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Abstract: Recently, the German state of Baden-Wiirttemberg included ESD as a guiding perspective
for all school curricula. Consequently, teacher education needs to empower and motivate student
teachers to implement ESD in schools. In previous ESD research, however, the motivational dimen-
sion rarely has been investigated. Psychological theories stress the importance of developing an
intention for the actual realization of a behavior. Therefore, we investigated, in an online survey
(N = 366), which factors influence student teachers” ESD implementation intention. Furthermore,
we investigated how student teachers understand the guiding perspectives and what influences the
actual ESD implementation from the respondents’ point of view. Via structural equation modelling,
we found direct effects of subjective task value, expectation of success and ESD knowledge, as
well as indirect effects of SD attitudes and ESD implementation beliefs on ESD implementation
intention, but no effects for subjective norm and perceived costs. Analyses of open answers revealed
complex understandings of ESD, but also misinterpretations mainly in terms of ESD as equivalent to
environmental education. Furthermore, student teachers expected barriers (e.g., lack of time) and
formulated support needs (e.g., teaching material) for implementing ESD in schools. Our findings
stress the importance of advancing ESD implementation in teacher education.

Keywords: Education for Sustainable Development (ESD); Theory of Planned Behavior (TPB);
Expectancy-Value Theory (EVT); predictors; implementation intention; student teachers; teacher
education

1. Introduction

Our world is at a crucial crossroads: severe challenges such as the COVID-19 pandemic,
the growing economic inequality and recent extreme weather events highlight the urgency
of an extensive social transformation toward sustainability. Education is an essential
prerequisite for advancing sustainable development, because “Education for Sustainable
Development” (ESD) aims to empower and motivate individuals to create sustainable and
just societies through education [1].

In order to implement ESD as comprehensively as possible in all areas of education,
ESD has been established as a guiding objective of numerous international initiatives.
Examples include the UN Decade of ESD (2005-2014), the Global Action Programme (GAP)
on ESD (2015-2019), the 2030 Agenda for Sustainable Development with its 17 Sustainable
Development Goals (SDGs) and the ESD for 2030: Towards Achieving the SDGs (2020-
2030). In Germany, too, ESD is increasingly being anchored in educational landscapes.
For example, the state of Baden-Wiirttemberg has anchored ESD as one of the guideline
perspectives in the new curriculum (see Figure 1) as well as a cross-sectional competence
into teacher education [2,3].
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Education for Sustainable Development enables students to make informed decisions and
act responsibly to protect the environment, for a functioning economy and a fair global
society for current and future generations. This relates above all to respecting the natural
limits of the Earth system's carrying capacity and dealing with growing social and global
injustices. This requires responsibly applied creativity, intelligent solutions, and foresight.
Sustainable development requires learning processes that promote the necessary mental
and cultural change. In addition to the acquisition of knowledge about (non-) sustainable
developments, the following core concerns are of particular importance: Willingness to
engage and take responsibility, dealing with risks and uncertainty, empathy for other
people’s life situations and solid judgement on future issues.

Education for Sustainable Development empowers students to contribute to sustainable
development as consumers, at work, through civic engagement and political action. It is
therefore not only a matter of being able to react to existing problems, but above all deal-
ing with the future with foresight and of participating in innovative life and society de-
signs that make a forward-looking and responsible transition to a sustainable world pos-
sible.

The anchoring of the guiding perspective in the education plan is concretised by the fol-
lowing terms: Significance of and threats to sustainable development, Complexity and
dynamics of sustainable development, Values and norms in decision-making situations,
Criteria for actions that promote and inhibit sustainability, Participation, involvement, co-
determination, Capacity for democracy, Peace strategies.

Figure 1. Guiding Perspective on Education for Sustainable Development [4].

1.

In its formulation, the guiding perspective focuses on understanding the multiple
facets and the complexity of sustainable development, and on enabling students to deal
with this complexity by developing future solutions as well as engaging actively in pro-
moting sustainable development. Furthermore, the guiding perspective is rooted in the
so-called “Beutelsbach Consensus”, which has been formulated for political education in
Germany [5]. This consensus states that in schools, all education that contains political
aspects has to adhere to three basic principles:

No overpowering: Overpowering students in any way in order to trick them into
conforming to a certain opinion is not permitted. Teachers must support students to
develop their own opinion towards a topic. The goal of all political education is the
education of mature and responsible citizens.

What is controversial in science and politics, has to be presented as controversial
in school: It is important to describe different options and alternatives, in order to
prevent indoctrination. This might even involve developing positions that might be
alien to students in more detail. This also includes presenting those topics that are not
controversial in science, such as human activity being the main reason for the current
rapid climate change, as not controversial. However, this request of the Beutelsbach
Consensus is sometimes misunderstood, and it is falsely assumed that climate change
denial needs to be presented as a valid option, too.

Students need to be enabled to analyze a political situation and their own interest, as
well as to influence a political situation in terms of their own interests. This aligns
with the guiding perspective, because it includes education about participation and
engagements in order to pursue sustainable development.

Taken together, the idea behind the guiding perspective and the Beutelsbach Consen-

sus comes close to what Vare and Scott [6] have called ESD 2, which is “building capacity
to think critically about what experts say and to test ideas, exploring the dilemmas and
contradictions inherent in sustainable living” (p. 191). This idea of ESD goes beyond
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traditional environmental education, which Vare and Scott [6] call ESD 1, and consists of
“promotion of informed, skilled behaviors and ways of thinking, useful in the short-term
where the need is clearly identified and agreed” (p. 191).

However, the leap from a theoretical mission to an actual implementation of ESD
in schools can only succeed if teachers actually implement ESD in schools. Therefore,
researchers investigate which factors support or hinder teachers” ESD implementation
(e.g., [7-13]). While several ESD surveys among teachers have already been conducted
(e.g., [7,8,10,13-15]), there have been only a few large-scale ESD surveys among student
teachers investigating which factors support or hinder their behavior to implement ESD
in schools. Against the background that student teachers play a crucial role for the ESD
implementation in schools in future [1], and that in several studies, teachers mentioned
insufficient teacher education and teacher training as a barrier for the actual implementation
of ESD in schools [7,8,10,13-15], large-scale surveys might help to identify factors that
support or hinder their intentions to implement ESD later in their careers as teachers.

1.1. The Role of ESD Implementation Intention

According to the findings of motivational psychology, an existing behavioral intention
(here, the intention to implement ESD in school) represents a central basic prerequisite for
the actual execution of this behavior (e.g., [16-20]). High ESD implementation intention
among (student) teachers can thus be considered as an essential necessary condition for
successful implementation of ESD in schools. Therefore, one goal of this study was to
investigate what factors influence student teachers” ESD implementation intention.

1.1.1. Factors Influencing the Formation of Intention

First described by Ajzen in 1985, the Theory of Planned Behavior (TPB) is one of
the most widely used theories to predict and explain behavioral intentions and behav-
ior [21,22]. According to the TPB [20], attitude, subjective norm and perceived behavioral
control towards a certain behavior determine the intention to perform this behavior. In
relation to our study, attitude describes the extent to which student teachers evaluate the
implementation of ESD in schools as positive or negative. The subjective norm refers to
the perceived social pressure that important reference people from professional or private
life expect ESD implementation in their work as teachers. Perceived behavioral control
describes the perceived control of actually being able to implement ESD in schools.

A central criticism of TPB is that the explanatory model is too narrow [23-26]. Ac-
cording to Ajzen [20], in order to increase the predictive power of the model, the influence
of potentially relevant background variables (e.g., general attitudes, emotions, gender,
age, income, knowledge and experience) can be additionally examined. Furthermore, the
model can be supplemented by additional determinants if they explain variance beyond the
determinants of the TPB [27]. Indeed, several studies already indicated that the TPB model
can be extended by additional variables in order to increase the predictive power of the
model (e.g., [28-32]). For example, the study by Weber and Fiebelkorn [32] showed that in
addition to determinants of intention deducted from TPB, nature attachment and environ-
mental concern also determine student teachers’ intention to eat sustainably. Furthermore,
the study by Cheung et al. [29] showed that beyond the TPB determinants of intention,
college students’ intention to recycle wastepaper was also determined by their knowledge.

