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Abstract
In effectiveness literature, voices are rising to embrace learning contents beyond mathemat-
ics, science, and language. Meanwhile, international policy documents such as the United 
Nations 2019 Climate Action Summit Report point at the importance of action for sus-
tainable development for establishing acceptable life conditions for current and future gen-
erations. Therefore, a candidate learning outcome for broadening effectiveness research’s 
scope is action competence in sustainable development (ACiSD), which consists of the 
relevant knowledge, willingness, capacity expectations, and outcome expectancy regard-
ing actions for sustainable development. In order to initiate adding ACiSD as a learning 
outcome to effectiveness research, the current study contributed to establishing that formal 
education plays a part in changes in students’ ACiSD. Firstly, we studied how much vari-
ance in ACiSD can be attributed to what happens in classrooms. Secondly, we looked into 
how class groups’ and early adolescent students’ ACiSD changed after one school year. 
Following recommendations for rigour in effectiveness research, we performed multilevel 
analyses on survey data (question one: n = 1398; question two: n = 633). Our evidence 
showed that 11% of variance in ACiSD was attributable to what happens in classrooms 
with explained variance in the subconstructs ranging between 7.2 and 14.2%. Furthermore, 
individual students as well as class groups showed higher ACiSD scores when comparing 
measurements at beginning and end of one school year. We conclude that the classroom 
level matters to changes in ACiSD within early adolescents. Further research can now look 
into how and to which extent teachers’ educational approaches affect these changes.
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1 Introduction

Research into the effects of current and future climate change scenarios on living condi-
tions (e.g. Javadinejad, Dara, & Jafary, 2020; Kerich, 2020; Oo, Zin, & Kyi, 2020) guides 
our attention to the need for sustainable development. Along with the research community, 
also international policy makers keep underscoring the importance of sustainable devel-
opment in order to secure acceptable living conditions for current and future generations 
(European Commission, 2019; United Nations, 2019). These policy recommendations 
build onto the 17 Sustainable Development Goals (United Nations, 2015), which aim at 
working towards sustainable development, which was defined as a process of mutually 
interacting environmental, social, and socio-economic perspectives. Educational efforts 
at all levels are paramount if we are to promote environmental and sustainable behaviour 
that would allow to take on the challenges involved (Amézaga et al., 2021; Minelgaitė & 
Liobikienė, 2021; Sekhar & Raina, 2021). In order to monitor these efforts, measurement 
of learning outcomes is crucial (Amézaga et al., 2021; UNESCO, 2017). Still, educational 
effectiveness research has mainly focused on cognitive learning outcomes of single sub-
jects such as mathematics, (native) language, and sciences. Various voices have suggested 
broadening this scope by also including affective and social educational goals (Muijs, 
2006; Muijs et al., 2014; Reynolds, Chapman, et al., 2016; Townsend et al., 2016). In line 
with Reynolds et al.’s (2016) call to make educational effectiveness research more relevant 
to practitioners and policymakers, Kelly and Clarke (2016) advocated focusing on sustain-
able development issues. In order to find adequate solutions to such issues and act upon 
them, relevant knowledge, awareness, and competence are needed (Amoah & Addoah, 
2021; Arı & Yılmaz, 2017; Milfont, 2012; Yilmaz & Can, 2020). Action competence in 
sustainable development (ACiSD) consists of the relevant knowledge, willingness, capac-
ity expectations, and outcome expectancy regarding actions for sustainable development 
(Jensen, 2000; Mogensen & Schnack, 2010; Sass et al., 2020). As such, it is a desired learn-
ing outcome of education for sustainable development, which aims to prepare students for 
current and future sustainability challenges (Breiting & Mogensen, 1999). Consequently, 
ACiSD can be considered a suitable outcome variable for measuring effectiveness of edu-
cational efforts that focus on sustainable development. Theoretic claims have been made 
about action-oriented ESD as a promising approach to teaching, i.e. at class group level, 
that would foster ACiSD (Mogensen & Schnack, 2010; Sinakou et al., 2019). The rationale 
was that through this democratic and action-oriented approach to teaching students would 
learn about and for sustainable development, and as agents of change (Sinakou et al., 2019; 
Varela-Losada et al., 2016). In other words, by allowing students to participate in decision-
making processes through deliberative discussions about real-world controversial issues, 
they would build sustainability competences such as ACiSD (Ottander & Simon, 2021). 
However, studies providing evidence that confirms these theoretic assumptions are lack-
ing. Effectiveness research has found differences between schools as well as between class 
groups in learning outcomes such as mathematics, language, and science (Reynolds et al., 
2014; Scheerens, 2016). Moreover, the importance of the classroom level for explaining 
variance in learning outcomes is now widely accepted, as  it was found to explain more 
variance than the school level (Chapman, Muijs, et al., 2016; Chapman, Reynolds, et al., 
2016; Hattie, 2009; Scheerens, 2016). This level does not only consist of ‘manipulations’ 
by the teacher, but is also affected by ‘an ecology’ (Scheerens, 2016, p. 4) that includes 
factors such as whether there is an open and safe atmosphere where mistakes are consid-
ered opportunities for learning, the kind of interactions between students, and between 
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teacher and students (Hattie, 2009; Scheerens, 2016). Consequently, before teacher effec-
tiveness regarding implementation of an educational approach thought to promote ACiSD 
can be studied, there is a need to establish whether changes in learning outcomes such as 
ACiSD can be attributed to this overall classroom level. It is the aim of this study to fill this 
research gap. We will look into the extent to which the classroom level matters to changes 
in overall ACiSD within early adolescents as well as to their conceptual knowledge, will-
ingness, capacity expectations, and outcome expectancy regarding actions for sustainable 
development. In this, we are especially interested in early adolescents, i.e. 10–14-year-olds, 
because that is when civic involvement is developed (Smetana et al., 2006). As sustainabil-
ity knowledge and awareness enhances future policy makers’ and managers’ engagement 
for developing a sustainable future (Sekhar & Raina, 2021), this adds to the importance 
of the stage in life when civic involvement is developed. The following research questions 
(RQ) guided our research:

