first hypothesis (H1), of the three determinants of the 
original TPB model, attitudes were the strongest predictor of the intention of student biology 
teachers to eat sustainably. This is in line with previous studies that highlight attitudes as being 
the most important predictor in the field of nutrition (intention to eat healthy products 
(McDermott et al., 2015), intention to consume sustainable dairy products (Vermeir & 
Verbeke, 2008), intention to eat insect-based products (Menozzi et al., 2017)). Subject-specific 
attitudes are considered an integral part of the teacher identity (Büssing et al., 2018a; Kunter 
et al., 2013). If student teachers have positive attitudes toward a particular teaching context, 
they find it easier to acquire new knowledge on the subject (Liu et al., 2015). In addition, 
positive attitudes may promote or prevent (student) biology teacher integration of special ESD 
contexts—and in the case of the present study, in particular, the issue of sustainable 
nutrition—into biology classrooms. In the official school curricula for biology, teachers in 
Germany are not prescribed which examples they should use to teach ESD relevant topics 
(Lower Saxony Ministry of Education and Cultural Affairs, 2015), e.g., they can teach ESD by 
using the examples of mobility, environmental protection, or nutrition. Consequently, 
teachers could or should choose a suitable topic for assessing ESD in biology lessons, and 
therefore contribute to their students’ development of sustainability competencies, and 
particularly, to decision-making competence. If (student) biology teachers have positive 
attitudes toward sustainable nutrition, they may be more likely to teach this topic in schools. 
In future studies, it would be useful to compare attitudes toward different ESD contexts, such 
as biodiversity conservation, mobility, and sustainable nutrition. 

To foster attitudes toward sustainable nutrition in teacher education, it is important to 
increase student teacher awareness regarding, for example, the food production process or 
the conditions of mistreatment or injustice against employees and animals (Estrada-Vidal & 
Tójar-Hurtado, 2017). Only if learners are aware of the value chains of food products, they can 
use the dimensions according to von Koerber (2014) to understand the complexity of each 
process of the food value chain. Learners should also be aware of sustainable nutrition being 
relevant and helpful for the environment, their own health, society, and the economy 
(Hamann et al., 2016). It may be promising to first tie up with existing courses in human 
biology, ecology, and bioethics, and to produce references to sustainable nutrition. The 
dimensions of sustainable nutrition, according to von Koerber (2014), could be covered in 
these courses. The health dimension and environmental dimension could be addressed in 
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human biology lectures and in ecology courses, respectively. In bioethics courses, student 
teachers’ decision-making could be fostered by addressing topics on sustainable nutrition, 
such as eating insects, in vitro meat, or animal welfare (Fiebelkorn & Kuckuck, 2019b; 
Fiebelkorn & Puchert, 2018). 

Perceived behavioral control is another important predictor of the intention to eat sustainably 
(H2). The extent to which student biology teachers believe that they have control over how to 
eat sustainably, as well as perceived opportunities for action, spurs them to integrate 
sustainable eating habits into their everyday lives. This suggests that educational implications 
in teacher education should also strengthen perceived behavior control. Courses should 
address issues to support and facilitate sustainable eating habits as well as perceptions about, 
for example, the lack of necessary resources and possibilities for action in the students’ 
everyday lives. Educational implications for teacher training should foster the beliefs that 
people have the necessary resources and possibilities to eat sustainably. First, the positive 
aspects, e.g., the large number of sustainable products in supermarkets, high availability, and 
many possibilities for eating out sustainably, should be addressed. Only when people perceive 
possibilities for eating sustainably, the higher perceived control can lead to a higher intention 
to eat sustainably (Ajzen, 2002). 

Subjective norm was a significant positive predictor of the intention to eat sustainably (H3), 
but to a smaller extent in comparison to attitudes and perceived behavioral control overall. 
This is consistent with previous studies in the field of nutrition (intention to eat sustainably 
(Weber & Fiebelkorn, 2019), intention to eat sustainable dairy products (Vermeir & Verbeke, 
2008), intention to eat insect-based products (Menozzi et al., 2017). Based on the CFA results, 
the item concerning lecturers was eliminated. This shows that only the opinion and 
expectations of more closely related people are relevant to the respondent’s decision to eat 
sustainably or not. Here, that student biology teachers are more self-determined than 
younger learners in schools should be taken into account. As the subjective norm still has an 
effect on the intention to eat sustainably, educational implications should also take its 
relevance into account. 

The path model showed that attitudes, subjective norm, and perceived behavioral control 
explained 41.7% of the variance of the intention to eat sustainably. Previously, we showed an 
explained variance of 34% (Weber & Fiebelkorn, 2019). However, it must be noted that in the 
previous study, we used partly different scales and did not measure environmental concern 
with the three-dimensional scale. A meta-analysis of studies on healthy eating behavior using 
similar variables showed an average of explained variance of 21% (McDermott et al., 2015). In 
comparison, we estimated that the proportion of explained variance of the TPB variables for 
the intention to eat sustainably was high in the present study. 
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Nature relatedness and environmental concern: Explaining the intention and/or TPB 
predictors? 
Nature relatedness was a significant positive predictor of attitudes toward sustainable 
nutrition, subjective norm, perceived behavioral control, and the intention to eat sustainably. 
Thus, H4 is fully supported. We assume that student biology teachers, who feel more related 
to nature, may be more willing to eat sustainably, as they might perceive sustainable nutrition 
as a means of protecting the environment. Those who view nature as a part of themselves are 
less likely to harm it (Duffy & Verges, 2010). Therefore, they may be more aware of the positive 
effects of sustainable nutrition on the environment, and thus have more positive attitudes 
toward it, and a higher intention to eat sustainably to protect the environment. This should 
be investigated in further studies. According to the explanatory power of nature relatedness 
for attitudes and the intention to eat sustainably, promoting nature relatedness could result 
in positive attitudes toward sustainable nutrition and a higher intention to eat sustainably. 
Stronger nature relatedness could in turn be accompanied by an assumption of responsibility 
for the environment, more ecologically sustainable behavior, and awareness of the 
consequences of one’s activities on the environment (Zelenski et al., 2015). Consequently, 
nature relatedness is an important antecedent to understanding sustainable nutrition 
behavior (Bögeholz, 2006; Palmer & Suggate, 1996). In the present study, we examined 
student biology teachers. In comparison to students from other disciplines (e.g., law or 
engineering), it is likely that student biology teachers have the highest nature relatedness. 
Therefore, it would be worthwhile to identify whether nature relatedness depends on the 
subject of study. 

In the present study, of the three dimensions of environmental concern, only altruistic 
concern was identified as a positive predictor of attitudes, subjective norm, and the intention 
to eat sustainably, but not perceived behavioral control. Thus, we conclude that attitudes and 
subjective norm have a mediating role (Figure 3.4) between altruistic concern and the 
intention to eat sustainably. The relationship between altruistic concern and subjective norm 
can be explained by the definition of altruistic concern, i.e., being concerned about the welfare 
of other people (Schultz, 2001). Thus, altruistically concerned people may attach more value 
to the opinions and expectations of other related people (subjective norm). Contrary to H5, 
biospheric concern was not a positive predictor, nor was egoistic concern a negative predictor 
for the TPB variables. Even in the correlation analysis, both concerns showed only small effect 
sizes on the TPB variables. Biospheric-concerned people focus on the welfare of the biosphere 
and all living things, and egoistic-concerned people focus on their own welfare. In contrast, 
altruistic-concerned people focus on the welfare of other people who may be affected and 
disadvantaged through e.g., unsustainable (eating) behavior. Our results show that the 
respondents are only concerned about other people (altruistic concern) when intending (or 
not) to eat sustainably. Theoretically, all three dimensions of environmental concern provide 
a basis for sustainable (nutrition) behavior. However, the only impact of altruistic concern on 
attitudes, subjective norm, and the intention to eat sustainably may be explained by the 
respondents’ potential concern for present and future generations as “other people”, and 
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therefore their intention to eat sustainably for reasons based on the social dimension of 
sustainable nutrition (von Koerber, 2014). In addition, the respondents may be concerned 
about the food insecurity of more than 820 million people around the world (FAO et al., 2019), 
which, among other things, the unsustainable eating habits of many others are responsible 
for, and therefore intend to eat sustainably themselves. 

Teacher education should emphasize in particular their students’ development of nature 
relatedness and environmental concern (Dornhoff et al., 2019; Estrada-Vidal & Tójar-Hurtado, 
2017). Students’ relationships to nature are important for creating a sustainable future 
(Bögeholz, 2006; Brody, 2005; Liefländer et al., 2013; Palmer & Suggate, 1996). Previous 
studies show that environmental education is an effective instrument for fostering attitudes 
toward environmentally friendly behaviors (Liefländer & Bogner, 2018; Otto & Pensini, 2017; 
Schmitz & Rocha, 2018). Fieldwork with direct contact with nature, spending time in nature, 
and learning experiences in the natural environment seem to be necessary for stimulating 
nature relatedness, altruistic concern, and attitudes and behavior concerning sustainability 
(Braun & Dierkes, 2017; Lankenau, 2018; Nisbet et al., 2011). That is, repeated experiences in 
nature, especially pleasant ones, may foster nature relatedness and, subsequently, a desire to 
protect nature and to behave sustainably (Kals et al., 1999; Mayer & Frantz, 2004; Nisbet et 
al., 2009). Outdoor learning, especially field trips to the agricultural sector with focus on 
students’ decision-making competences, seem to be an appropriate alternative or addition to 
the traditional botanical or zoological field trips, where the focus is on systematic species 
knowledge (Lewalter & Geyer, 2009). It provides students with the opportunity to observe 
nature and the environment, and to test the ideas and concepts they have learned in teacher 
education, and that could prospectively be used in school (Palmberg et al., 2017). Despite this, 
environmentally minded teachers might integrate environmental perspectives into their 
teaching as complementary curricula (McConnell Moroye, 2009). This could be adapted to the 
context of sustainability and sustainable nutrition—environmentally and/or sustainably 
minded teachers might integrate sustainable perspectives into their teaching in school. 

However, we have to consider the low percentage of explained variance for attitude, 
subjective norm, and perceived behavioral control by nature relatedness and altruistic 
concern, which leads us to suspect that there are other (latent) variables we did not consider, 
which are also important in the explanation of the determinants of the intention to eat 
sustainably. Qualitative research methods could provide further insights and understanding 
of those (latent) variables. 

Limitations of the study 
For interpreting the results, that the intention to eat sustainably is based on a prospective self-
report and that social desirability might have influenced the responding behavior should be 
taken into account. Thus, an alignment with social norms and expectations regarding 
sustainable behaviors could have generated positive bias (Döring & Bortz, 2016). However, 
the respondents were informed that the participation was voluntary and anonymous. This is 
a common action to counteract socially desirable respondent behavior in questionnaires. 
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Here, the aspect of social desirability could at least be relativized. Another limitation could be 
the sample, in view of the relatively high proportion of female students (69%) in relatively 
early semesters. This could be relativized by the nationwide distribution of female students 
who study to be biology teachers. Female students accounted for about 68% of the student 
population in the winter semester of 2018/19 (Destatis, 2019). However, our primary goal was 
not to investigate the influence of sex or progress in biology teacher training on the variables. 
Rather, the study was intended to provide initial insights into whether student biology 
teachers’ nature relatedness and environmental concern are relevant to the intention to eat 
sustainably (or not). Therefore, our sample consists of well-educated student biology teachers 
with a high environmental concern. Our results are only meaningful for the given context of 
German student biology teachers and are thus limited to this cultural context. Future research 
should include a more heterogeneous sample and focus on the student teachers’ second or 
third subjects studied. There may be differences between people studying social-sciences, 
natural sciences, or languages alongside biology. 

When interpreting our results, it should be taken into account that the results cannot be 
generalized to teachers who are already practicing, as there could be differences in attitudes 
and beliefs toward sustainable nutrition between teachers and student teachers. Whether the 
intention to eat sustainably results in a sustainable eating behavior cannot be answered based 
on the present study. Concerning the intention–behavior gap, intention is less strong than 
measuring the real (un-)sustainable eating behavior (Sheeran, 2011). However, different 
studies have shown that intention often predicts behavior (Armitage & Conner, 2001). Thus, 
studying intention and its underlying determinants in the context of sustainable nutrition can 
provide useful insights in research, and for further research on sustainable nutrition. 

 

Conclusion 

We examined the relationships between attitudes toward sustainable nutrition, subjective 
norm, perceived behavioral control, nature relatedness, environmental concern, and the 
intention to eat sustainably. The study reveals that positive attitudes, high subjective norm, 
and high perceived behavioral control are explanatory factors for the intention to eat 
sustainably. Furthermore, we identified nature relatedness and altruistic concern as direct 
significant predictors of attitudes toward sustainable nutrition, subjective norm, and the 
intention to eat sustainably. Nevertheless, it is difficult to draw general conclusions about the 
relative contribution of these predictors in explaining the sustainable nutrition behavior of 
student biology teachers, as studies on this topic have often used different target behaviors 
and target groups. However, our results demonstrate the suitability of the extended TPB 
model for explaining the intention to eat sustainably. Educational interventions to foster 
sustainable nutritional behavior in students should therefore focus on a holistic approach and 
consider more than the traditional TPB variables. 
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Based on our results, future research should focus on the following question: does the 
intention of (student) teachers to eat sustainably lead to a higher intention to teach this topic? 
Recent research has already examined the effect of one’s own nutrition behavior—as a 
possible part of sustainability competence—on self-efficacy and the intention to teach the 
topic of sustainable nutrition in school. In addition to the variables examined, the model of 
professional competence (Baumert & Kunter, 2013) suggests that many other factors, such as 
intrinsic motivation to teach the subject (Büssing et al., 2018a), expertise (Hattie, 2009), or 
subject-specific enthusiasm (Bourn et al., 2017; Mahler et al., 2017), may affect the teaching 
intention of the topic of sustainable nutrition. They should also be taken into account in future 
research. A connection of such topic-specific variables with teaching motivation has been 
shown for other domains, such as teaching about returning wolves as a sustainability issue 
(Büssing et al., 2018a) or teaching in inclusive education (Büssing et al., 2019). 

Even if this topic is complex, young people in schools and universities should be empowered 
to understand the key concepts of sustainable nutrition, to broaden their view for recognizing 
that sustainable nutrition is a multi-dimensional concept, and to evaluate possibilities for 
action (Bauer et al., 2018). Teaching and practicing sustainability competencies should be 
established as an integral part of teacher education curricula, as it would provide student 
teachers with the necessary knowledge, attitudes, values, and behavior they could, in turn, 
incorporate into their own teaching (Panatsa & Malandrakis, 2018; Rieckmann, 2018c). Thus, 
the topic of sustainable nutrition should (increasingly) be made more visible and present in 
teacher education in university and in school by including it in university programs, as it can 
serve as a suitable context for promoting sustainability competencies (knowledge, attitudes, 
values and behaviors) in the context of ESD (Rieckmann, 2018b). 
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Abstract 
Objective: To explain student biology teachers’ intention to teach sustainable nutrition (SN) in 
classes using an extended model of the theory of planned behavior. 
Design: Germany-wide online questionnaire study in November/December 2019. 
Participants: A total of 621 student biology teachers (mean age, 23.3 years; SD, 3.9 years; 77% 
female). 
Dependent Variable: Intention to teach sustainable nutrition. 
Independent Variables: Theory of planned behavior variables (attitudes toward teaching, 
subjective norms, self-efficacy), intention to eat sustainably, attitudes toward prior university 
experiences with (education for) sustainable development or sustainable nutrition., 
knowledge about sustainable nutrition, prior university education for sustainable 
development experiences. 
Analyses: Descriptive statistics, bivariate Spearman correlations, and a path model are 
reported. 
Results: The extended TPB model provided a moderate-to-high explanation of the intention 
to teach prior university experiences with (education for) sustainable development or 
sustainable nutrition. (R2 = 0.50; p < 0.001). Respondents with a higher intention to eat 
sustainably in their daily lives reported more positive attitudes toward teaching, higher self-
efficacy, and a higher teaching intention. Prior university education for sustainable 
development experiences also predicted the intention to teach. A higher level of knowledge 
about prior university experiences with (education for) sustainable development or 
sustainable nutrition. was only associated with higher self-efficacy. 
Conclusions and Implications: Lectures and seminars on sustainable nutrition in biology 
teacher training may foster student (biology) teachers’ self-efficacy in teaching sustainable 
nutrition and ensure that they understand the importance of their subject-specific 
commitment, involvement, and attitudes in implementing sustainable nutrition in schools. 
 
Key Words: education for sustainable development, sustainable nutrition, theory of planned 
behavior, teacher training, intention  
 
 
 
 
__________________________ 

 

 

 

 
3.3 Teach What You Eat: Student Biology Teachers’ Intention to Teach 

Sustainable Nutrition3 

3 Weber, A., Hahn, S.C., & Fiebelkorn, F. (2021). Teach what you eat: Student biology teachers' intention to 
teach sustainable nutrition. Journal of Nutrition Education and Behavior, 53(12), 1018-1027. 
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Introduction 

In the search for more sustainable ways of living, particularly in the context of an increasing 
world population (United Nations et al., 2019), nutrition is receiving more and more attention 
(Rieckmann et al., 2014). Food consumption is responsible for 20% to 30% of the 
environmental impact of total consumption in European countries (Mclaren, 2017; 
Notarnicola et al., 2017) In addition, food production is often associated with global 
environmental problems such as climate change and biodiversity loss (Rieckmann et al., 2014; 
von Koerber et al., 2017). Therefore, changes in the food system are crucial for the progress 
of sustainable development (Rieckmann, 2018b). Many mitigation strategies already exist, 
including the use of alternative, more sustainable foods and protein sources, such as insects, 
in vitro meat, or plant-based foods in the meat sector (Nadathur et al., 2017). In addition to 
these strategies, increasing the sustainability of individuals’ eating habits is a basic 
requirement to reach many of the 17 Sustainable Development Goals (SDGs), such as SDG 2 
(Zero hunger) and SDG 12 (Responsible consumption and production) (UNESCO, 2017; United 
Nations, 2015). 

According to the Food and Agriculture Organization (FAO, 2012), sustainable diets are those 
diets with low environmental impact that contribute to food and nutrition security and to 
healthy life for present and future generations. The present study refers to a supplement to 
the FAO’s definition that comprises a more clearly structured concept of sustainable nutrition 
resulting from defined dimensions and concrete recommendations for implementing 
sustainable nutrition in everyday life (von Koerber, 2014). This concept is prevalent in German-
speaking countries and therefore suitable for use in German schools and universities 
(Dornhoff et al., 2020). According to von Koerber (2014; 2017), sustainable nutrition is based 
on five dimensions: (1) environment, (2) society, (3) health, (4) economy, and (5) culture. 
Based on these, von Koerber (2014, 2017) proposes practical orientations for action to achieve 
SN, marked by a preference for (1) plant-based foods, (2) organic foods, (3) regional and 
seasonal products, (4) minimally processed foods, (5) Fair Trade food products, (6) resource-
saving housekeeping, and (7) an enjoyable eating culture. 

To implement ESD in learning environments, such as schools and universities, an authentic 
context linked to real-world problems is needed (Brundiers & Wiek, 2013). Therefore, 
sustainable nutrition is a well-suited topic in ESD, as nutrition is a daily behavior linked to 
decision-making that can take into account ecological, economic, social, health, and cultural 
concerns (DUK, 2012). Biology teachers have a wide scope and the opportunity to choose 
suitable topics for fostering ESD competencies in their students, which is due to the fact that 
the curricula for German schools are less bound to concrete topics than to cross-curricular 
competencies. Thus, they have a great responsibility and become decision-makers in the 
integration of ESD in biology lessons and the selection of suitable ESD topics (Grundmann, 
2017; Saribas et al., 2016). 
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To effectively implement sustainable nutrition into school practice, competent and committed 
(biology) teachers are needed (Bürgener & Barth, 2018; UNESCO, 2014). Their education is 
important in achieving the SDGs and has been regarded as a priority field of the UNESCO 
Global Action Programme on ESD (UNESCO, 2014). Their ways of thinking and understanding 
can affect teaching activities and teaching motivation (Blazar & Kraft, 2017; Büssing et al., 
2018a; Kleickmann et al., 2013). This is all the more true because teachers can act as role 
models for their students—especially regarding sustainable behavior—and therefore provide 
young people direction for their attitudes and actions (Kennedy, 2016). 

In implementing ESD issues into biology teacher education, it is important to consider not only 
specific sustainability competencies (Bürgener & Barth, 2018) but also the student biology 
teachers’ general professional action competence, according to Baumert and Kunter (2013). 
Thus far, few studies have dealt specifically with the student (biology) teachers’ intention to 
teach specific ESD topics (Büssing et al., 2018b, 2018a; Zint, 2002). Notably, the intention to 
teach sustainable nutrition and the underlying determinants of this intention have not yet 
been investigated. Because the implementation of ESD issues such as sustainable nutrition is 
more or less up to the teacher, this study is highly relevant, as the teaching intention could 
foster the actual teaching of sustainable nutrition once the student teacher is in service. 

 

Aim of the present study 

The present study aims to identify predictors of student biology teachers’ intention to teach 
sustainable nutrition by using an extended model of the TPB. First, it is examined whether and 
to what extent the TPB variables attitudes, subjective norms, and self-efficacy affect the 
intention to teach sustainable nutrition. Second, it is assessed whether selected subject-
specific personality traits, such as the intention to eat sustainably and attitudes toward 
sustainable nutrition, have explanatory power for teaching-specific attitudes, subjective 
norms, self-efficacy, and the intention of student biology teachers to teach sustainable 
nutrition. Moreover, the importance of knowledge about sustainable nutrition and prior 
university (E)SD experiences for the teaching-specific variables is examined. The conceptual 
framework including the hypothesized determinants of the teaching intention is presented in 
Figure 3.5 and described in detail in the next section. 

	

Theoretical background 

Theory of planned behavior 
In the present study, selected subject-specific aspects of professional action competence are 
operationalized via the TPB (Ajzen, 1991). The TPB has already been successfully applied for 
predicting different sustainable and teaching behaviors (Heuckmann et al., 2018; Weber et al., 
2020; Zint, 2002). In the TPB, behavioral intention is a measure of readiness to perform (or 
not perform) a certain behavior. It is the strongest predictor and primary antecedent for 
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behavior (Ajzen, 2015; de Groot & Steg, 2007) and is directly determined by attitudes, 
subjective norms, and self-efficacy (Figure 3.5; Ajzen, 1991). It has already been shown for ESD 
and environmental education contexts that the teaching intention is significantly related to 
the actual performance of the behavior (Ko & Lee, 2003). In the following, the variables of the 
TPB are presented first. Then, the variables added to the theoretical model are described 
(Figure 3.5). 

Attitudes toward teaching sustainable nutrition. In general, attitudes indicate to what degree 
a person has a favorable or unfavorable evaluation of the behavior of interest (Ajzen, 1991). 
Teaching-specific attitudes have an effect on teaching intention (Blazar & Kraft, 2017; Büssing 
et al., 2018a; Kleickmann et al., 2013; Ruzek et al., 2015; Schmelzing et al., 2013) and the 
integration of sustainable nutrition into biology teaching (Büssing et al., 2018b). In previous 
studies on sustainable nutrition behavior, attitudes proved to be the most relevant of the TPB 
variables for student biology teachers’ intention to eat sustainably (Weber et al., 2020; Weber 
& Fiebelkorn, 2019). Other studies identified attitudes as the most important factor for 
predicting teaching motivation, both for general teaching and for teaching sustainability-
related issues (Büssing et al., 2018b; Ko & Lee, 2003; Zint, 2002). Therefore, it is assumed that 
positive attitudes toward teaching sustainable nutrition have high explanatory power for the 
intention to teach this topic (hypothesis 1 [H1]). 

Subjective norms toward teaching sustainable nutrition. Subjective norms are the individually 
perceived social pressures to perform a certain behavior. The opinions and expectations of 
the social environment affect the development of a person’s behavioral intention and help 
determine whether the individual will actually carry out a certain behavior (Ajzen, 2015). It 
has already been shown that the way colleagues deal with ESD topics can positively affect 
one’s intention to teach (Grundmann, 2017). Previous studies show that subjective norms 
have an influence on teaching intention and on the intention to eat sustainably. However, 
compared with the other TPB variables, it is considered to be the weakest influencing factor 
(Weber et al., 2020; Zint, 2002). For the present study, it is assumed that subjective norms 
positively predict student biology teachers’ intention to teach sustainable nutrition 
(hypothesis 2 [H2]). 

Self-efficacy toward teaching sustainable nutrition. In the present context, self-efficacy is 
defined as student teachers’ confidence in performing or controlling actions related to 
teaching sustainable nutrition effectively in the future. Previous studies indicate that more 
self-efficacious teachers show increased enthusiasm and intentions to implement innovative 
teaching approaches and teach certain science-related topics (Siwatu et al., 2011; Tschannen-
Moran, 2001). With regard to teaching sustainable development, Hiller and Reichart (2017) 
showed that student teachers had a low level of self-efficacy. In summary, it can be assumed 
that self-efficacy toward teaching sustainable nutrition positively predicts the intention to 
teach this topic in future biology lessons (hypothesis 3 [H3]). 
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Figure 3.5 

The relationships to be examined in the present study (N = 621) 

 
Note. The original theory of planned behavior variables are shown on a gray background, with the extended 
variables on a white background. Solid lines show the assumed relationships on the basis of the literature. Dashed 
lines show relationships that are not based on the literature and are thus exploratory but examined in the present 
study. (E)SD indicates (education for) sustainable development; SN, sustainable nutrition; H, hypothesis. 
 
 

Subject-specific personality traits related to sustainable nutrition 
To increase the predictive power of the TPB, it is common to expand the model by including 
additional variables (Heeren et al., 2016). Their strength depends largely on the context of the 
study (Fishbein & Ajzen, 2011). 

Intention to eat sustainably and attitudes toward sustainable nutrition. Subject-specific 
personality traits, such as the intention to eat sustainably and attitudes toward sustainable 
nutrition, may indicate a personal conviction for teaching sustainable nutrition as an ESD issue 
in school (Hellberg-Rode & Schrüfer, 2016; Rieckmann & Holz, 2017a). Accordingly, it is 
expected that the intention to eat sustainably has positive explanatory power for the TPB 
variables in the context of teaching sustainable nutrition (hypothesis 4 [H4]; Figure 3.5). In 
addition, it is assumed that positive attitudes toward sustainable nutrition lead to more 
positive attitudes toward teaching (hypothesis 5 [H5]). 

Knowledge about sustainable nutrition 
In the present study, student biology teachers’ general knowledge about sustainable nutrition 
is assessed, which, according to Baumert and Kunter (2013), could also be labeled content 
knowledge, as it refers to the understanding of subject matter that could be taught and 
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learned at school (Kleickmann et al., 2013; Krauss et al., 2008). In general, knowledge is seen 
as a necessary, but not sufficient, precondition for individuals’ sustainability-related and pro-
environmental behaviors (Frick et al., 2004). However, in the context of teaching sustainability 
and environmental issues, knowledge proved to positively predict attitudes toward teaching 
and self-efficacy (Dunn et al., 2013; Heeren et al., 2016). Nevertheless, previous studies have 
shown that student teachers’ level of knowledge about sustainable nutrition is insufficient 
(Hertrampf & Bender, 2016; Sass, 2019). It is assumed that knowledge about sustainable 
nutrition has positive explanatory power for predicting attitudes toward teaching sustainable 
nutrition and self-efficacy (hypothesis 6 [H6]). 

Prior university (E)SD experiences 
Previous studies show that student teachers were more willing to contribute to sustainable 
development and to implement ESD in their future careers after participating in an ESD course 
(Brandt et al., 2019; Nousheen et al., 2020). Moreover, such a course could change sustainable 
development-related beliefs, norms, and attitudes among student teachers in a pro 
sustainable development direction (Andersson et al., 2013; Brandt et al., 2019). Other findings 
revealed that student teachers’ self-efficacy regarding ESD was improved after the 
participation in an ESD course (Brandt et al., 2019; Evans et al., 2016) and that student 
teachers displayed a significant increase in the complexity of their knowledge about 
sustainability after taking such a course (Brandt et al., 2019). Therefore, it is assumed that 
prior university (E)SD experiences positively predict the intention to teach sustainable 
nutrition, attitudes toward teaching, subjective norms, self-efficacy, and knowledge about 
sustainable nutrition (hypothesis 7 [H7]). 

 

Methods 

Study design and participants 
To address the aims and to test the hypotheses, a cross-sectional study using a SoSci Survey 
(Leiner, 2019) online questionnaire from November 19, 2019, to December 19, 2019, was 
conducted. The questionnaire was pretested with subject matter and didactical experts from 
the Department of Didactics of Biology. These experts evaluated all items on the basis of 
content and language criteria. In addition, student biology teachers—the target population— 
made verbal comments and suggestions for improvement. Following these discussions, some 
items were adapted. The questionnaire was addressed to student biology teachers at German 
universities. To obtain sufficient variance of the sample, student biology teachers from 
different federal states were included. To recruit participants, the link to SoSci Survey was sent 
to the respective persons in charge of the institutes of biology education who were asked to 
spread the link to their students. Ultimately, student biology teachers from 24 universities in 
12 German states filled out the questionnaire. For sample size calculation, the N:q rule with 
its sample-size-to-parameters ratio of 20:1 was used (Jackson, 2003; Kline, 2015). A total of q 
= 19 parameters led to a minimum sample size of n = 380. Thus, with n = 621, the study has 
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reached the minimum sample size. The anonymity of all participants was ensured. They had 
the opportunity to cancel the survey or skip single questions at any time. 

Measuring instruments 
Theory of planned behavior variables toward teaching sustainable nutrition. To measure the 
intention to teach sustainable nutrition, 5 items (eg, I definitely intend to address sustainable 
nutrition in biology lessons) on a 5-point Likert scale (1 = strongly disagree; 5 = strongly agree) 
were used. Data for measuring attitudes toward teaching sustainable nutrition were obtained 
using a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree; eg, It is a 
good idea to address sustainable nutrition in biology lessons). Items from Büssing et al. 
(2018b) and Fiebelkorn (2013) were used and adapted to the context of sustainable nutrition.  
To measure subjective norms, a 5-point Likert scale was used (1 = strongly disagree; 5 = 
strongly agree; eg, My future colleagues expect me to teach sustainable nutrition). Six items 
were formulated according to Graf (2007) and adapted to the context of the present study. 

Self-efficacy was measured using 8 items from adapted scales from Fiebelkorn (2013) and 
Enochs and Riggs (1990) (1 = strongly disagree; 5 = strongly agree; eg, I feel able to take up 
sustainable nutrition in biology lessons). 

Subject-specific personality traits. The scale for measuring the intention to eat sustainably was 
based on the principles of sustainable nutrition, according to von Koerber (2014). A 5-point 
Likert scale (1 = strongly disagree; 5 = strongly agree) from previous studies was used (Weber 
et al., 2020; Weber & Fiebelkorn, 2019). The scale consists of 7 items (eg, Next month, I intend 
to buy preferably vegetarian foods). Data for measuring attitudes toward sustainable nutrition 
were obtained using a 7-point semantic differential with 6 bipolar adjective pairs ranging from 
-3 (negative pole) to 3 (positive pole). The items’ wording was based on the study by Weber 
et al. (2020). Specifically, respondents evaluated pairs of adjectives following the introductory 
sentence, “Eating sustainably is...” (eg, very bad—very good for me). 

Knowledge about sustainable nutrition. Knowledge about sustainable nutrition was assessed 
using 9 items that cover the first 6 practical orientations for action by von Koerber (2014). As 
principal component analyses (PCAs) in previous studies showed that the seventh practical 
orientation (enjoyable eating culture) should be eliminated because of low factor loadings, 
this orientation was not covered in the test instrument. The items are based on teaching 
materials about sustainable nutrition (Nölle et al., 2010; Sass, 2019). 