Apart from TPB, the Expectancy-Value Theory (EVT) [33] also provides us with
valuable insights on factors influencing an individual’s intentions. According to the EVT,
the personal expectation of success and the subjective task value influence the intention
to show a certain behavior. In the context of the present research objective, the personal
expectation of success describes the extent to which student teachers are convinced, on the
basis of their perceived competences, that they can successfully implement ESD in everyday
school life. The subjective task value indicates the value that student teachers attribute to
the implementation of ESD in school. Eccles and Wigfield [33] specify four subcomponents
of subjective task value: intrinsic value, usefulness, importance and cost [33]. This means
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that student teachers experience a high task value if they expect to have fun and/or
interest in implementing ESD in school (high intrinsic value), and if they expect that
the implementation of ESD in school will conform with their own self-image, such as
being responsible, justice-loving and nature-loving, (subjective importance). Furthermore,
subjective usefulness indicates the extent to which student teachers are convinced that they
can achieve long-term or short-term goals (e.g., career, reward and recognition of school
leadership) by implementing ESD in schools. Perceived costs, on the other hand, refer to
the negative aspect of the value component: they describe the extent to which student
teachers believe that implementing ESD in schools involves a high degree of effort and/or
sacrifice (e.g., fear of failure and less free time) [33,34].

1.1.2. Factors Influencing the Realization of Intention

Even though intention to perform a certain behavior seems to be a central prerequisite
for the actual performance of this behavior, the findings of previous studies also indicate
that about half of the individuals with behavioral intention do not succeed in acting
according to their behavioral intention (e.g., [35-38]). In literature, such circumstances are
described as intention-behavior gaps (cf. [39,40]).

The phenomenon of the intention-behavior gap raises the question why some people
do not succeed in implementing their intention behaviorally. The Theory of Action Control
by Kuhl [18] and the Rubicon Model of Action Phases by Heckhausen and Gollwitzer [19]
offered a significant contribution to clarifying this question. These authors strongly argued
for a distinction between motivational and volitional processes of an action course, because
motivational processes are important for the formation of a behavioral intention and voli-
tional processes for the realization of this behavioral intention, while volitional processes
had remained unnoticed in motivation research for many decades [41].

Accordingly, intention-behavior gaps occur when problems, such as no time, intense
emotions and lack of knowledge, arise in the realization of a behavioral intention (volitional
processes) (cf. [18,19,42]). Therefore, the present study also investigated what barriers and
support needs student teachers perceive with regard to the actual implementation of ESD
in schools.

1.2. The Present Study: Research Questions and Hypotheses

The main goal of the present study was to identify relevant factors influencing student
teachers” ESD implementation intention (motivational processes), because an existing ESD
implementation intention is a central basic prerequisite for the actual implementation of
ESD in schools as well as because the actual execution of the desired behavior (volitional
processes), here to implement ESD in schools, is still in the future of the respondents.
However, in order to gain insights into realization difficulties or realization facilitators,
we investigated which factors might hinder or support the actual implementation of ESD
from the respondents’ point of view. Additionally, we investigated student teachers” ESD
knowledge. With the goal of identifying and publishing misinterpretations regarding the
ESD guiding perspective.

Regarding the ESD implementation intention, we formulated the following hypotheses:

Hypothesis (H1). Based on the TPB [20], we expected that student teachers’” ESD implementation
intention is higher for participants with a positive attitude.

Hypothesis (H2). Based on the TPB [20], we expected that student teachers” ESD implementation
intention is higher for participants with a high subjective norm.

Hypothesis (H3). Based on the TPB [20], we expected that student teachers’” ESD implementation
intention is higher for participants with a high perceived behavioral control towards ESD.

Hypothesis (H4a). Furthermore, we expected that the motivational variables derived from
EVT [33] have an additional influence on the ESD implementation intention. Implementation
intention was expected to be higher for student teachers who attribute a high intrinsic value.
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Hypothesis (H4b). Based on the EVT [33], student teachers’” ESD implementation intention was
expected to be higher for student teachers who attribute a high subjective importance.

Hypothesis (H4c). Based on the EVT [33], student teachers” ESD implementation intention was
expected to be higher for student teachers who attribute a high subjective usefulness.

Hypothesis (H4d). Based on the EVT [33], student teachers’” ESD implementation intention was
expected to be higher for student teachers who attribute low perceived cost.

Hypothesis (H4e). Based on the EVT [33], student teachers” ESD implementation intention was
expected to be higher for student teachers who attribute a high expectation of success towards ESD.

Hypothesis (H5). Based on the research results of Weber and Fiebelkorn [32], we expected that
student teachers” ESD implementation intention is higher for participants with high SD attitudes.

Hypothesis 6 (H6). Based on the research results of Cheung et al. [29], we expected that student
teachers” ESD implementation intention is higher for participants with high ESD knowledge.

The questions of how students understand the ESD guiding perspective as well what
barriers and support needs they identify in order to implement ESD were addressed
exploratively.

2. Materials and Methods
2.1. Participants and Design

The online survey included N = 366 student teachers (80.3% female, 18.9% male,
0.9% diverse, Mage = 23.55, SDqage = 3.07). Overall, 66.7% (n = 244) of the respondents
were studying at a university of education, 31.7% (n = 116) at a university, and 1.6%
(n = 6) indicated “other” at this point. Some 41.3% (1 = 151) of the participants studied at
least one ESD-related subject (biology, geography and basic sciences [8]). Basic science,
in German called Sachunterricht, is a subject taught in elementary school in Germany
that is intended to familiarize students with scientific and technical phenomena as well
as with social, economic and historical conditions in their home region [43]. Because of
the advanced anchoring of ESD in the Baden-Wiirttemberg higher education legislation
Kultusministerkonferenz, this survey was targeted primarily at student teachers from
Baden-Wiirttemberg. Therefore, 89.6% (n = 328) of the respondents were matriculated in
Baden-Wiirttemberg and 10.4% (n = 38) in other German federal states. With regards to the
gender distribution, this sample roughly equals the current student population [44].

Participants were recruited through teacher education centers, lecturers and social
networks. Participation was voluntary. All subjects gave their informed consent for
inclusion before they participated in the study. As an incentive, 20 vouchers were raffled
among the participants.

The study was conducted as an online survey combining quantitative and qualitative
questions. The quantitative questions were used to directly examine students” ESD imple-
mentation intention and the relevant influence factors by structural equation modelling.
The open questions aimed at examining the understanding of the guiding perspective and
the perceived barriers and support needs. The combination of both allowed us to better
interpret quantitative data.

2.2. Questionnaire

The online questionnaire used in the present work was developed based on the
TPB [20] and supplemented by the motivational variables of the EVT [33]. In addition,
participants were asked about perceived barriers and support needs regarding the actual
implementation of ESD in schools as well as their interpretation of the guiding perspective.
We chose the ESD questionnaire used by Waltner et al. [45] in the BUGEN-project as a base,
because it allowed us to compare the results of our ESD survey with student teachers with
the results of the ESD survey with in-service teachers.
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2.2.1. Understanding of the ESD Guiding Perspective

In order to examine how student teachers understand the guiding perspective im-
plemented in the curriculum, and to make sure that they are aware of the content of the
guiding perspective, all participants were presented with the official guiding perspective
on ESD at the beginning of the questionnaire. They were then asked to summarize the
most important points in their own words.