RQ1:  To what extent does early adolescents’ ACiSD differ with the class group they 
belong to?

RQ2:  To what extent do changes in early adolescent students’ ACiSD during a school 
year depend on the class group they belong to?

Answers to these two research questions will contribute to the literature by paving the 
way for ACiSD to be included as a learning outcome in educational effectiveness research. 
Educational practitioners will be informed about the effects on students’ ACiSD develop-
ment of what happens in class groups. Finally, policymakers may find evidence to justify 
the attention paid to ACiSD development in formal education.

2  Literature review

In what follows, we will explore existing literature concerning (1) differences in explained 
variance regarding learning contents such as mathematics, science, and (native) lan-
guage, and (2) the concept of ACiSD as a learning outcome of education for sustainable 
development.

2.1  Differences in explained variance regarding learning contents mathematics, 
science, and (native) language

In the field of educational effectiveness research, reviews of the literature have confirmed that 
factors at the classroom level explain variance in learning outcomes to a much larger extent 
than between-school factors. This led to consensus about the importance of class groups (Hat-
tie, 2009). Moreover, especially in early adolescence, students may turn towards their peers for 
support and social modelling (Hattie, 2009; Smetana et al., 2006), which adds to the impor-
tance of class groups. Depending on the review consulted, educational effectiveness research 
reports on different effect sizes of by classroom and teacher level explained variance in overall 
learning outcomes, varying from an average of 10–20 per cent (Muijs, 2006) over about 15–18 
per cent (Scheerens, 2016) to 25 per cent of total variance (Reynolds, Teddlie, et al., 2016). In 
this, differences between learning content areas have to be acknowledged (Chapman, Reyn-
olds et al., 2016. Overall, variation in both school and teacher effectiveness seems to be higher 
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in mathematics and science as compared to language and non-cognitive learning outcomes 
(Chapman, Muijs, et al., 2016; Hattie, 2009; Sammons, Davis, & Gray, 2016; Reynolds et al., 
2014). A possible explanation may lie in that parents are more likely to influence their chil-
dren’s language acquisition and spend less time on doing mathematics or science with them at 
home (Hattie, 2009; Scheerens, 2016; Reynolds et al., 2014; Sammons, Davis, & Gray, 2016). 
Furthermore, non-cognitive learning outcomes may be less prominently focused on in school 
curricula, whereas students may be more engaged in non-academic learning when spending 
time outside the school (Reynolds et al., 2014).

In sum, educational effectiveness research reveals that 10–25 per cent of variance in aver-
age overall learning can be attributed to school and classroom levels. School and classroom 
effects tend to be higher for outcomes that are typically less focused on outside school, such 
as mathematics and sciences. Effects on language and non-cognitive outcomes are typically 
lower, as students are possibly more exposed to those in the homes and other contexts outside 
school.

