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Abstract: This study contributes to the understanding of student teachers’ sustainable behaviors.
(Future) teachers are perceived as models of social learning as they model desirable behavior, atti-
tudes, values, and emotions while living and demonstrating a pro-sustainable lifestyle. Therefore, it
is essential to understand which personal variables, aptitudes, and psychological benefits predispose
them towards a pro-sustainable lifestyle. This study’s intent was to consider components that can
affect sustainable actions such as psychological tendencies (e.g., attitudes, motives, beliefs, values,
norms) and consequences (e.g., well-being or happiness) associated with sustainable actions. This
study’s main objective was to test the sustainable behavior model on a sample of student teachers.
A total of 496 student teachers participated in the study. The results analyzed by SEM indicate that
student teachers’ sustainable behavior is directly predicted by their intention to act, which is both
positively and significantly influenced by indignation and affinity towards diversity. Additionally,
sustainable behaviors slightly (but statistically significantly) predict the self-assessment of happiness.
These findings contribute to a better general understanding of sustainable behaviors” antecedents
and repercussion variables, especially within a student teacher population.

Keywords: sustainable behavior; student teachers; education for sustainable development; SDG 4

1. Introduction

Along with the growing awareness that human behavior plays a vital role in re-
solving both environmental and sustainability crises, as current climate emergency and
other environmental sustainability crises are the product of human behavior [1], educa-
tion for sustainable development (ESD) is gaining importance and is at the heart of the
solution of the transition to sustainable future. ESD has become recognized as a societal
tool necessary for achieving a shift from a point where we are today to a more sustain-
able future, while simultaneously becoming an educational imperative of the teaching
profession [2]. In the ESD context, (future) teachers have become the most important
actors of sustainable development’s change and promotion [3]. Additionally, their role
is implicitly visible in Sustainable Development Goal 4 target 4.7 whose aim is that “by
2030 all learners acquire knowledge and skills needed to promote sustainable development
including, among others, through education for sustainable development and sustainable
lifestyles ... ” [4]. After addressing this issue in Global Action Program on Education for
Sustainable Development [5], UNESCO again stressed in their most recent publication Edu-
cation for sustainable development—a roadmap [1] the urgent need for empowering educators
(teachers) and building their capacities for the transition to sustainability as one of five
priority action areas. The crucial role of teachers in promoting ESD is also recognized in
the Berlin Declaration on Education for Sustainable Development [6].

Teachers are perceived as professionals in their field of work, individuals with social
responsibility, and learning models with a public educational function, e.g., [7,8]. Fur-
thermore, (student) teachers are expected to possess: (I) knowledge of the most crucial
sustainability issues and topics, (II) skills to act in a sustainable way, and (III) attitudes
and values that direct them to act sustainably [3,9]. To date, numerous studies have fo-
cused on student teachers’ perceptions, understanding, knowledge, and attitudes related
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to sustainable development, e.g., [10-19]. However, only few studies focused on student
teachers’ sustainable behavior whose focal point was placed on only one of its aspects—pro-
environmental behavior, e.g., [15,20-23]. One of the rarer studies in this area showed that
student teachers show significantly higher scores compared to other students regarding
the sustainability-related behavioral domain and self-efficacy beliefs [24].

Why is it important to determine whether our (student) teachers behave in a sustain-
able manner? It has been argued that, in order to implement ESD successfully, teachers
should be the advocates of sustainable living that is characterized not only by acquiring
knowledge and positive attitudes toward sustainable development, but also behaving
sustainably [8,25]. Therefore, the behavioral dimension is fundamental to ESD as it reflects
teachers’” understanding of the relationship between people and planet.

Building on the Theory of Social Learning [26], which posits that students learn new
behaviors by observing their teachers’ behaviors, teachers are perceived as models of social
learning. By modeling positive behaviors toward the environment and society, teachers can
also indirectly influence students” (sustainable) behaviors. In other words, what teachers
teach (about sustainability) should be in accordance with their behavior. Hence, the focus
of this study is the sustainable behavior of student teachers.