2.2.2. Influencing Factors of ESD Implementation Intention

We used items from the ESD questionnaire of Waltner et al. [45] for measuring the
determinants (attitude, subjective norm, perceived behavioral control) as well as a variety
of potential background variables (general attitudes, age, gender, education, knowledge)
of intention according to the TPB [20]. For measuring the determinants of intention
according to the TPB, we adapted N = 4 items for each scale (e.g., “ESD belongs in as many
subjects as possible” for measuring ESD attitude; “ESD topics are important to schools” for
measuring subjective norm; “Other topics would come up short if I would implement ESD”
for measuring perceived behavioral control). For measuring the potential background
variable general attitudes, we adapted the scale SD attitudes with N = 10 items (e.g., “It
is still the case that politicians do far too little to protect the environment”). Participants
expressed their agreement for these scales on a 5-point Likert scale (1 = strongly disagree
to 5 = strongly agree). For measuring the potential background variable knowledge, two
items were adapted (“Did you know that ESD was included as a guiding perspective in the
Baden-Wiirttemberg education plans in 2016?.” and “Have you attended any courses in the
past four years that addressed ESD?”). Participants expressed their agreement on this scale
on a 4-point ordinal scale (1 = no to 4 = yes, I could spontaneously name goals/contents
and 1 =no event, 2 = one event, 3 = two events, 4 = three or more events).

Furthermore, we adapted items from a study orientation questionnaire by Karst et al. [46]
for measuring ESD implementation intention as well as for measuring the motivational factors
according to the EVT (expectation of success, subjective task value: intrinsic value, importance,
usefulness, cost [33]). For measuring ESD implementation intention, two items were adapted
from Karst et al. [46] (e.g., “I am currently very determined that I will teach ESD in future”)
and one item was formulated independently (“Can you imagine teaching ESD?”). Participants
expressed their agreement on these items on a 5-point Likert scale (1 = strongly disagree to
5 = strongly agree).

For measuring the motivational factors according to the EVT, we adapted N = 3
items for each scale from Karst et al. [46], resulting in five scales: expectation of success
(e.g., “I will teach the contents of ESD very well”), intrinsic value (e.g., “I will enjoy the
implementation of ESD”), subjective importance (e.g., “Implementing ESD addresses issues
that are important for me”), subjective usefulness (e.g., “The implementation of ESD will
help me even more in my life”) and perceived costs (e.g., “For the implementation of ESD I
have to invest a lot of time”). Participants expressed their agreement with these items on a
5-point Likert scale (1 = strongly disagree to 5 = strongly agree).

In addition, we used four control items to check the attention of the participants (e.g.,
“A small test for attention: Please tick the answer option ‘strongly disagree’”).

2.2.3. Perceived Barriers and Support Needs

An open response format was used for measuring student teachers’ perceived barriers
(“What difficulty or difficulties do you see in implementing ESD at school?”) as well as
perceived support needs (“What support/s would you like to have for the implementation
of ESD at school?”) regarding actual ESD implementation.

2.3. Coding of Open Answers

The data evaluation of the open questions was carried out according to the method of
qualitative content analysis by Mayring [47] because this method allows for quantitative
analysis once responses have been coded.
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2.3.1. Understanding of the ESD Guiding Perspective

The process involved defining a categorization scheme based on inductive and de-
ductive classification for open answers to the item: “What does the guiding perspective
of ESD mean to you? Please summarize the most important points in your own words”.
The categories were mainly developed deductively from the guiding perspective on ESD
of the federal state of Baden-Wiirttemberg (see Figure 1). For this purpose, the guiding
perspective on ESD was first paraphrased and then abstracted, to divide the content into
42 small units of meaning. These sense units were then reduced and finally transferred
into 23 categories. From the results of the deductive generated categories, a coding guide
including description, anchor example and keywords emerged. To check the categories, the
participants” answers were sorted into the category scheme. Three categories had overlaps,
these were transferred into other categories and sorted out. Responses that went beyond
the categories were collected and analyzed by means of inductive content analysis. At the
beginning, 8 inductively generated categories emerged, 3 of these remained central and
were transferred into the final coding scheme. The inductively generated categories were
added to the final coding guide with 23 categories in total (see Table 1).

2.3.2. Perceived Barriers and Support Needs

The category guides for the items measuring perceived barriers (“What difficulties do
you see in implementing ESD at school?”) and perceived support needs (“What support
would you like to see for the implementation of ESD at school?”’) were obtained inductively
from the participants” answers. First, the answers of the participants were paraphrased and
clustered into units of meaning, followed by a reduction in the units if overlaps became
apparent. The results were then combined into eight categories for perceived barriers
and nine categories for perceived support needs. A first coding guide was developed. To
ensure the validity of the coding manual, the category specifications were checked after
approximately 30% of the statements and adjusted. The final coding guides including
descriptions, anchoring examples and keywords can be found in Tables 2 and 3.

2.3.3. Interrater Reliability

To perform the interrater reliability check for all categories, 70 statements for each
item (roughly 25%) were selected and coded by an independent rater. The range of Cohen’s
Kappa values of the interrater reliability test for the answers relating to the understanding
of the guiding perspective of ESD ranged from 0.65 to 1, and more than half of the values
were above 0.90. For the category “perceived barriers”, the interrater reliability showed
a range of 0.85 to 1, and more than half of the values were above 0.96. For the category
“perceived support needs”, the range of interrater agreement was 0.80 to 0.94, and the
values of 5 out of 8 categories were above 0.89. Taken together, the interrater reliability was
good to very good (based on [48]).

2.4. Procedure

The online survey was conducted with the online survey software LimeSurvey. Before
the survey began, a qualitative pretest according to Doring and Bortz [49] was implemented
with N =5 student teachers in order to identify and eliminate possible processing difficulties.
The online survey was available for participants from June 2020 to July 2020. The order
of the items used in the survey was randomized to counteract potential halo or question
series effects [50]. With the exception of the demographic data items, which were placed at
the end of the questionnaire, all items on a page had to be answered completely in order to
continue with the questionnaire. With the aim to motivate student teachers to implement
ESD in schools, participants had the opportunity to download an information sheet about
ESD in schools after finishing the online questionnaire.
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Table 1. Coding scheme for the understanding of the guiding perspective on ESD of student teachers.

Guldm.g Definition Anchor Example Keywords
Perspective
Planning
. . . “T 1 with, he val f £ -Ori Lif ign.” . .
Time It is stressed that ESD has the perspective on future " 0 dea WIF , getand use t € vaiues o .uturs f/)rle.nt.ed e de51gn Best possible, generations, future,
. The following generations will carry this on.” “This is about acting . -
perspective developments. . D forward-looking, transition
with foresight.
. L . “This is about empowering people to form opinions and make . . o .
Making Students are enabled to make decisions in complex fields . P . 1 Forming opinions, weighing up, making
. . . o . decisions.” “Students should learn more about (non-)sustainability, .. o L8
informed of action. Risks, dangers and uncertainties are recognized L. . ety e ar s decisions, critical thinking, consequences,
.. : its impacts and their own possibilities for action.” “Critical, . .
decisions and weighed. information, knowledge

conscious handling of information.”

Acting

“Problems and challenges in relation to the world of tomorrow.”
“Enables people to reflectively deal with individual and societal

R nding t tudents are enabled to r nd to current and, above all . .
espo gto  Students are enabled to respond to curre above at, problems and fields of action.” “Short or long-term consequences.”

Problems, challenges, prevention, coping,

problem future problems and risks. Students should be able to s .. . . . A
L . , . Besides acquiring knowledge, empathy, commitment and dealing risks, today, consequences, implications
situations deal with today’s problems and risks. o . o - .
with risks play a major role.” “Explaining consequences and risks of
an unsustainable lifestyle.”
Acting Actions are planned and lived out in a sustainable way:. [] can apply these to 'the1r persona,l, ljves. . Lea'r ning to adap t. Action, changes, behavior,
. . . . actions according to the circumstances.” “Dealing with our and their . . X
sustainably Behavior moves towards a sustainable attitude. . . . < implementation, everyday life
actions in a sustainable way.
Participation and Commitment
ivil f th ities f . . . I L
.C}Vl . Stud.e 1.1ts gre to be made aware of the oppgrtumtl.es. of “Get involved.” “Promote the social engagement of the pupils [...].” Co-determination, participation,
participation, participation and make use of them. Political activism B . . L e . -
T . . To help shape future generations through their participation. involvement, willingness, engagement
engagement and participation in society are lived out.
. . “ESD ai f i iff 1 . .
Good A good living together of the people of the world society. 5 ams to empower future generatlon.s to. act di .erel,}t,,y tovxfards Social aspects, world society, togetherness,
Coexistence @ Improving the community and the social aspects the environment, the economy and social interaction.” “Dealing community, living together, people
' with fellow human beings and the environment.” ! ’
Protection of the environment
. . . . . . . . Protection, i tal t,
Protection of the Protecting the environment by respecting the limits of “Education that works for a preservation of the environment.” rotec 1(?n .enV1ronfn.en al concep
. . . . . " . .. B e . resources, limits of resilience, careful use
environment carrying capacity and treating the planet with care. Respecting the natural limits of the Earth system’s resilience. of the earth
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Table 1. Cont.