Prior university (E)SD experiences. To obtain insight into the current status of student teachers’ 
education on sustainability issues, participants were asked how often sustainable nutrition, 
sustainable development, and ESD were addressed in courses they attended during their 
biology studies. These prior university (E)SD experiences were assessed using a single item 
each. Respondents rated the frequency of occurrence of these topics from 1 (not at all) to 4 
(very often). 
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Table 3.4 

Intercorrelations and descriptive statistics of all variables (N = 621) 

Variable (1) (2) (3) (4) (5) (6) (7) (8) 

(1) INTteach 
 

1 0.66*** 
 

0.33*** 0.46*** 0.35*** 0.43*** 0.16** 0.17*** 
(2) ATTteach  1 0.28*** 0.42*** 0.35*** 0.48*** 0.13** n.s. 
(3) SubjNormteach   1 0.19*** 0.14** 0.17*** n.s. 0.09* 
(4) SEteach    1 0.31*** 0.34*** 0.26*** 0.18*** 
(5) INTeat     1 0.44*** 0.22*** n.s. 
(6) ATTeat      1 0.28*** n.s. 
(7) Knowledge       1 n.s. 
(8) (E)SD experiences        1 
Number of items 5 7 6 8 7(6) 8 7 (9) 1 
Minimum 1 1 1 1.25 1.17 1.75 13.5 1 
Maximum 5 5 4.83 5 5 7 33.5 4 
Scale width 5 5 5 5 5 7 - 4 
Mean (M) 3.99 4.41 3.01 3.55 3.81 5.46 23.95 1.86 
SD 0.76 0.58 0.72 0.81 0.69 0.91 3.40 0.68 
Cronbach α 0.85 0.90 0.82 0.89 0.75 0.89 - - 

Note. INTteach = Intention to teach; ATTteach = Attitudes toward teaching; SubjNormteach = Subjective norms; 
SEteach = Self-efficacy; INTeat = Intention to eat sustainably, ATTeat = Attitudes toward sustainable nutrition, 
(E)SD = (Education for) Sustainable development. (***) p ≤ 0.001; (**) p ≤ 0.01; (*) p ≤ 0.05, n.s. = not significant 
(p > 0.05). The number in brackets for INTeat shows the number of items after item elimination due to EFA. The 
number in brackets for knowledge shows the number of items before item difficulty analysis. The minimum of 
the Likert scales is coded with “1”. 

Data analysis 
After data collection, all calculations were performed using SPSS Statistics for Windows 
(version 26, IBM Corp, 2019) and RStudio (version 1.1.463, RStudio Team, 2020) with the 
Lavaan package (Rosseel, 2012). In the first step of the statistical analyses of the data, PCAs 
were performed. According to the literature, a value above 0.50 on the Kaiser-Meyer-Olkin 
test is considered a necessary and average threshold for performing PCAs (Field, 2018). The 
Kaiser-Meyer-Olkin values in this study all exceeded 0.70. Cronbach alpha was calculated as 
an additional indicator of the internal consistency of all scales (Table 3.4; Field, 2018). All 
factors showed an acceptable internal consistency, with values above 0.70 (Field, 2018). In the 
knowledge test, respondents received 1 point for each correct answer for multiple-choice 
tasks (eg, a maximum of 5 points for questions with 5 answer options). For the other task 
formats, 1 point was awarded each time a field or mark was correctly assigned or selected. 
For the knowledge test, a maximum value of 44 points could be reached. Before conducting 
statistical analyses, knowledge items were eliminated on the basis of item difficulty (Pi; see 
Appendix D: Supplementary Material Paper for Chapter 3.3 for more details) (Kelava & 
Moosbrugger, 2012). Then, descriptive statistics and bivariate correlations of all variables 
(Table 3.4) were computed. A Kruskal-Wallis test with its subsequent post hoc test (Bonferroni 
test) was conducted to evaluate differences in the (E)SD experiences among the 3 groups 
(bachelor’s, master’s, and state examination) and controlling type I error across tests. A 
significance level of 5% was used for all analyses. On the basis of the results, a path model 
using RStudio (RStudio Team, 2020) was calculated. The theoretical assumptions (Figure 3.5) 
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were combined with the results of the correlation analysis to construct a model that was to 
be validated by the path analysis. 

 

Results 

The final sample consisted of 621 student biology teachers (77% female; 45% bachelor’s, 34% 
master’s, 21% state examination). Participants’ ages ranged from 18 to 49 years (mean age, 
23.3 years; SD, 3.9). Of the respondents, 20% were vegetarian, and 5% were vegan. Several 
correlations among the variables were found. All of the TPB variables correlated positively 
with the intention to teach sustainable nutrition (Table 3.4). 

The TPB constructs were significantly related to each other. In particular, the largest effect 
size was identified between the intention to teach sustainable nutrition and attitudes toward 
teaching. Furthermore, positive correlations between both the intention to eat sustainably 
and attitudes toward sustainable nutrition and attitudes toward teaching, subjective norms, 
self-efficacy, and knowledge were observed. 

The path model showed a good fit to the data: robust root mean square error of 
approximation = 0.076, standardized root mean residual = 0.013, and robust comparative fit 
index = 0.997 (Bentler & Hu, 1998). The standardized path coefficients of the final model are 
shown in Figure 3.6. The overall model explained 51% of the variance in student teachers’ 
intention to teach sustainable nutrition, 22% of the variance of attitudes toward teaching, 5% 
of the variance of subjective norms, and 19% of the variance of self-efficacy.  
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Figure 3.6 

Results of the path analysis for predicting the intention to teach sustainable nutrition (N = 621) 

 
Notes. Model fit indices: robust root mean square error of approximation = 0.076, standardized root mean 
residual = 0.013, and robust comparative fit index = 0.997. The directional arrows show the predictive power. 
The original theory of planned behavior variables are shown on a gray background, with the extended variables 
on a white background. Double arrows show correlations between the variables. R2 = Explained variance. SN, 
sustainable nutrition. (E)SD, (education for) sustainable development. *p < 0.05; ** p < 0.01; *** p < 0.001. For 
clarity, only constructs with significant predictive power are presented. 

Theory of planned behavior variables toward teaching sustainable nutrition 
The path model shows that all TPB variables significantly predicted the intention to teach 
sustainable nutrition: attitudes toward teaching (ß = 0.48; p < 0.001), subjective norms (ß = 
0.13; p < 0.001), and self-efficacy (ß = 0.17; p < 0.001). Thus, attitudes toward teaching had 
the strongest effect on teaching intention. 

Subject-specific personality traits 
The intention to eat sustainably had positive explanatory power for attitudes toward teaching 
(ß = 0.18; p < 0.001), self-efficacy (ß = 0.17; p < 0.001), and, to a smaller degree, directly for 
the intention to teach (ß = 0.08; p = 0.025). It showed no significant predictive power for 
subjective norms (p = 0.094). Attitudes toward sustainable nutrition significantly predicted 
attitudes toward teaching (b = 0.36; p < 0.001), subjective norms (ß = 0.15; p < 0.001), and 
self-efficacy (ß = 0.22; p < 0.001). Moreover, attitudes toward sustainable nutrition positively 
predicted the intention to eat sustainably (ß = 0.45; p < 0.001). 
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Knowledge about sustainable nutrition 
Knowledge about sustainable nutrition only showed positive explanatory power for self-
efficacy (ß = 0.14; p < 0.001). It had no predictive power for subjective norms (p = 0.088) or 
attitudes toward teaching (p = 0.885), nor directly on teaching intention (p = 0.826). 

Prior university (E)SD experiences 
Ninety percent of the respondents stated that sustainable nutrition was never or was 
infrequently addressed in biology courses, 73% stated that ESD was never or infrequently part 
of these courses, and 72% stated there was no or infrequent content on sustainable 
development in general (Table 3.4). Prior university (E)SD experiences had positive 
explanatory power for the intention to teach sustainable nutrition (ß = 0.10; p = 0.001), 
subjective norms (ß = 0.10; p = 0.013), and self-efficacy (ß = 0.17; p < 0.001). However, they 
showed no explanatory power for attitudes toward teaching (p = 0.111), intention to eat 
sustainably (p = 0.793), attitudes toward sustainable nutrition (p = 0.130), or knowledge (p = 
0.122). The Kruskal-Wallis test showed that students participating in a master’s program or 
state examination had more experiences with (E)SD than students participating in a bachelor’s 
program (Chi Square Test of Independence: χ2(2) = 26.18; p < 0.001). The mean rank (E)SD 
experience score was 271.41 for respondents in a bachelor’s program, 347.85 for those in a 
master’s program, and 338.07 for those completing a state examination. The subsequent post 
hoc test (Bonferroni test) showed that, compared with students in bachelor’s programs, those 
in master’s programs (z = -3.53; p = 0.001; r = 0.17) as well as in-state examination (z = -4.73; 
p < 0.001; r = 0.20) differed significantly, with small effect sizes (r = 0.17 and r = 0.20) (Cohen, 
1992). There were no significant differences between students in a master’s program and in-
state examination (p > 0.05). 

 

Discussion 

Theory of planned behavior variables toward teaching sustainable nutrition 
The results show that the student teachers’ intention to teach sustainable nutrition was high 
(mean, 3.99; maximum, 5). Sustainable nutrition may therefore be a favored topic for teaching 
ESD in biology lessons. In accordance with H1, attitudes toward teaching had the highest 
explanatory power on the intention to teach sustainable nutrition. This result is consistent 
with the results of previous studies (Zint, 2002). Consequently, to successfully implement 
sustainable nutrition in biology lessons, it may be beneficial for (student) biology teachers to 
develop positive attitudes toward teaching this topic (Trempler et al., 2012). 

 
 
 

 
Consistent with H2, subjective norms showed positive—but the lowest— predictive power for 
the intention to teach sustainable nutrition. This is consistent with results from a previous 

The higher student biology teachers’ perception that addressing sustainable 
nutrition is important and worthwhile, the more they intend to teach it in 
the classroom. 
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study, in which subjective norms were found to be less influential for the intention to 
incorporate environmental risk education than attitudes and self-efficacy (Zint, 2002). Social 
pressure or the opinions of other people are thus at least less influential on the respondents’ 
who truly intend to teach the subject may do so regardless of what other people think. 
Consistent with H3, self-efficacy proved to be a positive predictor for the intention to teach 
sustainable nutrition. The results show that self-efficacy is a weaker predictor than attitudes 
toward teaching. As shown in the literature, high self-efficacy and thus the belief in one’s 
abilities affects the intention to implement innovative teaching approaches, such as teaching 
sustainable nutrition in biology lessons (Siwatu et al., 2011). This may be crucial, as the 
selection of concrete topics for ESD is up to the teacher because of the mostly topic-unspecific 
structure of curricula in Germany (Grundmann, 2017). The development of teachers’ self-
efficacy also seems to depend on the stage of their career and on the social structure of the 
school and its teaching staff (Goddard et al., 2004). 
 
 
 
 
Subject-specific personality traits 
Subject-specific personality traits and teaching-related variables seem to impact the intention 
to teach sustainable nutrition. As has been shown, the intention to eat sustainably has a direct 
influence on attitudes toward teaching, self-efficacy, and—although weak—the intention to 
teach sustainable nutrition. Attitudes toward sustainable nutrition showed high explanatory 
power for attitudes toward teaching. This suggests that the more positively the respondents 
rate sustainable nutrition, the more they are convinced that teaching this topic should be part 
of curricula in schools, and the more they think that it is important that the topic be taught. 

Knowledge about sustainable nutrition 
In line with other studies, knowledge has proven to be a relatively strong predictor of self-
efficacy (Ferreira et al., 2007; Heeren et al., 2016). Accordingly, it can be assumed that an 
increase in knowledge about sustainable nutrition would also increase confidence in the 
respondent’s abilities, influencing the intention to teach. As a direct impact of knowledge on 
teaching intention could not be detected, student biology teachers who already have 
knowledge about sustainable nutrition do not appear to have a higher intention to teach this 
topic as a direct result of this knowledge. The evaluation of the knowledge test revealed that 
the participants had an average score of 70% (23.95 out of 34 points) and thus a relatively high 
level of knowledge about sustainable nutrition. In principle, there is some room for 
improvement, although this score is higher than in other studies on knowledge about 
sustainable nutrition, which reported scores between 51% and 64% (Hertrampf & Bender, 
2016; Sass, 2019). However, these results are only marginally comparable because in the cited 
studies, either non-biology students were surveyed (Hertrampf & Bender, 2016) or the items 
and the evaluation method differed (Sass, 2019). It should be considered that these results 

Teacher educators may illustrate that student biology teachers’ subject-
specific commitment and attitudes are conducive for implementing 
sustainable nutrition in classrooms. 
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are not generalizable, as the respondents may know other facts about sustainable nutrition 
but not those asked in the survey. 

University experiences in (E)SD  
Prior university (E)SD experiences were identified as a positive predictor for self-efficacy, 
subjective norms, and the intention to teach sustainable nutrition. These relationships show 
that it may be worthwhile to further implement this topic in biology teacher education. 
However, few student biology teachers in the sample reported that ESD, sustainable 
development, or sustainable nutrition were already part of their biology teacher training. It 
may thus be important that biology teacher education and its curricula expand toward dealing 
more with specific ESD issues, such as sustainable nutrition, to foster factors that lead to a 
higher teaching intention. Prior university (E)SD experiences depends on how advanced the 
respondents are in their studies: significant differences were found between prior (E)SD 
experiences from bachelor’s and master’s student teachers, considering that the proportion 
of respondents was relatively balanced for each course of study. Therefore, the findings are 
not due to the sample including a majority of student teachers in a bachelor’s program who 
had not yet taken courses on (E)SD. Mean values show that even student teachers in master’s 
programs had almost no courses on ESD issues (or had not yet taken them). Thus, they 
probably acquired knowledge about sustainable nutrition from other areas of life. 

Limitations of the study 
When interpreting the results, it has to be considered that the survey responses were self-
reported. Thus, the respondents may have deviated from their own opinion and oriented 
themselves toward social norms to satisfy social desirability. However, this effect was 
minimized by the anonymous and voluntary nature of data collection. The generalizability of 
this study and the comparability with in-service teachers is incomplete because, for student 
teachers, evaluating subjective norms or attitudes requires imagination. The students first had 
to put themselves into their future position in school, whereas in-service teachers can refer to 
concrete circumstances. To evaluate the knowledge test, 1 point was given for answering a 
response right (ticking or not ticking the box). This does not consider the variety in item 
difficulty or abstraction capability. To address this, item difficulties were calculated, and items 
were eliminated on the basis of these results. In future research, the items for measuring 
knowledge should be evaluated in a more differentiated manner. Another limitation could be 
the relatively high proportion of female students (77%) in the sample. Notably, however, 
female students comprised approximately 68% of those studying to be biology teachers 
nationwide in the winter semester of 2019/20 (Destatis, 2020). 

 

Implications for research and practice 

Regarding teachers’ professional development, the data support addressing subject-specific 
personality traits and teaching-related variables in biology teacher education to strengthen 
the intention to teach sustainable nutrition. In the first step, positive attitudes and self-
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efficacy toward teaching could be promoted. It is important that biology teacher education 
strengthens student teachers’ confidence to teach sustainable nutrition and their awareness 
of their attitudes toward teaching through interactions with others (Swaim et al., 2014). A 
participative structure of courses on sustainable nutrition may be beneficial for knowledge 
acquisition, fostering attitudes as well as self-efficacy (Ferreira et al., 2007; Nousheen et al., 
2020). 

 

 

Previous studies showed that it is important to discuss the relevance of teaching sustainable 
nutrition collectively (Swaim et al., 2014), as those attitudes may be influenced by the 
behavior of individuals with whom one interacts. Even arguing against their own attitude may 
foster attitudes toward teaching (Maio et al., 2019). Accordingly, it is important to integrate 
role-playing, debates, microteaching activities, and discussions in the context of sustainable 
nutrition more strongly in biology teacher education. Viswanathan (2012) suggested the use 
of extreme conditions like hunger, biodiversity loss, or the world’s overpopulation in role-
playing or scenario development to evoke a change in attitudes toward sustainable nutrition. 
Furthermore, those interactive course methods can also be used by the student biology 
teachers in future real-life lessons. Thus, student teachers already get to know useful 
possibilities for implementing sustainable nutrition in schools, which is conducive for self-
efficacy toward teaching (Kennelly et al., 2008). It has already been indicated that efforts to 
improve self-efficacy toward teaching nutrition may increase the time spent teaching it 
(Hovland, 2016; Ribeiro et al., 2020). Studies have further shown that the active participation 
of student teachers in teaching and learning processes is beneficial for knowledge acquisition 
(Ferreira et al., 2007). However, the extent to which the implementation of sustainable 
nutrition in teacher education courses might lead to a change in the intention to teach this 
topic remains an open question. Therefore, complex long-term studies that monitor student 
biology teachers during their studies and in their first-year in-service could provide more 
information. The data support the need for future research to compare student and in-service 
teachers with regard to teaching sustainable nutrition, as they may differ in their teaching 
intention. On the basis of the results, experiences with (E)SD are another starting point that 
could foster the implementation of sustainable nutrition in biology lessons, which is important 
for educating young people as future agents of change in the field of sustainability. Finally, 
students’ intention to eat sustainably could be enhanced by expanding informal learning on 
campus, for example, by offering sustainable meals in dining halls (Ribeiro et al., 2020; 
Rieckmann et al., 2014). 

In summary, the results of the study indicate that including additional biology courses focused 
on sustainable nutrition in teacher education may foster student teachers’ confidence in 
teaching sustainable nutrition and ensure that they understand the importance of their 
subject-specific commitment, involvement, and attitudes in implementing sustainable 
nutrition in schools (Trempler et al., 2012).

Subject-specific personality traits and teaching-related variables seem to 
impact the intention to teach sustainable nutrition. 
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Abstract 
The transformation toward more sustainable food choices may be supported by an education 
for sustainable nutrition. In schools, biology teachers play a key role in educating students as 
sustainability change makers, as biology lessons provide various opportunities to deal with 
ESD-topics such as sustainable nutrition. Teachers’ classroom practices may be influenced by 
their personal choices regarding sustainable nutrition. Additionally, students may see their 
teachers as role models for sustainable behavior. This presents the risk of students adopting 
teachers’ beliefs and behaviors without reflection. Teaching sustainable nutrition is therefore 
in potential conflict with indoctrinating young people toward sustainable diets. To date, no 
studies have addressed the perceived risk of indoctrination in the context of teaching 
sustainable nutrition in relation to teachers’ personal beliefs, behaviors, and teaching 
practices. Therefore, this study explored whether biology teachers themselves perceive a risk 
of indoctrination when teaching sustainable nutrition, and what methods they use for 
teaching it in a non-indoctrinating way. For this purpose, we conducted semi-structured 
interviews with seven in-service biology teachers from high schools in Germany. Data for this 
explorative qualitative study were collected from July to October 2021 using convenience 
sampling. These were analyzed by qualitative coding and content analysis. The preliminary 
results of this study show that participants recognize a high risk of indoctrination when 
teaching sustainable nutrition, primarily due to their own teaching actions, such as deciding 
whether to reveal their own dietary choices to students. While some participants believed 
teachers must be restrained, others thought that open communication about personal choices 
could benefit student decision-making skills. In terms of avoiding indoctrination when 
teaching sustainable nutrition, participants advocated for student-centered and multi-
perspective teaching approaches. Based on the findings, initial implications for further 
research and teacher training are discussed.  
 
 
Keywords: education for sustainable development (ESD); sustainable nutrition; biology 
teachers; teacher training; indoctrination; dietary choices 
 

 

__________________________ 

 

 

 

3.4 “Vegan Teachers Make Students Feel Really Bad”: Is Teaching 

Sustainable Nutrition Indoctrinating?4 

4 Weber, A., Linkemeyer, L., Szczepanski, L., & Fiebelkorn, F. (2022). „Vegan teachers make students feel 
really bad“: Is teaching sustainable nutrition indoctrinating? Foods, 11(6), 887. 
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Introduction 

The current food system and people's individual eating habits are receiving growing attention 
in the realm of sustainable development, as they have a significant impact on the health of 
people and the planet (Mclaren, 2017; Notarnicola et al., 2017; The EAT-Lancet Commission, 
2019). Unsustainable eating habits are partly responsible for global challenges such as 
biodiversity loss, climate change, and social and financial injustice, as well as food-related 
health risks and non-communicable diseases such as overweight and obesity (Arias et al., 
2021; FAO et al., 2020). Therefore, the concept of a “planetary health diet” (The EAT-Lancet 
Commission, 2019) connects the perspectives of health and sustainability. It addresses how 
nutrition choices can transform the global food system while simultaneously reducing non-
communicable diseases and protecting the planet (Renner et al., 2021; Woolston, 2020). The 
transformation of the current food system and personal dietary styles is also crucial for 
achieving the United Nations’ 17 Sustainable Development Goals (SDGs), such as SDG 2, “Zero 
Hunger,” or SDG 12, “Responsible Consumption and Production” (United Nations, 2015). For 
achieving the SDGs, and in particular target 4.7, “Quality Education,” education for sustainable 
development (ESD) is necessary (United Nations, 2015). 

One of the school subjects in which ESD can be meaningfully embedded—and used to help 
students develop evaluation competencies and critical thinking skills—is biology. Topics of 
sustainable development are particularly suitable for implementing ESD and promoting 
evaluation competencies in biology lessons at all grade levels (Eggert et al., 2018). More 
specifically, for implementing ESD in biology lessons, the topic of sustainable nutrition offers 
great potential, as nutrition is a daily behavior that is linked to decision-making behaviors 
(DUK, 2012). Within the scope of an education for sustainable nutrition, ecological, economic, 
social, health, and cultural concerns should be considered (Grundmann, 2017). Thus, the topic 
provides multidimensionality and relevance to everyday life (von Koerber & Cartsburg, 2020). 
However, sustainable nutrition is not mentioned as an example topic in German school 
curricula due to schools’ competency-based approach. Therefore, the onus is on biology 
teachers for implementing sustainable nutrition into school biology lessons and preparing 
suitable learning situations (Eggert et al., 2018; Rieckmann & Holz, 2017a; UNESCO, 2017).  

Their ways of thinking and understanding can affect teaching activities and teaching 
motivations (Blazar & Kraft, 2017; Büssing et al., 2018a), inevitably altering students’ behavior 
and attitudes toward ESD (UNESCO, 2017). Thus, biology teachers are responsible for 
evaluating different sources of teaching materials and acting responsibly when educating their 
students on sustainable nutrition, at they are at the risk of indoctrinating their students 
(Qablan et al., 2009). Especially when dealing with ESD topics such as sustainable nutrition, 
biology teachers should enable students to make their own informed decisions (KMK, 2004; 
Lower Saxony Ministry of Education and Cultural Affairs, 2021). This is one central aim of 
evaluation competencies that must be fostered in biology lessons (KMK, 2004; Lower Saxony 
Ministry of Education and Cultural Affairs, 2015). Enabling students to develop evaluation 
competencies is important in areas of sustainable nutrition and especially choices of meat 



Chapter 3 – Empirical Part – Paper IV 
 

 
95 

    

consumption, meat alternatives, vegetarianism, and veganism (Fiebelkorn & Kuckuck, 2019b). 
Studies show that even experienced teachers have difficulties maintaining their professional 
neutrality in terms of separating their personal opinions and preferences from teaching 
(Thornberg, 2008). 

Student biology teachers have been shown to strongly favor eating sustainably in their daily 
lives (Weber et al., 2020; Weber & Fiebelkorn, 2019), and their personal intentions to eat 
sustainably can lead to an intention to teach this topic in school (Weber et al., 2021). Due to 
their potential role model status, including regarding sustainable behavior, this relationship 
between private choices and teaching behavior should be considered when biology teachers 
address sustainable nutrition in the classroom. Thus, biology teachers may unwittingly provide 
their students direction aligned with their own attitudes and actions (Kennedy, 2016). 
According to Håkansson (2015), teachers with especially strong opinions about controversial, 
value-laden educational topics such as sustainable nutrition should remain almost neutral to 
educate their students rather than to indoctrinate them. 

Teaching sustainable nutrition versus risk of indoctrinating 
In general, “indoctrination” is defined as manipulating individuals or entire groups of society 
by psychological means in order to form a particular opinion or attitude (Dudenredaktion, 
n.d.). Regarding teaching contexts, indoctrination means to teach content manipulatively and 
regardless of evidence to the contrary; thus, it is one-sided, with the intention of changing 
students’ attitudes and behaviors (Arthur, 2003; Schubert & Klein, 2020). 

In terms of existing educational standards and curricula, ESD aims to engage critically with 
moral values and norms in the classroom. However, these moral values and norms should not 
be indoctrinated (KMK, 2004; Lower Saxony Ministry of Education and Cultural Affairs, 2015). 
For this purpose, biology lessons should promote communication and evaluation 
competencies (Lower Saxony Ministry of Education and Cultural Affairs, 2015). In the context 
of evaluation competencies, students should learn to adopt different perspectives and 
develop multi-perspective thinking in order to participate in social discourse, which may 
sometimes be controversial (KMK, 2004; Lower Saxony Ministry of Education and Cultural 
Affairs, 2015). These specifications imply that teachers should not push their students in a 
particular direction of thoughts or values. 

Along these lines, in 1976, the Beutelsbach Consensus, which stems from political education, 
adopted the prohibition of indoctrination in education (Däuble, 2016; Wehling, 1977). The 
consensus includes firm didactic guidelines for teachers: (1) It prohibits the overwhelming of 
an opinion (“overwhelming prohibition”), (2) demands multi-perspective approaches and 
presentations (“controversy requirement”), and (3) includes enabling students to analyze 
existing situations (e.g., in this context, consequences of non-sustainable food productions 
and dietary styles) and seek ways to influence them in terms of their own interest 
(“orientation of interest”) (Däuble, 2016; Wehling, 1977). 
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In the context of this study and according to the “overwhelming prohibition” guideline, 
indoctrination is defined as an action in which teachers illicitly overwhelm their students with 
the teachers’ own attitudes and opinions. Due to the “controversy requirement,” teaching 
sustainable nutrition demands multi-perspective approaches (KMK, 2004; Lower Saxony 
Ministry of Education and Cultural Affairs, 2015). With regard to the required “orientation of 
interest,” biology lessons on sustainable nutrition should offer students opportunities to 
assess the sustainability of their own dietary styles in the transition toward a more sustainable 
society.  

Indoctrination when teaching sustainable nutrition involves one-sided teaching approaches or 
materials that support the teachers’ beliefs. As an example, a vegan biology teacher may 
choose teaching materials that focus on the benefits of a vegan diet, without considering 
counterarguments. These materials would solely give information on the drawbacks of meat 
consumption and the benefits of vegan diets, but hide information on the benefits of meat 
consumption and limitations of veganism. Consequently, biology teachers who indoctrinate 
their students about sustainable nutrition during biology lessons prevent them from forming 
self-determined opinions about their diet (Wehling, 1977). Accordingly, teachers need to pay 
attention to controversial positions in the classroom and empower students to make their 
own decisions with the help of lessons on sustainable nutrition (Däuble, 2016; Wehling, 1977). 
This can be done, for example, by using the method of data-based decision making, with which 
the students will evaluate the sustainability of vegan diets compared to an omnivorous diet 
(Fiebelkorn et al., 2020). 

Thus, indoctrination is incompatible with the role of the teacher in a democratic society and 
the aims of ESD and evaluation competencies (Däuble, 2016; Wehling, 1977). Both ESD and 
education for sustainable nutrition seek to avoid indoctrinating students, but aim to educate 
students to be able to think and act responsibly in order to shape the future sustainably (Lower 
Saxony Ministry of Education and Cultural Affairs, 2021; UNESCO, 2018). In principle, 
sustainable nutrition is a suitable topic to meet the principles of the Beutelsbach Consensus 
and to ensure that students form their own decisions about sustainable nutrition. It is a 
socially controversial topic, as many people discuss the merits of a vegan diet for children and 
adolescents, as well as healthiness of controversial foods such as red meat or dairy products. 
Related issues also make this topic controversial, such as the dilemma between industrial 
animal husbandry, consumer requirements, and economic consequences for farmers. 

 

Aims of the present study 
As presented above, teaching sustainable nutrition offers some risk of indoctrination if not 
handled carefully (Håkansson, 2015). There is a need to examine whether biology teachers 
perceive a risk of indoctrination when addressing sustainable nutrition in biology lessons. So 
far, the issue of a potential risk of indoctrination has solely been explored from a student 
perspective, in relation to biology teachers’ authenticity (Jaeger, 2020; Loose, 2019). However, 
to our knowledge, no study has yet examined the perceptions of in-service biology teachers 
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related to the potential risks of indoctrination when teaching sustainable nutrition, nor has 
any study shed light on teaching approaches to avoid indoctrination in biology lessons. 

The present study provides a glimpse of the thinking and argumentation structures of biology 
teachers in Germany toward teaching sustainable nutrition and the potential risk of 
indoctrination. This research is relevant, as biology teachers are in a key position to decide 
how to teach sustainable nutrition. Due to the multiplier effect, this decision can in turn affect 
students’ thinking. The findings can then also be transferred to other contexts, samples, and 
countries.  

Based on the findings of this study, approaches to biology teacher training can be enhanced. 
Thus, the following research questions were formulated: 

Research question 1: Do in-service biology teachers perceive a risk of indoctrination when 
teaching sustainable nutrition? If so, in what ways? 

Research question 2: To what extent would in-service biology teachers share their own dietary 
style with their students, and do they see a risk of indoctrination in sharing this personal 
information? 

Research question 3: What approaches would in-service biology teachers use to teach 
sustainable nutrition and avoid indoctrination in biology lessons? 

 

Materials and methods 

Study design and sample  
To recruit the participants, an email was initially sent to the respective school principal. This 
email contained a formal letter requesting permission to collect data with biology teachers at 
the respective high school. The letter outlined the substantive interest of the study and the 
plans for data collection. The school principals then asked for volunteer participants among 
the biology teachers. The interested teachers contacted the first or third author by email. 
Thus, participants were recruited using convenience sampling. They were included in the 
study based on the two criteria that they teach at high schools in Lower-Saxony or North 
Rhine-Westphalia and have biology as one of their teaching subjects. Teachers of other school 
types or without having biology as subject were excluded from this study. In addition, we 
aimed to acquire both female and male teachers with different years of teaching experience. 
In total, seven in-service biology teachers from Osnabrück and the Münsterland region were 
interviewed (N = 7; Teaching experience: M = 9.4 years, SD = 8.81; 57% female). Thus, 
participants came from the federal states of North Rhine-Westphalia and Lower Saxony. These 
federal states use different curricula for teaching biology. Information on the participants is 
presented in Table 3.5. All participant names have been replaced by pseudonyms to maintain 
anonymity. Two participants indicated that they followed an omnivorous diet, two were 
vegetarian, and there was one pescatarian, one flexitarian, and one vegan person (Table 3.5). 
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According to the relatively small sample size of seven biology teachers, the present study must 
be characterized as exploratory. 
 

Table 3.5 

Overview of the biology teacher sample (N = 7) 

Name Mr. Smith 
Mrs. 
Robinson 

Mrs. 
Williams 

Mrs. 
Wilson 

Mr. Evans 
Mrs. 
Taylor 

Mr. Wood 

Gender male female female female male female male 
Age 53 years 44 years 25 years 27 years 28 years 33 years 42 years 
Teaching 
experience 21 years 20 years 2 years 1 year 2 years 7 years 14 years 

Diet omnivorous pescatarian vegetarian omnivorous vegetarian vegan flexitarian 
ESD in 
school1 + + ++ + + ++ ++ 

SN in 
school1 + ++ + + + ++ + 

2nd/3rd 
subject sports German sports Latin social 

sciences geography geography/ 
chemistry 

School2 1 2 3 4 5 6 6 
Federal 
state3 LS LS NRW LS NRW NRW NRW 

Notes. 1 Participants were asked, “How important is it for you to address education for sustainable development 
(ESD) in everyday school life?” and “How important is the concrete topic of sustainable nutrition (SN)?” (++ = 
very important; + = important). 2 To maintain anonymity, the schools are indicated by numbers. Equal numbers 
mean that the teachers are employed at the same school. 3 LS = Lower-Saxony, NRW = North Rhine-Westphalia. 
The names of the participants are replaced by pseudonyms. 
 