1.1. Sustainable Behavior

Sustainable behavior is mostly considered synonymous with pro-environmental be-
havior, which aims to protect the natural environment [27]. Additionally, the term “sus-
tainable behavior” seems to have started replacing the use of the term “pro-environmental
behavior”. However, a distinction between these two terms exists—the latter is used to
emphasize actions aimed to protect the natural environment [28,29], while the former
describes actions aimed at protecting both natural and human social environment [30].
Therefore, the starting point of this study is an integral definition of sustainable behavior.
Sustainable behavior can be defined as a set of human activities aimed at preserving and
protecting both physical and social environment, thus contributing to the present and
future generations’ quality of life without endangering the biosphere resources [31]. Tapia-
Fonllem et al. [30] proposed a model that depicted sustainable behavior as a phenomenon
consisting of four types of behaviors: pro-ecological, frugal, altruistic, and equitable. In
this matter, pro-ecological behaviors aim to preserve and conserve natural resources (e.g.,
recycling, water conservation, energy-saving behaviors). They are perceived as a mixture
of self-interest (e.g., minimizing one’s own health risks) and concern for other people,
future generations, and other species [32]. Second, frugal behaviors are perceived as the
most fundamental sustainable lifestyle behavioral characteristic. They are the consumerism
and waste opponent as they refer to a voluntary decreased level of consumption [33].
Additionally, frugality implies the extent to which individuals practice self-restraint in their
use of money and resources. Highly frugal individuals try to save as much resources as
possible by living with what they are provided with [34]. Third, altruistic behaviors aim
to maximize others’ benefits with little interest in personal profit. Furthermore, altruism,
empathy, and pro-social behavior models are often used as a framework for analyzing sus-
tainable behavior [35]. Sustainable behaviors, in general, are often perceived as altruistic,
considering that all of the previously mentioned behavior types are driven by the idea of
having repercussions on others’ integrity and well-being. Last, equitable behaviors refer to
a set of actions that aim to achieve and preserve social, racial, economic, age, and gender
equity. The idea of sustainable development implies a consideration of both intra- and
inter-generational equity. To behave equitably means treating others fairly, avoiding bias
or discrimination, advocating a fair distribution of natural resources and social benefits
for everybody, allowing equal opportunities for both genders, and treating every person
justly [33].
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1.2. The Antecedents and Repercussion Variables of Sustainable Behavior

Sustainable behavior correlates (mainly pro-environmental behavior) have been exten-
sively investigated [28,35]. Consequently, numerous theoretical and empirical models have
been proposed in order to define contextual and psychological correlates of sustainable
actions [36]. The relevant literature reports that certain correlates antecede sustainable
behavior, while others represent repercussions of such a behavior. One of the models
whose aim is to define sustainable behaviors and their correlates was proposed by Tapia-
Fonllem et al. [30]. Specifically, Tapia-Fonllem et al. [30] demonstrated that sustainable
behavior is directly predicted by intention to act, which, in turn, is influenced by indigna-
tion and affinity toward diversity.

The idea that behavior is a function of an (behavioral) intention to act is grounded in
the Theory of Planned Behavior [37]. The Theory of Planned Behavior, which has a solid
empirical base of evidence, suggests that people with greater intent to act in a certain way
will probably exhibit the corresponding behavior [35]. Numerous studies, e.g., [28,38], have
been conducted in order to define the relationship between intention to act and behavior
as well as its potential mediating role in the relationship between behavior and other
psycho-social variables (such as attitudes, emotions, motivational factors, and values).
Bamberg and Moser [32] conducted meta-analysis of 46 studies on pro-environmental
behavior and, by using meta-analytic structural equation modeling (MASEM), found that
pro-environmental behavioral intention mediates the impact of psycho-social variables
on pro-environmental behavior. A few years later, Klockner [36] conducted a follow-up
meta-analysis of 56 different data sets with various target environmental behaviors. Using
MASEM, Klockner found that intention to act as well as perceived behavioral control
and habits are direct predictors of pro-environmental behavior. Additionally, similarly to
the Bamberg and Moser’s [32] findings, Klockner’s [36] results indicate that intention to
act possesses a mediating role in the relationship between psycho-social variables (e.g.,
attitudes, personal and social norms) and pro-environmental behavior.