Guiding
Perspective

Definition

Anchor Example

Keywords

Motivations and attitudes

There is awareness of current and future events related to
climate change. There is awareness of the perception of
the living environment.

Awareness 2

“Awareness of one’s own actions.” “Pupils are sensitized at school.”

Awareness, Sensitization

Motivati d . s .
oHvation an There is interest and motivation to act sustainably.

”

“To motivate students to participate and think about sustainability.
“To convey enthusiasm for nature and love for the earth.”

Motivation, interest, enthusiasm

“For this, the most important values and norms are taught.”

Moral, values, norms

“Participate in democratic processes through responsible, thoughtful

decision-making.” “Students should learn to show responsibility for

sustainability and global justice.” “For me, the guiding perspectives
also convey that each of us can and must participate.”

Responsibility of the individual,
responsible actions, imperative to act

“ Awareness of the injustices of global society.” “To enable students
to manage the environment responsibly in harmony with
functioning economies and justice for present and future

generations.”

Intergenerational, intragenerational,
global and social justice

Knowledge

“Knowledge is imparted and stimulated on various fundamental
and thus influential areas.” “Development of a deeper
understanding.” “All-round education about the world and our
society.”

Knowledge, knowledge transfer,
understanding, education, comprehensive

“Be part of innovation.” “Think about sustainable solutions.” “[ ... ]
in an innovative and forward-looking way.”

Innovation, solution, life designs,
solution-oriented

interest
Students are enabled to incorporate certain norms and
Values and . .. . .
values into decision-making processes and their
norms oo
daily lives.
Students are encouraged to take responsibility for the
s consequences of their actions. Actions are taken with
Responsibility foresi . :
oresight to avoid negative consequences as much as
possible.
Social standard for the fair distribution of resources,
Justice opportunities and quality of life among the people of this
and next generations.
Students are provided with knowledge through which
Knowledge they understand ESD comprehensively. Knowledge is
acquisition gained in an interdisciplinary way and includes new
perspectives.
Intelli . . .
ntefligent and Students are empowered to create intelligent solutions
Innovative and innovative ways of living and societ
Solutions y & Y
lexi .
Comp exity and Students are enabled to understand the complexity and
dynamics of .
ESD dynamics of ESD.

“Sustainable development aims to support students to be aware of
the complexity of sustainability.” “Awareness of dynamic changes in
cultural and social values.”

Complexity, dynamics

Students are able to explore and work with peace

P trategi .
eace strategies strategies.

“In my opinion, ESD is closely related to value, democracy and
peace education.”

Peace, peaceful
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Table 1. Cont.

Guiding
Perspective

Definition

Anchor Example

Keywords

Competences

Creativity

Students can approach situations and circumstances with
creativity and think unconventionally.

“[ ... ] so that our society and the entire world willbe [ ... ] more
creative and generally better in the long run.” “Creative shaping of
the future.”

Creativity, unconventional, open-minded

Empathy

Students can reflect on their own and others” guiding
principles, have an idea of justice and can show empathy
for others based on this.

“[ ... ]sensitizing them to this.” “Developing compassion for
others.”

Empathy, compassion, solidarity, moral
action and thinking

Democratic
capacity

Students are enabled to participate in democratic
processes. They are acting as responsible citizens in a
democratic system.

“To become consumers and citizens of a democratic social order
based on consensus.” “To qualify students for a better future, to
promote a democratic and solidary society and the sustainable use
of our planet.”

The concept of democracy, aspects of
democracy, democratic processes

SD in specific Roles

Consumers

The consumer and his role in consumption decisions.

“[ ... ] that their consumption decisions and everyday behavior are
globally linked and can have corresponding consequences.”

Consumption decisions, consumption,
consumer role

SD on the job

SD is pursued on the job a student will have in future.

“Ability to make self-informed decisions, different levels (politics,
own consumption, on the job).”

Profession, work

Outcomes of ESDs

Sustainable
Development

Students’” acquisition of a conceptual understanding of
sustainability and sustainable development should
ultimately lead to a sustainable development.

“Sustainability for the Earth and its future inhabitants.”

Threat, meaning, contribution, sustainable
development, sustainability

Functioning
economy

The preservation of a functioning economy.

“[ ... ] as well as teaching action for a functioning economy and a
just global society.”

Economics,
economic concept

The category guide was obtained by deductive and inductive content analysis according to Mayring [47]. The guide is based on the guiding perspective of the state of Baden-Wiirttemberg from “Educational
Plans” by Ministerium fiir Kultus, Jugend und Sport Baden-Wiirttemberg [4]. # Statements that go beyond the content of the guiding perspective of the state of Baden-Wiirttemberg. These categories were

obtained inductively from the answers and added to the category guide.
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Table 2. Category guide for perceived barriers regarding ESD implementation in schools.

Perceived
Barriers

Definition

Anchor Example

Keywords

Structural
barriers

Structural barriers for the implementation of
ESD-oriented teaching are seen in the area of (time)
resources, the curriculum and the lack of anchoring of
ESD in the school system. Regarding the curriculum and
the deepening of certain contents, the priority and the
displacement of contents are seen as challenging on a
structural level.

“The overly tight curriculum makes it difficult to implement ESD
due to lack of time and therefore opportunity.” “Lack of teachers.” “[
... ] difficult to add ESD in addition to the already compulsory
material.”

Lack of time, time expenditure, effort,
curriculum, educational plan, system, lack
of teachers, prioritization of content,
suppression of content, setting of priorities

Content barriers

Barriers are seen concerning the integration of ESD in
cross-curricular teaching. Barriers can occur in the
subject integration and due to the complexity of the topic.

“Reference must be made to the subject taught.” “[ ... ] applied in
as many subjects as possible.” “One must break down a very
complex topic and present it in a simplified, but the correct way.”

Interdisciplinary, holistic, referencing,
integration of content, complexity

Lack of support
from colleagues,
headteachers

Barriers to implementing ESD caused by a lack of
support in the school staff. Lack of interest and
motivation are also seen as barriers.

“Too little support from colleagues, school management.” “Some
teachers just don’t care enough to bring this subject properly to the
students.” “[ ... ] gives a lot of extra work for a teacher to do.”

Support, colleagues, school management,
attitude, motivation, workload

Competences of
teachers

Barriers feared among teachers due to lack of
ESD-related skills, methods and knowledge due to
insufficient teacher education and teacher training.

“Teachers may not be appropriately trained.”

Knowledge, competence, methods,
procurement of materials, study

Students

Barriers that are feared among students regarding ESD
implementation. Lack of ESD interest and motivation
among students, as well as age-appropriate teaching of
ESD-related content, are seen as challenges.

“Not to bore the pupils because the topic is omnipresent.” “ESD has
to be introduced to the children in an age- and a subject-appropriate

”

way.

Boredom, disinterest, age-appropriate,
excessive demands, changing values,
impact

Subjectivity of
the topic ESD

Barriers to the implementation of ESD-oriented teaching

because of the accusation of the subjectivity of the topic.

The neutrality of the teacher and the teaching content is
questioned.

“The subject is partly subjective; there should be no political
influence on the student.” “[...] mixing of empirical science with
political beliefs.”

Influence, subjectivity, beliefs, political
opinion, personal opinion, indoctrination

Parents

Fear of negative reaction regarding ESD-oriented
teaching from parents as a barrier.