2.2  Action competence in sustainable development (ACiSD)

As outlined earlier, a desired outcome of education for sustainable development is action 
competence, which involves acquisition and creation of the relevant conceptual knowledge 
of action possibilities, willingness to contribute, and self-efficacy. The latter comprises con-
fidence in one’s capacity for change (capacity expectations) and in the effect (outcome expec-
tancy) of the action (Breiting, Hedegaard, Mogensen, Nielsen, & Schnack, 2009; Jensen, 
2000; Jensen & Schnack, 2006; Sass  et al., 2020). When considering action competence 
in sustainable development (ACiSD), the action aims to contribute to solving sustainabil-
ity issues. The United Nations defined sustainable development as consisting of interrelated 
aspects that include environmental and climatic (planet), social (people), economic (prosper-
ity), and peace concerns, which all individuals, local communities, and participating nations 
engage to take on in partnership. This engagement aims to build a better life for current 
and future generations, which explicitly involves respecting the planet’s finite resources and 
addressing concerns about dwindling diversity both in the natural and cultural world (United 
Nations, 2015). Consequently, as shown in Fig. 1, ACiSD encompasses students’ conceptual 
knowledge of sustainable development action possibilities, willingness to contribute to sus-
tainable development, confidence in one’s capacities for change towards a more sustainable 
future, and confidence that the action taken will contribute to sustainable development (Sass et 
al., 2020).

In the following sections, we will first describe the current study’s methodological aspects 
of ethical considerations and bias, the instruments used to measure the participating students’ 
ACiSD at beginning and end of one school year, the samples used for answering the two 
research questions, and the rigorous analytical procedure we applied. In the results section, we 
provide a detailed presentation of the evidence we found. Finally, we summarise our findings 
and integrate them in the current literature in the conclusion and discussion section.
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3  Methods

3.1  Ethical considerations and bias

Participants’ answers were only used in analyses after thoroughly informed active consent 
was given by both the participants and one of the parents. The teachers involved in the 
data collections were instructed to make clear to all participants that we were interested 
in them, in what they thought and felt about actions for sustainable development, and not 
in what they thought adults would like them to think or feel. Furthermore, all participants 
were guaranteed anonymity in order to avoid social desirability bias, and informed that 
their participation was voluntary. Participants were asked not to communicate with each 
other while completing the questionnaires to prevent peer pressure (Scott, 2008).

3.2  Measures

We measured students’ action competence in sustainable development using the 36-item 
Action Competence in Sustainable Development Questionnaire (ACiSD-Q; Sass, Boevede 
Pauw, De Maeyer, & Van Petegem (2021), which was developed for our target population 
of 10- to 14-year-olds (see Fig. 2). The ACiSD-Q is a validated instrument that consists of 

Fig. 1  Core features of ACiSD (after Sass et al., 2020) Note: SD = sustainable development 
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four statements regarding nine items (also see Table 5 in the Appendix). The four state-
ments tap into action competence subconcepts conceptual knowledge, willingness to per-
form, and two self-efficacy measures, i.e. capacity expectations and outcome expectancy 

Fig. 2  The ACiSD-Q consists of latent variables self-efficacy (SE), conceptual knowledge (K), and willing-
ness (W). Self-efficacy consists of two subconstructs: capacity expectations (CE) and outcome expectancy 
(OE). The first-order variables consist of items categorised into environmental (planet: items 4, 9, and 10), 
social (people: items 6, 8, and 11), and peace aspects (peace: items 1, 2, and 7) of sustainable development. 
(After Sass, Boeve-de Pauw et al., 2021)

Table 1  Description of samples 
for research questions one and 
two

RQ1 RQ2

Schools: n 40 29
Class groups 98 57
Grades 5, 6, 8 5, 6, 7, 8
Participants: n 1398 633
Mean age 11.12 11.83
Gender
 Male 751 (54%) 327 (52%)
 Female 620 (44%) 305 (48%)

Undisclosed 27 (2%) 1 (< 0.2%)
Level
 Primary 1060 244
 Secondary 338 389
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regarding actions for sustainable development. The nine items cover actions for sustain-
able development with three items for environmental (planet: items 4, 9, and 10), social 
(people: items 6, 8, and 11), and peace (items 1, 2, and 7) actions, respectively. For the full 
statements and questions, we refer to Table 5 in the Appendix which uses the same item 
numbers and subconstruct codes (K, W, SE, CE, and OE) as Fig. 2.