In line with aforementioned meta-analysis results, intention to act in the Tapia-
Fonllem et al. [30] model represents a direct predictor of sustainable behavior. It stands as a
mediator variable between sustainable behavior and variables indicating both negative and
positive emotional responses: indignation and affinity towards diversity. Both variables
represent emotional processes that predict people’s engagement in sustainable behavior.
More precisely, affinity towards diversity represents a tendency toward diverse and vari-
able biophysical and socio-cultural environments [39]. Therefore, people with an affinity
towards diversity are not only acceptive or respectful to differences, but they also prefer,
value, and like biological and socio-cultural diversity. In other words, it represents a posi-
tive emotional state of valuing and liking diversity. On the other hand, indignation refers
to negative emotions caused by insufficient ecological protection. Tapia-Fonllem et al. [30]
argued that emotional processes complement cognitive factors (e.g., intention to act) in
determining sustainable behaviors.

Although sustainable behavior’s (mainly pro-environmental behavior’s) antecedents
have been frequently discussed and explored, studies aimed at its repercussion variables
are scarce. Tapia-Fonllem et al. [30] proposed happiness as an expected consequence of
acting sustainably. This assumption relies on the conservation psychology’s findings, an
area of psychology aimed at studying interactions between human behavior and socio-
physical environment. Pertinent research shows that people who tend to be happier with
their lives are not only more connected to nature, but also exhibit more pro-environmental
attitudes, greater willingness to engage in sustainable actions as well as increased concern
about the negative impact of human behavior on the environment, e.g., meta-analysis by
Capaldi, Dopko, and Zelenski [40]. Following the line of reasoning based on the research
above, it is expected that people who frequently engage in pro-ecological, pro-social, and
frugal behaviors perceive themselves as happier than those who do not engage in the
aforementioned behaviors.
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Figure 1 shows the sustainable behavior model [30]. According to Tapia-Fonllem et al. [30],
the model includes four types of behavior (pro-environmental, altruistic, frugal, and equi-
table) that can be explained by the higher-order factor “sustainable behavior”. Furthermore,
positive contribution of the behavioral intention to sustainable behavior is assumed as well
as the positive effect of indignation and affinity towards diversity on behavioral intention.
Ultimately, sustainable behavior positively contributes to the perception of happiness.
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Figure 1. The sustainable behavior model [30].

2. Materials and Methods
2.1. Research Aims and Hypotheses

An apparent lack of research focused on the (student) teachers’ sustainable behavior
is present. If we consider that (future) teachers are perceived as models of social learning
in the context of education for sustainable development, it becomes crucial to understand
which personal variables, aptitudes, and psychological benefits predispose them towards a
pro-sustainable lifestyle.

The study aimed to test the sustainable behavior model [30] on a sample of student
teachers.

The specific research objectives were as follows: (I) to test the model of intercor-
relations between proposed aspects of sustainable behavior (pro-environmental, frugal,
altruistic, and equitable behavior) allowing the emergence of second-order factor (sus-
tainable behavior), (I) to test the relationship between second-order factor (sustainable
behavior) and intention to act sustainably, (III) to test the indirect effects of correlates
(indignation, affinity towards diversity) on sustainable behavior mediated by the inten-
tion to act, and (IV) to test the correlation between sustainable behavior and participants’
perceived happiness.

Based on the described theoretical foundation and the results of Tapia-Fonllem et al. [30],
the following hypotheses were made:

Hypotheses 1 (H1). Four behavior types (pro-environmental, altruistic, frugal, and equitable) can
be explained by the higher-order factor “sustainable behavior”.

Hypotheses 2 (H2). Behavioral intention will positively contribute to sustainable behavior.

Hypotheses 3 (H3). Indignation and affinity towards diversity will positively contribute to
behavioral intention.