“Views on this issue of many teachers and parents.” “Protest from
parents.”

Support, concerns, view, attitude, values,

Extracurricular
stakeholders

Lack of interest and too little motivation to act and make
decisions on the part of non-school stakeholders are seen
as barriers.

“Little interest from politics.”

political support, financial support,
money, politics

System criticism

The general school system as a perceived barrier for
actual ESD implementation in schools.

“The school system as a whole is not very designed to promote
reflective and sustainable thinking.”

School system, system, reformation

The category guide was obtained by inductive content analysis according to Mayring [47].
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Table 3. Category guide for support regarding ESD implementation in schools.

Support

Definition

Anchor Example

Keywords

Teaching material and
stimulation

Teaching materials and suggestions should be made available.
Further, information and reference material should be available.

“Partially provided material, project ideas.” “Scientifically sound
information and material on the individual topics.”

Teaching material, ideas, suggestions, guide,
concept

Structural integration of
ESD

ESD should be integrated into the curricula, guidelines and
syllabi of every subject. ESD should be integrated into lessons in
a cross-curricular and coherent way. Structural support also
takes place with the intention to change the current school
system.

“It should be addressed more also in other subjects than geography.”

“The curriculum should create capacities so that the topic can be
addressed without possible deficits.” “More school curriculum for
ESD.”

Curriculum, interdisciplinary, integration, G9,
significance

Freedom for ESD-oriented
forms of teaching

ESD-oriented teaching forms are found in inter-and
transdisciplinary approaches. Collaborative learning with
reflection processes as well as independent action and planning
by the students should be applied. A holistic approach is to be
pursued.

“Possibly organized project days/events to let the pupils (as well as
teachers) implement partial aspects of sustainable development in
first projects.” “The possibility of integrating excursions.”
“Interdisciplinary projects/school projects discussion forums in the
school.”

Excursions, projects, field trips, discussion
forums, project days, initiatives, actions; open
education

Teacher education

Support that contributes ESD-related teacher education. ESD is

to be promoted in general as well as through knowledge about

teaching ESD in a subject specific, cross-curricular and didactic
way (professional knowledge).

“Further training for teachers in the area of teaching ESD and
bringing it closer to the students.” “Extensive training and
preparation of teachers.” “Expert lectures.”

Further education, workshops, seminars,
lectures, training, didactic

Cooperation with
extracurricular
partners

Different actors in the school environment work together
productively with extracurricular partners. These are, e.g.,
parents, politicians, experts, companies or scientists.

“Opportunities for educational partnerships.” “Cooperation with
sustainable companies and researchers.” “Integration of the parents
in the topic.”

Parents, Education, Partnership, Experts,
Extracurricular partnerships

Financial and
Political Support

Promote ESD-oriented teaching and school life through funding
and policy decisions.

“Money for projects.” “Government subsidies.” “More financial and
legal support.”

Funds, financial support, government, policy

Support from colleagues
and school management

ESD is supported by teachers and teachers’ colleagues as well as
school management. There is good cohesion between teachers
and teacher’s college to implement ESD together. Openness to

new things and the motivation to implement new things are
necessary.

“Teachers should be open to teach something new.” “Motivation of
teaching assistants.” “All teachers pull together.” “Support of the
school management/college.” “The whole school should be behind
it.”

Will, support, school leadership, exchange,
motivation, cooperation, cohesion in the college,
openness

Resources in everyday
school life

The allocation of more time and appropriate equipment for
ESD-related lessons as well as the increase in teaching staff for
ESD are reflected in the resources of everyday school life.

“Sufficient time (possibly also for additional projects).” “Appropriate
equipment in the schools, e.g., a functioning school kitchen.”
“Helpers who agree to lecture at schools, conduct workshops,
excursions.”

Time, resources, more staff, equipment

Holistic concept,
role model school

The concept of ESD should be lived out by the school as a role
model. The concept should be reflected in the entire school life.

”ou

“To set a good example.” “[...] to be more closely linked to the actual
living environment and in everyday school life.” “Integrating
sustainability in general in the school.”

Holism, Sustainable Development in all areas of
everyday life, living principles, being a role
model

The category guide was obtained by inductive content analysis according to Mayring [47].
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3. Results
3.1. Understanding of the ESD Guiding Perspective

On average, in their summary of the guiding perspective, the student teachers de-
scribed 4.3 aspects from the guiding perspective (SD = 2.2), with a maximum of 12 different
aspects. Five student teachers did not produce a categorizable answer.

By far, the most frequent aspect that student teachers took out of the guiding perspec-
tive was the goal of environmental protection, with 57.9%, followed by the goal to enable
students to make informed decisions (44.3%). Other common themes were the focus on
future (time perspective) and the understanding of the concept of sustainable development
(both 38.0%), as well as urging students to take responsibility (35.5%), acting sustainably
(30.3%) and to participate and engage in public processes (27.6%). Interestingly, more than
20% of the respondents stated that raising awareness for sustainability issues was part of
the guiding perspective, even though this is not mentioned in the text. Around 20% men-
tioned that ESD aims at improving communities in terms of good coexistence of everyone,
which is also not mentioned explicitly in the guiding perspective. Almost 8% stated that
the guiding perspective is about promoting certain values and norms. Competences such
as empathy, creativity and democratic capacities were described altogether by 15%. Taken
together, we found that the student teachers have a strong idea of ESD as environmental
protection education, but are also aware of the broader perspective of understanding and
dealing with complexity in the context of sustainable development. All results can be
found in Figure 2.

Protection of the environment I 57,90
Making informed decision. | I 11.50%
Sustainable Development | I 35.00%
Time Perspective  |IEEEG—— N 35.0%
Responsibility | 35507
Acling sustainably I ) 307
Civil participation, engagemen!  IEEEEG— 276(1%
Awarencss I 0 .30
Justice I 20,00
Good coexistence [ INEG_G— 10.70%
Knowledge acquisition NG 1Y 40
Responding to problem situations I 15,30
Tntelligent and Tnnovative Solutions I 1 0.90%
Functioning economy I O 507
Consumers NG ©.30°%
Democratic capacity IR 5.50%
Values and norms I 7.90%
Empathy IS 5.20%
Creativity I 3.60%
Peace strategies I 3.60%
Complexity and dynamics of TSD I 2.70%
Motivation and interest [ 2.20%
SDon lhejob Wl 1.10%

0.00% 10.00% 20,00% 30.00% 40,00% 50.00% 60.00%

Figure 2. Understanding of the ESD guiding perspective. N = 366.

3.2. Factors Influencing ESD Implementation Intention
3.2.1. Data Analysis

In order to determine the influence of different variables on student teachers” ESD
implementation intention, a Structural Equation Model was calculated. Before calculating
this SEM, an Exploratory Factor Analysis (EFA) was conducted to empirically explore how
the model of the TPB [20] can be extended by the determinants of intention according to the
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EVT (expectation of success and subjective task: intrinsic value, importance, usefulness and
cost [33]). Based on these results and considering the internal consistencies for these scales,
the final scales for all variables studied were then formed for the subsequent analyses.
Descriptive statistics (sample mean, standard deviation, range, Cronbach’s o, number of
items, example items) of the final scales can be found in Table 4.

3.2.2. Exploratory Factor Analysis (EFA)

We performed an EFA, because we did not expect a certain number of factors. As
the extraction method, we used the maximum likelihood method and as the rotation
method, we used the VARIMAX rotation. Neither the scree plot nor the rotated factor
matrix gave a clear picture of the number of factors. Therefore, we performed EFAs
with six, five and four factors. The five-factor solution yielded the best result, explaining
altogether 40.1% of the variance. Two items with loadings < 0.3 were excluded. We
could confirm the scales expectation of success, subjective norm, as well as the factor
perceived costs. In addition, the items measuring the variables intrinsic value, subjective
usefulness and subjective importance, two items originally assigned to the scales ESD
attitude and perceived behavioral control loaded on a common factor, which we labeled
subjective task value. Thus, the items measuring perceived costs did not load with the
items measuring intrinsic value, subjective usefulness and subjective importance on a
common superordinate factor subjective task value, as assumed in the EVT by Eccles and
Wigfield [33]. This is in line with other studies (e.g., [51,52]) which also found that the items
measuring the variables intrinsic value, subjective usefulness and subjective importance
loaded on the superordinate factor subjective task value and the items measuring perceived
costs loaded on a separate factor. Finally, the fifth factor consisting of three items we
originally assigned to the scale ESD attitude and two items we originally assigned to the
scale perceived behavior control, we labeled as ESD implementation beliefs.