Data collection took place from July to October 2021. All interviews were conducted by the 
third author. Due to contact restrictions imposed by the COVID-19 pandemic, the interviews 
were conducted using BigBlueButton videoconferencing software from Osnabrück University 
(BigBlueButton Inc., 2021). The study was carried out in accordance with the national and 
institutional guidelines, the Declaration of Helsinki, the German Research Foundation, and the 
American Psychological Association. Anonymity of the participants was guaranteed, and the 
participation was voluntary. All participants had the chance to decline participating in the 
study at any time and without any consequences. The participants previously signed a 
declaration of consent that contained information on the main topic of the interview, the 
study procedure, as well as the recording and further processing of the data. As the research 
had no medical background, it involved no risks to our participants. Moreover, the research 
assessed no sensitive personal data. In consequence, an ethics approval was not required. 
For optimization of interview questions and the interview procedure, a pilot interview was 
held in advance with another participant. The pilot interview was not included in the final 
sample. The audio tracks were recorded using a digital audio recorder (Olympus WS-852). The 
duration of the interviews ranged from 15 to 25 min (M = 18.40 min; SD = 3.10). This time 
specification includes only the main phases of the interviews, not the phases before the start 
and after the end (e.g., welcoming, small talk, information on the interview procedure, and 
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filling out a short questionnaire). The interviews were conducted in German and the 
statements of the participants were translated into English for the purpose of this paper. 

Interview procedure and study design 
The qualitative research design is based on using a semi-structured interview guide, 
developed by Linkemeyer (2020) to address the research questions. The guide served as an 
orientation for the interviewer and was used to ensure comparability of the data. Because the 
guide was semi-structured, it allowed the interviewer and participants to develop discussions, 
while enabling participants to express their thoughts in a flexible way (Kuckartz, 2018). 
In general, the interview was divided into three parts: (1) an introduction to the study, (2) the 
main part, and (3) a closing, which included a short questionnaire. The main part of the 
interviews consisted of three phases relevant for answering the three research questions 
(Figure 3.7). The complete interview guide can be obtained from Appendix C. In Phase 1, 
previous teaching experiences with education for sustainable nutrition in biology lessons, as 
well as approaches to address this topic in the classroom, were assessed. In Phase 2, 
participants were asked if—and in what ways—they perceive a risk of indoctrination when 
teaching sustainable nutrition. Following this, possible teaching methods to avoid 
indoctrination were discussed. In Phase 3, participants were asked whether they would reveal 
their own dietary style to their students. At the end of the interview, a short questionnaire 
was filled out with the respective participant. The questionnaire was used to collect the 
dietary style, gender, teaching experiences, and opinions toward the importance of dealing 
with ESD and sustainable nutrition in schools (Table 3.5).  

Figure 3.7 

Key questions and research interests of the three main phases of the interview 
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Data analysis 
Audio recordings were transcribed according to the guidelines of Dresing and Pehl (2018). The 
transcripts were analyzed in MAXQDA (Verbi Software, 2021) using qualitative content 
analysis following methods described by Mayring (2015). Following the research questions 
and three phases of the interview, a deductive category system was created (Figure 3.7) using 
superordinate categories: (1) “teaching sustainable nutrition in biology lessons,” (2) 
“indoctrination risk when teaching sustainable nutrition,” (3) “approaches to avoid 
indoctrination,” and (4) “teachers’ own eating habits.” Under the heading of each of these 
superordinate categories were more specific inductive codes, which were derived from the 
participants’ statements (Figure 3.8). 
 
 
Figure 3.8 

Category systems for answering the research questions 

 
Note. * inductively codedcategories; ESD = education for sustainable development; SN = sustainable nutrition. 

To improve coding quality, a second person coded all statements relevant for answering the 
research questions. To assess the level of agreement between both coders, the intercoder 
agreement was calculated in MAXQDA according to methods described by Brennan and 
Prediger (1981). A Kappa value of 0.78 revealed a substantial intercoder agreement (Brennan 
& Prediger, 1981). 

 

Results 

Even though participants noted that sustainable nutrition is not explicitly mentioned in 
subject-specific or school curricula, four of the seven teachers said they have previously taught 
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sustainable nutrition or some aspects of it, such as animal husbandry, that could be considered 
part of the overarching topic. Two of the teachers said they taught sustainable nutrition 
because of their personal interest in the topic, and two other participants taught it in order to 
confront students with their own dietary styles. In addition, three of them indicated that they 
have engaged with students on sustainable nutrition outside of regular biology lessons, such 
as in special subjects or project work. One teacher, Mrs. Williams, described her belief in the 
necessity of teaching sustainable nutrition as part of biology teachers’ educational mission on 
ESD:  

“[It is our mission as teachers] to educate in the sense of ESD—[…] how can we deal with our 
future […] in order to shape it sustainably. And in the end, an essential part is sustainable 
nutrition. […] Nutrition plays a major role in ESD, because that is something we can always do 
on our own as individuals.” (Mrs. Williams, 9) 
 
A summary of the main findings for each of the seven participants in regard to the three 
research questions can be obtained from Table 3.6. 
 
Table 3.6 

Summary of the main findings regarding the three research questions. 

Teacher 
Research Question 1 Research Question 2 Research Question 3 

Risk of Indoctrination Sharing Own Dietary Style with 
Students 

Approaches to Teaching 
Sustainable Nutrition 

Mr. Smith 
Yes; primarily due to learning materials; 

teachers are responsible for avoiding 
indoctrination 

No, only fact-based and neutral, thus 
no risk of indoctrination 

Project-based, primarily 
knowledge transfer 

Mrs. 
Robinson 

Yes; depending on teachers’ actions and 
beliefs; primarily due to teachers’ role 

model function—especially for younger 
students 

Yes, as students are interested 

Project-based, basic terms and 
concepts, field trips, multi-

perspectivity 

 

Mrs. 
Williams 

Partly; depending on teachers’ actions 
and beliefs; withholding own opinions 

may be difficult for teachers—especially 
for environmentally conscious teachers 

Only on students’ demand, no risk of 
indoctrination 

 

Project-based, multi-
perspectivity 

 

Mrs. Wilson 
Yes; depending on teachers’ actions and 

beliefs 

Generally yes, but depending on the 
group of students; potential conflict 

between role model function and 
indoctrination 

Evaluation competencies, 
project-based, discussions 

 

Mr. Evans 
Yes; depending on teachers’ actions; 

especially when teaching younger 
students 

Only on students’ demand, but if 
students ask then of course, as it is part 

of an open and personal relationship 
with the students 

Group work, multi-
perspectivity 

 

Mrs. Taylor 

Yes; depending on teachers’ actions and 
beliefs; withholding own opinion may 

be difficult for teachers—especially 
when being vegan; experienced risk of 

indoctrination herself 

Only on students’ demand; students are 
interested, potential risk of 

indoctrination, especially due to her 
own vegan dietary style 

 

Multi-perspectivity 

 

Mr. Wood 
Generally yes; depending on teachers’ 

actions 
Yes, as it is part of teachers’ 

authenticity; at risk of indoctrination 

Multi-perspectivity, field trips, 
evaluation competencies, 

student-centered 
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Risk of indoctrination when teaching sustainable nutrition 
Six of the seven participants perceived a clear risk of indoctrination when teaching sustainable 
nutrition. However, the participants assessed this risk differently, either in relation to 
themselves as teachers, to teachers in general, or to learning materials. 

Most participants maintained that teachers are responsible for avoiding indoctrination, and 
they saw the risk of indoctrination as directly related to the teacher. They expressed that the 
teachers themselves are primarily responsible for indoctrinating their students (or not), and 
consequently, they themselves can also contribute to avoiding it. As Mr. Wood explained: 

“It depends a lot on how you deal with [sustainable nutrition] as a teacher. I think that 
indoctrination can be prevented by […] promoting the students' ability to evaluate [certain 
contexts and situations]. [...] That means that indoctrination can indeed take place through 
teachers, but I think that they are often aware of that risk and should pay attention to their 
pedagogical principles.” (Mr. Wood, 37) 

Three participants related a higher indoctrination risk to teachers who themselves behave in 
environmentally friendly ways or explicitly eat sustainably, and subsequently teach 
sustainable nutrition in the classroom: “Vegan teachers [...] make students feel really bad” 
(Mr. Evans, 61). They indicated their belief that vegan teachers implicitly or explicitly create a 
feeling of guilt in students about not behaving or eating sustainably, consequently having a 
negative impact on their health and the environment. The idea of evoking a sense of guilt in 
students has its own problems, such as the fact that most students are not in control of their 
food choices: 

“[Many] students do not have the possibility to go shopping for themselves. [...] That is of 
course a great risk that you can make the students look very bad through [...] your teaching 
and your statements, and you can also give them a very bad conscience.” (Mr. Evans, 61) 

Mrs. Williams stated that teachers who are especially environmentally conscious are 
personally responsible for not indoctrinating their students. At the same time, she mentioned 
possibilities for avoiding the potential risk of indoctrination: 

“I think it is difficult when [...] a teacher tries to live environmentally conscious and to eat as 
regionally and seasonally as possible or without meat. […] [As a vegan or vegetarian teacher] 
I think it is sometimes difficult […] to hold back [in the classroom] when it comes to animal 
husbandry or something like that. But I think that if you consciously decide to shed light on 
different perspectives and always integrate [into your teaching].” (Mrs. Williams, 35) 

Mr. Smith was the only teacher who clearly stated that teaching materials themselves might 
impose a risk of indoctrination. However, at the same time, he held teachers accountable for 
not indoctrinating and advocated that they should be responsible for selecting, using, and 
adapting the learning materials. 
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“Over the years, […] [biology teachers] have been supplied with materials [...] free of charge. 
For example, from the dairy industry or from agricultural interest groups. [...] There is already 
filtered information. [The materials] do not show the whole range of a sustainable food 
economy and there are opportunities for indoctrination. […] But you don't have to be subject 
to that. […] It is a question of the individual teacher to deal with it […] consciously and to say, 
‘No I do not use the materials that way, I prepare them differently or I use my own materials.’” 
(Mr. Smith, 37) 

Mrs. Robinson stated that she thinks there is risk of indoctrination in connection to teachers 
functioning as role models, especially for young students: “I think [whether you indoctrinate 
or not] always depends on the teacher, because you [...] [automatically] serve as a role model 
for the younger students, especially in the fifth grade.” (Mrs. Robinson, 37)  

Mrs. Williams and Mr. Evans both said they perceived the risk of indoctrination as something 
that is common in teaching contexts, especially when teaching younger students. As Mrs. 
Williams explained, “I think that somehow a teacher probably always influences students. [...] 
Of course, it may be that I influence a student with my opinion, but that is not intentional […] 
and as long as you hold back, I think it is okay.“ (Mrs. Williams, 39) 

Mrs. Robinson saw a problem with teaching sustainable nutrition because it could lead to 
conflicts with parents, since it addresses aspects of the students’ and their parents’ private-
sphere behaviors in terms of food selection and nutrition. She considered teaching sustainable 
nutrition as something similar to teaching sensitive topics, such as sex education: 

“As a teacher I would be careful to present [sustainable nutrition] as objectively and neutrally 
as possible, [...] just as in sex education […] or contraceptives, which is also similar, as this really 
affects the private-sphere [of the students]. [Teachers] should [...] respect the natural right of 
education of the parents and [be careful] that the parents do not feel attacked somehow.” 
(Mrs. Robinson, 37) 

Revealing teachers’ own dietary style to students 
In Phase 3 of the interviews, participants were asked whether teachers should reveal their 
own dietary style to their students. In general, most of them were in favor of announcing their 
own dietary style in the classroom when teaching sustainable nutrition. Three of the teachers 
said they would only reveal this information if students asked. As Mr. Evans explained: 
“If [the students] ask me, sure. If they don't ask me, I wouldn't say anything [about my own 
dietary style]. I would also explain why I [I am vegetarian]; you are also a [role model for the 
students]. [...] [As a teacher you] should build up a personal relationship [with your students]. 
Accordingly, [revealing their own dietary style to students] […] is completely legitimate in my 
eyes. It's just like when you ask about political positions, you can also disclose them and explain 
them, and the student can still have a different opinion.” (Mr. Evans, 67) 

Mr. Evans also stated that revealing one’s dietary style is part of an open and personal 
relationship with the students. Mr. Wood went one step further and declared that revealing 
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one’s own dietary style is part of teachers’ authenticity, which fosters the students’ own 
decision-making competence: 

“I personally would have no problem in sharing [my own dietary style to students], […] because 
for me it is also part of [teachers’] authenticity. But I can understand every teacher who doesn't 
[reveal the own dietary style to students]. But then [the teachers] do not have to complain if 
it's harder for the students to go their own way [in terms of a self-determined diet].” (Mr. 
Wood, 47) 

In contrast, Mrs. Taylor, the only vegan teacher in this sample, perceived a high risk of 
indoctrination due to her own dietary style: “I am vegan and very convinced of my way of life. 
I really have to make sure that I remain objective and don't dictate my opinion to the students” 
(Mrs. Taylor, 53). 

Mrs. Wilson shared an ambivalent attitude about disclosing her own dietary style to her 
students. She perceived a risk of indoctrination specifically due to teachers’ function as role 
models: students might adopt the dietary style of their role model teachers without reflection, 
which Mrs. Wilson considered as indoctrination. Furthermore, she perceived that the dietary 
style of teachers can lead to social pressure within the learning group, if the teachers’ dietary 
style is perceived as the correct and desirable behavior by the students. As she explained: 

“I think [revealing my own dietary style to students] is a double-edged sword. Of course, as a 
teacher you are a role model in a certain way and if I [...] tell the students that I consciously 
eat less meat for [different] reasons, and the other students all have their sausage as their 
lunch and then they say at the end ‘Oh, but Mrs. [Robinson] said that you are not really allowed 
to do that,’ then we are already back in the area of indoctrination, where I of course have a 
little more power of speech […] than the individual student. [...] That would probably depend 
on the class in which you [revealing your own dietary style]. […] For example, if you stimulate 
a discussion about how […] [to] implement sustainable nutrition in our everyday lives, and […] 
the teacher is one of many. But not that I would stand there as […] a single example, which 
would then have a normative character.” (Mrs. Wilson, 45) 

Methodological implementation of sustainable nutrition and avoiding indoctrination 
Primarily, the teachers said they would teach sustainable nutrition as part of teaching 
nutritional physiology at lower grades of high school. None of the participants said they 
embedded sustainable nutrition in teaching units about sustainability. Moreover, four 
participants referred to teaching sustainable nutrition in an interdisciplinary context, such as 
in connection to geography lessons. In addition, Mrs. Wilson, Mrs. Robinson, and Mr. Smith 
all said they aim to provide students with practical skills, in terms of preparing their own 
sustainable meals in special subjects or project work. 

Some of the participants mentioned specific teaching topics of sustainable nutrition, such as 
agriculture, meat alternatives, or health and environmental consequences of food 
consumption. Most of them suggest that teachers focus on basic terms and concepts of 
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sustainable nutrition, such as the concept and definition of sustainability, the dimensions of 
sustainable nutrition, the multidimensional consequences of peoples’ dietary styles, as well 
as the comparison of healthy and sustainable diets. Two teachers explicitly mentioned 
fostering evaluation competencies as an explicit learning goal when addressing sustainable 
nutrition in the classroom. 

When talking about methods for teaching sustainable nutrition and simultaneously avoiding 
indoctrination, the participants mostly mentioned “methods with high student involvement” 
(Mr. Wood, 43). Generally, participants cited a great variety of methods, but primarily focused 
on cooperative and student-centered activities, such as group work and various types of 
discussions. As Mrs. Wilson explained, “[It is important] that one chooses rather cooperative 
forms of learning [sustainable nutrition]. Then, of course, one will again escape one's own 
indoctrination tendency a little bit.” (Mrs. Wilson, 39) 

Five of the seven participants talked about implementing multi-perspectivity in the classroom 
when teaching sustainable nutrition. Mrs. Williams explained that these perspectives are 
important so that students can make their own informed decisions:  

“It must […] become clear to the students that you can't just look at [sustainable nutrition] 
one-dimensionally [in the sense that we all have to eat sustainably]. Thus, looking at 
[sustainable nutrition] from different perspectives is important, because it is not always black 
and white. We [as teachers] are required to illuminate different perspectives [for our students]. 
[...] In the sense of good teaching, [...] you [should] create diversity and then students should 
form their own opinion based on what we have worked out.” (Mrs. Williams, 27) 

With regard to multi-perspectivity, the same teacher talked about the necessity of interaction 
and making different information sources available to students: 

“I think it is very important that you [...] [teach sustainable nutrition] with a high variety of 
methods, so that you don't just give texts, but also look at videos and so on. That you also see 
that it is all very diverse, that you look at the different perspectives. I would avoid doing 
exclusively frontal teaching, individual work or partner work. I think it is very important to [...] 
interact with each other.” (Mrs. Williams, 23) 

To avoid indoctrination through the usage of selected methods, Mr. Evans advised that 
students could present their informed ideas through a debate-style learning exercise: 

“One could […] have a debate at the end of a lesson [on sustainable nutrition]. [One of the 
following topics could be the basis for such a debate:] Should a veggie day be introduced in 
Germany? [...] If you have such a debate, pro and contra arguments are elaborated and […] if 
the teacher chooses balanced teaching material, [the pro and contra arguments] [...] have to 
be [roughly equally distributed]. [...] [When pro and contra arguments are roughly equally 
distributed], [...] it is given that there is no indoctrination. Because [...] [the students and the 
teacher] capture [the topic of the debate] completely.” (Mr. Evans, 65) 
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When participants were asked about lesson designs for avoiding indoctrination, they focused 
on fostering students’ decision-making competencies, which would enable supportive 
learning environments and teacher actions, such as holding back their own opinions and being 
able to respect other opinions. According to participants, students should develop the content 
on their own, and the teacher should perform more as a moderator, restraining their personal 
beliefs. For example, Mr. Evans described that a moderating role of teachers might avoid 
indoctrination: 

“I would first take a back seat as a teacher that the students work it out for themselves with 
materials that are balanced and not one-sided. [...] In the end, everyone is free to eat what he 
or she would like to eat. [The teacher should explicitly] point this out. There may be students 
who are already vegetarian. Teachers should also make sure that it is a well-mannered 
learning environment.” (Mr. Evans, 63) 

Additionally, the participants indicated that there are several factors that influence lesson 
planning for teaching sustainable nutrition. Primarily, they considered the students 
themselves as one important factor for lesson design. One participant noted that social and 
financial backgrounds of students are relevant factors that should be considered when 
teaching sustainable nutrition. Students’ backgrounds might make it difficult or impossible for 
them to buy regional and organic products, due to financial constraints. This could especially 
lead to conflicts if teachers, as role models, advocate eating sustainably; when students carry 
this message home, parents must justify their reasons for this ideal diet simply not being 
possible. Moreover, as the above participants experessed several times, lesson design 
depends on the students’ age and ability to decide on their own meals. 

Going beyond student-related and socio-financial factors, participants associated teaching 
sustainable nutrition with time and organizational hurdles, as the topic of sustainable nutrition 
is not explicitly addressed in the school curricula. Thus, they perceive it as extra work and 
effort. Mr. Smith discussed this as a barrier to teaching this topic: 

“[My] experience is that [teaching sustainable nutrition] is very time-consuming. […] There are 
a lot of organizational reasons that counteract […] [teaching sustainable nutrition]. But it is of 
course the case that you can also give students a lot to take with them on their way [to a more 
sustainable way of living].” (Mr. Smith, 25) 

 

Discussion 

In line with the officially declared suitability of sustainable nutrition as learning field for ESD 
(DUK, 2012), teaching this topic was perceived by the biology teachers who participated in this 
study as an important and relevant topic on the way to a sustainable transformation of our 
society. Moreover, the participants perceived sustainable nutrition as a topic that every 
student can actively be involved in and contribute to. The statement that every individual can 
make a positive contribution to sustainable nutrition can be supported by prior findings that 
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showed young people perceive a relatively high consumer effectiveness related to sustainable 
nutrition (Dornhoff-Grewe, 2021; Sharma & Jha, 2017; Vermeir & Verbeke, 2006). In the 
following section, the research questions are addressed in the context of participants’ overall 
responses and discussions. The first section presents a discussion of the first research 
question, whether biology teachers perceive a risk of indoctrination when teaching 
sustainable nutrition. The second section presents the second research question, whether and 
how biology teachers share their personal dietary style with their students, and if they 
perceive a risk of indoctrination in this practice. Finally, the third section addresses the third 
research question, concerning what approaches biology teachers would prefer to take to 
teach sustainable nutrition and avoid indoctrination. 
 

Research question 1: Perceived risk of indoctrination when teaching sustainable nutrition  
To answer the first research question, the results indicate that the in-service biology teachers 
who participated in interviews perceived a risk of indoctrination when teaching sustainable 
nutrition, primarily through their own actions in the classroom. Furthermore, vegan teachers 
were generally thought to be at risk of being more indoctrinating than omnivorous teachers. 
This finding is consistent with results from a pilot study with student biology teachers in 
Germany (Linkemeyer, 2020), as well as with studies showing that high school students 
attributed a higher indoctrination risk to vegan teachers, but at the same time perceived them 
as being more authentic (Jaeger, 2020; Loose, 2019). 

Based on our findings, it can be derived that, in general, the perceived risk of indoctrination 
was pointed out as a “double-edged sword“ (Mrs. Robinson, 45). The two edges of the sword 
illustrate two extremes that emerged from our results. One edge of the sword aligns with 
some participants, who were very open-minded and clearly stated that a certain degree of 
influencing students is a common part of teaching sustainable nutrition—however, this is 
done neither intentionally nor with any negative effects. A previous study even assumed that 
an important part of ESD is that teachers communicate sustainability-friendly values to their 
students (Qablan et al., 2009). Although people ultimately achieve sustainable development 
through concrete actions, ESD should not prescribe these actions—such as maintaining a 
vegan diet—to students, as this would be considered indoctrination (Wehling, 1977). 
However, teaching sustainable nutrition in the classroom should show the students that 
sustainable actions are necessary and possible (Bellina et al., 2018). 

The other edge of the sword represents the four teachers who seemed to be very cautious 
when teaching sustainable nutrition, in order to avoid indoctrinating their students—just as 
with sensitive topics such as sex or religious education. Moreover, some teachers were also 
cautious in their teaching because they felt they did not have sufficient pedagogical 
knowledge to teach ESD topics such as sustainable nutrition. In addition, three teachers 
seemed to feel very insecure about methodological and didactical approaches to addressing 
this topic in the classroom. The fact that the participants were relatively cautious could also 
stem from the fact that they viewed themselves as role models as teachers, especially for 
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young students. This is consistent with previous studies that have shown that teachers can be 
seen as role models by their students—especially regarding sustainable behavior (Kennedy, 
2016). In particular, the teachers in our study perceived an even higher risk of indoctrination 
when teaching younger students. The question, however, is whether it is solely positive if 
teachers are cautious when teaching sustainable nutrition. Being extremely cautious could 
result in insufficient or even no teaching of sustainable nutrition, as this topic is not part of 
the curricula. Thus, despite the potential of sustainable nutrition as an ESD topic, certain 
teachers may avoid teaching it simply to avoid worrying about indoctrination and about how 
to address their own beliefs in the classroom. 

Research question 2: Revealing one’s own dietary style to students  
To answer the second research question, two participants related a higher risk of 
indoctrination to teachers with sustainable diets, such as vegetarian or vegan diets. Teachers 
can make students feel guilty about not behaving or eating sustainably to minimize their 
negative impact on their health and the environment. Mrs. Taylor, who was the only vegan 
teacher in our sample, perceived a risk of indoctrination due to her own dietary choices. 
According to her statements, she was very convinced about the health and environmental 
benefits of a vegan diet, and thus expressed strong beliefs about it—which she perceived as 
difficult to hide from students when teaching about sustainable nutrition in classroom. 
According to Håkansson (2015), teachers with especially strong beliefs about controversial 
topics—such as sustainable nutrition—should aim to remain almost neutral in their teaching 
of the topic. 

Previous studies with high-school students have shown that they perceive vegan teachers as 
more authentic than omnivorous teachers when teaching about sustainable nutrition (Jaeger, 
2020; Loose, 2019). The students noted particular benefits from vegan teachers, such as 
teaching practical skills and relaying real-life experiences (Jaeger, 2020; Loose, 2019). We 
conclude that in many cases, teachers seem to be more critical than students about the risk 
of indoctrination in the area of sustainable nutrition. 

Two participants, Mr. Evans and Mr. Wood, were especially open-minded about bringing their 
personal dietary styles into the classroom. They mentioned the benefits of teaching 
sustainable nutrition to support students in investigating their own paths toward more 
sustainability. Additionally, they saw advantages in revealing their own dietary styles for 
building an appropriate student-teacher relationship, as well as for their own authenticity. 
Thus, these two teachers believed it is necessary to reveal their personal dietary styles to 
students. This perspective aligns with a prior study that showed home economics teachers 
often see the transfer of personal norms as an important part of their role as teachers (Höijer 
et al., 2011). 

Thus, two different perspectives have emerged to answer the second research question about 
revealing one’s own dietary style to students. One perspective includes the perceptions of 
teachers who argued for withholding their own dietary styles or only revealing them at 
students’ request, as they believed that teachers should generally hold back their own 
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attitudes and beliefs. These participants and previous studies have both indicated that 
teachers, regarding their dietary styles, may be perceived as role models by their students 
(Kennedy, 2016). The other perspective reflects those teachers who did not perceive a high 
risk of indoctrination when teaching sustainable nutrition. They were more open-minded 
toward reporting about their private-sphere lives and thus their personal dietary styles. For 
these participants, talking about their personal dietary styles was legitimate, authentic, and 
necessary in their function as role models. Being a role model in terms of sustainable eating 
behavior may entail some positive aspects, such as motivating and accompanying students 
who are interested in transforming their own dietary styles toward more sustainable nutrition. 
Nevertheless, the teachers who expressed a more open-minded perspective would explain 
their students the reasons that lead them to behave in one way or another. In doing so, the 
participants want to ensure that they do not solely convey their own values to their students, 
which could then be regarded as indoctrination (Schubert & Klein, 2020; Wehling, 1977). 

Teachers’ decisions to reveal their own dietary styles to their students—consequently being 
perceived as either authentic or indoctrinating—reveals a dilemma biology teachers are likely 
to face when teaching sustainable nutrition. Whether in-service biology teachers who follow 
a sustainable dietary style—such as a vegan diet—are in fact more indoctrinating than 
teachers with an omnivorous lifestyle should be investigated in future studies. 

Research question 3: Approaches for teaching sustainable nutrition and avoiding 
indoctrination 
To answer the third research question, teachers described mostly student-centered methods 
and the need for including multiple perspectives in the classroom. The participants advocated 
for a variety of student-centered methods, such as student-led discussions (e.g., “fishbowl 
discussion,” in which students in an inner circle discuss a topic from various viewpoints, with 
an outer circle of students who observe the discussion. In any case, the approaches should 
have a high level of student activity. Students should discover and evaluate the content of 
sustainable nutrition almost entirely on their own to minimize the teacher’s risk of 
indoctrinating their students. Methods such as the “fishbowl discussion” were considered by 
teachers to be suitable for teaching sustainable nutrition. These strategies aim to allow 
students to take their own position on a particular diet and compare it to other diets. In 
addition, participants expressed that the teacher should hold back here and allow students to 
lead the discussion, which may be beneficial for minimizing the risk of indoctrination (Weitzel, 
2018), as many participants stated that teachers should be restrained in their own teaching 
actions when addressing sustainable nutrition, to avoid imposing their own beliefs on their 
students. 

According to teachers in this study, biology teachers should support students to think critically 
and to make their own decisions in terms of sustainable nutrition. This is in line with the 
requirements of the educational mission of ESD in schools (KMK, 2004, 2020). Multi-
perspective biology teaching provides students with complementary perspectives on 
sustainable nutrition (Kemnitzer et al., 2018). It broadens students’ perspectives, promotes a 
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holistic grasp of sustainable nutrition, and is conducive for critical thinking skills (Kemnitzer et 
al., 2018). Through multi-perspective approaches, the complexity and multi-faceted nature of 
sustainable nutrition—as well as the effects of one's own dietary choices—become more 
transparent (Kemnitzer et al., 2018). Thus, the complexity of sustainable nutrition cannot 
solely be addressed in lecture-based teaching or by conveying isolated content knowledge 
(Spörhase-Eichmann & Ruppert, 2004). Moreover, multi-perspectivity is useful for younger 
students, as early as fifth grade (Kemnitzer et al., 2018), or for students for whom teachers 
saw a higher risk of indoctrination. 

Furthermore, these findings indicate that biology teachers should provide multi-perspectivity 
when teaching sustainable nutrition to avoid indoctrinating. The results are consistent with 
the perceptions of high school students, who have been shown to desire an objective, 
multidimensional, and fact-based education for sustainable nutrition, in which they can form 
their beliefs independently of the teacher’s beliefs (Jaeger, 2020; Loose, 2019). This 
corresponds to the controversy requirement of the Beutelsbach Consensus (Däuble, 2016) 
and is an essential prerequisite for the development of evaluation competencies aligned with 
the educational mission of biology taught in schools (KMK, 2004, 2020). 

Limitations of the study 
Due to the small sample size of the present study, it is not possible to make generalized 
statements about in-service biology teachers’ perceptions of a risk of indoctrination when 
teaching sustainable nutrition in classrooms (Niebert & Gropengießer, 2014). In addition to 
the small sample size, a major limitation of the study is self-selection bias. As teachers were 
free to participate in the study, this may have biased the sample such that only teachers 
already interested in sustainable nutrition agreed to participate. Moreover, it is possible that 
the use of a digital interview influenced the results. Mrs. Williams initially had difficulties with 
the definition of the term “indoctrination”, which was relativized by providing the definition. 
Two participants initially had difficulties with the term “indoctrination”, which was relativized 
by providing the definition. This means, however, that her statements must be viewed 
critically. Despite the limitations, the study allows innovative insights and derives some 
educational implications for teaching sustainable nutrition. 
 

Implications for research and practice 

This study showed that our participants perceive a risk of indoctrination when teaching 
sustainable nutrition (research question 1) and that there are partly conflicting perceptions 
among our participants as to whether one should (or should not) be transparent about their 
own dietary style to students (research question 2). Additionally, the results show that 
teaching sustainable nutrition in biology lessons should primarily offer multi-perspective and 
student-centered approaches (research question 3).  
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As a main implication for practice, it can be derived that in-service biology teachers should 
learn how to deal with their own beliefs, attitudes, and behaviors when teaching topics such 
as sustainable nutrition against the backdrop of a potential risk of indoctrination. This can be 
addressed in in-service or already in university teacher training. Teacher training should 
provide in-service and student biology teachers with non-indoctrinating teaching approaches 
for implementing sustainable nutrition in biology classes. This may increase teachers’ self-
efficacy toward teaching sustainable nutrition which can in turn promote their intention to 
teach sustainable nutrition (Weber et al., 2021).  

Although the present study provided first insights into biology teachers’ ideas regarding an 
education for sustainable nutrition, it did not explore their actual classroom practices. Most 
of the participants stated during the interviews that—due to their educa- tional mission—they 
should avoid indoctrination in the classroom. Future studies should examine more closely 
whether these statements correspond to the teachers’ actual class- room practices when 
teaching sustainable nutrition. Such a potential discrepancy between teachers’ beliefs and 
their actual classroom performance may be due to a lack of pedagogical knowledge about 
teaching sustainable nutrition (Qablan et al., 2009). Moreover, this discrepancy may be a 
result of the attitude-behavior gap, or the knowledge-behavior gap, or both (Ajzen, 2001; 
Blake, 1999). In sum, practical experiences on how to avoid indoctrinating pedagogical 
practices should be part of seminars and lectures on teaching sustainable nutrition (Qablan et 
al., 2009). In these, challenges of teaching sustainable nutrition, such as being reflective about 
one’s own opinion and beliefs regarding sustainable nutrition, as well as explicit approaches 
for teaching sustainable nutrition, should be addressed to foster future and in-service biology 
teachers’ self-efficacy to teach sustainable nutrition without risking indoctrination.  