Hypotheses 4 (H4). Sustainable behaviors will positively contribute to the perception of happiness.
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2.2. Participants

A total of 496 (of which 416 female and 80 male) Croatian student teachers enrolled in
the initial teacher education at the University of Rijeka, University of Pula, and University
of Split (Croatia) participated in the study. Participant age ranged from 19 to 29 years
(M =22.86; SD = 1.94). Most participants are students of the University of Split (N = 213,
43.5%), while others study at either the University of Pula (N = 187, 37.7%) or the University
of Rijeka (N =93, 18.8%). The survey was administered on site when classes were in session.
Prior to that, all participants provided verbal informed consent and then fulfilled the survey
during their university lectures.

2.3. Instruments

In this study, a Scale of Sustainable Behavior [30] was used. This scale was found a
reliable and valid instrument in a Mexican population by the original authors [30]. It con-
sists of eight subscales measuring pro-environmental behavior, frugal behavior, altruistic
behavior, equitable behavior, intention to act, affinity towards diversity, indignation, and
happiness. With the authors’ permission, all subscales were translated from the original
Spanish language and adapted in order to fit the national context.

First, the pro-environmental behaviors subscale consists of 13 items that specify certain
environmental behaviors (e.g., “I turn on the washing machine/dishwasher only when
it becomes completely full” or “I talk to friends about environmental issues”). Second,
the altruistic behavior subscale consists of 9 items that define diverse altruistic behaviors
(e.g., “I participate in fundraising for the needy”). Participants indicated how frequently
they performed each act (behavior) from 1 (never) to 5 (always). Third, the equitable
behavior subscale consists of 11 items describing behaviors such as “I treat the rich and the
poor equally” or “In my family, men and women do the same household chores”. Fourth,
the frugal behavior subscale consists of 10 items describing different frugal behaviors
(e.g., “If I go to a place that is not very far away, I prefer to walk than drive” or “I like to
live modestly”). Participants rated each item on a five-point scale (1—does not apply to
me at all, 5—applies to me entirely). Fifth, the indignation subscale consists of 7 items
representing different situations which the participants may find themselves in, such
as “When someone throws garbage on public roads” or “When I see people recklessly
consuming water”. The participants’ task is to assess their (emotional) reaction to listed
situations on a five-point scale, where 1 indicates indifference (“I feel indifferent”), whereas
5 indicates “I feel so bad that I try to prevent it at all costs”. Sixth, the behavioral intent
(to act) subscale consists of 12 items measuring participants’ willingness to engage in
behaviors such as recycling, volunteering, water conservation, etc. The participants” task
is to assess their intentions to act on a five-point scale (1—never, 5—always). Seventh,
the subscale affinity for diversity consists of 13 items measuring participants’ affinity for
physical, biological, and human diversity. The affinity for physical diversity refers to
temporal, environmental heterogeneity (e.g., “I could live anywhere comfortably (forest,
desert, beach, valley, jungle)”), the biological diversity refers to animals and plants (e.g., “1
like to visit zoos with many species of animals”), while the affinity for human diversity
refers to the situations such as “I like that there are people of different political orientations”.
Participants rated each item on a five-point scale (1—does not apply to me at all, 5—applies
to me entirely). Last, the happiness subscale consists of three items (e.g., “In general, I
consider myself happy”) that assess participants” global and subjective happiness on a
five-point scale (1—unhappy, 5—happy).

2.4. Statistical Analysis

The data were analyzed using IBM SPSS Statistics 23.0 and MPlus 8.6 programs.

The procedures of univariate statistics (calculations of arithmetic means, standard
deviations), bivariate statistics (correlations between latent factors of the model), and
multivariate statistics (structural equation modeling) were used. Cronbach’s alpha internal
consistency coefficients were calculated for all subscales. The relationships between the
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variables in the assumed model were estimated through structural equation modeling
(SEM) using three parcels by the studied construct. All subscales” items were randomly
aggregated into three parcels, which indicate latent constructs. Seven first-order factors
were constructed: indignation (parcels—ind1, ind2, ind3), intention to act (parcels—intl1,
int2, int3), affinity toward diversity (parcels—affl, aff2, aff3), frugal (parcels—frul, fru2,
fru3), altruistic (parcels—all, al2, al3), equitable (parcels—eql, eq2, eq3), and pro-ecological
behavior (parcels—ecol, eco2, eco3). The latter four were the indicators of a second-order
factor, “sustainable behavior”.