Respondents express (dis)agreement with the statements through a 5-point Likert scale 
that includes a neutral centre (1 = completely disagree, 3 = don’t agree/don’t disagree, 
5 = completely agree for conceptual knowledge, willingness, and outcome expectancy; 
1 = certainly not, 2 = I don’t think so, 3 = maybe, 4 = I think so, 5 = certainly for capacity 
expectations). This measurement instrument was developed in cooperation with the tar-
get population, i.e. early adolescents (aged 10–14). The nine items that cover the sustain-
able development categories of environmental, social, and peace issues were drawn from 
early adolescents’ own suggestions for feasible actions in a pre-study. (For a more detailed 
description, we refer to Sass, Quintelier et al., 2021 and Sass, Boeve-de Pauw et al., 2021)

3.3  Samples

This research is part of a larger project, Valorising Integrated and Action-Oriented Educa-
tion for Sustainable Development (VALIES). The aim of this project is to study the critical 
success factors and barriers for bringing integrated and action-oriented education for sus-
tainable development into schools in Flanders, Belgium. For the current research, data were 
collected through convenience sampling at beginning and end of school year 2019–2020.

The ACiSD questionnaire was administered to 1398 participants in grades five, six, and 
eight by teachers in the classroom during one class period at the start of the school year 
(M0) for answering RQ1. Seventh graders were excluded, because this is the first year in 
secondary education, when students typically change schools. Consequently, grade seven 
students had only been part of their class group for 1  month. From these 1398 partici-
pants, complemented with seventh graders, 633 filled the questionnaire both at the begin-
ning (M0) and end of the school year (M1) for answering RQ2 as shown in Fig. 3. The 
participating schools could opt either for administration on paper (79.5% of participants at 
M0) or online (91% of participants at M1). Due to circumstances related to the COVID-19 
pandemic, most students filled the questionnaires online at home at the end of the school 
year. They received the instructions given orally in class at M0 and in writing for M1.

All teachers (and for the second measurement of RQ2 also the responsible adults at 
home) received the same instructions to enhance reliability. They could give technical 
assistance, but were asked not to help respondents with interpreting items or questions. 
Efforts were made to reduce missingness. The paper questionnaires highlighted the need 
for answering all questions and provided information on how many answers should have 

M0 M1

n n

RQ1 1398 (grades 5, 6, and 8)

RQ2 663 (from 1398 + grade 7) 663 (grades 5 to 8)

M0 M1

n n

RQ1 1398 (grades 5, 6, and 8)

RQ2 663 (from 1398 + grade 7) 663 (grades 5 to 8)

Fig. 3  Overview of samples used for answering research question one (M0; grades 5, 6, and 8: n = 1398) 
and research question two (M0 and M1; grades 5 to 8 including grade 7: n = 663)
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been given on each page of the questionnaire so that participants could eliminate any acci-
dental oversights. Regarding the online questionnaires, we opted for forced responses.

As data for the first research question were collected at the start of school year 
2019–2020 and many students change schools between primary and secondary, students 
in grade seven (the first year of secondary) were excluded from the sample used for RQ1 
(To what extent does early adolescents’ ACiSD differ with the class group they belong 
to?). This resulted in a sample of 1398 participants in grades five, six, and eight (mean age 
11.12) across 98 class groups in 40 schools that covered all five provinces of Flanders. In 
this sample that consisted of 1060 primary and 338 secondary school students, 751 par-
ticipants were male, 620 female, and 27 preferred not to disclose their gender, as given in 
Table 1 which provides an overview of the samples used for both research questions.

For the second research question (To what extent do changes in early adolescent stu-
dents’ ACiSD during a school year depend on the class group they belong to?), partici-
pants in grade 7 were also included, as this involved analyses of two different measure-
ments, at the beginning (M0) and end (M1) of school year 2019–2020. Consequently, all 
students had been part of their class group for at least one complete school year at the time 
of the second measurement. This sample of 633 participants (mean age 11.83), of which 
327 were male, 305 female, and one did not disclose their gender, included 244 primary 
and 389 secondary school students across 57 class groups in 29 different schools across the 
five Flemish provinces. Table 1 gives an overview of all samples used for answering both 
research questions.