 

Conclusion 

To our knowledge, this is the first study to shed light on the teaching of sustainable nutrition 
in biology classes against the backdrop of a potential risk of indoctrination by focusing on 
personal beliefs, attitudes, and behaviors of biology teachers. This study is highly relevant, as 
choosing appropriate topics for addressing ESD in German biology lessons is mostly up to the 
teacher. Thus, if biology teachers feel competent and willing to teach sustainable nutrition, 
they may choose it as a topic for addressing ESD in biology classes. However, as their teaching 
actions may be influenced by their personal sustainability beliefs, attitudes, and behaviors, 
biology teachers need to be self-reflective enough to decide whether they are indoctrinating 
their students (or not) through their teaching actions and statements.  

The findings of our study show that the participants perceived to be at risk of in- doctrination 
when teaching sustainable nutrition, primarily due to teacher actions in the classroom. The 
results indicate that the participants held many different perceptions about the ways in which 
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teaching sustainable nutrition is at risk of indoctrination. Participants’ ways of thinking were 
distributed between two extremes. One extreme indicates that teachers must be very 
restrained and careful when teaching sustainable nutrition, to avoid indoctrinating. The other 
extreme reflects teachers who are very open about revealing their own dietary style in the 
classroom for the benefit of students and see almost no risk of indoctrination.  

Based on our findings, it can be summarized that the interviewed German biology teachers 
assigned high importance to multi-perspectivity when teaching sustainable nutri- tion: They 
mostly believed that it is not indoctrinating to reveal their own dietary style, as long as the 
teaching approaches involve multiple perspectives. This is consistent with the requirements 
of the competence-oriented educational mandate in terms of ESD (KMK, 2004; Lower Saxony 
Ministry of Education and Cultural Affairs, 2021) and with the “controversy requirement” of 
the Beutelsbach Consensus (Wehling, 1977).  

The findings of this study provide insights for researchers and teacher educators into biology 
teachers’ perceptions about teaching sustainable nutrition in classrooms and the potential risk 
of indoctrination. Thus, the results may provide valuable insights for further research as well 
as for designing seminars and lectures in biology teacher training, as further described in the 
chapter “Implications for research and practice”.
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4. GENERAL DISCUSSION  
 
 
 
Through empirical studies, this dissertation has aimed to explore connections between 
student biology teachers and sustainable nutrition. The specific focus has been on student 
biology teachers’ personal intention to eat sustainably, their intention to teach sustainable 
nutrition in biology lessons, and—in light of this—the tensions between teaching sustainable 
nutrition and the risk of indoctrination in the biology classrooms. As outlined in Chapter 2, to 
address the first two Research Foci (Figure 2.1), quantitative approaches were used. The first 
and second study examined student biology teachers’ intentions to eat sustainably and their 
potential determinants, including the human-nature relationship (Research Focus I). The third 
study focused on student biology teachers’ intentions to teach sustainable nutrition and their 
underlying determinants (Research Focus II). Research Focus III (Study 4) evolved from 
Research Foci I (Studies 1 and 2) and II (Study 3). Using a qualitative approach, in-service 
biology teachers’ perceptions of potential indoctrination risk when teaching sustainable 
nutrition were explored. First, in this general discussion, the key findings of the studies are 
highlighted and discussed as the central findings of this dissertation. Second, the limitations 
of using the TPB as a framework in quantitative studies are discussed and suggestions for 
further research are given. Finally, the results of the interview study are discussed, along with 
implications for enhancing biology teacher training.  
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Figure 4.1 

Overview of the temporal order of studies and the central findings discussed  

 

Note. For clarity, from the quantitative studies, only the impacts on the respective intentions are presented from 
the quantitative studies. The relationships between the single determinants and further results of the qualitative 
study can be seen in Chapters 3.1 to 3.4. 

 

4.1 Summary of the Key Findings from the Quantitative Studies 

This chapter aims to present the key findings of the three quantitative studies of this 
dissertation. In general, this empirical portion and thus the findings, fundamentally and 
successively build on each other. Presenting primarily the key findings (Figure 4.1) should not 
imply that the other findings are less important. However, due to limitations of space, further 
discussions and implications can be obtained from the respective publications in Chapter 3.  

4.1.1 Student Biology Teachers’ Intention to Eat Sustainably 
Concerning the results of the first two studies (Chapters 3.1 and 3.2), the adaptation of the 
larger TPB framework allowed for the comparison of environmental-psychological as well as 
traditional TPB variables to analyze student biology teachers’ intention to eat sustainably. As 
described in the first two chapters of the empirical section (Chapters 3.1 and 3.2), the core 
determinants of TPB, as well as the added environmental-psychological variables, were shown 
to have a significant impact on student biology teachers’ intention to eat sustainably. In both 
studies, the strongest predictors for sustainable nutrition stemmed from TPB. 
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In more detail, perceived behavioral control (Study 1) and attitudes toward sustainable 
nutrition (Study 2) were identified as key determinants. These results align with theoretical 
assumptions. Both attitudes and perceived behavioral control have emerged among the most 
important predictors in the field of (sustainable) nutrition (Betzler et al., 2021; Conner et al., 
2002; Stranieri et al., 2016; Verbeke & Vackier, 2005; Vermeir & Verbeke, 2008). The 
differences between the major predictors in Study 1 and 2 may be due to the slightly different 
samples. For the respondents of Study 1, the perceived degree of control was more important 
when intending to eat sustainably than student teachers’ attitudes toward sustainable 
nutrition, such as the evaluation of sustainable nutrition as positive or negative. In contrast to 
the sample in Study 2, which included student biology teachers for at least secondary schools, 
Study 1 additionally surveyed student biology teachers for elementary schools. Thus, the 
differences in the strongest predictor may be explained primarily by sample size or 
composition, rather than by differences in the respondents’ university biology teacher 
training. 

Beyond the usage of the core determinants of TPB, Studies 1 and 2 are innovative because of 
their addition of environmental-psychological variables to the analysis. Consistent with 
previous studies that have shown a positive correlation between nature relatedness and 
environmental concern with pro-environmental behaviors (Capaldi et al., 2014; Mayer & 
Frantz, 2004; Otto & Pensini, 2017; Rosa et al., 2018; Whitburn et al., 2020), Studies 1 and 2 
indicated that (altruistic) environmental concern and nature relatedness served as important 
antecedents to understanding sustainable nutrition behaviors. The results are comparable to 
one another, since eating sustainably can be seen as pro-environmental behavior in the 
private sphere due to its positive impact on the environment (Dornhoff-Grewe, 2021; Stern, 
2000). 

In terms of environmental concern, Study 1 comprised a more general operationalization of 
this variable (Ellis & Thompson, 1997), whereas in Study 2, the three-dimensional concept of 
environmental concern outlined by Schultz (2001) was used. While both studies demonstrated 
at least some degree of impact of environmental concern on the intention to eat sustainably, 
Study 2 shed more detailed light on the concrete dimensions that may underlie the 
relationship between environmental concern and the intention to eat sustainably. These 
results showed that the surveyed student biology teachers were generally concerned about 
environmental problems, mostly due to the consequences for the biosphere, other people, or 
themselves. A study that compared the environmental concerns of Ecuadorian and German 
high school students found similar results (Dornhoff et al., 2019). 

However, among student biology teachers in Study 2, only the altruistic dimension of 
environmental concernwas found to have a positive effect on attitudes toward sustainable 
nutrition and the intention to eat sustainably. This finding contradicts other studies, 
whichidentified biospheric concerns as important for pro-environmental behavior (Dornhoff 
et al., 2019; Schultz, 2001). The results of Study 2 showed that the surveyed student biology 
teachers who were concerned about the environment due to the benefit of others, 
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altruistically, were more likely to intend to eat sustainably. Student biology teachers seem to 
be more aware of the connection between social impacts and sustainable nutrition than high 
school students (see Appendix A3 for a more detailed comparison of these samples). Thus, the 
specific motives underlying the implementation of a sustainable diet are primarily the positive 
effects of sustainable dietary behavior on other people or society. This result may be related 
to student biology teachers’ underlying altruistic values, which may have also affected their 
career choice, as the teaching profession requires social interactions and responsibility for 
other people. However, this statement should be investigated more detail in future research. 

4.1.2 Student Biology Teachers’ Intention to Teach Sustainable Nutrition 
The results of Study 1 and 2 laid the foundation for conducting Study 3. The adaptation of the 
TPB model for examining the intention to teach sustainable nutrition has revealed insights 
about teaching-related variables, in comparison to subject-specific variables that are related 
to the student biology teachers themselves. 

The most innovative result of Study 3 is the (albeit weak) connection between the intention 
to eat sustainably and the intention to teach sustainable nutrition. This connection was 
discovered for the first time in this study, and it should be further investigated as a suitable 
intervention target to increase the teaching intention for sustainable nutrition. Considering 
the regression coefficients in Study 3, it became evident that many other variables, such as 
attitudes toward teaching and self-efficacy showed a clearly stronger impact on the intention 
to teach sustainable nutrition than the intention to eat sustainably (Chapter 3.3). However, 
this relatively weak relationship is worth highlighting, as it is innovative and offers high 
potential for discussion—including the consideration of the connection to the theme of 
indoctrination, which was addressed in Study 4 (see Chapter 3.4). In a broader sense, this 
observed relationship could serve as framework to examine further relationships between 
personal beliefs and classroom teaching, including going beyond ESD topics. Other private-
sphere- or personality-related variables could be studied in relation to teaching-related 
intentions—for example, whether teachers who advocate for same-sex marriage are more 
likely to address different types of partnerships in biology lessons. Thus, these types of 
relationships should be more explicitly investigated in future research. Moreover, the 
research from Study 3 could be further adapted to the explicit context of vegan or vegetarian 
diets to provide insights into potential relationships between the intention or actual behavior 
to eat a vegan diet and with a higher intention to teach about a vegan diet in the classroom. 

In addition, the results of Study 3 identified attitudes toward teaching sustainable nutrition as 
the strongest predictor of the intention to teach this topic. This is consistent with prior studies, 
such as Zint’s (2002) research on teachers’ intention to incorporate environmental risk 
education. Additionally, self-efficacy toward teaching and prior experiences with (E)SD were 
shown to impact the intention to teach sustainable nutrition. However, future research should 
more explicitly investigate potential barriers to the intention to teach. For example, in-service 
biology teachers interviewed in Study 4 mentioned that because sustainable nutrition is not 
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anchored in curricula—and therefore it is not explicitly curriculum-relevant—this is likely to 
be a barrier for intending to teach sustainable nutrition. 

In contrast, knowledge about sustainable nutrition did not appear to be a significant predictor 
of the intention to teach sustainable nutrition, but of self-efficacy. Building on previous 
research (Betzler et al., 2021), these findings further stress that providing information on 
sustainable nutrition often has a low impact on daily eating habits, despite peoples’ existing 
awareness of its benefits, such as that the immense consumption of meat is not healthy for 
people or planet (The EAT-Lancet Commission, 2019). Thus, even if student biology teachers 
are aware of the benefits of eating sustainably, they may still engage in unsustainable 
practices such as eating high amounts of animal proteins. This inconsistency may be due to 
the fact that contradictions between beliefs and practices in peoples’ every day lives is quite 
normal (Betzler et al., 2021). In future research, the knowledge test that was developed in 
Study 3 should be expanded to fully capture different facets of knowledge, such as system, 
action-related, and effectiveness knowledge about sustainable nutrition (Dornhoff-Grewe, 
2021; Frick, 2003). In the present study, a more general knowledge construct about 
sustainable nutrition has been queried, which contained specific questions (see Appendix B3). 
Thus, respondents may have had knowledge about sustainable nutrition, even if they lacked 
the specific knowledge that was queried. Whether an impact on the intention to teach 
sustainable nutrition can be shown by using a different knowledge construct is uncertain and 
would need to be tested in future research. The results concerning knowledge of sustainable 
nutrition indicate that seminars and lectures on this topic in biology teacher training should 
not solely rely on giving information, but also support positive attitudes and self-efficacy 
toward teaching sustainable nutrition in order to strengthen the intention to teach. Moreover, 
the provision of seminars and lectures itself can have an effect on student teachers’ intention 
to teach sustainable nutrition as they gain experiences on the topic, which was highlighted in 
Study 3 as predictive. 

Thus, on the one hand, this dissertation has shown that knowledge alone is not sufficient or 
profitable for fostering the intention to teach sustainable nutrition—variables that relate to 
the teachers as an individual also play a role in teachers’ intention to teach a subject. 
Moreover, emotional connections have been explored in some studies, which showed that 
feeling guilty as a result of giving information can promote pro-environmental behaviors and 
even specifically sustainable food consumption behaviors (Bamberg & Möser, 2007; Betzler 
et al., 2021; Lindenmeier et al., 2017); or that enjoyment and anger toward teaching predict 
the motivation to teach subject-specific ESD topics (Büssing et al., 2018b). Relating to 
sustainable eating behavior, appealing to student teachers’ emotions about sustainability 
might heighten their intention to eat sustainably, which in turn may foster the intention to 
teach sustainable nutrition. Thus, student biology teachers and students themselves should 
be made aware of the personal and global consequences of their own dietary styles. However, 
this should not be proceeded solely by giving information, but rather by teaching approaches 
that focus on attitudes toward sustainable nutrition and perceived behavioral control (Studies 
1 and 2). 
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In sum, the third study provides initial insights that are meaningful for an effective 
implementation of sustainable nutrition as an ESD topic in biology teacher training for in-
service and student biology teachers. 

 

4.2 Limitations of TPB and Implications for Future Research 

The key findings of all three quantitative studies confirm the suitability of using an extended 
TPB model in the context of (teaching) sustainable nutrition. Considering the additional 
variables aided in gathering data to identify barriers to eating sustainably and teaching 
sustainable nutrition. The usage of the extended TPB models provided an understanding of 
underlying factors that may lead to these intentions. In addition, the extension of TPB allowed 
the relationships between the first three studies to be examined. 

However, the usage of the TPB model is accompanied by methodological and superordinate 
limitations that are relevant when interpreting the results. For example, self-reporting 
methodologies may introduce unconsidered variables into the analysis. The results of these 
studies could have been influenced by social desirability, as they were acquired using 
questionnaires and self-reporting measures (Bortz & Döring, 2006). Additionally, the results 
of Study 3 would likely to be different with different sample characteristics—for example, if 
experienced in-service teachers were asked instead of student biology teachers. Thus, future 
studies should identify how results may vary among different populations. 

This dissertation solely focused on the student teachers’ behavioral intentions to eat 
sustainably and to teach sustainable nutrition and did not explore the actual performance of 
specific behaviors. A positive behavioral intention may cause behavior, but it does not 
necessarily evoke the performance of behavior (Sheeran & Webb, 2016; Sheeran, 2011). In 
this regard, TPB does not account for the gap between intention and behavior (Sheeran & 
Webb, 2016; Sheeran, 2011). The model assumes that humans are rational beings who always 
carry out the behaviors that they intend to do. Due to the intention-behavior gap, it is possible 
that student biology teachers may intend to eat sustainably, but other factors that were not 
included in this dissertation may prevent them from realizing that behavior. Some of these 
potential factors are presented later in this chapter. In order to draw more concrete 
conclusions based on the intention to eat sustainably, future research that uses a Likert scale 
for measuring the intention to eat sustainably should rephrase the questions, so that they 
more clearly relate to an immediate intention, rather than a mere desire to start eating 
sustainably in the next month. To focus more on specific behaviors, respondents in future 
studies could prepare and complete a food diary with regard to sustainability indicators, by 
monitoring their own eating behaviors and recording each item (Povey et al., 2000). A problem 
with this, however, is that self-reporting and social desirability present methodological 
problems (Bortz & Döring, 2006). If people are asked to monitor their own eating behaviors in 
a study that is known to participants to be investigating sustainable diets, they may choose to 
omit evidence of unsustainable eating, which would give an inaccurate account of their diets. 
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However, when individuals are asked to formulate a specific plan—an implementation 
intention—indicating when, where, and how they will carry out an intended action, the 
correspondence between intended and actual behavior often increases dramatically (Ajzen et 
al., 2009; Parks-Stamm et al., 2007). 

A further issue deals with TPB as a rational-choice model that assumes that human behavior 
is reasoned and planned (Ajzen, 1991, 2011). This theory assumes that behavior is the result 
of a linear decision-making process, and it does not consider that the variables often change 
over time (Ajzen, 1991, 2011). This limitation is another critical point for the application of TPB 
for predicting intentions in the school context, where external circumstances are constantly 
changing and inevitably impact teachers’ decisions. Moreover, dietary intentions often 
become routine and do not always require conscious control for their performance. Because 
of these issues, the TPB model is limited in explaining the whole potential of eating and 
teaching behaviors for sustainable nutrition. An individual person does not solely act rationally 
and make rational decisions (Betzler et al., 2021). Eating habits, especially, cannot be 
explained at a rational level. It is a misconception that people weigh their intention to eat 
sustainably and the perceived consequences or benefits of their dietary choices to produce a 
reflected decision to perform or not perform the behavior. In reality, humans are less rational. 
For example, they may tend to eat unsustainably and generate arguments afterwards in an 
attempt to rationally justify their behavior. Rational action is almost inconsequential 
compared to external environmental influences, sensations and subconscious memory 
(Betzler et al., 2021). In rational-choice theories, providing information is considered to be 
important for making rational decisions (Scott, 2000). However, the findings of this 
dissertation show that an increase in information about sustainable nutrition does not 
necessarily increase the intention to teach sustainable nutrition. 

Moreover, in the TPB models, the underlying behavioral, normative, and control beliefs of 
teachers were not considered (Ajzen & Fishbein, 2005; de Leeuw et al., 2015). These beliefs 
play a central role in the construction of this theory, especially those salient behavioral beliefs 
that are most readily accessible in memory and can serve as the fundamental explanatory 
constructs in the theory (Ajzen, 1991). They refer to the individual’s positive and negative 
attitudes about the consequences of conducting behavior and the evaluation of whether or 
not those consequences would serve as a cost or a benefit to the individual (Ajzen, 1991). 
Further research should elicit these salient beliefs in a free-response format by asking student 
biology teachers their opinions about factors such as: the advantages and disadvantages of 
eating sustainably or teaching sustainable nutrition (behavioral beliefs), the individuals or 
groups who approve or disapprove of performing the behavior (normative beliefs), and the 
factors that facilitate or inhibit eating sustainably or teaching sustainable nutrition (control 
beliefs) (Ajzen, 2015). 

Within the framework of this dissertation, the selected variables that were used within the 
TPB models only represent a subset of possible predictors regarding the effect on sustainable 
nutrition-related intentions. It is likely that other relevant factors that were not considered 
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within this dissertation also contribute to explaining the intention of student biology teachers 
to eat sustainably or teach sustainable nutrition. Thus, the TPB is limited in adequatly 
explaining the respective behavioral intentions. The extended TPB models that were created 
were successful in evaluating the intended variables, but these defined variables cannot 
account for the complete variance of the respective intentions of respondents. Thus, for 
sustainable nutrition, habits and routines may correlate with intention or act as a moderator 
of relationships within TPB. In addition, past behaviors should be considered in future research 
(Zint, 2002). Past studies on sustainable consumption behavior have indicated that emotions, 
primarily guilt, serve as a strong predictor for sustainable food consumption (Betzler et al., 
2021; Lindenmeier et al., 2017). This may be worthwhile even for teaching intentions, as prior 
research has identified that emotions such as enjoyment and anger, may be predictive of the 
motivation to teach subject-specific ESD topics (Büssing et al., 2018b). Thus, in addition to 
adding further variables to the model, future research could use framework models other than 
TPB, in order to obtain the most promising factors to explain behavioral intentions and to 
generate data to that obtained using a TPB-based lens. Betzler et al. (2021), for example, 
showed that the joint consideration of factors from different models and theories—which 
were displayed as examples in Chapter 1.3—can improve the prediction of sustainable 
consumption, and that such triangulation is essential to understanding consumption behavior. 
This would also help account for the complexity of food consumption decision-making (Buerke 
et al., 2017). 

To counter the often-expressed critique that the three core determinants of TPB are 
insufficient for predicting behavior, in this dissertation, the TPB models were expanded by 
using additional variables that have been shown to help account for the behaviors of interest 
in this study. These additions have transformed the TPB into a more integrated model for 
explaining the intentions of interest. Therefore, some of the limitations regarding TPB have 
already been considered and addressed. In this dissertation, TPB served as a framework to 
provide fundamental information about possible determining factors for the respective 
intentions. As in previous studies on sustainable nutrition intentions, the model remains 
suitable in the context of this dissertation. The results can be used as a conceptual framework 
for enhancing biology teacher training, with the objective of strengthening the intentions to 
eat sustainably or teach sustainable nutrition. 
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4.3 Is Teaching Sustainable Nutrition at Risk of Indoctrination? Summary and 

Discussion 

The objective of Study 4 was to examine how in-service biology teachers think about teaching 
sustainable nutrition, with the backdrop of the risk of indoctrination. In general, this 
investigation was important because biology teachers are key implementers of ESD who are 
tasked with educating and sensitizing their students on topics of sustainability; to enable them 
to critically reflect on their own lifestyle habits and thus contribute to sustainable 
development (KMK, 2004; Rieckmann, 2018c; UNESCO, 2014). 

The findings indicated a meaningful relationship between teaching sustainable nutrition in 
school biology lessons and a perceived risk of indoctrination, primarily due to teachers’ actions 
to be neutral in terms of sharing their own opinions (Wehling, 1977). In the participant 
interviews, different points of views emerged that can be categorized between two extremes 
(Figure 4.1). One extreme represents hesitant and cautious biology teachers who think 
critically about how to teach sustainable nutrition without being at the risk of indoctrination. 
The other extreme includes biology teachers who are more open-minded about teaching 
sustainable nutrition and see almost no risk of indoctrination, even when revealing their own 
dietary choices to students in the classroom. The latter were also more committed and 
intrinsically motivated to integrate sustainable nutrition into biology lessons. 

A question that arises is whether biology lessons aligned with ESD should or should not 
explicitly encourage students to make their diets more sustainable. Should teachers be slightly 
normative when teaching sustainable nutrition in biology lessons, in order to contribute to 
sustainable nutrition and to make the world somewhat more sustainably? Or, should they be 
cautious and maintain their neutrality, due to their educational mission and according to the 
Beutelsbach Consensus (Wehling, 1977)? The results of Study 4 show that the risk of 
indoctrination is, however, dependent on biology teachers’ actions, such as deciding whether 
to reveal their own dietary choices to students. Especially when teaching younger students, 
the participants of this study perceived a risk of indoctrination. According to Smith and Siegel 
(2019), one might argue that indoctrination is unavoidable when teaching younger students, 
as they are not yet capable of critically analyzing evidence for beliefs or are less trained to 
form their own opinions toward ESD topics. Thus, the classroom implementation of 
sustainable nutrition may already have a certain normative potential that could lead to 
conflicts. Even if the teacher chooses appropriate teaching approaches, teaching sustainable 
nutrition can have feedback effects on parents and peers, which in turn may harbor a certain 
potential for conflict (Smith & Siegel, 2019). 

In the current school system, however, the Beutelsbach Consensus prohibits teachers from 
overwhelming their students with their own attitudes and opinions (Chapter 1.4). While it may 
seem self-evident, thus, that teachers should eschew indoctrination, it is not that obvious that 
indoctrination can be avoided, or how this plays out critically in the classroom (Smith & Siegel, 
2019). If, therefore, a certain degree of indoctrination cannot always be avoided, perhaps 
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indoctrination should be regarded as not avoidable and also not necessarily bad (Smith & 
Siegel, 2019). After all, comments made by teachers with strong dietary opinions, such as 
vegan teachers, might encourage students to reflect on their own diets which could possibly 
speed up the transformation process of the global food system, at least to a certain extent in 
the long term. This statement can be supported by the fact that students are indispensable 
agents of change in today’s society, with its many global challenges (UNESCO, 2017). They, in 
particular, should be empowered to critically question their own attitudes and behaviors in 
terms of their dietary styles and to situate themselves within the transformation process 
toward greater sustainability (KMK, 2004; UNESCO, 2021). As shown in the results of Study 4, 
respondents assigned high importance to multi-perspectivity when teaching sustainable 
nutrition. This seemed to be an appropriate tool or approach for teaching sustainable nutrition 
and simultaneously calmed teachers who were worried about indoctrinating. Thus, 
respondents seemed to be at ease with multi-perspective teaching approaches to sustainable 
nutrition, even when coupled with sharing their own opinions or diets in the classroom—
including opinions about a vegan diet. 

In sum, the results show that providing multi-perspectivity as well as fact-based scientific data 
in teaching materials may relativize participants’ risk of indoctrinating their students. 
Moreover, multi-perspective teaching approaches can enable students to evaluate different 
sustainability indicators related to particular diets. For example, if this data-based decision-
making shows that a vegan diet is are beneficial to the health of humans and the planet, this 
lesson can not be considered as indoctrination—even if the teachers who choose the 
materials are vegan themselves (Fiebelkorn et al., 2020; Fiebelkorn & Kuckuck, 2019b). In the 
learning process, students can evaluate, reflect upon and discuss the sustainability of various 
dietary choices. As a result, students can form their own self-determined judgments on diets 
such as a vegan diet. Thus, a realistic picture of current global food systems and the 
consequences of own dietary styles can and should be conveyed within the framework of 
evaluation competencies in biology lessons (Eggert et al., 2018). Through realistic educational 
implications, it can be shown that the students’ own decisions about their dietary styles have 
consequences for different areas, such as the environment or their own health. 

Future research should aim to explore teachers’ actual behaviors when teaching sustainable 
nutrition, as well as students’ perceptions of whether they felt they were being indoctrinated. 
It could give insights as to whether insights teachers—who probably think that they do not 
indoctrinate—are perceived as indoctrinating or whether teachers may unavoidably and 
unintentionally indoctrinate their students to a certain degree. For this purpose, the approach 
from a study on the field of tension between indoctrinating and teaching evolution may be 
worthwhile (Smith & Siegel, 2019). In this study, the level of indoctrination of teaching was 
evaluated based on its goal, methods, contents, and consequences. If one or more of these 
four criteria were not met, the researchers judged whether it was considered indoctrination 
or not. The evaluation was based on whether students were capable of forming their own 
judgments and whether the lessons generally allowed for independent learning and inquiry 
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(Smith & Siegel, 2019). This might be also applicable for biology lessons on sustainable 
nutrition. In addition, the evaluation system for the lessons can also be adapted for teachers. 

In conclusion, the results of Study 4 showed necessity for implementing sustainable nutrition 
as an appropriate ESD topic, as well as potential conflicts and the potential risk of 
indoctrination in biology teacher training. Lectures and seminars on these issues should 
include concrete methods for lesson design and practical insights. This may foster student 
biology teachers’ perceived self-efficacy beliefs and their self-confidence, which in turn may 
lead to a higher intention to teach sustainable nutrition in schools, as indicated by the findings 
of Study 3. Finally, if biology teacher training could provide future teachers with concrete 
options to implement the topic of sustainable nutrition in biology lessons, and the teachers 
then actually addressed the topic in future lessons without feeling cautious or afraid, biology 
teacher training would be a first small—albeit important—step toward the necessary 
transformation of individual diets for a sustainable global food system. 
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5. CONCLUSION  
 
 
 
The empirical results from the dissertation’s four underlying studies provide evidence that 
student biology teachers’ personal attitudes and intentions support the intention to teach 
special ESD topics such as sustainable nutrition. However, jointly considering student biology 
teachers’ personal- and their teaching intentions could present evidence of challenges for 
teaching sustainable nutrition. As displayed by the results, “challenges” in this context 
primarily mean that teaching sustainable nutrition is at risk of indoctrination. Thus, the 
relationship between “eating teaching, and indoctrinating”—as proposed in the dissertation’s 
title—has been confirmed. This valuable information has implications for the development of 
educational programs for biology teacher training. 

In terms of biology teacher training, the findings highlight the necessity of offering didactic 
lectures and seminars on the topic of sustainable nutrition or restructuring existing courses to 
address sustainable nutrition as a learning field for ESD. Those seminars can promote the 
integration, methodical implementation, and embedding of the relevant topic of sustainable 
nutrition in school biology lessons, while addressing methods to avoid indoctrination. 
However, it should be noted that solely providing information and fostering student teachers’ 
awareness of their own dietary intentions will not be suffice to develop committed biology 
teachers who intend to teach sustainable nutrition in schools. Enhancing student biology 
teachers’ attitudes toward teaching sustainable nutrition and strengthening their self-efficacy 
beliefs, as well as their personal commitment to fully engage in education for sustainable 
nutrition, should also be considered when planning and implementing seminars on education 
for sustainable nutrition in biology teacher training. Ultimately, it should holistically contribute 
to enhancing student biology teachers’ intention to teach sustainable nutrition, addressing 
both pedagogical and individual needs. Instead of solely imparting knowledge, seminar 
contents should be created in a way that enables student biology teachers to develop practical 
implementation ideas for a non-indoctrinating education for sustainable nutrition in biology 
lessons. Teacher educators should thus provide opportunities for student biology teachers to 
plan and reflect on teaching approaches and sustainable nutrition issues that arise when 
addressing with their own opinions. Within these seminars, student biology teachers should 
recognize that their subject-specific beliefs, subject-specific engagement, and overall 
attitudes are relevant to the implementation of an education for sustainable nutrition in 
school. In addition, the potential risks that teachers’ beliefs and commitment may pose should 
also be addressed. All these given opportunities for teacher training may also be worthwhile 
for in-service biology teacher training and continuing education. 

In conclusion, the current imagination—within which courses on sustainable nutrition are 
created, designed, and re-designed to address issues of teaching sustainable nutrition in 
biology lessons—should become more realistic in the future. This is especially true if teacher 
training courses actually can reduce student teachers’ inhibition to teach the topic and 
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conversely strengthen their self-confidence in teaching sustainable nutrition. Thus, 
sustainable nutrition will hopefully increasingly find its way into school lessons—led by biology 
teachers—and be included in the curricula in order to contribute to the necessary global 
transformations in sustainable practices. In general, rigid structures should be loosened and 
more room should be given to fostering interdisciplinary and critical thinking competencies 
that may not be linked to a direct increase in specific subject knowledge about sustainable 
nutrition. 

This would not solely be a step for advancing the implementation of sustainable nutrition into 
formal education; but in the long term, it is also a step for achieving the UN SDGs, for 
contributing to nourishing the growing world population sustainably, and for protecting the 
health of people and the planet (The EAT-Lancet Commission, 2019). This dissertation and 
future studies may contribute to a further mainstreaming of teaching sustainable nutrition 
and proposing ways to prepare student biology teachers to deal with the tension between 
eating, teaching, and indoctrinating. 
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6. SUMMARY  
 
 
 
The current global food system and people’s personal dietary styles are partly responsible for 
a variety of global environmental problems, including climate change, biodiversity loss, and 
an increased risk of non-communicable diseases, such as cardiovascular disease and diabetes. 
To reduce the negative impacts of this food system, a transformation toward more sustainable 
nutrition—including a change in individual diets—is necessary. Thus, sustainable nutrition has 
a key function in achieving the Sustainable Development Goals (SDGs). In line with the SDGs, 
the necessary transformation can be accelerated by education for sustainable development 
(ESD) in schools. In the German context, this includes training biology teachers to implement 
ESD in schools; in particular, the topic of sustainable nutrition is considered suitable for 
implementing ESD in biology lessons. 

By sharing and evaluating different perspectives on sustainable nutrition, biology lessons on 
this topic offer the opportunity to promote students’ evaluation competence. Thus, biology 
teachers in particular play a key role in educating learners as future agents of change toward 
imporved global sustainability. Because sustainable nutrition is not explicitly part of the 
biology curricula, teachers are also responsible for deciding if and how to teach sustainable 
nutrition. For this purpose, it is important to analyze (student) biology teachers as individuals 
with personal beliefs and behaviors regarding sustainable nutrition. The analysis becomes 
even more important when considering that many students may see their teachers as role 
models for sustainable behaviors. This poses the risk that students may be prone to adopting 
their teachers’ beliefs and behaviors regarding sustainable nutrition without adequate 
evaluation of their beliefs. As displayed by the dissertation’s title, “Eating, Teaching, 
Indoctrinating,” the aim is to provide a glimpse of student biology teachers’ personal 
intentions to eat sustainably and their intentions to teach sustainable nutrition, with the 
backdrop of regulations about indoctrination in Germany. Accordingly, possibilities for 
embedding this topic in university teacher training can be derived, thereby potentially also 
promoting the future implementation of sustainable nutrition in schools while finding ways to 
avoid the risk of indoctrination. Each of these three guiding elements of this dissertation point 
to significant findings from the four studies. 