Missing data were checked prior to the analysis. The process showed that less than
1% of the total data for all subscales is missing. Missing data were replaced by the average
values on these items.

Structural equation modeling (SEM) was used to estimate the fit of the theoretically
assumed model (shown in Figure 1) with the data. The maximum likelihood estimation
with robust standard errors (MLR) method was used. To estimate the goodness of model
fit, the following indices were used: Chi-square test, the ratio of Chi-square to degrees of
freedom, CFI (comparative fit index), TLI (Tucker and Lewis index), RMSEA (root mean
square error of approximation), and SRMR (standardized root mean square residuals).

In structural modeling, the Chi-square test represents the basic index of goodness of
fit, while the insignificant result of the Chi-square test represents a good model fit. This
test’s potential drawback is that it is, more often than not, significant for models tested on
large samples [41]. Therefore, the Chi-square test was used as one of the model fit measures.
In addition, the ratio between the value of the Chi-square and the degrees of freedom
was calculated [42]. Desirable values of this ratio should be below 2 [43], or according
to a milder criterion, below 5 [44]. RMSEA values are not strictly determined, thus some
authors propose that the lower limit of perfect fit values should be 0.00. Values between
0.00 and 0.05 suggest excellent fit, those from 0.05 to 0.08 suggest very good fit, followed
by values from 0.08 and 0.10 that indicate poor fit, whereas those greater than 0.10 suggest
unacceptably poor model fit [42,45]. The upper limit for SRMR values is between 0.08 and
0.10, while a value either equal to or less than 0.05 indicates excellent agreement. In this
paper, RMSEA and SRMR indicators’ values equal to or less than 0.8 will be considered
as indicators of good model fit [46]. Values of CFI and TLI that are equal to or greater
than 0.9 indicate satisfactory model fit, whereas those greater than 0.95 indicate excellent
agreement [43,44,47].

Squared multiple correlation (R%spc) was used to measure the amount of a dependent
variable’s variance explained by the variables included in the structural equation and is
interpreted as a measure of the model’s predictive power. To test the significance of the
assumed direct and indirect effects, the bootstrap method (1000 bootstrap sampling with
95% confidence intervals) was used.

3. Results

Table 1 shows descriptive data (arithmetic means and standard deviations), Cron-
bach’s alpha coefficients of internal consistency for all measured variables in the model,
and the intercorrelations of all composite variables in the model (Spearman correlation
coefficient). Statistically significant positive correlation was found between almost all
composite variables found in the model. The only statistically nonsignificant correlations
were found between assessments of happiness and (I) pro-environmental behavior and (II)
frugal behavior (Table 1).
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Table 1. Descriptive estimates, Cronbach «, and correlations for all (latent) variables from the model.
Correlation Coefficients Estimates
Variables from the Model
1. 2. 3. 4. 5. 6. 7. 8. M (SD) [0
1. Pro-ecological behavior 1 043 ** 041** 0.18** 0.54** 0.63** 0.31** 0.08 3.27 (0.64) 0.828
2. Altruistic behavior 1 0.11* 0.19**  0.29**  0.45**  0.23** 0.21**  3.51(0.64) 0.775
3. Frugal behavior 1 0.10* 0.21** 0.25* 0.21*  —-0.04  3.81(0.68) 0.768
4. Equitable behavior 1 0.16 **  0.18**  0.31** 0.25**  4.43(0.44) 0.742
5. Indignation 1 0.58 ** .17 ** 0.10 * 3.59 (0.73) 0.814
6. Intention to act 1 0.29 **  0.12 ** 3.6 (0.64) 0.877
7. Affinity toward diversity 1 0.12 ** 3.7 (0.57) 0.613
8. Happiness 1 4.16 (0.77) 0.823

**p<0.01;*p <0.05.
Structural equation modeling was used to estimate the fit of the theoretically assumed
model with the data. The obtained values of the goodness of fit indices, whose results are

shown in Table 2, suggest good model fit.