3.2.3. Final Scales

Internal consistency, measured with Cronbach’s alpha, was good (cf. [53,54]) for the
scales of intention, expectation of success and subjective task value (see Table 4). For the
scales of subjective norm and ESD implementation beliefs, values were slightly worse,
but still acceptable (¢ = 0.66 and a = 0.68). However, since the exclusion of items would
not have led to any improvement in the internal consistency of these two scales, the item
assignment of these scales remained unchanged. The perceived costs scale was reduced by
the item “I still have a lot to learn to implement ESD”, as this resulted in an improvement
in Cronbach’s alpha from a = 0.65 to « = 0.68 for this scale.

3.3. Descriptive Statistics

On average, respondents rated their ESD implementation intention as rather high
(M =427,SD =0.74, Range = 1.67-5.00, « = 0.81). The scale of ESD knowledge had the
lowest mean value and the subjective task value scale had the highest mean value (see
Table 4). This shows a general discrepancy between high ESD implementation motivation
and low ESD knowledge. For more information, see Table 4.
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Table 4. Descriptive statistics (sample mean, standard deviation, range, Cronbach’s &, number of items, example item) of

the final scales.

Number
Scale M SD Range o of Ttems Example Item
Intention 427 074  167-500 081 3 lam very unsure right now about teaching
ESD in the future.
ESD 1mplgmentat10n 404 0.59 1.60-5.00 0.68 5 Other topics would suffer if I would
beliefs implement ESD.
Subjective norm 424 059  1.60-500  0.66 4 Sustainable development topics play a rather
subordinate role in schools.
Subjective task value 448 050  240-500 087 10 Implementing ESD addresses issues that are
important for me.
Perceived costs 38 076 100500  0.68 2 thave foinvest a lot of time to implement
Expectation of success 3.89 0.63 1.33-5.00 0.70 3 I will teach the contents of ESD very well.
It worries me to think about the
SD attitudes 4.30 0.63 1.50-5.00 0.83 6 environmental conditions our children and
grandchildren will probably have to live in.
ESD Knowledge 155 0.98 0.50-3.50 ) 5 Have you attended any courses in the past

four years that addressed ESD?

N =366. The descriptive statistics (sample mean, standard deviation, range, Cronbach’s «) refer to unstandardized values. & = Cronbach’s
alpha. Five-point Likert scales (1 = disagree, 2 = rather disagree, 3 = partly agree/partly disagree, 4 = rather agree, 5 = agree) were used for
measurement, with exception for measuring ESD knowledge (1 = no, 2 = yes, but I could not name goals/contents, 3 = yes, but I would
have to think a bit before I could name goals/contents, 4 = yes, I could name goals/contents spontaneously and 1 = no event, 2 = one event,
3 = two events, 4 = three or more events).

3.4. Structural Equation Model (SEM)

We used full information maximum likelihood estimation for our analysis. All analy-
ses were run with the lavaan package of the statistic program R. Based on our theoretical
consideration as outlined in the hypotheses and the EFA described above, we formulated a
model as presented in Figure 3, with subjective task value, perceived costs, expectation of
success, subjective norm, ESD implementation beliefs, ESD knowledge and SD attitudes as
predictors. Information on all correlations between the constructs used in the model are

given in Table 5.

Subjective
Task Value

ESD Impl.
Beliefs

Expectancy
Value

Perceived
Costs

i

ESD
Knowledge

SD
Attitudes

Figure 3. Proposed structural equation model.

ESD
Implementation
Intention
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ESD knowledge was operationalized through the item “knowledge on the ESD guiding
perspectives” and the number of ESD-related courses that had been taken already by the
student. For general SD attitudes, at the beginning, all 11 items were included. For SD
attitudes, items with factor loadings in the measurement model below 0.40 were excluded;
thus, the final number of predicting items for this factor was reduced to six. The resulting
model showed acceptable fit indices: CFI = 0.915, RMSEA = 0.045 and SRMR = 0.048
(see [55]). Significant predictors of intention were ESD knowledge, subjective task value
and expectation of success. ESD implementation beliefs were only significant in tendency.
Subjective norm, perceived costs and SD attitudes did not have any direct predictive value
for the intention (see Figure 4).

Subjective
Task Value 037"

Expectancy
value

S 0.28"
Knowledge
ESD Impl. 0.15° ESD ‘
Beliefs Implemeqtatlon
Intention

-0.05
Perceived

Costs
-0.02
Subjective

Norm 0.02

SD
Attitudes

G

Figure 4. Path coefficients for Model 1. Predictive values are printed in gray. N = 366. *** p < 0.001;
**p <0.05;*p <0.10.

However, even though they did not directly predict intention, SD attitudes as well as
ESD implementation beliefs had a medium correlation with subjective task value. Therefore,
we developed a second model with a nested structure (see Figure 5). The model excluded
perceived costs and subjective norms, and included ESD implementation beliefs and SD
attitudes as predictors for subjective task value. The fit of the model was comparable to the
first model: CFI = 0.909, RMSEA = 0.055 and SRMR = 0.053.

ESD Impl.

e

Beliefs 058
ED
.~ Task Value 0.49™"
Attitudes 0.34™

ESD
Implementation
Intention

Expectancy 0.34™
Value
0317
ESD
Knowledge

Figure 5. Model 2. All path coefficients are significant at a level of *** p < 0.001. N = 366.
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A direct comparison of both models based on the AIC revealed that the second model
had a better fit with the data (AIC Model 1: 25,967.58 vs. Model 2: 20,746.01). Moreover,
when comparing the model fits of both models with an ANOVA, there was no significant
difference between both models: Ax? = 165.42, p = 0.25. Consequently, the model with
fewer predictors, Model 2, was chosen to explain the data. This means that beliefs about the
ESD implementation in school as well as general SD attitudes influenced the subjective task
value, and that subjective task value, expectation of success and ESD knowledge together
influenced the ESD implementation intention. However, contradicting our hypotheses,
perceived costs as well as subjective norm did not play any major role in forming ESD
implementation intention.

Table 5. Correlations of the variables of the final scales.

Variable SN EIB STV ES PC I EK SDA
Subjective Norm (SN) 1.00
ESD Implementation Beliefs (EIB) 0.021 1.00
Subjective Task Value (STV) -0.017 0.574 ** 1.00
Expectation o o
of Success (ES) 0.018 0.349 0.473 1.00
Perceived Costs (PC) —0.127 * —0.101 —0.088 —0.269 ** 1.00
Intention (I) 0.013 0.500 ** 0.630 ** 0.486 ** —0.216 ** 1.00
ESD Knowledge (EK) 0.111* 0.201 ** 0.153 ** 0.113 * —-0.117 * 0.338 ** 1.00
Sustainable —0.002  0360*  0.553*  0.244* 0.009 0371*  —0032 1.00

Development Attitude (SDA)

N =366. *p < 0.05* p < 0.01.