Eating. The first two questionnaire-based studies (Studies 1: N = 155; MAge = 21.2; SD = 1.95 
and 2 (N = 270; MAge = 22.9; SD = 2.8) investigated the determinants of student biology 
teachers’ intention to eat sustainably. Both studies were based on an extended model of the 
theory of planned behavior (TPB). In addition to the social-psychological factors considered by 
TPB, the human-nature relationship was also investigated through the addition of several 
variables. Previous studies have shown that the human-nature relationship is an influencing 
factor for environmentally friendly behaviors, which would conceivably include sustainable 
nutrition. The results of both studies show that the extended TPB models are suitable for 
predicting student biology teachers’ intention to eat sustainably. More specifically, general 
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environmental concern (Study 1), altruistic environmental concern (Study 2), and nature 
concern (Studies 1 and 2) were shown to positively predict attitudes toward sustainable 
nutrition and the intention to eat sustainably. With regard to biology teacher training, both 
studies encourage addressing the importance of student biology teachers’ own sustainable 
nutrition behaviors and their underlying determinants for teaching biology in schools. 

Teaching. Based on the results of the first two studies, the third study aimed to examine 
whether personal intention to eat sustainably influences the intention to teach sustainable 
nutrition in student biology teachers’ future biology lessons. In addition to the intention to eat 
sustainably, the impact of the traditional TPB variables was also examined. Additionally, TPB 
was extended to include knowledge about sustainable nutrition as well as previous university 
experience with (E)SD or sustainable nutrition. The results of the online questionnaire study 
with 621 student biology teachers (MAge = 23.3; SD = 3.9) showed for the first time, that 
student biology teachers with higher intention to eat sustainably were shown to have more 
positive attitudes toward teaching sustainable nutrition, higher self-efficacy, and higher 
intentions to teach the topic. Prior university experiences also influenced teaching intention. 
Higher knowledge about sustainable nutrition was identified solely in relation to higher self-
efficacy toward teaching but did not directly impact intent to teach sustainable nutrition. 

Indoctrinating. The examined relationships between the intention to eat sustainably and the 
intention to teach sustainable nutrition suggest that the implementation of this topic in 
biology classes is in potential conflict with indoctrinating students toward sustainable 
nutrition. Based on this premise, the fourth study investigated whether in-service biology 
teachers perceive a risk of indoctrination when teaching sustainable nutrition, and what 
methods they would use to avoid indoctrination. Using semi-structured individual interviews, 
biology teachers (N = 7) from high schools in Osnabrück and the Münsterland region were 
interviewed. The results showed that participants identified a high risk of indoctrination when 
teaching sustainable nutrition, which they mainly attributed to the actions of the teachers 
themselves. One of the most difficult decisions for participants to make was whether to reveal 
their own dietary choices when teaching about sustainable nutrition, and whether revealing 
this information with students could be considered indoctrinating—especially if it was a 
vegetarian or vegan diet. Participants’ thinking ranged from the belief that teachers need to 
be very cautious when teaching sustainable nutrition to the view that they should be open, 
and there is little risk of revealing their own dietary style in the classroom. In the latter case, 
the participants saw almost no risk of indoctrination, but rather advantages for the student-
teacher relationship, the authenticity of the teachers, and for encouraging students to explore 
their own position in the sustainability transformation process. Participants discussed 
student-centered and multi-perspective learning as examples of non-indoctrinating teaching 
approaches. Their usage in the context of ESD and in general to promote students’ evaluation 
competence in biology education was considered beneficial. 

In summary, the four empirical studies provide initial insights into the extent to which 
(student) biology teachers would address the topic of sustainable nutrition in school biology 
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lessons, the factors that this intention depends on, and the concerns they have when teaching 
sustainable nutrition. On this basis, the dissertation discusses initial implications for further 
research and the design of seminars on sustainably nutrition in biology teacher training. If 
student biology teachers are given opportunities for the methodological implementation and 
classroom embedding of the topic of sustainable nutrition as part of their teacher training, the 
future implementation of the topic in school biology classes could also be promoted. 
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7. ZUSAMMENFASSUNG  
 
 
 
Das derzeitige Nahrungsmittelsystem und die individuellen Ernährungsgewohnheiten der 
Menschen sind mitverantwortlich für eine Vielzahl der globalen Umweltprobleme, wie dem 
Klimawandel, dem Biodiversitätsverlust und einem erhöhten Risiko für nicht übertragbare 
Krankheiten, wie Herz-Kreislauf-Erkrankungen und Diabetes. Um die negativen Auswirkungen 
des Nahrungsmittelsystems zu verringern, ist eine Transformation hin zu nachhaltigeren 
Ernährungsweisen, inklusive einer Veränderung der individuellen Ernährungsgewohnheiten 
unabdingbar. Nachhaltige Ernährung hat somit eine Schlüsselfunktion, um die Sustainable 
Development Goals (SDGs) zu erreichen. Im Sinne der SDGs kann die notwendige 
Transformation durch eine Bildung für nachhaltige Entwicklung (BNE) in Schulen beschleunigt 
werden. Dazu gehört auch die Ausbildung von Biologielehrkräften zur Umsetzung von BNE in 
der Schule. Dabei eignet sich besonders das Thema nachhaltige Ernährung, um BNE im 
Biologieunterricht zu integrieren. 

Durch den Austausch und die Bewertung unterschiedlicher Perspektiven auf nachhaltige 
Ernährung bietet Biologieunterricht zum Thema die Möglichkeit, die Bewertungskompetenz 
der Schüler:innen zu fördern. Insbesondere Biologielehrkräfte nehmen somit eine 
Schlüsselrolle ein, um Lernende als zukünftige Akteure des Wandels auszubilden. Da 
nachhaltige Ernährung nicht explizit in den schulischen Biologielehrplänen verankert ist, liegt 
es auch in der Verantwortung der Lehrkräfte zu entscheiden, ob und wie sie das Thema 
unterrichten. Zu diesem Zweck ist es wichtig, angehende Biologielehrkräfte als Individuen mit 
persönlichen Überzeugungen und Verhaltensweisen in Bezug auf nachhaltige Ernährung zu 
analysieren. Die Analyse wird umso wichtiger, wenn man bedenkt, dass viele Schüler:innen 
ihre Lehrkräfte als Vorbilder für nachhaltige Verhaltensweisen ansehen. Dies birgt die Gefahr, 
dass Schüler:innen dazu neigen, die Überzeugungen und Verhaltensweisen ihrer Lehrkräfte in 
Bezug auf nachhaltige Ernährung zu übernehmen, ohne deren Überzeugungen angemessen 
zu bewerten. 

Wie der Titel "Eating, Teaching, Indoctrinating" bereits andeutet, zielt die vorliegende 
Dissertation vor dem Hintergrund des Indoktrinationsverbots in Deutschland darauf ab, einen 
Einblick in die persönlichen Ernährungsabsichten von angehenden Biologielehrkräften und 
ihrer Bereitschaft, nachhaltige Ernährung zu unterrichten zu geben. Daraus lassen sich 
Möglichkeiten für die Verankerung des Themas in der universitären 
Biologielehramtsausbildung ableiten, die möglicherweise auch die zukünftige Umsetzung von 
nachhaltiger Ernährung in der Schule fördern können. Jedes dieser drei Kernelemente der 
Dissertation verweist auf wesentliche Erkenntnisse aus den vier Studien. 

Eating. Die ersten beiden Fragebogenstudien (Studie 1: N = 155; MAlter = 21.2; SD = 1.95 und 
Studie 2: N = 270; MAlter = 22.9; SD = 2.8) untersuchten, wodurch die Intention von angehenden 
Biologielehrkräften, sich nachhaltig zu ernähren beeinflusst wird. Beide Studien basierten auf 
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einem erweiterten Modell der Theorie des geplanten Verhaltens (TPB). Zusätzlich zu den 
sozial-psychologischen Faktoren der TPB, wurde auch die Mensch-Natur-Beziehung durch die 
Hinzunahme mehrerer Variablen untersucht. Frühere Studien haben gezeigt, dass die 
Mensch-Natur-Beziehung ein Einflussfaktor für umweltfreundliches Verhalten ist, wozu auch 
eine nachhaltige Ernährung gezählt werden kann. Die Ergebnisse beider Studien zeigen, dass 
die Einstellungen über nachhaltige Ernährung, subjektive Normen und die wahrgenommene 
Verhaltenskontrolle die Intention, sich nachhaltig zu ernähren beeinflussen. Zudem konnten 
allgemeine Umweltbetroffenheit (Studie 1), altruistische Umweltbetroffenheit (Studie 2) und 
Naturverbundenheit (Studien 1 und 2) die Einstellungen gegenüber nachhaltiger Ernährung 
und die Intention, sich nachhaltig zu ernähren positiv voraussagen. Im Hinblick auf die 
Ausbildung von Biologielehrkräften regen beide Studien dazu an, die Bedeutung des eigenen 
nachhaltigen Ernährungsverhaltens von Biologielehramtsstudierenden und die 
zugrundeliegenden Determinanten für schulischen Biologieunterricht zum Thema zu 
untersuchen. 

Teaching. Basierend auf den Ergebnissen der ersten beiden Studien wurde im Rahmen von 
Studie 3 untersucht, inwiefern die persönliche Intention, sich nachhaltig zu ernähren, die 
Intention, das Thema nachhaltige Ernährung zukünftig zu unterrichten beeinflusst. Neben der 
Intention, sich nachhaltig zu ernähren, wurde auch der Einfluss der traditionellen TPB-
Variablen untersucht. Darüber hinaus wurde die TPB um Wissen über nachhaltige Ernährung 
sowie vorherige universitäre Erfahrungen mit (B)NE oder nachhaltiger Ernährung erweitert. 
Die Ergebnisse der Online-Fragebogenstudie mit 621 angehenden Biologielehrkräften (MAlter 
= 23.3; SD = 3.9) zeigten erstmalig, dass angehende Biologielehrkräfte mit einer höheren 
Intention, sich nachhaltig zu ernähren, positivere Einstellungen gegenüber dem Unterrichten 
von nachhaltiger Ernährung, eine höhere Selbstwirksamkeit und eine höhere Intention haben, 
um nachhaltige Ernährung zu unterrichten. Universitäre Vorerfahrungen zeigten ebenfalls 
einen Einfluss auf die Lehrintention. Höheres Wissen über nachhaltige Ernährung wurde 
lediglich in Verbindung zu einer höheren Selbstwirksamkeit gegenüber dem Unterrichten 
identifiziert, hatte aber keinen direkten Einfluss auf die Intention, nachhaltige Ernährung zu 
unterrichten. 

Indoctrinating. Die identifizierten Zusammenhänge der ersten beiden 
Forschungsschwerpunkte deuten darauf hin, dass die unterrichtliche Umsetzung von 
nachhaltiger Ernährung in einem potenziellen Spannungsfeld mit der Indoktrination von 
Schülern in Bezug auf nachhaltige Ernährung steht. Ausgehend von dieser Prämisse wurde in 
der vierten Studie untersucht, ob Biologielehrkräfte ein Indoktrinationsrisiko beim 
Unterrichten von nachhaltiger Ernährung wahrnehmen und welche Methden sie anwenden 
würden, um Indoktrination zu vermeiden. Mittels semi-strukturierter Einzelinterviews wurden 
Biologielehrkräfte (N = 7) aus Osnabrück und dem Münsterland befragt. Die Ergebnisse zeigen, 
dass die Befragten ein hohes Indoktrinationsrisiko beim Unterrichten von nachhaltiger 
Ernährung wahrnehmen, das sie vor allem auf das Handeln der Biologielehrkräfte selbst 
zurückführen. Eine der schwierigsten Entscheidungen für die Befragten war die Frage, ob sie 
ihre eigenen Ernährungsgewohnheiten offenlegen sollten, wenn sie nachhaltige Ernährung 
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unterrichten, und ob die Weitergabe dieser Information an die Schüler als Indoktrination 
angesehen werden könnte–insbesondere wenn es sich um eine vegetarische oder vegane 
Ernährung handelt. Die Denkweise der Befragten reichte von der Überzeugung, dass 
Lehrkräfte sehr zurückhaltend sein müssen, wenn sie nachhaltige Ernährung unterrichten, bis 
hin zu der Ansicht, dass sie offen sein und ihren eigenen Ernährungsstil im Unterricht 
preisgeben sollten. In letzterem Fall sahen die Befragten nahezu keine Gefahr der 
Indoktrination, sondern eher Vorteile für die Schüler-Lehrer-Beziehung, die Authentizität der 
Lehrkräfte und für die Ermutigung der Schüler:innen, ihre eigene Position im Prozess der 
Nachhaltigkeitstransformation zu erkunden. Die Befragten diskutierten schülerzentriertes 
und multiperspektivisches Lernen als Beispiele für nicht-indoktrinierende Unterrichtsansätze. 
Der Einsatz dieser Unterrichtsansätze im Rahmen einer BNE und allgemein zur Förderung der 
Bewertungskompetenz von Schüler:innen im Biologieunterricht wurde als vorteilhaft 
angesehen. 

Zusammenfassend geben die vier empirischen Studien einen ersten Einblick, ob und inwiefern 
(angehende) Biologielehrkräfte das Thema nachhaltige Ernährung im schulischen 
Biologieunterricht adressieren würden, von welchen Faktoren diese Intention abhängt und 
welche Bedenken sie beim Unterrichten von nachhaltiger Ernährung haben. Auf dieser 
Grundlage werden in der Dissertation erste Empfehlungen für zukünftige Forschung und die 
Ausgestaltung von Seminaren über nachhaltige Ernährung in der Biologielehramtsausbildung 
diskutiert. Sofern angehende Biologielehrkräfte im Rahmen ihres Studiums Möglichkeiten zur 
methodischen Umsetzung und unterrichtlichen Einbettung des Themas nachhaltige 
Ernährung erlernen, könnte auch die zukünftige Implementierung des Themas in den 
schulischen Biologieunterricht gefördert werden. 
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Appendix A) Further Publications 

Appendix A1: Sozialpsychologische Einflussfaktoren auf eine nachhaltige Ernährung von 
angehenden Biologielehrkräften – Eine Anwendung der Theory of Planned Behavior (TPB)5 
 
Einleitung  
Viele globale Probleme der heutigen Zeit werden auf direkte oder indirekte Weise durch nicht-
nachhaltige Verhaltensweisen der Menschen verursacht (FAO, 2012; Rockström et al., 2009). 
Dabei gelten besonders die Ernährungsgewohnheiten der Menschen, vor allem durch einen 
hohen Fleischkonsum und der Verschwendung von Nahrungsmitteln, als Hauptverursacher 
für viele der globalen Probleme (Cramer et al., 2017; Stoll-Kleemann & Schmidt, 2017). 
Darüber hinaus wird ein Anstieg der Weltbevölkerung von derzeit 7,6 Milliarden Menschen 
auf etwa 9,8 Milliarden Menschen im Jahr 2050 prognostiziert (United Nations Department of 
Economic and Social Affairs & Population Division, 2017). Um die stetig wachsende 
Weltbevölkerung nachhaltig ernähren zu können, müssen das Ernährungssystem wie auch die 
Ernährungsgewohnheiten jedes Einzelnen verändert werden. Eine nachhaltige Ernährung 
könnte unter anderem einen Beitrag zur Verminderung des Welthungers, der freigesetzten 
klimarelevanten Gase sowie des Biodiversitätsverlustes leisten (Erdmann et al., 2003; Stoll-
Kleemann & Schmidt, 2017; von Koerber, 2014). Von Koerber (2014) geht davon aus, dass das 
Ziel einer nachhaltigen Ernährung bis heute nicht ausreichend umgesetzt und in der 
Bevölkerung verankert ist. 
Die Umstellung auf eine nachhaltige Ernährung gilt als relevantes Handlungsfeld, um die im 
Jahr 2015 im Rahmen der Agenda 2030 beschlossenen Sustainable Development Goals (SDGs) 
zu erreichen. Zudem nimmt Bildung eine wichtige Rolle für das Erreichen der Ziele ein 
(UNESCO, 2017). Besonders die universitäre Ausbildung von Lehrkräften wird im 
Weltaktionsprogramm BNE (WAP) als prioritäres Handlungsfeld angesehen, da nur gut 
ausgebildete Lehrkräfte als Multiplikatoren in der Schule wirken und einen Beitrag zur 
Förderung einer nachhaltigkeitsorientierten Gesellschaft leisten können (Samuelsson & Park, 
2017; UNESCO, 2014, 2017). Die Einstellungen der Lehrkräfte können sich auf das 
Unterrichtshandeln und den Lernzuwachs der Schüler auswirken (Oerke et al., 2018). Zudem 
können ihre Einstellungen und ihr Verhalten im Bereich nachhaltiger Ernährung als Teil der 
professionellen Kompetenz von Lehrkräften einen Einfluss auf das Ernährungsverhalten der 
Schüler nehmen (Baumert & Kunter, 2006; Kaur & Nagra, 2015; Oerke et al., 2018; Thomson 
et al., 2010). Es konnte gezeigt werden, dass Lehrkräfte gerade bei Umwelt- und 
Ernährungsthemen als Rollenvorbilder für Schüler gelten (Yavetz et al., 2009). Damit dieser 
Effekt eintritt und auch den gewünschten Erfolg bringt, müssen Lehrkräfte über sogenannte 
Schlüsselkompetenzen verfügen. 
__________________________ 
5 Weber, A. & Fiebelkorn, F. (2018). Sozialpsychologische Einflussfaktoren auf eine nachhaltige Ernährung von 
angehenden Biologielehrkräften - Eine Anwendung der Theory of Planned Behavior (TPB). In B. Laux & S. 
Stomporowski (Eds.), Nachhaltigkeit in den Bereichen Tourismus, Hotelgewerbe und Ernährung (pp. 215–226). 
Baltmannsweiler: Schneider Hohengehren. 
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Dabei handelt es sich nach der UNESCO (2017) um die oben genannten Einstellungen, aber 
auch um Werte, Wissen und Fertigkeiten (Skills). Die Ausbildung einer solchen Sustainability 
Literacy ermöglicht es ebenfalls, Entscheidungen über spezielle Belange, wie dem Kauf von 
Nahrungsmitteln, treffen zu können (Stibbe & Heather, 2009). 
Lerninstitutionen sollten Lernern helfen, die notwendigen Skills zu entwickeln, um den 
Herausforderungen des 21. Jahrhunderts begegnen zu können. Da BNE und 
ernährungsrelevante Themen besonders in den Biologie- und Sachunterrichtslehrplänen 
verankert sind (Brock, 2017; Singer-Brodowski et al., 2019), lag der Fokus der 
zugrundeliegenden Studie auf der Untersuchung der Einstellungen und Handlungs-
bereitschaften angehender Biologie- und Sachunterrichtslehrer, sich nachhaltig zu ernähren. 
Die Einstellungen und die Bereitschaft sich nachhaltig zu ernähren, werden mit Hilfe des 
sozialpsychologischen Handlungsmodells der Theory of Planned Behavior (Ajzen, 1991) mit 
weiteren Variablen, wie zum Beispiel der subjektiven Norm und der wahrgenommenen 
Verhaltenskontrolle in Zusammenhang gebracht.  
 
Theoretischer Hintergrund  
Nachhaltige Ernährung  
Der hier vorgestellten Studie liegt der gleiche theoretische Hintergrund einer nachhaltigen 
Ernährung (von Koerber, 2014) zugrunde, wie in der Beispielstudie von Dornhoff und 
Fiebelkorn (2018). 
 
Theory of Planned Behavior  
Als theoretisches Rahmenmodell für den Kontext einer nachhaltigen Ernährung diente eine 
adaptierte Version der Theory of Planned Behavior (Theorie des geplanten Verhaltens; TPB) 
(Abbildung A1.1). Nach der TPB wird ein Verhalten durch die Verhaltensintention 
determiniert. Sie gilt als Vorstufe einer Handlung und stellt eine wichtige Variable innerhalb 
der TPB dar. Auf die Intention können die Einstellungen gegenüber dem Verhalten (positive 
oder negative Bewertung des Verhaltens), die subjektive Norm (wahrgenommener sozialer 
Druck) und die wahrgenommene Verhaltenskontrolle (Wahrnehmung der Einfachheit oder 
Schwierigkeit der Verhaltensausübung) einen Einfluss haben. Die Intention gilt somit, wie in 
Abbildung A1.1 dargestellt, als zentrales Konstrukt der TPB (Ajzen, 1991; Menozzi et al., 2017).  
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Abbildung A1.1 

Die Theorie des geplanten Verhaltens (TPB) im Kontext einer nachhaltigen Ernährung (verändert nach Ajzen, 
2006) 

 
 
Die TPB wurde bereits in internationalen Studien zur Verhaltensvorhersage im 
Ernährungsbereich genutzt (Asif et al., 2018; McDermott et al., 2015; McEachan et al., 2011; 
Menozzi et al., 2017; Stranieri et al., 2016). Mittels der TPB wurden in der vorliegenden Studie 
die Intention der angehenden Biologielehrer sich nachhaltig zu ernähren, sowie weitere 
mögliche Einflussfaktoren erfasst. Im Rahmen dieses Kapitels wird lediglich die Entwicklung 
der Skala zur Erfassung der Intention sich nachhaltig zu ernähren beschrieben. Eine 
tiefergehende Analyse der einzelnen Variablen und deren Einfluss auf die Intention sich 
nachhaltig zu ernähren, ist in Weber und Fiebelkorn (2018) zu finden. 
 
Ziel der Studie  
Als ein Ziel der Studie galt es herauszufinden, wie bereit angehende Biologielehrer sind, sich 
nachhaltig zu ernähren. Hierfür wurde eine neue Skala zur Erfassung der Intention sich 
nachhaltig zu ernähren entwickelt. Die Skala kann schulformunspezifisch angewendet 
werden. Zudem wurde der Einfluss der Konstrukte der TPB auf die Intention sich nachhaltig zu 
ernähren untersucht. Des Weiteren wurde die generelle Eignung der TPB zur Vorhersage der 
Verhaltensintention im Kontext einer nachhaltigen Ernährung überprüft. Aus den Ergebnissen 
können erste Gestaltungsansätze für Bildungsangebote in der universitären 
Biologielehramtsausbildung diskutiert werden.  
 
Methode  
Entwicklung der Skala  
Die Skala zur Erfassung der Intention angehender Biologielehrkräfte sich nachhaltig zu 
ernähren (INT) wurde auf Grundlage der sieben Grundsätze einer nachhaltigen Ernährung 
(von Koerber, 2014) entwickelt. Es handelt sich um eine Ordinalskala mit neun Items im 
geschlossenen Antwortformat. Um die Antworten thematisch einzubetten, stand die Frage: 
„Was ist dir wichtig, wenn du Nahrungsmittel kaufst?“ am Anfang der Skala. Die angehenden 
Biologielehrkräfte gaben anhand einer 5-stufigen Likert-Skala mit verbalisierten 
Skalenpunkten (1 = trifft überhaupt nicht zu; 5 = trifft voll zu) an, inwiefern die neun Aussagen 
auf sie zutreffen. Während in den meisten Fällen die Formulierungen der Grundsätze in Items 
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umgesetzt werden konnten, wurden die Itemformulierungen zu den Grundsätzen 
Ressourcenschonendes Haushalten (INT06 und INT07, Tabelle A1.2) und Genussvolle und 
bekömmliche Speisen (INT09) stärker verändert. Das Item zu letztgenanntem Grundsatz wich 
nur geringfügig von der Benennung des Grundsatzes ab. Die Itemformulierung des 
Grundsatzes Ressourcenschonendes Haushalten wurde allerdings nicht übernommen, da die 
Befragten sich unter der Formulierung möglicherweise nichts Konkretes vorstellen könnten. 
Daher wurden für diese Handlungsoption die konkreteren Beispiele der 
Nahrungsmittelverschwendung und der umweltfreundlichen Verpackungsweise als Items 
formuliert. Die entwickelte Skala eignet sich aufgrund der Erfassung der Intention für die 
Integration in das theoretische Rahmenmodell der TPB (Ajzen, 1991). 
 
Erhebungsmethode und Stichprobenauswahl  
Im Juni und Juli 2017 wurde eine quantitative Erhebung mit angehenden Biologielehrern 
durchgeführt. Die Studie bediente sich einer strukturierten Datenerhebung mittels 
standardisierter paper-pencil Befragung. Insgesamt umfasste die Stichprobe 155 angehende 
Lehrkräfte der Fächer Biologie (Sekundarstufe I und II) und Sachunterricht mit dem Bezugsfach 
Biologie (Grundschule) von vier Universitäten aus Norddeutschland (Tabelle A1.1). Die 
Studierenden waren zum Zeitpunkt der Befragung zwischen 18 und 34 Jahren alt (MAlter = 21.2; 
SD = 1.95). Der Anteil der weiblichen Befragten war mit 89,1% sehr hoch. Damit ähnelt die 
Stichprobe mit ihrem hohen Frauenanteil der Geschlechterverteilung deutscher 
Biologiestudierender (Destatis, 2017). 
Von den Studierenden waren zum Erhebungszeitpunkt 95,5% im 2-Fächer-Bachelor und die 
verbleibenden 4,5% im Master of Education eingeschrieben. Mit 36,8% nahmen die 
Studierenden des Faches Sachunterricht/Biologie für das Lehramt an Grundschulen den 
Großteil ein. 17,4% der Befragten studierten für das Lehramt an Haupt- und Realschulen, 
35,5% für das Lehramt an Förderschulen und 10,3% für das Lehramt an Gymnasien. 
 
Tabelle A1.1 

Übersicht zum Studiengang, zur Schulform und zum Geschlecht der Stichprobe (N = 155) 

Studiengang Schulform Geschlecht Gesamt 
  Männlich Weiblich  

Bachelor 

Grundschule 5 51 56 
Haupt- und Realschule 6 19 25 
Gymnasium 2 10 12 
Förderschule 4 51 55 

Gesamt  17 131 148 

Master 

Grundschule 0 1 1 
Haupt- und Realschule 0 2 2 
Gymnasium 0 4 4 
Förderschule  0 0 0 

Gesamt  0 7 7 
Gesamt  17 138 155 
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Rahmenbedingungen der Datenerhebung  
Die Fragebögen wurden in den Universitäten in fachdidaktischen und fachwissenschaftlichen 
Vorlesungen, Praktika und Seminaren der Fächer Biologie und Sachunterricht mit Bezugsfach 
Biologie verteilt. Die Studierenden wurden vor jeder Befragung über das Befragungsvorgehen 
informiert. Sie wurden auf die Freiwilligkeit der Teilnahme und die Gewährleistung ihrer 
Anonymität hingewiesen. Zudem wurden sie darum gebeten, den Fragebogen ehrlich und 
spontan auszufüllen. Die Gesamtdauer der Fragebogenerhebung variierte zwischen 15 und 30 
Minuten. 
 
Auswertungsmethode  
Um Angaben zur Güte der entwickelten Skala (INT) machen zu können, wurden explorative 
Faktorenanalysen (EFA) und Reliabilitätsanalysen durchgeführt. Die Faktorenladungen zeigen 
dabei an, wie gut ein Item zu dem Faktor passt, auf den es lädt und sollten ungeachtet des 
Vorzeichens einen Wert von mindestens 0.4 aufweisen (Döring & Bortz, 2016; Field, 2018). 
Ausschließlich die Items, die sich als trennscharf erwiesen, gingen in die finale Skala ein. 
Anschließend wurde eine Reliabilitätsanalyse der Skala durchgeführt. Dabei wird die interne 
Konsistenz mit dem Cronbach’s Alpha Wert (α) angegeben. Dieser sollte mindestens einen 
Wert von .70 annehmen. Cronbach’s Alpha Werte zwischen .80 und .90 zeigen eine mittlere 
Reliabilität und Werte über .90 eine hohe Reliabilität an (Field, 2018). 
 