Table 2. Goodness of fit Indices

x2(df)
541,547 (242)

x2/df
224

RMSEA
0.05

SRMR
0.06

TLI
0.907

CFI
0.918

Goodness of Fit Index
Model (N = 496)

Figure A1 (Appendix A) shows the results of testing a structural model that examines
the idea that sustainable behaviors consist of pro-environmental, altruistic, frugal, and
equitable behaviors. It can be observed that the second-order factor, i.e., “sustainable
behavior”, coherently derives from the significant interrelationships between the four
first-order (lower-order) factors.

The values of the squared multiple correlation (RZg\pc) indicate that the behavioral
intention explains 70% of the variance in sustainable behaviors. Indignation and affinity
toward diversity explain 62% of the variance in behavioral intent, and sustainable behaviors
explain 2% of the variance in happiness assessment.

Table 3 shows both direct and indirect effects of indignation, affinity toward diversity
and behavioral intent on the sustainable behavior as well as the direct effect of sustainable
behavior on perceived happiness and their significance determined by confidence intervals
obtained via bootstrap method.

Table 3. Significance of direct and indirect effects determined by the confidence intervals obtained by bootstrap method.

Direct effects on intention B Lower 95% CI Upper 95% CI
Indignation 0.702 0.636 0.765
Affinity toward diversity 0.198 0.107 0.290

Direct effect on sustainable behavior B Lower 95% CI Upper 95% CI
Intention 0.835 0.771 0.893

Indirect effects on sustainable behavior (via intention) 8] Lower 95% CI Upper 95% CI
Indignation 0.586 0.511 0.662
Affinity toward diversity 0.166 0.088 0.243

Direct effect on happiness B Lower 95% CI Upper 95% CI
Sustainable behavior 0.137 0.030 0.241

Note: Standardized regression coefficients (f3) are shown.
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Both Figure Al (Appendix A) and Table 3 show that indignation (3 = 0.702) as
well as affinity for diversity (p = 0.198) contribute positively to behavioral intent, which
predicts sustainable behavior (3 = 0.835). Additionally, sustainable behavior slightly
(but statistically significantly) predicts self-assessment of happiness (3 = 0.137). Lastly,
indignation and affinity toward diversity affect sustainable behavior through the mediator
of behavioral intention.

In other words, indignation, affinity toward diversity, and behavioral intention predict
sustainable behavior. Student teachers who experience indignation or negative emotions
caused by insufficient ecological protection prefer diversity in their social and biological
surroundings; those who exhibit intention to act sustainably also behave more in a sustain-
able manner. Those student teachers who behave sustainably are slightly happier with
their life.

4. Discussion

(Student) teachers are perceived as the main agents of change in the education for
sustainable development [3]. In order to successfully implement education for sustainable
development, they are expected to possess knowledge on the most crucial sustainability
issues and topics, skills to act in a sustainable way, and attitudes and values that direct them
to act sustainably through initial teacher education [3,9]. In the process of implementing ed-
ucation for sustainable development, (future) teachers serve as models of social learning for
their students. Additionally, by modeling positive behaviors toward the environment and
society, teachers can also indirectly influence students’ (sustainable) behaviors. Therefore,
it is crucial to understand the factors influencing (student) teachers’ sustainable behaviors.
Based on the literature review, there is an evident lack of research on sustainable behavior
in both the general and the student teacher population. Therefore, this study aimed to test
the sustainable behavior model [30] on a sample of student teachers.

The first objective aimed to test the intercorrelations model between proposed aspects
of sustainable behavior (pro-environmental, frugal, altruistic, and equitable behavior),
allowing the emergence of the second-order factor (sustainable behavior). Results indicate
that four behavioral factors (pro-environmental, altruistic, frugal, and equitable behavior)
can be explained by the second-order factor—sustainable behavior. This finding is in line
with Tapia-Fonllem et al. [30].

The second objective aimed to test the relationship between second-order factor
(sustainable behavior) and intention to act in a sustainable manner, while the third objective
aimed to determine the indirect effects of correlates (indignation, affinity towards diversity)
on sustainable behavior mediated by the intention to act. It was found that behavioral
intent predicts sustainable behavior and is, in fact, determined by indignation and affinity
toward diversity. That finding supports the hypotheses that variables, indicating both
negative and positive emotional responses (indignation and affinity towards diversity),
positively contribute to behavioral intention to act sustainably, therefore contributing
positively to sustainable behavior.