3.5. Perceived Barriers and Support Needs
3.5.1. Perceived Barriers

Student teachers expected structural barriers, such as the lack of time (53.8%), to be
most important, followed by barriers arising from the content, such as the complexity of
the topics (27%). Roughly a quarter expected too little support by other teachers, and 18.3%
felt that they were not sufficiently prepared by their teacher education. Smaller proportions
expected to be hindered by lack of motivation of the students (16.4%) or protests of parents
(7.1%). Interestingly, 10.1% found that the topics of ESD were too subjective to teach in
school (see Figure 6).

structural barriers |G 5:.3%
Content barriers _ 27.05%
Lack of support from colleagues, headteachers _ 25.14%
Lack of competences of teachers ||| [ N ;1
students || NN v
Subjectivity of the topic ESD _ 10.11%
Parents _ 7.10%

Extracurricular stakeholders - 4.37%

System criticism . 2.19%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%

Figure 6. Perceived Barriers towards ESD Implementation Intention. N = 366.
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Taken together, the student teachers expected little opportunity to teach ESD in the
curriculum as well as little support from colleagues and headteachers. A fewer number
feared that they might face opposition from parents, students and other stakeholders.

3.5.2. Perceived Support Needs

Student teachers saw the provision of appropriate teaching materials as the greatest
source of support (39.6%). This was followed by about a quarter of student teachers
who saw support opportunities at the structural level, such as fixed integration into the
curriculum (27.6%), freedom for suitable forms of teaching (24.3%) and suitable education
and training opportunities for (student) teachers (21.6%). Around one-sixth of the student
teachers thought that support by colleagues would be helpful (15.8%), and another 17.5%
wished for more financial and political support, as well as more collaborations with
extracurricular partners (18.6%) and resources in everyday school life (19.9%). A small
group (4.9%) asked for whole institution approach, in which the whole school acts as a role
model.

In summary, the provision of materials and lesson plans was seen as the greatest
opportunity, whereas structural support does not score as highly as might be expected in
relation to Figure 7.

Teaching material |, :o.2¢:

Structural integration of EsD | - 5

Freedom for ESD-oriented forms of teaching _ 24.32%

Teacher education | - 557

Resources in everyday school life | I 5.5

Cooperation with extracurricular partners _ 18.58%

Financial and Political Support _ 17.49%

Support from colleagues and headteachers _ 15.85%

Role model school - 4.92%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00%

Figure 7. Perceived support opportunities towards ESD implementation intention. N = 366.

4. Discussion

Teachers play a crucial role in implementing ESD in schools. Therefore, ESD is
being implemented more and more into curricula worldwide. In our study, we aimed at
better understanding of how student teachers understand the ESD guiding perspective
that was introduced by the state of Baden-Wiirttemberg (Germany), and to examine what
influences student teachers’ intention to implement ESD in schools (motivational processes).
In addition, we investigated perceived barriers and support needs regarding the actual
implementation of ESD in schools to identify potential influencing factors for intention—
behavior gaps (volitional processes).
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4.1. Discussion

Generally, ESD implementation intention was high among student teachers. This
result indicates that the central basic prerequisite for the actual implementation of ESD in
schools among student teachers is fulfilled (cf. [16-20]).

Consistent with the EVT Model [33], high subjective task value and expectation of
success towards ESD implementation in schools were found to be positive predictors of
ESD implementation intention. Thus, these results indicate that student teachers” ESD
implementation intention is particularly high if they attribute high subjective value, i.e.,
fun, interest, importance and usefulness, to ESD implementation in schools, and if they
think that they can successfully implement ESD in everyday school life. These findings are
in line with results of previous studies (e.g., [56-58]). For example, in a study by Bong [56],
students’ subjective task value and expectation of success influenced their course enroll-
ment intentions. The superordinate variable subjective task value is based on the results of
the present EFA, composed of the subcomponents intrinsic value, subjective importance
and subjective usefulness. Eccles and Wigfield [33] note that the variable “intrinsic value”
is closely related to the variable “intrinsic motivation” of the self-determination theory
according to Deci and Ryan [59]. Intrinsic motivation is defined here as a person’s effort to
do something for its own sake, because of pleasure or interest in the thing. A variety of
study results show that intrinsic motivation positively influences the quality of learning
processes and outcomes [60]. For example, findings indicate that intrinsically motivated
learners, compared to extrinsically motivated learners (motivated by external factors),
experience more attention, curiosity and self-confidence toward a particular task, which
translates into more sustained persistence, creative ability, better performance [61,62], in-
creased identification with professional education [63], increased job satisfaction [64] and
general well-being [65]. Thus, ESD courses for student teachers should be designed to elicit
enjoyment and interest in implementing ESD in schools. According to Deci and Ryan [59],
the enjoyment of and interest in implementing ESD in schools increases by addressing
needs competence (e.g., informative feedback, recognition, professional knowledge), au-
tonomy (e.g., self-directed learning and teaching/choice, knowledge of agency) and social
inclusion (e.g., supportive working and learning environment). In addition, content rel-
evance (e.g., realism), instructional quality (e.g., clear structure) and perceived content
interest of the teacher (e.g., commitment) also influence the enjoyment of and interest in
implementing ESD in schools [59]. Therefore, it seems profitable to consider these aspects
when designing ESD courses. The subjective importance regarding the implementation of
ESD in schools could be strengthened through ESD courses, for example, by considering
individual interests, wishes and needs of the participants (cf. [19]). Subjective usefulness re-
garding the implementation of ESD in schools could be promoted in teacher education, for
example, through recognition, such as a certificate of participation, or reward, such as ECTS
credits. The expectation of success among student teachers can be promoted by teaching
ESD-relevant professional knowledge (content knowledge, pedagogical knowledge and
pedagogical content knowledge). This includes, for example, teaching knowledge about
current problem situations as well as the goals and contents of ESD (content knowledge),
fostering skills for changing perspectives and accepting a changed teacher role, i.e., as a
learning supporter instead of a role model (pedagogical knowledge) and using appropriate
teaching strategies, materials and media (pedagogical content knowledge) [66-68].

Moreover, student teachers’” ESD implementation intention was particularly high if
they were familiar with the goals and contents of the ESD guiding perspective, and if
they had already attended ESD-related courses. In the present study, however, on average
the respondents stated that they could not name any goals and contents of the guiding
perspective ESD and attended either no or only one ESD course. In line with these findings,
only 20% of the surveyed teachers in the ESD survey by Waltner et al. [45] stated that they
were familiar with the ESD guiding perspective, most of them not being able to name
concrete goals or content. Furthermore, only 15% of these surveyed teachers stated that they
had attended an ESD-relevant training event in the past three years [45]. These findings
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emphasize the relevance of greater ESD implementation in student teacher education as
well as in in-service teacher training. Additionally, reflective essays or learning protocols
that prompt (student) teachers to reflect about the connection of knowledge from ESD
courses with knowledge (student) teachers gained in other courses or school practice
might be promising, because they raise the availability of the knowledge and the perceived
usefulness of the contents at the same time.

Finally, we found an indirect effect of SD attitudes and ESD implementation beliefs on
intention through subjective task value. This means that the more important a sustainable
development in general was to the student teachers, and the more they were convinced
that it is principally possible to implement ESD in everyday school life, the more posi-
tively they evaluate ESD implementation in schools and, as a result, the higher their ESD
implementation intention. Our findings are in line with the assumptions of EVT that the
subjective task value as well as the expectancy of success are an important prerequisite for
forming an implementation (e.g., [57,58,69,70]). In addition, the indirect effects of general
attitudes have been documented by other researchers, including Weber and Fiebelkorn [32].
ESD implementation beliefs can be fostered in ESD courses by addressing the diverse
implementation possibilities of ESD in schools (e.g., excursions, projects, experiments,
films, artistic design, working with texts). Teacher education could support a positive
attitude towards ESD implementation in schools among student teachers, for example,
by showing successful examples of ESD implementation (e.g., teaching units and school
projects). In addition, communicating and reflecting on the relevance of ESD for a social
transformation towards sustainability could play a key role for a positive evaluation of
ESD in schools.