3.4  Analytic procedure

In what follows, we first describe the multilevel analyses that addressed students’ responses 
to the ACiSD-Q at the start of the school year in order to establish to what extent the 
classroom level affects students’ ACiSD (RQ1). We then describe multilevel analyses per-
formed to capture possible changes in their responses across two different moments, i.e. at 
the beginning and end of one school year (RQ2). Multilevel models were implemented for 
both research questions to account for the fact that observations are not independent (Hox, 
Moerbeek, & van de Schoot, 2017). As there is evidence in the literature that gender and 
educational level may affect students’ concerns regarding sustainable development (Arı & 
Yılmaz, 2017; Lee et al., 2019; Olsson et al., 2019) and participants to our study included 
boys and girls in primary and secondary school, we also controlled for gender and edu-
cational level (i.e. primary or secondary) to find out how much variance in ACiSD and 
its subconstructs (conceptual knowledge, willingness, capacity expectations, and outcome 
expectancy) remained attributable to the classroom level. Additionally, we provide descrip-
tive statistics (means and standard deviations) for ACiSD and its subconstructs in Table 6 
in the Appendix.

All analyses were performed using RStudio 4.0.2. For answering the first research ques-
tion, we used R Packages lme4 (Bates, Mächler, Bolker, & Walker, 2015) for fitting and 
analysing multilevel models, and lmerTest (Kuznetsova, Brockhoff, & Christensen, 2017) 
for calculating p-values. For answering the second research question, we used R-package 
‘nlme’ (Pinheiro et al., 2014) for estimations, and ggplot2 (Wickham, 2016) for visualisa-
tion of results.

We provide fixed effects and variance estimates for both research questions.
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3.4.1  Analytic procedure for answering RQ1

As we collected data of individual students that were part of class groups, our data were 
treated as nested with students at level 1 (n = 1398) and the class groups to which they per-
tained at level 2 (n = 98). We estimated several models: (1) overall ACiSD; (2) conceptual 
knowledge of action possibilities; (3) willingness to perform actions for sustainable devel-
opment; (4) overall self-efficacy and self-efficacy subconstructs; (5) capacity expectations; 
and (6) outcome expectancy regarding the actions for sustainable development. Variance 
estimates were used for calculating intraclass correlation coefficients (ICC) to provide the 
proportion of variance in ACiSD attributable to the classroom level. We compared model 
fit of the different models and controlled for gender and educational level (primary or sec-
ondary education).

3.4.2  Analytic procedure for answering RQ2

Our data can be viewed as multilevel multivariate data where responses at different time 
points (M0, M1) are treated as different variables (Rabe-Hesketh & Skrondal, 2012) that 
are modelled simultaneously. The two responses (at the beginning and end of the school 
year; level 1) are nested within individual students (level 2; n = 633), who are part of 
individual class groups (level 3; n = 57). For answering the second research question, we 
modelled two intercepts (being a mean score at each moment, i.e. M0 and M1), two vari-
ances between students and two variances between class groups (one per moment so the 
model considers that the variance between students and class groups can be a function of 
the moment in the procedure). We performed likelihood ratio tests to compare models in 
which we allowed for differences in variance of change (from M0 to M1) between individ-
uals with models in which also differences in change between class groups were included. 
Again, all analyses were conducted separately for the overall ACiSD as well as for subcon-
structs conceptual knowledge, willingness, overall self-efficacy, and self-efficacy subcon-
structs capacity expectations, and outcome expectancy.

4  Results

In this section, we first discuss the results of the multilevel analyses that address 1398 stu-
dents’ responses to the ACiSD-Q at the start of the school year (RQ1). We then describe 
changes in their responses across two different moments (n = 633), i.e. at the beginning 
(M0) and end (M1) of one school year (RQ2).

4.1  Research question 1: To what extent does early adolescents’ ACiSD differ 
with the class group they belong to?

After controlling for gender and educational level, 11% of variance in ACiSD (ICC = 0.111) 
was attributable to the classroom (sd between class groups = 0.178, sd within class 
groups = 0.506). In line with Lee et al. (2019) and Olsson et al. (2019), girls significantly 
scored slightly higher than boys as did primary school students in comparison to secondary 
regarding overall ACiSD as well as all subconstructs.

As shown in Table  2, our evidence suggested that at subconstruct level classrooms 
affected conceptual knowledge of actions for sustainable development most (13.8%, sd 
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between groups = 0.205, sd within groups = 0.513), followed by self-efficacy (10.6%, 
sd between groups = 0.194, sd within groups = 0.563). The smallest effect of classrooms 
was found with willingness (9.4%, sd between groups = 0.191, sd within groups = 0.592). 
Notably, both the smallest and largest portions of by class group explained variance were 
found within the self-efficacy subconstructs capacity expectations (7.2%, sd between 
groups = 0.170, sd within groups = 0.614) and outcome expectancy (14.2%, sd between 
groups = 0.252, sd within groups = 0.620).