Last, the fourth objective aimed to test the correlation between sustainable behavior and
participants’ perceived happiness. Equally to the original study by Tapia-Fonllem et al. [30],
sustainable behaviors predict (to a minimal extent) the estimates of happiness.

The causal relationships assumed by the sustainable behavior model were successfully
validated on a sample of Croatian student teachers. All research hypotheses were sup-
ported. Student teachers are more likely to behave in a sustainable way when their levels
of behavioral intention to act are higher. This result is consistent with the explanations
of notable socio-psychological theories such as the aforementioned Theory of Reasoned
Action [37]. Furthermore, student teachers will exhibit sustainable behavior if they feel
indignation as well as show affinity to diversity in their everyday lives. Consequently, those
student teachers who behave more sustainably are slightly more satisfied with their lives.

The results of this study indicate the validity of the sustainable behavior model.
Therefore, further research can be carried out in order to expand the model. For example,
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we can propose further extension of the Tapia-Fonllem et al. [30] model by including two
additional predictors of sustainable behavior: the ascription of personal responsibility for
dealing with sustainability issues and the awareness of sustainability issues’ consequences.
Both variables are represented in the Norm Activation Model [48,49]. NAM is often used
in order to explain antecedents of mainly altruistic and pro-social behavior. Moreover,
by bearing in mind that pro-environmental behaviors are perceived as altruistic and
justice-driven, NAM has often been used in order to explain the interplay of factors that
influence pro-environmental behavior, e.g., [50,51]. Two out of three key variables in
the Norm Activation Model used to predict behavior are an awareness of consequences
and the ascription of personal responsibility [52]. An awareness of consequences refers
to people’s perception regarding the severity of their and others’ behavior on general
welfare [53]. Namely, people are more likely to exert certain sustainable behavior when they
are aware of the consequences of their actions [54]. Previous research reported the impact
of awareness of consequences on different (mainly) pro-environmental behaviors, such
as buying environmentally friendly products and traveling in environmentally friendly
ways, e.g., [55]. On the other hand, the ascription of personal responsibility refers to
people’s feelings regarding their responsibility for dealing with particular issues. People
who believe that their responsibility is to deal with sustainable issues are more likely to
exhibit appropriate behavior [53]. Previous studies found a strong effect of the ascription of
personal responsibility on several (mainly pro-environmental) behaviors, such as support
for climate change mitigation policy as well as intention to engage in pro-environmental
behavior [56]. For example, Tuncer et al. [57] found that student teachers with a slight
sense of personal responsibility toward the environment were positively inclined toward
environmentally responsible behavior. During the meta-analysis of 56 studies on pro-
environmental behaviors, Klockner [36] found out that both awareness of consequences
and the ascription of personal responsibility are indirect predictors of pro-environmental
behavior. Additionally, Reese and Jacob [58] found that a sense of personal responsibility
is connected with pro-environmental intentions and justice beliefs (or beliefs related to
the need for equity). Based on these findings, we can posit that including these variables
in the sustainable behavior model can help in further understanding of the antecedents
that instigate sustainable behaviors as well as their mutual relationship. Based on the
Norm Activation Model’s insights and the results from the previous research, it should
be expected that the ascription of personal responsibility and awareness of consequences
will positively influence the intention to act sustainably and, consequently, have a positive
indirect effect on sustainable behaviors. We propose that further research on sustainable
behavior focuses on testing this hypothetical extension of the sustainable behavior model.

Prior research found that sustainable actions lead to positive emotions [40]. However,
the results of this study show that student teachers who behave sustainably are only slightly
happier with their lives. It is possible that some other variable (or set of variables) mediates
the relationship between sustainable action and the self-perceived life satisfaction. Facing
sustainable development-related issues and problems can result in frustration caused by
the complexity of those issues and uncertainty of how to approach them [59]. It is possible
that those negative emotions mitigate the effect of behaving sustainably on perceived life
satisfaction. Another possible direction for further research is to include frustration caused
by the complexity of sustainability issues into sustainable behavior model.