Ergebnisse der explorativen Faktoren- und Reliabilitätsanalyse  
Im Allgemeinen berichteten die angehenden Biologielehrkräfte eine relativ hohe Intention 
sich nachhaltig zu ernähren (M = 3.49; 5-stufige Likert-Skala). Diese Befunde liefern erste 
Ansatzpunkte für die Gestaltung von Bildungsangeboten in der universitären 
Biologielehrerausbildung.  
Nach der ersten EFA konnten zwei Faktoren mit einem Eigenwert > 1 extrahiert werden. Das 
Item Im nächsten Monat beabsichtige ich, dass der Genuss beim Essen nicht zu kurz kommt 
(INT09) lud auf keinen der beiden Faktoren und wurde folglich eliminiert. Aufgrund der 
schwachen Ladungen auf den zweiten Faktor wurde eine erneute EFA mit einem festen zu 
extrahierenden Faktor durchgeführt. Das Item Im nächsten Monat beabsichtige ich, keine 
Nahrungsmittel zu verschwenden (INT07) wies nach der zweiten EFA eine Faktorladung < 0.4 
auf. Schlussendlich wurden sieben der neun Items beibehalten. Das Verwerfen der beiden 
Items führte zu einer minimalen Erhöhung der internen Konsistenz (α = .77 auf α = .79) 
(Tabelle A1.2).   
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Tabelle A1.2 

EFA und Reliabilitätsanalyse der INT (= Intention, sich nachhaltig zu ernähren; N = 154) 

Was ist dir wichtig, wenn du Nahrungsmittel kaufst? Kreuze bitte für jede Aussage an, inwieweit diese auf dich 
zutrifft. Im nächsten Monat beabsichtige ich… 
Items Faktorladung Mittelwert 
… bevorzugt pflanzliche Nahrungsmittel zu kaufen. (INT01) .51 3.59 
… ökologisch erzeugte („Bio“) Nahrungsmittel zu kaufen. (INT02) .55 3.17 
… regionale Nahrungsmittel zu kaufen. (INT03) .70 3.72 
… saisonale Nahrungsmittel zu kaufen. (INT04) .54 3.74 
… bevorzugt gering verarbeitete Nahrungsmittel zu kaufen. (INT05) .64 3.46 
… fair gehandelte Nahrungsmittel zu kaufen. (INT06) .64 3.32 
… keine Nahrungsmittel zu verschwenden. (INT07)   4.52 
… umweltfreundlich verpackte Nahrungsmittel zu kaufen. (INT08) .55 3.56 
… dass der Genuss beim Essen nicht zu kurz kommt. (INT09)  4.41 
Eigenwert des Faktors 3.22 

35.72 
.79 

% der Varianz 
Cronbach’s α 

 

Diskussion  
Der Fragebogen erwies sich für die studentische Stichprobe als geeignet und die 
Skalenabstufungen boten eine hinreichende Differenzierung (Döring & Bortz, 2016; Porst, 
2014). Zu beachten ist allerdings der Aspekt der sozialen Erwünschtheit. Es gibt Themen, die 
sozial erwünscht, also entsprechend einer sozialen Norm beantwortet werden. Bei solchen 
Themen wäre es nicht politically correct, die vollständige Wahrheit zu sagen. Daher 
argumentieren Individuen bei Themen wie z.B. Nachhaltige Entwicklung oder Umweltschutz 
in abgeschwächter oder verstärkter Form. Jeder würde eher sagen, dass bspw. Umweltschutz 
wichtig ist, trotzdem resultiert diese Einstellung nicht unbedingt in eigenen 
umweltschützenden Verhaltensweisen. Da sich die Skala am Ende des Fragebogens befand, 
ist nicht auszuschließen, dass die Studierenden die exakte Formulierung nicht sorgfältig 
gelesen haben und die Konzentration sowie die Teilnahmemotivation gemindert waren 
(Döring & Bortz, 2016). Zudem gilt die verzerrte Stichprobe mit dem hohen Anteil weiblicher 
Bachelorstudierender als limitierender Faktor der Studie.  
Grundsätzlich erwies sich die INT als geeignet. Nach der EFA wurden die Items Im nächsten 
Monat beabsichtige ich, dass der Genuss beim Essen nicht zu kurz kommt (INT09) und Im 
nächsten Monat beabsichtige ich, keine Nahrungsmittel zu verschwenden (INT07) eliminiert. 
Das Verwerfen der Items führte zu einer höheren internen Konsistenz von α = .79. Die Skala 
wies somit eine hinreichende Güte auf. Bei den verworfenen Items handelte es sich einerseits 
um eins, welches aus dem Grundsatz Ressourcenschonendes Haushalten entwickelt wurde 
(INT07). Das andere Item (INT09) wurde auf Grundlage des Grundsatzes Genussvolle und 
Bekömmliche Speisen entwickelt. Zum einen ist anzunehmen, dass die negativen 
Itemformulierungen (Tabelle A1.2) für Schwierigkeiten bei der Beantwortung sorgten. Daher 
könnten die Items in zukünftigen Forschungen positiv formuliert werden (z.B. Für den 
Grundsatz Ressourcenschonendes Haushalten: Im nächsten Monat beabsichtige ich, nur so 
viele Nahrungsmittel zu kaufen, wie ich wirklich benötigen werde anstelle von Im nächsten 
Monat beabsichtige ich, keine Nahrungsmittel zu verschwenden). Dieses gilt ebenfalls für das 
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Item aus dem Grundsatz Genussvolle und bekömmliche Speisen: Im nächsten Monat 
beabsichtige ich, dass der Genuss beim Essen nicht zu kurz kommt, könnte durch eine positive 
Formulierung wie: Im nächsten Monat beabsichtige ich, mein Essen zu genießen ersetzt 
werden.  
Darüber hinaus umfassen die eliminierten Items Aussagen, die augenscheinlich der deutschen 
Alltagskultur im Bereich Ernährung entsprechen und so als „normal“ und „alltäglich“ für alle 
Ernährungsweisen gelten und nicht als spezifisch für eine nachhaltige Ernährungsweise 
erachtet werden. Bei anderen Ernährungsweisen achten Menschen mit hoher 
Wahrscheinlichkeit ebenfalls auf den Genuss der Nahrungsmittel. Auch das 
Ressourcenschonende Haushalten ist augenscheinlich kein spezifischer Indikator für eine 
nachhaltige Ernährungsweise. Dass Menschen keine Nahrungsmittel verschwenden wollen 
und sollen, gehört, wie auch der Genuss von Nahrungsmitteln, zum „Menschenverstand“ 
(Vilgis, 2011). 
Demgegenüber könnte der Kauf von „Bio-“, saisonalen oder regionalen Produkten für viele 
der Probanden mit dem „genussfeindlich konnotierte[n] Begriff des Verzichts“ (Häußler, 2007) 
auf Convenience-Food oder Fleisch sowie mit erhöhtem zeitlichen sowie finanziellen Aufwand 
assoziiert werden.  
Die Annahme, dass die eliminierten Items nicht nur für eine nachhaltige Ernährungsweise 
wichtig sind, kann durch die bedeutend höheren Mittelwerte der eliminierten Items gestützt 
werden (INT07: M = 4.52; INT09: M = 4.41; 5-stufige Likert-Skala). Sie sind im Vergleich zu den 
anderen Mittelwerten (Tabelle A1.2) möglicherweise ein Indikator dafür, dass die 
verworfenen Items eher als selbstverständliche Handlungsintentionen gelten, die ohne 
großen Verzicht oder Mehraufwand als einfache, ohnehin schon wichtige Handlungen 
durchführbar sind. Anhand der Werte ist zu erkennen, dass die eliminierten Items einen 
wichtigen Aspekt des generellen Nahrungsmittelkonsums für die Befragten darstellen und sie 
folglich eine hohe Bereitschaft aufzeigen, nach diesen beiden Items zu handeln.  
Aus den Ergebnissen könnten weitere Ansatzpunkte abgeleitet werden, um die Intention 
angehender Biologielehrkräfte sich nachhaltig zu ernähren zu stärken und einen Beitrag zur 
Transformation der universitären Biologielehramtsausbildung in Richtung mehr 
Nachhaltigkeit zu leisten. 
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Appendix A2: Nachhaltige Ernährung angehender Biologielehrkräfte – Welchen Einfluss 
haben sozial- und umweltpsychologische Faktoren?6 
 
Einleitung 

Viele der aktuellen globalen Umweltprobleme, wie der Biodiversitätsverlust und der 
Klimawandel, werden direkt und indirekt durch nicht-nachhaltige Verhaltensweisen von 
Menschen verursacht (FAO, 2012). Eine der Hauptursachen liegt in ihren 
Ernährungsgewohnheiten mit einem hohen Fleischkonsum und einer übermäßigen 
Lebensmittelverschwendung (Notarnicola et al., 2017; Sala et al., 2017; Stoll-Kleemann & 
Schmidt, 2017). Um die stetig wachsende Weltbevölkerung nachhaltig ernähren zu können, 
müssen sich – neben einer Umstrukturierung des Ernährungs- und Agrarsystems – auch die 
individuellen Ernährungsgewohnheiten der Menschen ändern (Convention on Biological 
Diversity, 2013; Secretariat of the Convention on Biological Diversity, 2014). Das 
Übereinkommen über die biologische Vielfalt (CBD) stellt den Erhalt und die nachhaltige 
Nutzung der biologischen Vielfalt als wichtige Grundlage für das Erreichen der 
Nahrungsmittelsicherheit für die wachsende Bevölkerung dar (Secretariat of the Convention 
on Biological Diversity, 2010, 2014; UN, 1992). 

 

Nachhaltige Ernährung 

Das Konzept einer nachhaltigen Ernährung basiert nach (von Koerber, 2014) auf den fünf 
Dimensionen Umwelt, Wirtschaft, Gesellschaft sowie Gesundheit und Kultur. Zusätzlich zu 
den fünf Dimensionen bietet von Koerber (2014) sieben Grundsätze an, die als praktische 
Handlungsorientierungen verstanden werden können, um das Leitbild der Nachhaltigkeit in 
alltägliche Ernährungsgewohnheiten zu integrieren (Abb. A2.1). 

Abbildung A2.1 

Sieben Grundsätze als praktische Handlungsorientierungen für ein nachhaltiges Ernährungsverhalten (von 
Koerber, 2014) 
 

 
 
 
__________________________ 
6 Weber, A., & Fiebelkorn, F. (2019). Nachhaltige Ernährung angehender Biologielehrkräfte - Welchen Einfluss 
haben sozial- und umweltpsychologische Faktoren? In H. Korn, H. Dünnfelder, & R. Schliep (Eds.), Treffpunkt 
Biologische Vielfalt XVII: Interdisziplinärer Forschungsaustausch im Rahmen des Übereinkommens über die 
biologische Vielfalt (pp. 26–31). Bonn: Bundesamt für Naturschutz [BfN]. 
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Nachhaltige Ernährung in der Bildung 

Die CBD stellt Bildung als zentrales Mittel zur Förderung von nachhaltigen Verhaltensweisen 
und zum Schutz der Biodiversität heraus (UN, 1992). Dabei nimmt besonders eine Bildung für 
nachhaltige Entwicklung (BNE) eine zentrale Rolle ein, um einen transformativen Wandel zu 
erreichen (Abson et al., 2017). Die Deutsche UNESCO-Kommission (DUK) hat „Ernährung“ 
sogar als Jahresthema 2012 der UN-Dekade BNE ausgerufen. Auch in der Agenda 2030 gilt ein 
gesellschaftlicher Wandel hin zu einer nachhaltigeren Ernährung als prioritäres Handlungsfeld 
vieler Sustainable Development Goals (SDGs), wie zum Beispiel dem SDG2 Zero Hunger und 
dem SDG4 Responsible Consumption and Production. 
Lehrkräfte gelten im formalen Bildungssektor als Change Agents, um die SDGs in den Schulen 
entsprechend umzusetzen und letztendlich auch erreichen zu können (Waltner, Rieß, & Brock, 
2018). Bis zum Jahr 2030 soll gewährleistet sein, dass alle Lehrenden und Lernenden durch 
BNE über die notwendigen Kompetenzen (inkl. Einstellungen, Wissen, Werte und 
Verhaltensweisen) verfügen (SDG 4.7), um eine nachhaltige Entwicklung – auch durch eine 
Umstellung ihrer eigenen Konsumgewohnheiten – zu fördern (Rieckmann, 2018a). Um diesen 
Herausforderungen begegnen zu können, muss eine Neuorientierung der universitären 
Lehramtsausbildung angestrebt werden. Auch das Weltaktionsprogramm BNE (UNESCO, 
2014) sieht die Ausbildung von Lehrkräften als prioritäres Handlungsfeld, da nur gute 
ausgebildete Lehrkräfte als Multiplikator*innen für nachhaltige Verhaltensweisen in den 
Schulen wirken können (Kennedy, 2016; UNESCO, 2014). 
 
Theorie des geplanten Verhaltens 

Im Rahmen der vorliegenden Studie wurde die Theorie des geplanten Verhaltens (Theory of 
Planned Behavior, TPB; Ajzen, 1991) genutzt, um die Bereitschaft von angehenden 
Biologielehrkräften sich nachhaltig zu ernähren zu untersuchen (Abb. A2.2). Die TPB wurde 
bereits vielfach in der umwelt- und ernährungspsychologischen Forschung genutzt, um 
umweltfreundliches und nachhaltiges Verhalten zu analysieren. So zum Beispiel im Kontext 
von Energie- oder Wassereinsparung (Sparks et al., 2014; Whitmarsh & O’Neill, 2010), aber 
auch zur Aufklärung von gesundem Ernährungsverhalten oder dem Verzehr von 
insektenbasierten Produkten (McDermott et al., 2015; Menozzi et al., 2017). Im 
Ernährungsbereich erwies sich besonders die Einstellung gegenüber der Kaufbereitschaft von 
„Bio“-Produkten oder der Bereitschaft insektenbasierte Nahrungsmittel zu verzehren, als 
relevant (Maichum et al., 2017; Menozzi et al., 2017). 
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Abbildung A2.2 

Zusammenhänge, die im Rahmen der Studie untersucht werden. Die festen Variablen der TPB sind grau hinterlegt. 
Literaturbasierte Zusammenhänge sind mit durchgezogenen Pfeilen dargestellt. Die gestrichelten Linien stellen 
vermutete Zusammenhänge dar 

 

 

 

Die Verhaltensintention wird nach der TPB durch drei Konstrukte determiniert (Abb. A2.2). 
Die Einstellung gibt an, inwieweit das Verhalten von einem Individuum als positiv oder negativ 
bewertet wird (Ajzen, 1991). Die subjektive Norm bezieht sich auf den individuell 
wahrgenommenen sozialen Druck, ein bestimmtes Verhalten auszuüben (oder nicht). Sie 
umfasst die antizipierten Meinungen und Erwartungen des sozialen Umfelds (Ajzen, 1991; 
Graf, 2007). Im Kontext einer nachhaltigen Ernährung wird der subjektiven Norm eine relativ 
geringe Bedeutung zugeschrieben (Empen & Schulze-Ehlers, 2014). Die wahrgenommene 
Verhaltenskontrolle umfasst die subjektive Wahrnehmung über die eigenen Möglichkeiten 
oder die Schwierigkeiten, ein Verhalten auszuführen (Ajzen, 1991; Graf, 2007). Sie ist 
besonders wichtig, wenn das Individuum keine vollständige Kontrolle darüber hat, das 
Verhalten auszuüben. Die Verhaltensintention (Bereitschaft) gilt als wichtigster 
Vorhersagewert für das tatsächliche Handeln (Ajzen, 1991; Menozzi et al., 2017; Stranieri et 
al., 2016). Sie gibt an, wie viel Anstrengung ein Individuum aufbringen möchte, um das 
Verhalten zu realisieren. 
 
Naturverbundenheit 
Die Naturverbundenheit wird als das subjektiv empfundene Gefühl der emotionalen 
Verbundenheit zur natürlichen Welt verstanden (Mayer & Frantz, 2004) und kann 
umweltfreundliche sowie nachhaltige Einstellungen und Verhalten vorhersagen (Capaldi et 
al., 2014; Nisbet et al., 2009; Tam, 2013). Je verbundener sich die Menschen zur Natur fühlen, 
desto mehr werden sie sich über die Konsequenzen der eigenen Aktivitäten für die Umwelt 
bewusst (Schultz, 2000). Aus diesem Grund kann eine hohe Naturverbundenheit mit einer 
höheren Verantwortungsübernahme gegenüber der Natur und einem ökologisch 
nachhaltigeren Verhalten einhergehen (Nisbet & Zelenski, 2013; Schultz, 2002). Mit Bezug zur 
vorliegenden Studie besteht daher die Annahme, dass eine höhere Naturverbundenheit zu 
einer positiveren Einstellung gegenüber einer nachhaltigen Ernährung und einer höheren 
Bereitschaft sich nachhaltig zu ernähren führen kann. 
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In der Erforschung von Einstellungen und Motiven, die eine nachhaltige Ernährung fördern 
oder begrenzen, scheinen umweltpsychologische Variablen vielversprechend zu sein (Jelenko, 
2007). So konnte bereits gezeigt werden, dass Naturverbundenheit eine Vorhersagekraft für 
unterschiedliche umweltschützende Verhalten, wie Recycling oder dem Kauf von „Bio“-
Produkten hat (Mayer & Frantz, 2004; Zelenski et al., 2015). Ob und inwieweit sie einen 
Einfluss auf die Einstellung gegenüber einer nachhaltigen Ernährung oder die Bereitschaft sich 
nachhaltig zu ernähren hat, wurde bisher noch nicht untersucht. Diesem Forschungsdesiderat 
wird in der vorliegenden Studie begegnet.  
Gerade für angehende Biologielehrkräfte ist eine solche Untersuchung wichtig, da sie gemäß 
den Bildungsstandards und den Lehrplänen der Länder für das Fach Biologie verpflichtet sind, 
das Thema (nachhaltige) Ernährung und andere BNE-Themen in der Schule zu unterrichten. 
Ein Fokus der vorliegenden Studie lag daher auf der Untersuchung von möglichen 
Zusammenhängen zwischen der Naturverbundenheit von angehenden Biologielehrkräften 
und ihrer Einstellung und Bereitschaft sich nachhaltig zu ernähren. 
 
Forschungsfragen 

Die vorliegende Studie versucht die übergeordnete Forschungsfrage zu beantworten, welchen 
Einfluss sozial- und umweltpsychologische Faktoren auf eine nachhaltige Ernährung von 
angehenden Biologielehrkräften haben. Im Einzelnen sollen die folgenden beiden 
Forschungsfragen beantwortet und die dazugehörigen Hypothesen getestet werden: 

Forschungsfrage 1: In welchem Zusammenhang stehen die Einstellung, die subjektive Norm, 
die wahrgenommene Verhaltenskontrolle und die Bereitschaft von angehenden 
Biologielehrkräften sich nachhaltig zu ernähren? 

Auf Basis vorheriger Studien wird vermutet, dass die Einstellung, die subjektive Norm und die 
wahrgenommene Verhaltenskontrolle in einem signifikant positiven Zusammenhang mit der 
Bereitschaft sich nachhaltig zu ernähren stehen.  

Forschungsfrage 2: Welchen Einfluss hat die Naturverbundenheit im Kontext einer 
nachhaltigen Ernährung? 
Basierend auf vorherigen Studien wird vermutet, dass die Naturverbundenheit einen positiven 
Einfluss auf die Bereitschaft und die Einstellung im Kontext einer nachhaltigen Ernährung hat. 
Zudem wird vermutet, dass sie die subjektive Norm und die wahrgenommene 
Verhaltenskontrolle im Kontext einer nachhaltigen Ernährung beeinflusst. 
 
Methode 

Die Daten der vorliegenden Studie wurden durch eine quantitative Fragebogenerhebung 
gewonnen, die von Juni bis August 2018 an insgesamt vier deutschen Universitäten 
durchgeführt wurde. Insgesamt wurden 279 Biologielehramtsstudierende (N = 279; 32% 
männlich; 68% weiblich) befragt. Das Alter der Befragten lag zwischen 18 und 33 Jahren (M = 
22.83; SD = 2.77). 
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Ergebnisse 

In Abbildung A2.3 sind die Mittelwerte der Skalen dargestellt, die zur Beantwortung der 
Forschungsfragen zentral sind. Die angehenden Biologielehrkräfte erwiesen sich als 
verhältnismäßig wenig naturverbunden. Jedoch zeigen die Mittelwerte, dass sie eine positive 
Einstellung gegenüber einer nachhaltigen Ernährung haben.  

 
Abbildung A2.3 

Darstellung von den Mittelwerten und Standardabweichungen der verwendeten 5-stufigen und 7-stufigen Likert-
Skalen 

 

 
Forschungsfrage 1: Zusammenhang zwischen den Variablen der TPB im Kontext einer 
nachhaltigen Ernährung 

Die Ergebnisse der Korrelations- und Regressionsanalyse sind in Tabelle A2.1 und A2.2 
dargestellt. Die Einstellung, die subjektive Norm sowie die wahrgenommene 
Verhaltenskontrolle hingen signifikant positiv mit der Bereitschaft sich nachhaltig zu ernähren 
zusammen. Am stärksten korrelierten die Einstellung und die Bereitschaft sich nachhaltig zu 
ernähren (r = .53; p = < .001). Die subjektive Norm und die wahrgenommene 
Verhaltenskontrolle korrelierten beide mit einer mittleren Stärke mit der Bereitschaft sich 
nachhaltig zu ernähren (r = .47; p < .001; r = .44; p < .001). 
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Tabelle A2.1 

Ergebnisse der Korrelationsanalyse (N = 279) 

Variable (1) (2) (3) (4) (5) 

(1) Bereitschaft, sich nachhaltig zu ernähren 1     

(2) Einstellung  .53*** 1    

(3) Subjektive Norm .47*** .39*** 1   

(4) Wahrgenommene Verhaltenskontrolle .44*** .34*** .33*** 1  

(5) Naturverbundenheit .37*** .31*** .24*** .24*** 1 

Anmerkungen. (***) p ≤ .001 (zweiseitig). 

 
Die Einstellung, die subjektive Norm und die wahrgenommene Verhaltenskontrolle hatten 
einen signifikanten Vorhersagewert für die Bereitschaft sich nachhaltig zu ernähren. Durch sie 
konnten 41% der Varianz der Bereitschaft, sich nachhaltig zu ernähren geklärt werden (Tabelle 
A2.2). 

 
Tabelle A2.2  

Lineare Regressionsanalyse der Einstellung, der subjektiven Norm und der wahrgenommenen Verhaltenskontrolle 
auf die Bereitschaft, sich nachhaltig zu ernähren (N = 278) 

 

 B SE B β p-Wert des T-
Tests 

F p-Wert des F-
Tests 

R² 

Konstante .98 .20  *** 

64.02 *** .41 Einstellung .23 .03 .34 *** 

Subjektive Norm .12 .02 .26 *** 

Wahrg. Verhaltenskontrolle .16 .03 .24 *** 

Anmerkungen. (***) p ≤ .001 (zweiseitig) 

 
Forschungsfrage 2: Bedeutung von Naturverbundenheit im Kontext einer nachhaltigen 
Ernährung 
Naturverbundenheit korrelierte mit einer mittleren Effektstärke mit der Einstellung und der 
Bereitschaft sich nachhaltig zu ernähren sowie schwach mit der wahrgenommenen 
Verhaltenskontrolle und der subjektiven Norm (Tab. A2.1). Auf Basis der theoretischen 
Annahmen gemäß Abbildung A2.2 wurden univariable lineare Regressionsanalysen 
durchgeführt. Hier wurde die Naturverbundenheit als unabhängige Variable und die 
Konstrukte der TPB jeweils als abhängige Variablen eingesetzt. Den stärksten Zusammenhang 
wies die Naturverbundenheit mit der Bereitschaft sich nachhaltig zu ernähren (β = .37; p < 
.001) und der Einstellung gegenüber einer nachhaltigen Ernährung auf (β = .31; p < .001).  
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Die subjektive Norm und die wahrgenommene Verhaltenskontrolle standen in einem 
schwächeren Zusammenhang mit der Naturverbundenheit (β = .24; p < .001). Jedoch zeigte 
die Naturverbundenheit für jedes der Konstrukte der TPB eine Vorhersagekraft (Tab. A2.3). 
 

Tabelle A2.3 

Lineare Regressionsanalyse der Naturverbundenheit auf die Einstellung, die subjektive Norm, die 
wahrgenommene Verhaltenskontrolle und die Bereitschaft, sich nachhaltig zu ernähren (N = 278) 

 
 B SE B β p-Wert T-Test F p-Wert F-Test R² 

Einstellung als abhängige Variable 

Konstante 4.27 .27  *** 
28.92 *** .10 

Naturverbundenheit .45 .08 .31 *** 

Subjektive Norm als abhängige Variable 

Konstante 2.28 .39  *** 
16.18 *** .06 

Naturverbundenheit .48 .12 .24 *** 

Wahrgenommene Verhaltenskontrolle als abhängige Variable  

Konstante 3.74 .27  *** 
16.23 *** .06 

Naturverbundenheit .35 .09 .24 *** 

Bereitschaft, sich nachhaltig zu ernähren als abhängige Variable 

Konstante 2.38 .17  *** 
43.56 *** .14 

Naturverbundenheit .36 .05 .37 *** 

Anmerkungen. (***) p ≤ .001 (zweiseitig). Diese Ergebnistabelle basiert auf drei unterschiedlichen Regressions-
analysen. 

 
Diskussion und Bildungsimplikationen 
Das übergeordnete Ziel der vorliegenden Studie bestand darin, den Einfluss von sozial- und 
umweltpsychologischen Faktoren auf die Bereitschaft sich nachhaltig zu ernähren bei 
angehenden Biologielehrkräften zu überprüfen. Als wichtigste Erkenntnis kann aus den 
Ergebnissen der Korrelations- und Regressionsanalysen (Tabelle A2.1-A2.3) geschlussfolgert 
werden, dass die Naturverbundenheit in einem direkten Zusammenhang mit der Bereitschaft 
sich nachhaltig zu ernähren steht. Zudem kann sie die Ausbildung einer positiven Einstellung 
gegenüber nachhaltiger Ernährung beeinflussen. Eine Steigerung der Naturverbundenheit 
kann dazu führen, mehr Verantwortung gegenüber der Umwelt zu übernehmen und sich so 
über die Konsequenzen der eigenen Ernährungsgewohnheiten bewusst zu werden (Nisbet et 
al., 2011). Daraus könnte resultieren, dass die Menschen sich eher nachhaltig ernähren. Der 
Naturverbundenheit sollte in der universitären Biologie-Lehramtsausbildung – besonders in 
Rahmen von BNE – mehr Bedeutung beigemessen werden. Das Biologielehramtsstudium 
bietet ein hohes Potential, um die Naturverbundenheit der Studierenden zu beeinflussen 
(Obery & Bangert, 2017). Um diese zu fördern, ist direkter Naturkontakt wichtig(Braun & 
Dierkes, 2017; Mayer & Frantz, 2004; Nisbet et al., 2009). Hier bieten sich vor allem 
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Exkursionen oder Schulgartenarbeiten mit einem Bezug zum Thema (nachhaltige) Ernährung 
an (Neiman & Ades, 2014). Eine deutschlandweite Studie (Fiebelkorn, 2013; N = 463) zeigte, 
dass jede fünfte angehende Biologielehrkraft kurz vor ihrem Masterabschluss noch nie an 
einer botanischen oder zoologischen Exkursion teilgenommen hat (Fiebelkorn, 2013). Die 
reine Anzahl an Exkursionen zu erhöhen, birgt personelle sowie organisatorische 
Schwierigkeiten. Jedoch könnten bestehende Exkursionen umweltpädagogisch aufgearbeitet 
werden (Frobell & Schlumprecht, 2016) und Bezug auf die Lebenswelt der Studierenden und 
ihrer zukünftigen Schüler*innen nehmen. Ein Fokus auf Nutzpflanzen und -tiere (z.B. durch 
Exkursionen zu landwirtschaftlichen Betrieben) wäre hier eine sinnvolle Alternative zu den 
Exkursionen, bei denen es ausschließlich um die Vermittlung von Artenkenntnissen geht. Die 
Arbeit mit Schulgärten im universitären Kontext könnte dazu führen, dass die Studierenden 
sich über ihre eigenen Fähigkeiten in Bezug auf eine nachhaltige Ernährung bewusstwerden. 
Durch eine solche Arbeit könnten vorausschauendes Denken und Handeln als zentrale Ziele 
einer BNE gefördert werden (Benkowitz et al., 2015). Darüber hinaus kann Schulgartenarbeit 
dazu anregen, über die biologische Vielfalt, die Produktion von Nahrungsmitteln und dessen 
Saisonalität nachzudenken (Benkowitz et al., 2015). In der vorliegenden Studie konnte zudem 
nachgewiesen werden, dass angehende Biologielehrkräfte eine (sehr) positive Einstellung 
gegenüber einer nachhaltigen Ernährung haben (Weber, 2017). Im Vergleich zu den weiteren 
Variablen der TPB hat die Einstellung den stärksten Einfluss auf die Bereitschaft sich nachhaltig 
zu ernähren, was auch bereits in anderen Ernährungs- und Nachhaltigkeitskontexten bestätigt 
werden konnte (Ajzen, 1991; Menozzi et al., 2017; Vermeir & Verbeke, 2008). Es sollte aber 
sowohl bei angehenden Biologielehrkräften, als auch bei Schüler*innen nicht automatisch 
davon ausgegangen werden, dass eine positive Einstellung gegenüber einer nachhaltigen 
Ernährung zwangsweise zu einem nachhaltigem Ernährungsverhalten führen muss. (Vermeir 
& Verbeke, 2006) weisen im Bereich nachhaltiger Milchprodukte auf einen so genannten 
attitude-behavioral intention gap hin. Dieser bedeutet, dass zwischen der Einstellung und der 
Bereitschaft nachhaltige (Milch-)Produkte zu kaufen eine Kluft auftritt. Inwieweit angehende 
Biologielehrkräfte in ihrem Alltag einer nachhaltigen Ernährungsweise folgen, sollte in 
Folgeuntersuchungen erfasst werden. 
Dennoch könnte eine Förderung von einer positiven Einstellung gegenüber einer nachhaltigen 
Ernährung einen guten Ansatzpunkt für Bildungsimplikationen in der universitären Biologie-
Lehramtsausbildung bieten, da sie sich als stärkster Prädiktor für die Bereitschaft sich 
nachhaltig zu ernähren herausstellte. Eine positive Einstellung von angehenden 
Biologielehrkräften gegenüber einer nachhaltigen Ernährung ist wichtig, da die Lehrkräfte im 
schulischen Biologieunterricht damit auch Einfluss auf die Ausbildung einer positiven 
Einstellung gegenüber einer nachhaltigen Ernährung, seitens der Schüler*innen nehmen 
können (Hattie et al., 2013). Dadurch könnten die Schüler*innen möglicherweise ihre eigenen 
Konsumgewohnheiten verändern, wodurch ein gesellschaftlicher Wandel hin zu mehr 
Nachhaltigkeit angestrebt werden könnte.  

Ob das Thema „Nachhaltige Ernährung“ bereits Eingang in universitäre Lehrveranstaltungen 
für Biologielehramtsstudierende gefunden hat, ist bisher nicht bekannt. Adäquate und 
effiziente Bildungsangebote an Schulen und Hochschulen zum Thema „Nachhaltige 
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Ernährung“ können jedoch ein hohes Potential für eine (B)NE bieten: Zum einen können sie 
Verhaltensänderungen bei Schüler*innen als auch bei Lehrer*innen anstoßen und deren 
Kompetenzen (Einstellungen, Wissen, Werte und Verhaltensweisen) für eine nachhaltige 
Entwicklung fördern (DUK, 2012; Rieckmann, 2018a; Rieckmann et al., 2014). Andererseits 
können durch das Thema „Nachhaltige Ernährung“ Bezüge zu anderen 
Nachhaltigkeitsthemen, wie zum Beispiel zur Biodiversität hergestellt werden. Möglichkeiten, 
um dieses Lernfeld par excellence für BNE (DUK, 2012) in Lehrveranstaltungen für angehende 
Biologielehrkräfte zu integrieren, gibt es in verschiedenen Kursformaten: Beispielsweise 
könnten in Lehrveranstaltungen der Ökologie im Themenbereich Ernährung und 
Nahrungsmittelproduktion Bezüge zu einer nachhaltigen Ernährung hergestellt werden oder 
in Taxonomie-Kursen der Nutzaspekt von ausgewählten Tier- und Pflanzenarten für die 
Ernährung thematisiert werden. Durch die Integration des Themas „Nachhaltige Ernährung“ 
in die Biologie-Lehramtsausbildung könnten die Einstellungen und die 
Handlungsbereitschaften von angehenden Biologielehrkräften im Kontext einer nachhaltigen 
Ernährung optimiert werden. 
 