In sum, our evidence showed that the classroom level affected both overall ACiSD 
(11% of variance attributable to classrooms) and its subconstructs conceptual knowl-
edge of actions for sustainable development, willingness to contribute to such actions, 
capacity expectations, and outcome expectancy, with between 7.2 and 14.2% of variance 
explained by the classroom level. Self-efficacy subconstructs capacity expectations and 
outcome expectancy were affected by the classroom level least (7.2%) and most (14.2%), 
respectively.

4.2  Research question 2: To what extent do changes in early adolescent students’ 
ACiSD during a school year depend on the class group they belong to?

We compared two models (likelihood ratio tests). In the first model we allowed change 
(from MM0 to MM1) to differ between individuals. The second model additionally 
allowed differences in change between class groups. The latter more complex model sig-
nificantly fitted our data best for ACiSD as well as for all its subconstructs (see Table 3 for 
an overview).

As given in Table  4, results indicated a statistically significant positive relationship 
between time and ACiSD (+ 0.086) after controlling for gender and educational level. 
This means that scores increased over time (p < 0.001). Class groups that started with a 
lower mean ACiSD score showed a larger increase than those that had scored higher at 

Table 2  Estimates of fixed effects and variance estimates for base model and after controlling for gender 
and educational level (primary, secondary) with by class group explained variance in ACiSD (ICC)

5-point Likert answer scales (1 = I totally disagree; 3 = I do not agree and do not disagree; 5 = I totally 
agree)
Note: *** = significant at level p < 0.001; SE standard error; SD standard deviation; ICC intraclass correla-
tion coefficient

Controlling for gender and level (primary, secondary)

Fixed effects Variance estimates

Intercept SE Between 
class 
groups

SD Residual SD ICC

ACiSD parameter estimate 3.912*** 0.031 0.032 0.178 0.256 0.506 0.111
Conceptual knowledge Parameter 

estimate
4.024*** 0.033 0.042 0.205 0.263 0.513 0.138

Willingness parameter estimate 3.885*** 0.034 0.036 0.191 0.351 0.592 0.094
Self-efficacy parameter estimate 3.821*** 0.034 0.038 0.194 0.317 0.563 0.106
Capacity expectations parameter estimate 3.771*** 0.034 0.029 0.170 0.377 0.614 0.072
Outcome expectancy parameter estimate 3.862*** 0.041 0.063 0.252 0.384 0.620 0.142
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M0 (correlation of sd M0 and M1 = −0.677). This was also the case for individual students 
(correlation of sd M0 and M1 = −0.440). In sum, both individual students and class groups 
showed higher ACiSD scores at the end of the school year. Moreover, those who scored 
lower at the beginning of the school year gained more than those who already scored 
higher initially.

We found similar results for subconstructs conceptual knowledge, willingness (albeit 
significant at the p < 0.05 level and non-significant, respectively), and overall self-efficacy 
(p < 0.001). Mean scores significantly increased with 0.067 for conceptual knowledge and 
0.128 for overall self-efficacy. Correlations between standard deviations at M0 and M1 for 
class groups were −0.756 for conceptual knowledge and −0.612 for overall self-efficacy, 
while those between individual students showed values of −0.476 for conceptual knowl-
edge and −0.240 for overall self-efficacy.

Finally, both self-efficacy subconstructs, i.e. capacity expectations (+ 0.102) and out-
come expectancy (+ 0.173), showed a statistically significant increase at M1 (p < 0.01) 
compared to M0. Again, we found negative correlations between standard deviations at 
M0 and M1 for class groups (−0.689 for capacity expectations, −0.695 for outcome expec-
tancy) as well as between individual students (−0.542 for capacity expectations, −0.381 for 
outcome expectancy).

Compared to the beginning of the school year (M0), results indicate increases in overall 
ACiSD and all its subconstructs by the end of the school year (M1), which are statistically 
significant except for subconstruct willingness. At class group (Fig. 4a) as well as at indi-
vidual student level (Fig. 4b), correlations between scores at M0 and changes between M1 
and M0 were negative as shown in Fig. 4a and b for overall ACiSD. This means that scores 
of class groups and individual students that showed lower values at M0 increased more 
than those who scored higher at the beginning of the school year.