When asked about factors possibly supporting or hindering their implementation
of ESD in school, student teachers described factors on the individual level (such as the
importance of knowledge), but also structural factors on higher levels (integration in the
curriculum, availability of resources) and on school level (such as support of colleagues
and headteachers). Interestingly, the perceived barriers and support needs resemble the
problems named by already teaching teachers, such as a lack of ESD teacher education and
teacher training, more ESD teaching material, a lack of ESD knowledge, general overload-
ing of the curriculum and a lack of ESD anchoring in the curriculum (e.g., [7,8,10,13-15]).
Thus, the perceived barriers and support needs among student teachers appear to be
strongly in line with the actual barriers and support needs regarding ESD implementation
in schools. These (perceived) barriers and support needs should be taken seriously in
order to strengthen ESD implementation intentions as well as to avoid intention-behavior
gaps, such as reported by teachers in previous ESD surveys [7,8,10,14,15]. In order to
enable student teachers to implement ESD in schools, a profession-oriented ESD teacher
education—i.e., a teacher education that enables the networking of ESD-relevant con-
tent knowledge, pedagogical content knowledge and pedagogical knowledge—is nec-
essary, because it generally helps to increase the transfer of knowledge [71]. Following
Waltner et al. [45], we therefore recommend an improvement in the quality and quantity
of ESD teacher education as well as a presentation of high-quality ESD teaching materials
and implementation methods in ESD courses. In order to increase the actual participation
in ESD teacher education, there is also a need for appropriate incentives or obligations
(e.g., ECTS points and certificates). Another possibility to address perceived barriers and to
provide support to students are approaches based on the idea of communities of practice,
in which students and teachers form groups, aiming at exchange about ESD in school
and realizing and reflecting ESD-projects. A smaller way of realizing community-based
approaches would be to invite more teachers to university in order to talk and exchange
about successful projects.

Interestingly, student teachers showed a diverse interpretation of ESD. On the one
hand, most student teachers associated ESD with environmental protection, which is more
related to the simpler idea of ESD 1 [6] that ESD should generally raise awareness of
sustainability issues, to convey knowledge and to promote certain values and norms. On



Sustainability 2021, 13, 9027

21 0f 25

the other hand, many student teachers summarized acting and taking responsibility in
a complex world with a perspective on future developments as most important aspects
of ESD. In order to promote a sophisticated understanding of the guiding perspective, it
might be helpful to actively address the difference between ESD 1 and ESD 2, and support
students in their reflection of their understanding.

Another interesting result is that there are also quite a few student teachers who
perceived ESD and the related topics as too subjective. This could be due to a lack of
understanding of the principles of the Beutelsbach Consensus, which explicitly give rec-
ommendations to deal with topics related to political actions and personal opinions. As
formulated in the Consensus, ESD explicitly aims at empowering students to make their
own decisions and to analyze and influence a political situation according to their own
interests. Given the strong impact that non-sustainable development will have on young
peoples’ future, it should be even more important to empower them to understand current
developments, rather than take it out of the curriculum. Again, these findings emphasize
the importance of learning more about ESD in teacher education in order to avoid misinter-
pretations, such as being too subjective and understanding ESD as a mainly environmental
education program aimed at convincing individuals to adopt certain behaviors.

In our view, the results from the open answers in general underscore the role of
knowledge about ESD for the implementation in school. For example, the call for more ESD
teaching material shows that little is known about the vast amount of publicly available
material. Furthermore, the call for better curriculum integration stands somehow in
contrast to the fact that ESD is already a guiding perspective. Furthermore, although
the guiding perspective of ESD is an integral part of what should be learned in school
and allows multiple ways to do so, student teachers requested additional time, such as
project weeks, which shows that—other than what is expressed in the guiding perspective—
student teachers perceived ESD as an add-on rather than as part of everyday teaching. This
interpretation is also supported by the finding that quite a number of respondents called
for engagement of external experts for teaching ESD-related topics. Again, this shows the
need for improving the quality and quantity of ESD teacher education.

In contrast to our hypotheses, we found no significant effects for perceived costs and
subjective norm. This means that a perceived high degree of effort as well as a perceived
social pressure to implement ESD in their work as teachers had no influence on student
teachers” ESD implementation intention. One reason for the absence of an effect could be
the operationalization of this variable. In the present study, the items measuring perceived
cost referred exclusively to the perceived (time) effort associated with ESD implementation.
However, according to Eccles and Wigfield [33], the variable “perceived cost” includes all
negative aspects, such as anxiety, associated with a particular task. Therefore, it would
be interesting to examine in future studies whether perceived cost has a significant effect
on student teachers” ESD implementation intention when this variable also measures
subjective anxiety (e.g., fear of failure, fear of learner reaction). On the other hand, even
though the subjective norm was no significant predictor in our models, the open answers
indicate that there are at least some student teachers who anticipate little support from
colleagues, little interest from pupils, and, moreover, negative responses from parents. This
seems to be a kind of contradiction. One explanation might be that even though the student
teachers in the sample voice concerns that can be summarized as a negative subjective
norm, they do not believe at the time of studying that it will reduce their intention to
implement ESD when they are in service, if they see at the same time the importance of
sustainable development, feel that it is their job to implement ESD in school and expect a
positive task value if they act in line with their own values. Another reason for the absence
of an effect could be that for many student teachers, the implementation in school is still
far in the future, and therefore, they cannot imagine the impact social norms may have
on them. A significant effect of the subjective norm on the intention to implement ESD
could, therefore, become apparent at a later point in their professional careers. It would be
desirable to test this assumption in future studies.
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4.2. Limitations

When interpreting these results, it should be considered that the mentioned intention
to implement ESD is based on a prospective self-report, which might be influenced by
social desirability. Accordingly, respondents’ answers might have been positively biased
by widespread social norms and expectations regarding sustainable development [49]. In
addition, it should be considered that voluntary participation probably could not avoid a
certain selection bias towards ESD-receptive student teachers. To counteract these limita-
tions, respondents were informed in advance of the study that participation in the study
would be completely anonymous.

Moreover, a high intention does not immediately lead to an actual execution of this
behavior. Instead, intention-behavior gaps can occur when problems with the realization of
this intention (e.g., no time, lack of knowledge) arise (cf. [19]). Because the actual execution
of implementing ESD in schools by student teachers is expected only in the future, it was
not possible to investigate actual but rather perceived barriers and support needs which
influence the realization of ESD implementation in schools.

Another limitation of the study is the sample, which studied different subjects as well
as at different universities. Therefore, the structure of factors influencing implementation
intention could be different for subgroups. In addition, the factors identified in the study
explained only about half of the variance. Therefore, further studies are needed to gain
more insight into other factors that influence student teachers’ intention to implement ESD.

Despite these limitations, our study provides insights for the conception of ESD
teacher education as well as further research needs for a successful ESD implementation
in schools.

5. Conclusions

In summary, the results of the present study indicate that the intention of student
teachers to implement ESD is significantly determined by cognitive and motivational
aspects. In this regard, the present study revealed a discrepancy between motivation
and knowledge. Although the respondents were motivated to implement ESD in schools,
especially when they had a positive attitude towards sustainable development, their
understanding of the content and goals of the ESD guiding perspective can be further
improved. These findings are of direct relevance for the design of ESD teacher education
to increase the likelihood that student teachers will implement ESD in their future work
as teachers and thereby drive a societal transformation toward sustainable development.
Specifically, ESD teacher education should include all domains of teachers’ professional
knowledge (content knowledge, pedagogical knowledge, pedagogical content knowledge),
as this provides a coherent ESD knowledge base [72,73] and, at the same time, increases the
motivational aspects that influence the actual implementation of ESD in schools. Profession-
oriented teacher education can be achieved by working on learning tasks that enable a
coherent connection between content knowledge, pedagogical knowledge and pedagogical
content knowledge. More specifically, the participants should be able to experience how
they can successfully implement the goals and contents of the ESD guiding perspective in
schools, i.e., an implementation that has an impact on students’ sustainability competence
development.

Thus, this study significantly contributes to the investigation of relevant factors influ-
encing student teachers’ intention to implement ESD in schools. The results also provide
important information for the design and implementation of ESD teacher education. To
advance actual ESD implementation in schools, future studies should investigate further
ways to counteract the (perceived) barriers frequently reported by (student) teachers that
hinder actual ESD implementation in schools (e.g., overload of curricula, teaching materials,
financial and political support and more collaborations with extracurricular partners). The
present study provides an important theoretical and empirical basis for such investigations.
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