(Student) Teachers and Sustainable Nutrition   
 

 

 

180 



Appendix A) Further Publications 
 

 
181 

  

Appendix A3: Nachhaltige Ernährung bei Schüler:innen und angehenden 
Biologielehrer:innen – Welche Faktoren beeinflussen die Intention, sich nachhaltig zu 
ernähren?7 
 
Einleitung 

Viele der globalen Umweltprobleme werden durch nicht-nachhaltiges Ernährungsverhalten 
der Menschen sowie durch eine nicht-nachhaltige Produktion von Nahrungsmitteln 
verursacht. Daher ist neben technischen Innovationen und politischen Maßnahmen zur 
Transformation unseres Ernährungssystems eine konsequente Veränderung individueller 
Ernährungsgewohnheiten in Richtung Nachhaltigkeit unerlässlich. Von Koerber et al. (2017) 
haben eine umfassende Definition von nachhaltiger Ernährung entwickelt. Sie empfehlen den 
bevorzugten Konsum von (1) pflanzlichen Lebensmitteln, (2) Bio-Lebensmitteln, (3) minimal 
verarbeiteten Lebensmitteln, (4) regionalen und saisonalen Produkten, (5) fair gehandelten 
Lebensmitteln und (6) eine ressourcenschonende Haushaltsführung.  
Die Umsetzung einer nachhaltigen Ernährung ist zudem essenziell zum Erreichen mehrerer 
Sustainable Development Goals (SDGs; FAO, 2017). Daher ist es notwendig, Faktoren zu 
identifizieren, die der individuellen Bereitschaft, sich nachhaltig zu ernähren zugrunde liegen, 
um einen transformativen Ernährungswandel herbeizuführen (Abson et al., 2017). Junge 
Menschen gelten hierbei als wichtige Verbrauchergruppe, da ihre Konsummuster eine 
nachhaltige Entwicklung stark beeinflussen werden (UNESCO, 2020). Zudem spielen sie eine 
wichtige Rolle, da sie ihre Altersgenossen, Familien und ihr soziales Umfeld beeinflussen 
können (von Braun, 2017). 
Um junge Menschen zu befähigen, "informierte Entscheidungen, verantwortungsbewusstes 
Handeln, wirtschaftliche Tragfähigkeit und eine gerechte Gesellschaft für heutige und künftige 
Generationen" zu übernehmen, ist eine Bildung für nachhaltige Entwicklung (BNE) wichtig 
(Rieckmann et al., 2017, S. 7). BNE ist somit ein zentrales Instrument, das direkt zur 
Nachhaltigkeit und zur Lösung globaler Umweltprobleme beitragen kann, wie z.B. zur 
Transformation zu einer nachhaltigen Ernährung (Anastacio, 2020). Daher gilt BNE als 
Schlüssel zum Erreichen aller SDGs (UNESCO, 2020).  
In formalen Bildungssettings gelten Lehrer:innen als BNE-Hauptakteure, um Schüler:innen 
den Übergang zu nachhaltigeren Lebens- und Ernährungsweisen zu erleichtern. Sie können 
die Schüler:innen dabei unterstützen, komplexe Entscheidungen zu verstehen und sie 
motivieren, sich selbst und die Gesellschaft zu verändern. Folglich spielen sowohl das 
schulische Umfeld, als auch die Lehrkräfteausbildung eine wichtige Rolle bei der Erreichung 
der SDGs im formalen Bildungsbereich.  
__________________________ 
7 Weber, A., Dornhoff-Grewe, M., Bischof, J., Jarzyna, R., Weldert, R., & Fiebelkorn, F. (in press). Nachhaltige 
Ernährung bei Schüler:innen und angehenden Biologielehrer:innen – Welche Faktoren beeinflussen die 
Intention, sich nachhaltig zu ernähren? In A. Eberth, Goller, A., Günther, J., Hanke, M., Holz, V., Krug, A., Roncévic, 
K., & Singer-Brodowski, M. (Eds.), Schriftenreihe „Ökologie und Erziehungswissenschaft“ der Kommission Bildung 
für nachhaltige Entwicklung der Deutschen Gesellschaft für Erziehungswissenschaft (DGfE). Leverkusen: Barbara 
Budrich Verlag.  
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Die curricularen Vorgaben sehen die Verankerung von BNE und Themen einer nachhaltigen 
Entwicklung in vielen Unterrichtsfächern vor, neben dem Geographieunterricht (u.a. Nds. 
Kultusministerium, 2015a) vor allem auch im Biologieunterricht (u.a. Nds. Kultusministerium, 
2015b). 
Somit sollten Biologielehrer:innen bereits im Rahmen ihrer Lehramtsausbildung dazu befähigt 
werden, sich mit den Herausforderungen einer nachhaltigen Ernährung und ihrer eigenen 
Rolle in diesem Transformationsprozess auseinanderzusetzen (Rieckmann, 2018; UNESCO, 
2020). Sie können als Vorbilder für Schüler:innen – insbesondere für nachhaltige 
Verhaltensweisen – fungieren und damit jungen Menschen eine Orientierung für ihre eigenen 
Einstellungen und Handlungen geben (Kennedy, 2016). So haben Bildungsprogramme an 
Schulen und Universitäten zum BNE-Thema „Nachhaltige Ernährung“ großes Potenzial, um 
Verhaltensänderungen sowohl bei Schüler:innen als auch bei angehenden 
Biologielehrer:innen anzustoßen (Rieckmann et al., 2017). 
Im Rahmen des vorliegenden Beitrags wurden in zwei unterschiedlichen Studien 
Schüler:innen sowie angehende Biologielehrer:innen hinsichtlich der Einflussfaktoren ihrer 
Intention, sich nachhaltig zu ernähren untersucht. Der Vergleich beider Gruppen ist wichtig, 
um eine „Brücke des gegenseitigen Verstehens“ (S. 8) zwischen der Lebenswelt und dem 
Fachwissen der Schüler:innen und Biologielehrer:innen aufbauen zu können (Gropengießer et 
al., 2010). Auch im Sinne des Modells der didaktischen Rekonstruktion, das als Forschungs- 
und Planungsrahmen für Unterricht verwendet werden kann (Gropengießer et al., 2010), 
spielt die Lehrer:innenperspektive neben der Klärung der Schüler:innenperspektive und 
fachlichen Perspektive eine zentrale Rolle zur didaktischen Strukturierung und Gestaltung von 
Biologieunterricht sowie zur fachdidaktischen Strukturierung und Verbesserung der 
Biologielehrer:innen-Ausbildung an Hochschulen (Grospietsch & Mayer, 2021; Lohmann, 
2006). 
In beide Studien wurden (umwelt-)psychologische Variablen einbezogen, die sich bereits als 
prädiktiv für umweltfreundliches Verhalten (u.a. Coelho et al., 2017; Rosa et al., 2018) oder 
nachhaltiges Ernährungsverhalten (Weber et al., 2020; Weber & Fiebelkorn, 2019) erwiesen.  
Das Ziel des vorliegenden Beitrags besteht somit zum einen darin, Gemeinsamkeiten und 
Unterschiede in der Ausprägung der soziodemographischen Daten, der wahrgenommenen 
Verbraucherwirksamkeit, der subjektiven Norm, der Naturverbundenheit, der 
Umweltbetroffenheit sowie der Intention, sich nachhaltig zu ernähren zu untersuchen. Zum 
anderen soll untersucht werden, welche Unterschiede und Gemeinsamkeiten hinsichtlich der 
Einflüsse der genannten Faktoren auf die Intention, sich nachhaltig zu ernähren bei 
angehenden Biologielehrer:innen und Schüler:innen bestehen.  
 
Theoretischer Hintergrund 

Laut von Koerber et al. (2017) hat eine nachhaltige Ernährung positive Auswirkungen für die 
Umwelt, die Wirtschaft, die Gesellschaft, die Kultur, wie auch die Gesundheit. Die Intention, 
sich nachhaltig zu ernähren ist dabei ein Maß für die Bereitschaft, dieses nachhaltige 
Ernährungsverhalten zu zeigen. Die wahrgenommene Verbraucherwirksamkeit (PCE; engl. 
perceived consumer effectiveness) beschreibt das Ausmaß, mit dem Verbraucher:innen 
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glauben, dass sie gewünschte Verhaltensweisen ausführen können (Hanss/Doran 2019). 
Zahlreiche Studien haben sie als direkten (u.a. Coelho et al., 2017; Lee et al., 2014) oder 
indirekten (u.a. Vermeir & Verbeke, 2006) Prädiktor für umweltfreundliches oder nachhaltiges 
Konsumverhalten identifiziert. Bestehende Forschungsergebnisse zeigen, dass die PCE mit der 
Intention, weniger Fleisch zu konsumieren zusammenhängt (de Boer et al., 2016). Die 
subjektive Norm bezeichnet den individuell wahrgenommenen sozialen Druck ein bestimmtes 
Verhalten auszuführen (Graf, 2007). Dabei beeinflussen die Meinungen und Erwartungen des 
sozialen Umfeldes die Entwicklung der Verhaltensabsicht einer Person und tragen dazu bei, 
ob das Individuum das Verhalten tatsächlich ausführen wird (Ajzen, 1991). Für angehende 
Biologielehrer:innen konnte bereits gezeigt werden, dass die subjektive Norm im Kontext 
einer nachhaltigen Ernährung eine eher untergeordnete Rolle zu spielen scheint (Weber & 
Fiebelkorn, 2019). 
Die Mensch-Natur-Beziehung wurde in beiden Studien als Naturverbundenheit und 
Umweltbetroffenheit konzeptualisiert. Die beiden Variablen wurden ausgewählt, da davon 
auszugehen ist, dass sie umweltfreundliches Verhalten (u.a. Rosa et al. 2018; Whitburn et al. 
2020) und nachhaltiges Ernährungsverhalten (Çabuk et al., 2014; Weber et al., 2020; Weber 
& Fiebelkorn, 2019) erklären. Naturverbundenheit erfasst, inwieweit sich Menschen mit Natur 
identifizieren (Nisbet et al., 2009). Je verbundener sich die Menschen mit der Natur fühlen, 
desto mehr sind sie sich über die Konsequenzen der eigenen Aktivitäten für die Umwelt 
bewusst. Daher geht eine hohe Naturverbundenheit mit einer höheren 
Verantwortungsübernahme gegenüber der Natur und einem ökologisch nachhaltigeren 
Verhalten einher (Nisbet & Zelenski, 2013). Umweltbetroffenheit wird definiert als das 
Bewusstsein über die Bedrohung des Zustandes der Umwelt durch menschliches Verhalten, 
wie Umweltverschmutzung und übermäßige Ressourcennutzung (Brieger, 2018; Franzen & 
Meyer, 2010). Schultz (2001) wies eine Drei-Faktoren-Struktur der Umweltbetroffenheit nach, 
die die Besorgnis des Einzelnen über die Auswirkungen der Umweltzerstörung auf ihn selbst 
(egoistische Dimension), auf andere Menschen (altruistische Dimension) und auf alle 
Lebewesen (biosphärische Dimension) umfasst. Mehrere Studien haben bereits einen 
positiven Einfluss der Umweltbetroffenheit auf "grünes" Kaufverhalten (Kim & Choi, 2005) 
und die Intention, ökologische Lebensmittel zu konsumieren (Çabuk et al., 2014) 
nachgewiesen. 
 
Materialien und Methode 
Datenerhebung und Stichprobenbeschreibung 
Die Grundlage des Vergleichs von Schüler:innen und angehenden Biologielehrer:innen 
hinsichtlich ihrer Intention, sich nachhaltig zu ernähren bilden zwei quantitative Paper-Pencil-
Fragebogenstudien. Insgesamt wurden 624 Schüler:innen der gymnasialen Oberstufe (MAlter = 
16.63; SD = 1.15; 49% weiblich; 14% vegetarisch/vegan; Bischof, 2020) und 264 angehende 
Biologielehrer:innen (MAlter = 22.86; SD = 2.77; 69% weiblich; 10% vegetarisch/vegan; Jarzyna, 
2018; Weber et al., 2020) befragt. 
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Fragebogen und Variablen  
Im Folgenden werden die Variablen und Items beschrieben, die für den Vergleich der 
Intention, sich nachhaltig zu ernähren sowie der Einflussfaktoren bei Schüler:innen und 
angehenden Biologielehrer:innen genutzt wurden. Tab. 3.1 zeigt eine Übersicht der für den 
Vergleich verwendeten Skalen unter Angabe der Item-Anzahl der Originalskalen der beiden 
Fragebögen sowie der modifizierten Item-Anzahl. 
 
Tab. A3.1 

Übersicht der sozial- und umweltpsychologischen Variablen sowie deren originale (links) und für die vorliegende 
Studie modifizierte (rechts) Item-Anzahl 
 

Variable 
Item-Anzahl 

Fragebogen  
Schüler:innen1 

Fragebogen 
ang. Biologielehrer:innen2 

Modifizierte  
Item-Anzahl 

Intention, sich nachhaltig zu ernähren 14 7 6 
Wahrgenommene 
Verbraucherwirksamkeit 4 4 - 

Subjektive Norm 4 4 3 
Naturverbundenheit 6 6 5 
Umweltbetroffenheit (gesamt) 12 12 - 
Egoistische Umweltbetroffenheit 4 4 - 
Altruistische Umweltbetroffenheit 4 4 - 
Biosphärische Umweltbetroffenheit 4 4 - 

Anmerkung. Erklärungen zu den Gründen der Modifizierungen der Item-Anzahl ist in Kapitel 3.2 dargelegt. 1 Der originale 

Fragebogen kann in der Masterarbeit von Bischof (2020) eingesehen werden; ang. = angehende; 2 Der originale Fragebogen 
kann in der Bachelorarbeit von Jarzyna (2018) eingesehen werden  

 
Zur Erfassung der Intention, sich nachhaltig zu ernähren wurde eine Skala basierend auf den 
sieben Handlungsempfehlungen einer nachhaltigen Ernährung nach von Koerber (2014) 
verwendet. Zusätzlich zu den sieben 5-stufigen Likert-Items der Originalskala (Jarzyna 2018; 
Weber et al., 2020) wurde jedes Item in der Studie von Bischof (2020) zusätzlich invers 
formuliert. Um eine bessere Vergleichbarkeit der Ergebnisse zu gewährleisten, wurden die 
invers formulierten Items nicht berücksichtigt. Das Item „Im nächsten Monat beabsichtige ich, 
bevorzugt gering verarbeitete Nahrungsmittel zu konsumieren“ wurde aufgrund einer 
Komponentenladung unter 0.4 aus beiden Datensätzen eliminiert.  
Die Skala zur Erfassung der PCE basiert auf Roberts (1996). Sie wurde für die 
zugrundeliegenden Studien modifiziert, um anhand von vier Items spezifisches 
Ernährungsverhalten zu kontextualisieren.  
Die subjektive Norm wurde anhand einer Skala nach Graf (2007) erfasst. Aus beiden 
Fragebögen wurden die drei identischen Items für den Vergleich herangezogen. Das jeweils 
vierte Item fokussierte aufgrund der unterschiedlichen Stichproben auf andere 
Bezugspersonen und wurde nicht für den Vergleich genutzt. Das Item „Den meisten Personen, 
die mir wichtig sind, ist meine Ernährung egal.“ wurde bei Bischof (2020) invers formuliert und 
entsprechend umcodiert.  
Naturverbundenheit wurde mit der deutschen Kurzversion der 5-stufigen Originalskala nach 
Dornhoff et al. (2019) und Nisbet und Zelenski (2013) erfasst (NR-6; engl. nature relatedness; 
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"1 = stimme überhaupt nicht zu", "5 = stimme voll zu"). Eines der ursprünglich sechs Items 
("Meine Verbundenheit mit der Natur und der Umwelt ist ein Teil meiner Spiritualität") wurde 
in der Studie von Bischof (2020) ausgeschlossen, da bei Pilotversuchen mit einem 
Schüler:innensample Verständnisschwierigkeiten auftraten. Somit wurde dieses Item für 
beide Stichproben eliminiert, um die Vergleichbarkeit der Daten zu gewährleisten. 
Umweltbetroffenheit wurde mit der von Schultz (2001) entwickelten dreidimensionalen Skala 
gemessen. Alle 12 Items der 5-stufigen Likert-Skala ("1 = nicht wichtig" bis "5 = wichtig") 
wurden verwendet, um zu beurteilen, ob die Umweltbetroffenheit der Befragten durch 
egoistische (4 Items), altruistische (4 Items) oder biosphärische (4 Items) Motive bedingt ist.  
Die Teilnehmenden gaben zudem ihr Alter, ihr Geschlecht sowie ihren Ernährungsstil an. Zum 
Zwecke der Vergleichbarkeit wurde das Geschlecht in beiden Studien mit „0 = männlich“ und 
„1 = weiblich“ kodiert. Zur Beurteilung der Ernährungsgewohnheiten der Teilnehmer:innen 
wurde die Variable für die Auswertung in ein einfaches Antwortformat mit "0 = omnivor" und 
"1 = vegetarisch/vegan" umkodiert. 
 
Statistische Analyse 
Die beiden Studien wurden unabhängig voneinander im Rahmen von Abschlussarbeiten 
durchgeführt. Alle identischen Items aus den Studien wurden in den Vergleich der beiden 
Gruppen miteinbezogen. Die 7-stufigen Skalen zur Erfassung der PCE und der subjektiven 
Norm bei Jarzyna (2018) wurden zu 5-stufigen Skalen (1 = „stimme überhaupt nicht zu“; 5 = 
„stimme völlig zu“) abstandsgetreu umcodiert, um die Vergleichbarkeit zu den Daten von 
Bischof (2020) zu gewährleisten. 
Neben der deskriptiven Statistik und Hauptkomponentenanalysen, wurden zur Überprüfung, 
ob sich die zentralen Tendenzen der beiden unabhängigen Stichproben voneinander 
unterscheiden, Mann-Whitney-U-Tests durchgeführt (Tab. A3.2; Field 2018). Zusätzlich 
wurden Korrelations- (Tab. A3.3) und Regressionsanalysen (Tab. A3.4) durchgeführt, um zu 
testen, inwiefern die unabhängigen Variablen mit der Intention, sich nachhaltig zu ernähren 
zusammenhängen beziehungsweise diese beeinflussen. Für die statistische Auswertung 
wurde die IBM Software SPSS (Version 26; IBM Corp., 2019) genutzt. 
 
Ergebnisse 

Die Ergebnisse des Mann-Whitney-U-Tests (Tab. A3.2) zeigen, dass die Schüler:innen eine 
signifikant geringere Intention, sich nachhaltig zu ernähren (U = 71282.00; Z = -3.667; p < .001; 
r = 0.12), eine signifikant geringere subjektive Norm (U = 73133.50; Z = -2.970; p < .01; r = 0.10) 
sowie eine signifikant geringere Naturverbundenheit (U = 57137.500; Z = -7.637; p < .001; r = 
0.26), altruistische (U = 71633.500; Z = -3.535; p < .001; r = 0.12) und biosphärische 
Umweltbetroffenheit (U = 67010.50; Z = -4.917; p < .001; r = 0.17) aufwiesen als angehende 
Biologielehrer:innen. Es konnten keine signifikanten Unterschiede zwischen beiden Gruppen 
hinsichtlich der PCE (p = .949) und der egoistischen Umweltbetroffenheit (p = .069) 
nachgewiesen werden. 
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Tabelle A3.2  

Mittelwert (M), Standardabweichung (SD) und Ergebnisse des Mann-Whitney-U-Tests für Schüler:innen und 
angehende Biologielehrer:innen 
 

Variable 
Schüler:innen 

Biologie- 
lehrer:innen 

Mann-Whitney-U-Test 

M (SD) M (SD) U Z p r 
1. Intention NE 3.33 (0.69) 3.48 (0.72) 71282.00 -3.667 *** 0.12 
2. Alter 16.63 (1.15) 22.86 (2.77) - - - - 

3. Geschlecht 0.49 (0.50) 0.69 (0.46) - - - - 

4. Fleischlose Ernährung 0.14 (0.35) 0.09 (0.30) - - - - 
5. PCE 3.96 (0.74) 4.03 (0.65)   n.s.  

6. Subjektive Norm 2.60 (0.93) 2.85 (1.04) 73133.50 -2.970 ** 0.10 

7. Naturverbundenheit 2.77 (0.81) 3.21 (0.75) 57137.50 -7.637 *** 0.12 
8. Egoistische UB 4.11 (0.84) 4.41 (0.56)   n.s.  

9. Altruistische UB 4.18 (0.80) 4.45 (0.69) 71633.50 -3.535 *** 0.12 

10.Biosphärische UB 4.18 (0.82) 4.10 (0.64) 67010.50 -4.917 *** 0.17 

Anmerkung. n.s. = p > .05; ** = p ≤ .01; *** = p ≤ .001; n.s. = nicht signifikant. Intention NE = Intention, sich nachhaltig zu 
ernähren; PCE = Wahrgenommene Verbraucherwirksamkeit; UB = Umweltbetroffenheit 
 

Tabelle A3.3 zeigt, dass nahezu alle Variablen in einem korrelativen Zusammenhang mit der 
Intention, sich nachhaltig zu ernähren – sowohl bei den Schüler:innen als auch bei den 
angehenden Biologielehrer:innen stehen. Ausnahmen bildeten lediglich das Alter bei 
Schüler:innen und angehenden Biologielehrer:innen sowie das Geschlecht bei den 
Schüler:innen, für die keine Korrelationen mit der Intention, sich nachhaltig zu ernähren 
nachgewiesen werden konnten. Die höchste Effektstärke konnte in beiden Stichproben 
zwischen der Intention und der PCE nachgewiesen werden (rs = .56*** bei Schüler:innen; rs = 
.57*** bei angehenden Biologielehrer:innen). 
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                           Tabelle A3.3 

                           Ergebnisse der Spearman Korrelationsanalyse für Schüler:innen (N = 624) und angehende Biologielehrer:innen (N = 264) 

Variable 1 2 3 4 5 6 7 8 9 10 
1. Intention NE 1 -.01 .02 .32*** .56*** .36*** .46*** .22*** .33*** .41*** 
2. Alter .06 1 -.05 -.03 .07 .02 .01 .17* .09 .10* 
3. Geschlecht .20*** -.09 1 .03 .05 -.03 .01 -.02 -.01 -.07 
4. Fleischlose Ernährung .26*** .06 .03 1 .33*** .13** .24*** .04 .12** .26*** 
5. Wahrg. Verbraucherwirksamkeit .57*** .06 .10 .31*** 1 .34*** .44*** .26*** .48*** .48*** 
6. Subjektive Norm .48*** -.00 .08 .12* .48*** 1 .23*** .16*** .22*** .14*** 
7. Naturverbundenheit .34*** .20*** -.16** .26*** .41*** .20*** 1 .11** .22*** .37*** 
8. Egoistische UB .29*** .14* .05 .08 .32*** .17** .24*** 1 .56*** .36*** 
9. Altruistische UB .37*** .01 .11 .13* .38*** .27*** .21*** .44*** 1 .59*** 
10. Biosphärische UB .34*** .09 .03 .15* .36*** .19** .42*** .34*** .54*** 1 

                                 Anmerkung. Im rechten oberen Drittel befinden sich die Ergebnisse der Korrelationsanalyse für Schüler:innen, im linken unteren Drittel die Ergebnisse der Korrelations- 

                             analyse für angehende Biologielehrer:innen. * = p ≤ .05, ** = p ≤ .01, *** = p ≤ .001. Intention NE = Intention, sich nachhaltig zu ernähren; UB = Umweltbetroffenheit.  
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Tabelle A3.4 

Ergebnisse der multiplen Regressionsanalyse auf die Intention, sich nachhaltig zu ernähren für die Schüler:innen 
(N = 624) und die angehenden Biologielehrer:innen (N = 264) 
 

Variable Schüler:innen Angehende Biologielehrer:innen 
B SE B β B SE B β 

Konstante 1.44 .34  -.36 .41  
Geschlecht .05 .04 .04 -.26 .07 .17*** 
Alter -.03 .02 -.05 .01 .01 .04 
Fleischlose Ernährung .26 .07 .13*** .30 .18 .07 
Wahrg. Verbraucherwirksamkeit .29 .04 .31*** .25 .05 .34*** 
Subjektive Norm .14 .03 .19*** .10 .02 .21*** 
Naturverbundenheit .18 .03 .21*** .13 .05 .14* 
Egoistische Umweltbetroffenheit .03 .03 .04 .07 .06 .07  
Altruistische Umweltbetroffenheit -.00 .04 -.00 .17 .08 .12* 
Biosphärische Umweltbetroffenheit .06 .04 .07 -.02 .06 -.01 
R² .416*** .485*** 
Korr. R² .407*** .467*** 

Anmerkung. * = p ≤ .05, ** = p ≤ .01, *** = p ≤ .001. Wahrg. = wahrgenommene Verhaltenskontrolle. 

 

Durch das Regressionsmodell konnte bei den Schüler:innen 41% und bei den angehenden 

Biologielehrer:innen 47% der Varianz der Intention, sich nachhaltig zu ernähren erklärt 

werden. Bei den Schüler:innen hatte die PCE den größten Effekt auf die Intention, sich 

nachhaltig zu ernähren (β = .31***), gefolgt von der Naturverbundenheit (β = .21***), der 

subjektiven Norm (β = .19***) und einem fleischlosen Ernährungsstil (β = .13***). 

Bei den angehenden Biologielehrer:innen hatte die PCE ebenfalls den größten Effekt auf die 

Intention, sich nachhaltig zu ernähren (β = .34***), gefolgt von der subjektiven Norm (β = 

.21***), dem Geschlecht (β = .17***), der Naturverbundenheit (β = .14*) sowie der altruistischen 

Umweltbetroffenheit (β = .12*). 

 

Diskussion 

Intention, sich nachhaltig zu ernähren 
Generell hatten die Schüler:innen und die angehenden Biologielehrer:innen eine moderate 

Intention, sich nachhaltig zu ernähren. Dies kann darauf zurückzuführen sein, dass der Anteil 

von vegetarischen und veganen Befragten (Schüler:innen 14%; angehende 

Biologielehrer:innen 10%) in beiden Gruppen höher war als in der deutschen 

Gesamtbevölkerung im Jahr 2020 (ca. 6%; BMEL, 2020). Dabei wiesen die angehenden 

Biologielehrer:innen eine signifikant höhere Intention auf, sich nachhaltig zu ernähren als die 

Schüler:innen. Da junge Erwachsene in Deutschland erst mit knapp 23 Jahren ihr Elternhaus 

verlassen, ist davon auszugehen, dass die Mehrheit der befragten Schüler:innen zum 

Zeitpunkt der Befragung noch in ihrem Elternhaus gewohnt hat (Eurostat, 2021) und ihr 

Essverhalten damit potentiell fremdbestimmter war. Zudem könnte es sein, dass angehende 

Biologielehrer:innen aufgrund ihrer Studienfachwahl ein ausgeprägteres Interesse an 

Naturschutz- und Nachhaltigkeitsthemen als Schüler:innen haben und eher dazu bereit sind, 

sich auch dementsprechend zu verhalten.  
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Wahrgenommene Verbraucherwirksamkeit (PCE) 
Die Ergebnisse deuten darauf hin, dass sich Schüler:innen und angehende 

Biologielehrer:innen ihrer eigenen Wirksamkeit bei der Lösung von Umweltproblemen 

bewusst sind. Dies kann als positive Basis für einen Unterricht zum Thema nachhaltige 

Ernährung und die Empfänglichkeit von Informationen diesbezüglich angesehen werden. Es 

gab zwischen beiden Gruppen keinen signifikanten Unterschied in ihrer PCE. Jedoch konnte 

die PCE für beide Stichproben als wichtigster Prädiktor für die Intention, sich nachhaltig zu 

ernähren identifiziert werden. Diese Ergebnisse stehen im Einklang mit Studien, die einen 

Einfluss der PCE auf umweltfreundliche Verhaltensabsichten (u.a. Coelho et al., 2017; Joshi & 

Rahman, 2019) und die Intention, weniger Fleisch zu konsumieren (de Boer et al., 2016) 

belegen. Um die PCE zu fördern, sollten Schüler:innen und angehende Biologielehrer:innen im 

Rahmen ihrer schulischen bzw. universitären Ausbildung die Möglichkeit erhalten, die 

vielfältigen Auswirkungen ihres täglichen Ernährungsverhaltens zu erfahren. Sie sollten 

verstehen, wie ihre eigenen Ernährungsentscheidungen zur Lösung und Vorbeugung von 

Umwelt- und Gesundheitsproblemen beitragen können (Kim & Choi, 2005). Im Kontext von 

BNE eignen sich bestehende Lernansätze und Methoden bereits zur Förderung der PCE 

(UNESCO, 2017). Die Bereitstellung von geeigneten Informationen und alltagsrelevanten 

Beispielen, die die direkten Auswirkungen von Nahrungsmittelentscheidungen auf die Umwelt 

und/oder Gesundheit veranschaulichen (Coelho et al., 2017), können das Verständnis 

unterstützen. So könnten Rollenspiele oder Diskussionen durchgeführt werden, die 

verschiedene Positionen beleuchten und den Lernenden die Auswirkungen von Produktions- 

und speziellen Konsummustern näherbringen (UNESCO, 2017). Derartige Unterrichts-

beispiele können ebenso gewinnbringend in der Biologielehramtsausbildung eingesetzt 

werden. Die Methoden erscheinen sinnvoll, da sich sowohl Erwachsene (Macdiarmid et al., 

2016) als auch Schüler:innen (Dornhoff et al., 2020) der konkreten Auswirkungen ihres 

Ernährungsverhaltens möglicherweise nicht ausreichend bewusst sind. 

 

Subjektive Norm 
Übereinstimmend mit anderen Studien aus dem Ernährungsbereich (McDermott et al., 2015; 

Menozzi et al., 2017; Vermeir & Verbeke, 2008) konnte nachgewiesen werden, dass die 

subjektive Norm bei Schüler:innen und angehenden Biologielehrer:innen eine signifikante 

Vorhersagekraft für die Intention, sich nachhaltig zu ernähren hat. Das Ergebnis zeigt, dass die 

Meinung und Erwartungen nahestehender Bezugspersonen wichtig für die Entscheidung der 

Befragten sind, sich nachhaltig zu ernähren. Entgegen der Erwartungen war die subjektive 

Norm bei den Schüler:innen weniger stark ausgeprägt als bei den angehenden 

Biologielehrer:innen. Möglicherweise empfanden die Schüler:innen einen geringeren sozialen 

Druck in Bezug auf die Entscheidung, sich nachhaltig zu ernähren (oder nicht), da sie in Bezug 

auf ihr eigenes Ernährungsverhalten eher fremdbestimmt handeln. Dem hingegen empfinden 

angehende Biologielehrer:innen möglicherweise einen höheren sozialen Druck, weil sie sich 

gegenüber der Gesellschaft verpflichtet fühlen, ihrem Bildungsauftrag gerecht zu werden und 

damit Schüler:innen zu nachhaltigem Verhalten anzuregen und dies auch in ihrem privaten 

Umfeld in Form einer nachhaltigen Ernährungsweise umzusetzen.  
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Naturverbundenheit und Umweltbetroffenheit 
Eine mögliche Erklärung dafür, dass Schüler:innen eine signifikant geringere 

Naturverbundenheit, wie auch altruistische und biosphärische Umweltbetroffenheit als 

angehende Biologielehrer:innen haben, könnte zum einen das Biologiestudium sein, welches 

eine Auseinandersetzung mit biologischen Themen wie bspw. Naturschutz bietet.  

Die Ergebnisse zeigen, dass sich die Gruppen in ihrer biosphärischen und altruistischen, nicht 

aber in der egoistischen Umweltbetroffenheit unterscheiden. Nach Stern und Dietz (1994) 

hängt die Umweltbetroffenheit von den Einstellungen und der grundlegenden 

Werteorientierung eines Individuums ab. Das potentiell höhere Interesse von angehenden 

Biologielehrer:innen an der Umwelt sowie an Themen des Natur- und Umweltschutzes bietet 

eine mögliche Erklärung für die signifikanten Unterschiede in der der altruistischen und 

biosphärischen Umweltbetroffenheit. Es ist davon auszugehen, dass die angehenden 

Biologielehrer:innen sich relativ selbstbestimmt für ihr Studienfach entschieden, was 

nahelegt, dass die genannten Themen in ihrem Interessengebiet liegen.  

Wie auch in vorherigen Studien (Weber et al., 2020) konnte ein positiver Einfluss von 

Naturverbundenheit auf die Intention, sich nachhaltig zu ernähren gefunden werden, der bei 

den Schüler:innen stärker ausgeprägt war, als bei den angehenden Biologielehrer:innen. Eine 

direkte Konsequenz aus diesem Ergebnis wäre, die Naturverbundenheit in Schulen und in der 

Biologielehramtsausbildung zu fördern, zum Beispiel durch Exkursionen zum Thema „Essbare 

Wildpflanzen“, da primäre Naturerfahrungen Naturverbundenheit, Umweltbetroffenheit, wie 

auch die Motivation für umweltfreundliches Verhalten stimulieren können (Braun & Dierkes, 

2017). Aus diesen Bildungsangeboten können somit nicht nur indirekt nachhaltige 

Ernährungsverhalten, sondern auch andere nachhaltige Verhaltensweisen gefördert werden.  

Die Ergebnisse zur Umweltbetroffenheit zeigen zudem, dass sowohl die Schüler:innen als auch 

die angehenden Biologielehrer:innen besorgt über Umweltprobleme sind, sei es wegen der 

Folgen für die Biosphäre, anderer Menschen oder sich selbst. Eine Studie, die die 

Umweltbetroffenheit von ecuadorianischen und deutschen Gymnasiasten verglich, kam zu 

ähnlichen Ergebnissen für Schüler:innen (Dornhoff et al., 2019). Jedoch hatte keine der drei 

Dimensionen einen Effekt auf die Intention von Schüler:innen, sich nachhaltig zu ernähren. 

Bei den angehenden Biologielehrer:innen hatte die altruistische Dimension einen positiven 

Effekt auf die Intention, was im Gegensatz zu anderen Studien steht, die herausstellten, dass 

biosphärische Umweltbetroffenheit umweltfreundliches Verhalten vorhersagt (Schultz, 

2001). Das Ergebnis zeigt, dass sich die befragten angehenden Biologielehrer:innen, die sich 

zugunsten anderer Menschen und somit uneigennützig um die Umwelt sorgen eher bereit 

sind, sich nachhaltig zu ernähren. Die konkreten Motive zur Umsetzung einer nachhaltigen 

Ernährungsweise könnten somit primär in den positiven Auswirkungen eines nachhaltigen 

Ernährungsverhaltens für andere Menschen bzw. für die Gesellschaft bestehen. So könnten 

die angehenden Biologielehrer:innen beabsichtigen, sich nachhaltig zu ernähren, um einen 

Beitrag zur Verringerung der sozialen Ungerechtigkeiten im Nahrungsmittelsystem zu leisten, 

die mitverantwortlich für den Hunger und die Mangelernährung von mehr als 820 Millionen 

Menschen auf der Welt sind. Zusammenfassend kann vermutet werden, dass angehende 
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Biologielehrer:innen den Zusammenhang zwischen sozialen Auswirkungen und einer 

nachhaltigen Ernährung stärker wahrnehmen als Schüler:innen. 

 

Soziodemographische Variablen  
Bei den Schüler:innen konnte kein Einfluss des Geschlechts auf die Intention nachgewiesen 

werden, bei angehenden Biologielehrer:innen hingegen schon. So waren weibliche 

angehende Biologielehrer:innen eher dazu bereit, sich nachhaltig zu ernähren, als männliche. 

Das Ergebnis stimmt mit dem anderer Studien überein, wonach Frauen eine positivere 

Einstellung gegenüber Biolebensmitteln haben, eine stärkere Kaufabsicht hegen und mit 

größerer Wahrscheinlichkeit tatsächlich Biolebensmittel kaufen als Männer (Irianto, 2015). 