Table 3  Overview of Likelihood ratio tests (models 1 only allow for differences in variance of change 
between individuals; models 2 allow for both differences in variance of change between individuals and 
between class groups)

Construct Model df AIC BIC Log- likeli-
hood

Test Likelihood ratio p

ACiSD 1 10 1444.935 1495.911 −712.4677 1 vs 2 17.19757 0.0002
2 12 1431.738 1492.908 −703.8689

Conceptual 
knowledge

1 10 1692.157 1743.458 −836.0785 1 vs 2 10.23517 0.006
2 12 1685.922 1747.483 −830.9609

Willingness 1 10 1980.349 2031.634 −980.1745 1 vs 2 20.83986  < 0.0001
2 12 1963.509 2025.051 −969.7546

Self-efficacy 1 10 1740.178 1791.235 −860.0888 1 vs 2 11.96733 0.0025
2 12 1732.210 1793.480 −854.1051

Capacity expecta-
tions

1 10 1988.039 2039.236 −984.0196 1 vs 2 15.11576 0.0005
2 12 1976.924 2038.359 −976.4618

Outcome expec-
tancy

1 10 2147.137 2198.334 −1063.569 1 vs 2 16.93622 0.0002
2 12 2134.201 2195.637 −1055.101



3660 W. Sass et al.

1 3

Ta
bl

e 
4 

 P
ar

am
et

er
 e

sti
m

at
es

 (E
st.

) a
nd

 s
ta

nd
ar

d 
er

ro
rs

 (S
E)

 fo
r t

he
 m

ea
n 

sc
or

e 
at

 th
e 

st
ar

t o
f t

he
 s

ch
oo

l y
ea

r (
M

0)
 a

nd
 th

e 
di

ffe
re

nc
e 

be
tw

ee
n 

th
e 

m
ea

n 
sc

or
e 

at
 th

e 
en

d 
an

d 
th

e 
be

gi
nn

in
g 

of
 th

e 
sc

ho
ol

 y
ea

r (
Δ

M
1 

– 
M

0)
; e

sti
m

at
es

 o
f t

he
 p

ar
am

et
er

s i
n 

th
e 

ra
nd

om
 p

ar
t a

re
 st

an
da

rd
 d

ev
ia

tio
ns

 (S
D

) a
nd

 c
or

re
la

tio
ns

 (c
or

r)
 (b

as
ed

 o
n 

M
od

el
 2

, c
on

tro
l-

lin
g 

fo
r g

en
de

r a
nd

 e
du

ca
tio

na
l l

ev
el

)

5-
po

in
t L

ik
er

t a
ns

w
er

 sc
al

es
 (1

 =
 I 

to
ta

lly
 d

is
ag

re
e;

 3
 =

 I 
do

 n
ot

 a
gr

ee
 a

nd
 d

o 
no

t d
is

ag
re

e;
 5

 =
 I 

to
ta

lly
 a

gr
ee

N
ot

e:
 *

 =
 p 

<
 0.

05
; *

* =
 p 

<
 0.

01
; *

**
 =

 p 
<

 0.
00

1

Fi
xe

d 
pa

rt
R

an
do

m
 p

ar
t

B
et

w
ee

n 
cl

as
s g

ro
up

s
B

et
w

ee
n 

in
di

vi
du

al
s

M
0

Es
t. 

(S
E)

Δ
M

1–
M

0
Es

t. 
(S

E)
M

0
SD

Δ
M

1–
M

0
SD

M
0 

&
 Δ

 M
1–

M
0

co
rr

M
0

SD
Δ

M
1–

M
0

SD
M

0 
&

 Δ
M

1–
M

0
co

rr

A
C

iS
D

3.
85

2 
(0

.0
50

)*
**

0.
08

6 
(0

.0
28

)*
**

0.
19

0
0.

15
0

−
0.

67
7

0.
40

8
0.

36
4

−
0.

44
0

C
on

ce
pt

ua
l k

no
w

le
dg

e
3.

99
6 

(0
.0

51
)*

**
0.

06
7 

(0
.0

28
)*

0.
20

0
0.

13
5

−
0.

75
6

0.
41

6
0.

44
3

−
0.

47
6

W
ill

in
gn

es
s

3.
81

7 
(0

.0
58

)*
**

0.
04

0 
(0

.0
4)

0.
21

3
0.

19
0

−
0.

60
3

0.
52

2
0.

52
6

−
0.

46
6

O
ve

ra
ll 

se
lf-

effi
ca

cy
3.

79
2 

(0
.0

55
)*

**
0.

12
8 

(0
.0

31
)*

**
0.

20
4

0.
15

9
−

0.
61

2
0.

33
9

0.
10

6
−

0.
24

0
C

ap
ac

ity
 e

xp
ec

ta
tio

ns
(s

el
f-

effi
ca

cy
)

3.
72

6 
(0

.0
51

)*
**

0.
10

2 
(0

.0
35

)*
*

0.
17

5
0.

18
9

−
0.