Furthermore, several limitations of this study have to be discussed. First, this study
was cross-sectional. Future research should be conducted in order to understand what
shapes and facilitates sustainable behavior in the longitudinal setting. This suggestion is
especially interesting in the context of evaluating initial teacher education programs and
courses aimed at developing student teachers’ sustainability competencies as well as facili-
tating student teachers’ sustainable behaviors. Related to the abovementioned statements,
recommendations for future research can also go in the direction of choosing a different
research strategy that would potentially offer an additional insight into student teachers’
sustainable behavior. For example, qualitative research can be used that would encompass
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the way in which student teachers think about their role in creating a sustainable future as
well the role of their pro-sustainable behaviors in this process. Second, the current conclu-
sions assume that self-reported behaviors (and behavioral intent) are accurate reflections of
people’s actions. Instead of self-reported measures, measuring actual sustainable behavior
could increase the study results’ validity as well as expand the existing corpus of knowl-
edge on sustainable behavior. Last, the survey used only a sample of student teachers in the
Croatian context; hence, we do not know if the model would explain sustainable behaviors
and their correlates in other cultural contexts. Regarding the gender ratio of the survey
sample, it is common that teacher population is primarily female (according to the OECD
data for Croatia 78% of teachers are female [60]). Additionally, the results of previous
studies in sustainability science point out to the presence of gender differences. Females
express stronger positive attitudes towards sustainable development as well as higher
level of willingness to act in environmental protection context and pro-ecological behavior,
e.g., [61-63]. Bearing that in mind, it is possible that reasons due to which females are
inclined to behave pro-sustainably may not replicate to males. In other words, the extent to
which intercorrelation frames obtained in this study reflect significant correlates of male
student teachers’ sustainable behavior is unclear. In future research, not only would it be
necessary to determine gender invariance of the sustainable behavior measurement model,
but it would be also interesting to include the matter of gender differences in student
teachers’ sustainable behavior, which requires sample that have an even gender ratio.

5. Conclusions

To conclude, we indicate certain practical implications of our results. From the general
educational viewpoint, the most interesting fact is that this study’s results suggest that
sustainable behaviors coherently emerge from significant interrelations among their four
first-order factors, reinforcing the idea that sustainable behavior integrates various actions
whose aim is to protect both natural and social environment. In other words, results
support the idea that one sustainable action is likely to lead to others. This implication is
particularly interesting in the context of educational efforts aimed at developing pro-social
and pro-ecological actions. Fostering one type of sustainable behavior within education
system could facilitate the manifestation of a different type of sustainable behavior [30].

From the educational viewpoint related to the initial teacher education, one of the most
interesting findings is as follows: student teachers who have higher levels of affinity toward
(biological and social) diversity and show emotional responses related to sustainable
development issues also behave more sustainably. If we accept that (future) teachers must
exhibit sustainable behaviors in order to become a positive example to their students, the
importance of focusing on the development of sustainable behavior’s antecedents through
teacher education is evident. To foster student teachers” behaviors needed to achieve
the well-being of the entire living world, we should encourage the development of both
a sense of responsibility toward living beings and the environment and solidarity and
empathy. That could be essential for experts working on the development of the training
and study programs for future teachers. Additionally, Filho and Pace [64] placed an
emphasis on teacher formation by arguing that long-term pre-service and in-service training
of educators in the field of ESD should become a top priority. A recent study [65], based
on a systematic review of scientific databases, showed that future teachers have favorable
attitudes towards sustainability, but, in their training, there is a deficit in the development
of professional competences needed to implement ESD in the future professional practice,
thus contributing to the social welfare of the environment.

Based on these results, we call for transformative and emancipatory pedagogies in the
development of competencies that will empower future teachers to act more sustainably.
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Figure A1. SEM analysis: the sustainable behavior model. Note: Standardized parameter estimates are shown. Labels of
latent variables presented in the figure: behavior—sustainable behavior; eco—pro-ecological behavior; alt—altruistic behav-
ior; frug—frugal behavior; equ—equitable behavior; intention—behavior intent; intention—intention to act sustainably;
happiness—perceived life happiness; indignation—indignation (negative emotion due to insufficient ecological protection),
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