Zudem konnte bei nahezu gleichem Anteil an Vegetarier:innen und Veganer:innen in beiden 

Stichproben gezeigt werden, dass ein fleischloser Ernährungsstil nur bei Schüler:innen einen 

Einfluss auf die Intention, sich nachhaltig zu ernähren hat. Es könnte sein, dass sie eine 

nachhaltige Ernährung weniger ganzheitlich sehen und primär mit pflanzlicher Ernährung 

verknüpfen, beziehungsweise dass Schüler:innen, die sich fleischlos ernähren ohnehin der 

Meinung sind, sich bereits nachhaltig zu ernähren und damit einhergehend eine hohe 

Intention haben dies auch im Alltag umzusetzen. 

 
Limitationen der Studie 
Generell konnten für den Vergleich nur Variablen herangezogen werden, die in beiden Studien 

identisch waren. Der Vergleich wurde speziell für den vorliegenden Beitrag erstellt. Somit 

wäre es für zukünftige Forschungen sinnvoll, dieselben sowie weitere Einflussfaktoren wie 

beispielsweise Einstellungen und Emotionen mit exakt identischen Skalen zu erheben. 

Bezüglich der Interpretation der Ergebnisse sollte berücksichtigt werden, dass die Studien auf 

Selbstberichten der Probanden basieren. Die soziale Erwünschtheit könnte das 

Antwortverhalten der Probanden demnach beeinflusst haben (Bortz & Döring, 2006). Zudem 

kann die Transformation der Skalenstufen von 7-stufige auf 5-stufige Skalen die Ergebnisse – 

auch wenn solch eine Transformation zulässig ist (Field, 2018) – verzerrt haben, da es sein 

könnte, dass die Proband:innen dieselben Items auf einer andersstufigen Skala im Fragebogen 

anders eingeschätzt und beantwortet hätten. In zukünftigen Studien sollte erfasst werden, 

inwiefern das selbst- oder fremdbestimmte Einkaufs- und Ernährungsverhalten einen Einfluss 

auf die Intention, sich nachhaltig zu ernähren hat. Der Einfluss des Elternhauses wurde im 

Rahmen der Studie jedoch nicht berücksichtigt. Bei der Interpretation der Ergebnisse der 

Intention, sich nachhaltig zu ernähren sollte der Intention-Behavior-Gap berücksichtigt 

werden. Das bedeutet, dass eine Handlungsintention zwar eine wichtige Determinante eines 

Verhaltens sein kann, jedoch nicht zwangsweise in einer tatsächlichen Verhaltensausführung 

resultiert (Graf, 2007). Eine weitere Limitation ist, dass die Stichproben weder für die 

Schüler:innen noch für die angehenden Biologielehrer:innen für Deutschland repräsentativ 

waren. 
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Appendix B) Questionnaires of the quantitative studies 
Appendix B1: Questionnaire of Study 1 

 
Note. All questionnaires in Appendix B) are shown in grayscale. The originals also contain color pages. 
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Appendix B2: Questionnaire of Study 2 
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Appendix B3: Questionnaire of Study 3 
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Appendix C) Interview Guide and Questionnaire of Study 4 
 

Karte: 1 Abschnitt: 1 - Small Talk  Intention/ Forschungsinteresse: 
Situation entspannen, Einstieg in das Interview  

Vorbereiten:  
- Aufnahmegerät anschalten (Smartphone als Backup zur Sprachaufnahme vorbereiten) 
- Videoverbindung herstellen  
- Leitfadenkarten, Zettel, Stift hinlegen 
 
Ablauf:  
- Begrüßung 
- Ggf. Technische Probleme beheben  
- Kurzer Small Talk:  
- Können Sie mich verstehen und sehen? 
- […] 
- Zeitplan klären: Muss ein Zeitrahmen aufgrund nachfolgender Termine eingehalten werden? Das Interview dauert ca. 30 Minuten  

 

Karte: 2 Abschnitt:  2 - Informationen zum Interview  Intention/ Forschungsinteresse:  
Aufklärung über den Ablauf des Interviews 

Ablauf: 
- Ich würde Ihnen gerne ein paar Informationen zum Ablauf des Interviews geben und dazu, wie ich die Informationen weiterverwenden werde. 
- Ich fang einfach mal mit mir an: Ich bin (Name) und bin wissenschaftliche Mitarbeiterin in der Biologiedidaktik.  
- Ich möchte heute mit Ihnen über die Themen Nachhaltige Ernährung als Unterrichtsthema vs. Indoktrinationsgefahr sprechen. 
- Es geht mir hierbei nicht um Ihr Wissen über nachhaltige Ernährung, sondern um Ihre Erfahrungen und Ihre Einschätzungen als Biologielehrkraft 
- Ich werde dieses Interview mit einem Aufnahmegerät aufzeichnen. Die Aufnahme wird im Anschluss abgetippt und die Aufzeichnung wird gelöscht, da wir nur noch mit 

dem Schriftstück weiterarbeiten werden. Alles, was mit diesem Interview zu tun hat, werde ich anonymisieren. Weder Ihr Name noch die Schule an der Sie unterrichten 
werden genannt.  

- Die Teilnahme am Interview ist freiwillig und Sie können jederzeit abbrechen oder eine Frage unbeantwortet lassen, falls Sie das möchten. 
- Nach dem Interview möchte ich noch einen kurzen Fragebogen zu allgemeinen Informationen zu Ihrer Person gemeinsam mit Ihnen ausfüllen.  
- Falls Sie keine Fragen mehr haben, würde ich nun starten mit der Aufnahme. Ist das in Ordnung?  
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Karte: 3 
Abschnitt: 3 – Einleitung, Block 1  
Themenbereich: Assoziationen und Vorstellungen zur 
nachhaltigen Ernährung  

Intention/ Forschungsinteresse:  
Thematischer Einstieg; Assoziationen zur nachhaltigen Ernährung  

Leitfrage / Erzählaufforderung:  
Meine erste Frage ist eher allgemeiner Natur: Welche Assoziationen haben Sie zu nachhaltiger Ernährung? Schreiben Sie sich doch bitte mindestens fünf Begriffe auf, die Ihnen 
dazu als erstes in den Kopf kommen.  
Alternativformulierung(en):  
Wenn Sie den Ausdruck „nachhaltige Ernährung“ hören, welche (mind.) fünf Begriffe fallen Ihnen dazu spontan ein?  

Inhaltliche Aspekte:  
Proband notiert mind. 5 
Begriffe 
Erklärungen zu den 
Begriffen & weitere 
Aspekte (Bedeutung, 
praktische Umsetzung 
etc.) 
 
Alle Wörter ansprechen 
 
Persönliche Vorstellungen 
von NE 

Weitere Fragen:  
Könnten Sie mir Ihre persönliche Definition 
von nachhaltiger Ernährung geben?  
 
Begriffe einzeln durchgehen und jeweils von 
dem Probanden in eigenen Worten erklären 
lassen 
 
Mögliche Nachfragen zu den Begriffen: Wie 
sind Sie darauf gekommen?  
 
Möglichst viel nachhaken, besonders bei 
fehlender Erklärung!! 

Intervention/ Sonstiges: 
Falls Lösungen erfragt 
werden: „Ich mache mir 
gerne eine Notiz und 
dann sprechen wir am 
Ende darüber“ 
 
Möglichkeit: Definition 
der nachhaltigen 
Ernährung geben  

Erwartungshorizont:  
- Anteile der 5 Dimensionen: Kultur, Wirtschaft, Umwelt, 

Gesundheit, Gesellschaft 
- Gesunde Ernährung  
- Obst/ Gemüse  
- Biologisch angebaute Lebensmittel 
- Ernährungsformen (Vegan/Vegetarisch)  
- Regionale/ Saisonale Lebensmittel 
- Freilandhaltung, keine Massentierhaltung 
- CO2 Ausstoß  
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Karte: 4 

 
Abschnitt: 4 - Hauptphase, Block 2A 
Themenbereich: Unterrichtliche Umsetzung des Themas im 
Biologieunterricht  
 

 
Intention/ Forschungsinteresse:  
Wie wird das Thema unterrichtet?  

Leitfrage / Erzählaufforderung:  
Haben Sie schon einmal das Thema „Nachhaltige Ernährung“ im Biologieunterricht behandelt?  
Wenn JA: Wie sind Sie das Thema angegangen? Worauf haben Sie besonders geachtet?  
Wenn NEIN: Wie würden Sie das Thema im Biologieunterricht umsetzen?  
Alternativformulierung(en):  
Inhaltliche Aspekte:  
5 Dimensionen beachten  
 
Definition „Nachhaltige 
Ernährung“ 
 
Beeinflussen der Schüler 
 
Eigene Meinung 
missachten  

Weitere Fragen/ Hinweise: 
Welche Methoden würden Sie nutzen, um das 
Thema „Nachhaltige Ernährung“ zu 
unterrichten?  
 
Welche Aspekte sind/waren Ihnen beim 
Unterrichten des Themas wichtig? Wie 
konnte/ könnte der Unterricht gut gelingen? 
 
Welche Inhalte waren enthalten/sollten 
enthalten sein? 
 
Wie würden Sie das Thema einbetten? 
(Stichwort: BNE-Einheit oder Ernährung?) 
 
Haben Sie das Thema nachhaltige Ernährung 
aus persönlichem Interesse unterrichtet, oder 
stand es im Lehrplan bzw. im 
Hauscurriculum?  

Intervention/ Sonstiges 
 

Erwartungshorizont:  
- Aspekte der Dimensionen und Grundsätze nach von Koerber 

(2014) 
- Thematische Einbettung in SDGs/ Umweltschutz/ Biodiversität / 

BNE/ … 
- Explizites Bewerten 
- Gruppendiskussionen 
- Methoden, die Perspektivwechsel ermöglichen 
- Kompetenzbereich Bewertung 
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Zusatzinformationen: Definition Nachhaltige Ernährung  
 
Nachhaltige Ernährungsweisen haben geringe Auswirkungen auf die Umwelt, tragen zur Lebensmittel- und Ernährungssicherung bei und ermöglichen heutigen und zukünftigen 
Generationen ein gesundes Leben. Sie schützen und respektieren die biologische Vielfalt und die Ökosysteme, sie sind kulturell angepasst, verfügbar, ökonomisch gerecht und 
bezahlbar, sicher und gesund, und verbessern gleichzeitig die natürlichen und menschlichen Lebensgrundlagen. 
Quelle: Übersetzung des BzfE nach: FAO (Food and Agriculture Organization of the United Nations) (2012). Final Document. In Burlingame B, Dernini S (Hrsg.). Sustainable diets 
and biodiversity - Directions and solutions for policy research and action. Proceedings of the International Scientific Symposium Biodiversity and Sustainable Diets United Against 
Hunger. FAO, Rome.  
 
Nachhaltige Ernährung bedeutet also sich so zu ernähren, dass die gesamten gesundheitlichen, ökologischen, ökonomischen, kulturellen und sozialen Auswirkungen unseres 
Ernährungsstils möglichst positiv ausfallen. Zum Beispiel durch den Konsum von fair gehandelten, regionalen und/oder „Bio“ Nahrungsmitteln. 
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Karte: 5 

 
Abschnitt: 5 - Hauptphase, Block 2B 
Themenbereich: Indoktrination als Problem beim 
Unterrichten von nachhaltiger Ernährung? 
 

 
Intention/ Forschungsinteresse:  
Spannungsfeld Nachhaltige Ernährung – Indoktrination 

Leitfrage/ Erzählaufforderung:  
- Sehen Sie beim Unterrichten von nachhaltiger Ernährung eine Gefahr der Indoktrination?  
- Wenn ja, warum? Wenn nein, warum nicht? 
- Welche konkreten Methoden/ Unterrichtsabläufe würden Sie nutzen, um Indoktrination zu vermeiden? 
Alternativformulierung(en):  
- Was muss eine Lehrkraft tun, um Ihre Schüler diesbezüglich möglichst wenig zu indoktrinieren? 
- In welchen Aspekten muss eine Lehrkraft besonders aufpassen, um nicht zu indoktrinieren?  
Inhaltliche Aspekte:  
Erfahrungen aus der 
Lehrzeit, 
Indoktrination 

Weitere Fragen/ Hinweise:  
- Inwiefern würden Sie Ihren eigenen 

Ernährungsstil an die SuS preisgeben?  

Intervention/ Sonstiges:  
Nach möglichen Unterrichts-
strategien fragen 

Erwartungshorizont:  
- Zu sehr die eigene Meinung einbringen  
- Indoktrinationsgefahr durch zu wenig Fachwissen zum Thema 

 
 
Karte: 6 

 
Abschnitt: Ausklangphase / Ende 
  

Intention/ Forschungsinteresse:  
Abschluss des Interviews, Fragen klären; Ergänzungen  

Ablauf:  
- Ich bin jetzt soweit mit meinen Fragen durch, haben Sie noch etwas was sie ergänzen möchten oder haben Sie Fragen an mich?  
- Gab es irgendwelche Verständnisschwierigkeiten oder sonstige Probleme während des Interviews? Sind Ihnen Dinge besonders schwergefallen oder haben Dinge 

Sie gestört? Durch Ihr Feedback könnte ich bei folgenden Interviews eventuell noch etwas optimieren.  
- Fragebogen zusammen ausfüllen  
- Aufnahmeende 

 
- Super, Dankeschön. Dann habe ich jetzt alles was ich brauche.  
- Vielen Dank, dass Sie mitgemacht haben. Ich hoffe es war hat Ihnen ein wenig Spaß gemacht.  
- Bleiben Sie gesund 
- Verabschiedung  
- Fragebogen zu Ende ausfüllen  
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Note. This questionnaire was completed together with the respondent after the respective interview. 
 

Interviewnummer/ anonymisierter 
Name  

Datum   
Art des Interviews  
Uhrzeit/ Dauer des Interviews  
Geschlecht   
Berufserfahrung (Jahre)  
Ernährungsweise 
 Omnivor Vegetarisch Vegan Anders 

Wie wichtig ist Ihnen das 
Thematisieren einer Bildung für 
Nachhaltige Entwicklung im 
Schulalltag? 
 - - - - - - - - - - - - - - - - - -  
Wie wichtig ist/ wäre Ihnen dabei 
das konkrete Thema Nachhaltige 
Ernährung?  

Sehr wichtig Wichtig Eher unwichtig Unwichtig 

    

    

Würden Sie sich mehr Fortbildungen 
zu konkreten BNE-Themen 
wünschen? 

Eher ja Eher nein 

Note. This questionnaire was filled out by the interviewer after each interview. 
 

 

Auffälligkeiten  
(äußere Gegebenheiten)  

 
 
 

Eindruck des Probanden  
(Persönlichkeit, Stimmung, 
Auftreten; Befürworter oder Gegner) 

 
 
 

Atmosphäre während des Interviews 
 
 
 

 
Unterbrechungen/ Störungen  
 

 
 
 

Spontanität der Assoziationen 
(umfassend, etc.) 

 
 
 

 
Sonstiges 
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Appendix D) Supplementary Material 
 
Supplementary Material for Chapter 3.1: Results of explanatory factor analyses of “intention to eat sustainably” (INT) 

 Abkürzungen Faktorladung 
Eigenwert 

des Faktors 

Anteil erklärter 

Varianz (%) 
KMO-Wert 

Intention, sich nachhaltig zu ernähren 

Im nächsten Monat beabsichtige ich…  
… bevorzugt pflanzliche Nahrungsmittel zu kaufen. INT01 .51 

2.57 28.5% .73 

… ökologisch erzeugte („Bio“) Nahrungsmittel zu kaufen. INT02 .55 
… regionale Nahrungsmittel zu kaufen. INT03 .70 
… saisonale Nahrungsmittel zu kaufen. INT04 .54 
… bevorzugt gering verarbeitete Nahrungsmittel zu kaufen. INT05 .64 
… fair gehandelte Nahrungsmittel zu kaufen. INT06 .64 
… keine Nahrungsmittel zu verschwenden. INT07 .29(*) 
… umweltfreundlich verpackte Nahrungsmittel zu kaufen. INT08 .55 
… dass der Genuss beim Essen nicht zu kurz kommt.  INT09 .18(*) 

 
 Abkürzungen Faktorladung 

Eigenwert 

des Faktors 

Anteil erklärter 

Varianz (%) 
KMO-Wert 

Einstellung gegenüber nachhaltiger Ernährung 

Mich nachhaltig zu ernähren ist für mich… 
… sehr unwünschenswert – sehr wünschenswert. ATT01 .60 

6.20 47.7% .88 

… sehr schlecht – sehr gut. ATT02 .75 
… sehr dumm – sehr klug. ATT03 .73 
… sehr langweilig – sehr spannend. ATT04 .65 
… sehr schädlich – sehr vorteilhaft. ATT05 .66 
… sehr unerfreulich – sehr erfreulich. ATT06 .83 
… sehr wertlos – sehr wertvoll. ATT07 .78 
… sehr alltäglich – sehr außergewöhnlich. ATT08 .06(*) 
… sehr unbefriedigend – sehr befriedigend. ATT09 .68 
… sehr unwichtig – sehr wichtig. ATT10 .82 
… sehr uninteressant – sehr interessant. ATT11 .65 
… nichtssagend – vielsagend.  ATT12 .61 
… sehr negativ – sehr positiv. ATT13 .81 
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 Abkürzungen Faktorladung 
Eigenwert 

des Faktors 

Anteil erklärter 

Varianz (%) 
KMO-Wert 

Subjektive Norm 

Die meisten Personen, die mir wichtig sind, finden, dass ich mich nachhaltig ernähren sollte. SN01 .90 

2.07 51.7% .72 Meine Familie findet, dass ich mich nachhaltig ernähren sollte. SN02 .77 
Meine Freunde finden, dass ich mich nachhaltig ernähren sollte. SN03 .82 
Meine Dozenten finden, dass ich mich nachhaltig ernähren sollte. SN04 -.00(*) 

 
 Abkürzungen Faktorladung 

Eigenwert 

des Faktors 

Anteil erklärter 

Varianz (%) 
KMO-Wert 

Wahrgenommene Verhaltenskontrolle 
Wenn ich wollte, wäre es einfach für mich, mich nachhaltig zu ernähren. PBC01 .79 

2.12 53.0% .78 Die Entscheidung mich nachhaltig zu ernähren, unterliegt meiner vollständigen Kontrolle. PBC02 .42(*) 
Mich nachhaltig zu ernähren ist für mich völlig unmöglich – sehr gut möglich. PBC03 .82 
Für mich ist eine nachhaltige Ernährungsweise zu erreichen sehr schwierig – sehr einfach. PBC04 .80 

 
 Abkürzungen Faktorladung 

Eigenwert 

des Faktors 

Anteil erklärter 

Varianz (%) 
KMO-Wert 

Naturverbundenheit 
Meine Verbindung zur Natur und der natürlichen Umwelt ist Teil meiner Spiritualität.  NR61 .76 

 
3.09 

 
51.5% .83 

Mein idealer Urlaubsort wäre eine abgelegene Wildnis. NR62 .60 
Ich denke immer daran, wie mein Handeln die Umwelt beeinflusst. NR63 .57 
Ich bemerke wilde Tiere, wo immer ich bin. NR64 .67 
Meine Beziehung zur Natur ist ein wichtiger Teil meines Selbst. NR65 .92 
Ich fühle mich sehr verbunden mit allen Lebewesen und der Erde. NR66 .73 

 
 Abkürzungen Faktorladung 

Eigenwert 

des Faktors 

Anteil erklärter 

Varianz (%) 
KMO-Wert 

Umweltbetroffenheit 
Wenn es so weitergeht wie im Moment, werden wir bald eine große ökologische Katastrophe erleben. EC01 .67 

2.21 44.1% .78 
Die Ozeane sterben allmählich durch Verschmutzungen mit Öl und Abfall. EC02 .76 
Wir sind dabei, die natürlichen Ressourcen der Erde schnell aufzubrauchen. EC03 .83 
Die Umweltprobleme sind nicht so schlimm, wie die meisten Leute glauben. EC04 .61 
Die Leute sorgen sich zu sehr darum, dass der menschliche Fortschritt der Umwelt schadet. EC05 .35(*) 
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Supplementary Material for Chapter 3.2: CFA results based on the initial and modified calculations 
Item Initial Modified 

 Factor loading Factor loading 
Intention to eat sustainably (INT) 
Next month, I intend to buy… 
… preferably vegetable food. (INT01) 0.600 0.598 
… organic food. (INT02) 0.669 0.682 
… local products. (INT03) 0.725 0.726 
… seasonal products. (INT04) 0.551 0.537 
… preferably minimally processed food. (INT05) 0.419 EXC 
… fair trade products. (INT06) 0.613 0.617 
… only as much food as I really need. (INT07) 0.045n.s. EXC 
Attitudes towards sustainable nutrition (ATT) 
To eat sustainably is … for me. 
… very undesirable—very desirable … (ATT01) 0.679 0.672 
… very bad—very good … (ATT02) 0.758 0.774 
… very harmful—very beneficial … (ATT03) 0.689 0.708 
… very unhealthy—very healthy… (ATT04) 0.681 0.705 
… very unimportant—very important … (ATT05) 0.782 0.768 
… very exhausting—very easy… (ATT06) 0.359 EXC 
Subjective norm (SN) 
Most people who are important to me think that I should eat sustainably. (SN01) 0.903 0.918 
My family thinks that I should eat sustainably. (SN02) 0.810 0.813 
My friends think that I should eat sustainably. (SN03) 0.844 0.816 
My lecturers think that I should eat sustainably. (SN04) 0.389 EXC 
Perceived behavioral control (PBC) 
To eat sustainably is… very impossible—very possible … for me. (PBC01) 0.762 0.784 
For me, achieving sustainable nutrition is … very difficult—very easy. (PBC02) 0.811 0.812 
If I wanted to, it would be easy for me to eat sustainably. (PBC03) 0.673 0.633 
The decision to eat sustainably underlies my complete control. (PBC04) 0.444 EXC 
Nature relatedness (NR) 
My ideal vacation spot would be a remote, wilderness area. (NR01) 0.672 0.668 
I always think about how my actions affect the environment. (NR02) 0.555 0.550 
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My connection to nature and the environment is a part of my spirituality. (NR03) 0.598 0.597 
I take notice of wildlife wherever I am. (NR04) 0.636 0.633 
My relationship to nature is an important part of who I am. (NR05) 0.839 0.831 
I feel very connected to all living things and the Earth. (NR06) 0.767 0.770 
Environmental concern (EC) 
Egoistic concern (ego) 
I am concerned about environmental problems because of the consequences for… 
… me. (ECego1) 0.836 0.836 
… my lifestyle. (ECego2) 0.677 0.675 
… my health. (ECego3) 0.639 0.635 
… my future. (ECego4) 0.562 0.562 
Altruistic concern (alt) 
… people in my country. (ECalt1) 0.681 0.685 
… all people. (ECalt2) 0.774 0.772 
… children. (ECalt3) 0.736 0.741 
… future generations. (ECalt4) 0.629 0.629 
Biospheric concern (bio) 
… plants. (ECbio1) 0.910 0.899 
… marine life. (ECbio2) 0.952 0.951 
… birds. (ECbio3) 0.961 0.959 
… mammals. (ECbio4) 0.932 0.930 
Robust CFI 
Robust RMSEA 
SRMR 

0.896 
0.054 
0.069 

0.928 
0.050 
0.066 

Note. n.s. = not significant; * p < 0.05. All other factor loadings were significant on a p ≤ 0.001 level. EXC = excluded item 
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Supplementary Material for Chapter 3.3: Instrument for measuring student biology teachers’ knowledge about sustainable nutrition 

Item 
Difficulty 

index* (Pi) 
Max. 

points 

Mean 

points 

(M) 

Source 

 
1) Which of the following statements about the consumption of meat are correct? Several possibilities can be 

ticked!  
ü Meat is a good source of iron and vitamin B12. 
� Approximately 10% of the soy produced worldwide is used as feed for farm animals. 
� There is probably enough meat available for the world population in 2050. 
ü The area required for the production of plant food is less than for animal products. 
ü The production of animal food releases more greenhouse gas emissions than the production of plant food. 

 

82 5 4.11 Sass (2019)(Sass, 2019) 

 

2) At what time of year are the following foods in season in Germany? 

First select a food by clicking a box, then place a marker in the graph by clicking or dragging again. If several 
months/seasons apply, position the marker in the middle. Marks can be corrected by clicking again. 

 
 
Solution: hazelnut: September to November; kale: October to January; asparagus: April to June; grapes: September 
to November, cherries: June to August 
 

70 5 3.49 

NABU 
(2015)(Naturschutzbund 

Deutschland (NABU), 
2015) 

 

3) What are the characteristics of organic food? Several possibilities can be ticked off! 

ü They promote species-appropriate animal husbandry. 
ü They are produced without chemical/synthetic fertilizers. 
� They reduce diseases such as overweight and high blood pressure. 
� They cause the same release of CO2 and other greenhouse gases as traditionally produced food. 
ü They require less energy and resources. 

 

79 5 3.94 
Nölle, Schindler, and 

Teitscheid (2010)(Nölle et 
al., 2010) 
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4) How do greenhouse gas emissions from the production of different foods differ? 

Classify the production of 1 kg of each of the following foods according to their level of greenhouse gas emissions! 
Drag the cards to the desired position.  
 

 
 
 
 
 
 
 
 
 

 
 
Solution:  
(1) Beef, (2) Poultry, (3) Eggs, (4) Asparagus by truck from Spain,  
(5) Regional tomatoes in season  
 

71 5 3.57 Nölle et al. (2010)(Nölle et 
al., 2010) 

 

5) What does the following label mean, or what does it contain?  

Several possibilities can be ticked off! 
ü EU organic logo 
� German Bio-Siegel 
ü Animal welfare  
� Prohibition of genetic engineering 
� Avoidance of flavor enhancers  
ü Supplement to the German Bio-Siegel 

65 6 3.90 Nölle et al. (2010)(Nölle et 
al., 2010) 

 

 

6) What does the following label mean, or what does it contain?  

Several possibilities can be ticked off! 
ü German organic farmers‘ association 
� Organic private label of a company 
� Weaker criteria than EU standards  
ü Stricter criteria than EU standards 
ü Avoidance of synthetic chemical nitrogen fertilizers 
� Control of the production farms by nearby organic farmers 

 

 
 
 
 
 
 

63 

 
 
 
 
 
 

6 

 
 
 
 
 
 

3.79 

 
 
 
 
 
 

Nölle et al. (2010)(Nölle et 
al., 2010) 

Lowest 
emission 

Highest 
emission 

1 2 3 5 4 

Beef 
Asparagus by 

truck from 
Spain 

Tomatoes 
(regional, in 

season) 
Poultry Eggs 
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7) What does the following label mean, or what does it contain?  

Several possibilities can be ticked off! 
ü Respect for human rights 
� Child labor 
ü Compliance with minimum wages 
� Genetically modified seeds  
ü Transparent trading relationships 
ü Participation of small farmers in important decisions of the cooperatives 

 

80 6 4.82 Nölle et al. (2010)(Nölle et 
al., 2010) 

 
8) What does buying regional food guarantee? Several possibilities can be ticked off! 
ü Reduction of transport distances 
� Healthy nutrition/good quality 
ü Strengthening regional economic cycles 
ü Fairly paid wages for farmers 
� Support for animal welfare initiatives 

 

91 5 4.55 Nölle et al. (2010)(Nölle et 
al., 2010) 

 
9) Through a vegetarian diet, a person can save 0.45 tons of CO2 per year. In contrast, how much CO2 can be saved 

through a vegan diet? Please choose only one answer here! 
� About 0.5 tons 
ü About 2 tons 
� About 10 tons 
� I do not know. 

 

45 1 0.45 
Poore and Nemecek 

(2018)(Poore & Nemecek, 
2018)  

Notes. A maximum of 34 total points (44 points before item difficulty analysis) could be achieved. *Item difficulty: Pi = 0 means that the item is very difficult, while Pi = 100 means that 
the item is very easy. Only items of medium difficulty were retained for further analyses (Pi > 20 and Pi < 80). The difficulty index !! of an item "	results from the following formula:  

!! =
%!!

&'%(%!)	
∙ 100 

Pi is described as quotient of the mean (%) of item (") and the maximum achievable points in the item &'%(%")	(Kelava & Moosbrugger, 2012).Light grey items were not included in 
statistical analyses. They were eliminated after the item difficulty analysis. For question 2, respondents should drag the particular food to the month(s) in which they assume the fruits 
or vegetables are in season. Regions (e.g., from April to June) were programmed so that the program automatically recognized the position and rated the position as right or wrong.  
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Supplementary Material for Chapter 3.3: Results from principal component analysis 
Items Factor loadings 
Intention to teach sustainable nutrition  
I have firmly resolved to teach sustainable nutrition in biology lessons.  .91 
I plan to address sustainable nutrition in a week-long class project in the future.  .58 
It is my firm decision to teach sustainable nutrition in biology lessons.  .90 
I will try to teach sustainable nutrition in biology lessons.  .68 
I definitely intend to teach sustainable nutrition in biology lessons.  .87 

KMO = .82; Eigenvalue = 3.20; Explained variance = 64.0%  

Attitudes toward teaching sustainable nutrition   
Biology teachers should provide students the opportunity to gain concrete experience in eating sustainably. .69 
I think it is important to take time to integrate sustainable nutrition into biology lessons.  .82 
The topic of sustainable nutrition should be included in school curricula. .76 
Biology teachers should help students develop an understanding of sustainable nutrition.  .83 
One of my future teaching goals in biology classes is to make a positive contribution to helping students learn about sustainable nutrition.  .81 
I think it is important that students acquire knowledge about sustainable nutrition.  .83 
It is a good idea to address sustainable nutrition in biology lessons.  .84 

KMO = .92; Eigenvalue = 4.47; Explained variance = 63.9%  

Subjective norms toward teaching sustainable nutrition  
People who are important to me expect me to address sustainable nutrition in biology lessons.  .59 
The parents of my future students expect me to address sustainable nutrition in my biology lessons.  .78 
My future students expect me to teach sustainable nutrition. .71 
My future colleagues expect me to teach sustainable nutrition.  .81 
The majority of people think that it is important to address sustainable nutrition.  .66 
My future school administrators expect me to address sustainable nutrition in my biology lessons.  .83 

KMO = .82; Eigenvalue = 3.22; Explained variance = 53.7%  

Self-efficacy toward teaching sustainable nutrition  
It would be easy for me to teach sustainable nutrition in biology lessons.  .72 
In my future biology lessons, I could decide to focus on sustainable nutrition.  .47 
I feel able to address sustainable nutrition in biology lessons.  .85 
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I would not know how to implement sustainable nutrition in biology lessons. (re.) .67 
I have the necessary skills to teach sustainable nutrition in biology lessons.  .84 
I understand sustainable nutrition well enough to teach it effectively.  .87 
I would be able to answer students' questions about sustainable nutrition.  .85 
I have too little knowledge and information about the topic to bring it up in school. (re.) .77 

KMO = .89; Eigenvalue = 4.68; Explained variance = 58.5%  

Intention to eat sustainably   
Next month, I intend to buy…  
… preferably vegetable food.  .55 
… organic food.  .71 
… regional products.  .74 
… seasonal products.  .69 
… preferably minimally processed food.  .60 
… Fair-Trade products.  .70 
… only as much food as I really need.  EXC 

KMO = .72; Eigenvalue (*) = 2.75; Explained variance = 39.3%  

Attitudes toward sustainable nutrition   
Eating sustainably is … for me.  
… very undesirable – very desirable …  .80 
… very bad – very good …  .84 
… very harmful – very beneficial …  .75 
… very unhealthy – very healthy…   .76 
… very unimportant – very important …  .83 
… very exhausting – very easy…  .55 
… very uninteresting – very interesting …  .79 
… very boring – very exciting …   .78 

KMO = .87; Eigenvalue = 4.70; Explained variance = 58.7%  

Note. We used a principal component analysis (PCA) with oblique rotation. EXC = Item excluded based on factor loading below .40; KMO = Kaiser-Meyer-Olkin 
test. (*) = Fixed number of one factor to be extracted. (re.) = Items were recoded before analysis. 
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