68
9

0.
38

6
0.

10
3

−
0.

54
2

O
ut

co
m

e 
ex

pe
ct

an
cy

(s
el

f-
effi

ca
cy

)
3.

83
6 

(0
.0

67
)*

**
0.

17
3 

(0
.0

39
)*

*
0.

27
5

0.
21

1
−

0.
69

5
0.

40
9

0.
38

9
−

0.
38

1



3661Honing action competence in sustainable development: what…

1 3

Fig. 4  a Graphic representations of mean estimated ACiSD scores per class group. b Graphic representa-
tions of mean estimated ACiSD scores per student (random sample of 100 students)
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5  Conclusion and discussion

Both the research community (e.g. Javadinejad, Dara, & Jafary, 2020; Kerich, 2020; Oo, 
Zin, & Kyi, 2020) and policy makers (e.g. European Commission, 2019; United Nations, 
2019) underscore the importance of sustainable development in overcoming the challenges 
set by issues such as climate change. Education is thought to be key in preparing future gen-
erations for facing this issue (Amézaga et al., 2021; Minelgaitė & Liobikienė, 2021; Sekhar 
& Raina, 2021). However, before educational efforts can be monitored, research should ask 
whether formal education in schools and classrooms affects students’ action competence 
regarding sustainable development (ACiSD). The current study contributed by revealing 
that the classroom level matters to changes in ACiSD within 10- to 14-year-old students. 
Analyses of our data showed that 11% of variance in ACiSD could be attributed to the 
classroom level. After controlling for gender and educational level, our evidence further 
suggests that classrooms affect especially conceptual knowledge of actions for sustainable 
development and self-efficacy subconstruct outcome expectancy as it explained 13.8 and 
14.2% of variance, respectively. Interestingly, self-efficacy subconstructs capacity expec-
tations (7.2%) and outcome expectancy (14.2%) showed smallest and highest proportions 
of variance attributable to the classroom level. As trust in one’s own capability to solve 
sustainable development issues enhances behavioural change (Bandura, 1977; Chawla, 
2009; Wu & Mweemba, 2010), teaching programmes would do well to enhance students’ 
capacity expectations. Making students aware of sustainable development issues (Wu & 
Mweemba, 2010) and giving them opportunities for experiencing their own capacity to 
make a difference could support them in feeling more confident in their power as change 
agents (Bandura, 1977). Actions directed towards contributing to sustainable development 
are complex, as they have to take into account different, often even conflicting, interests. 
Therefore partnerships are necessary for tackling SD issues (United Nations, 2015). Conse-
quently, students need to learn how to cooperate (UNESCO, 2017) in order to take collec-
tive action (Clark, 2016). Moreover, individual actions may be felt to be inadequate in view 
of SD issues’ global scale. Class groups provide ample opportunities for experiencing col-
lective action among peers. Moreover, collective action enhances participants’ self-efficacy 
regarding the group’s and their individual competence for making change (Chawla & Flan-
ders Cushing, 2007). We hypothesise that experiences of collective action may encourage 
the individual student involved, which may explain the large proportion of explained vari-
ance in outcome expectancy, as this refers to students’ confidence in a positive outcome of 
their action. Further research may want to verify these assumptions. Close to 10% of vari-
ance in motivational aspects such as willingness (9.4%) and overall self-efficacy (10.6%) 
was attributable to the classroom level. These proportions of explained variance in overall 
ACiSD and its subconstructs are in line with explained variance in learning outcomes in 
cognitive domains ranging between 10 and 20% (Muijs, 2006). Attitudes towards the envi-
ronment in the family homes have also been found to influence behaviours regarding sus-
tainable development (Corral-Verdugo et al., 2019). Consequently, given that classrooms 
typically explain more variance in domains such as mathematics as compared to language 
teaching, the proportion of explained variance in ACiSD and its subconstructs found in 
the current study appears to be in line with the previous literature regarding mathemat-
ics, science, and language outcomes. When looking into how class groups’ ACiSD and 
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subconstructs evolved, we can conclude that all class groups’ ACiSD, conceptual knowl-
edge, willingness, capacity expectations, and outcome expectancy increased on average 
after one school year. However, not all groups and students evolved to the same extent. 
Groups and individual students with lower levels at the start of the school year, showed 
a more substantial average increase than did those that started the school year at a higher 
level. This means that those class groups and students who showed less action competence 
at the beginning of the school year, benefitted most from a year of classroom experience. 
This may encourage schools to take on the challenge of empowering students for taking 
action for sustainable development, while seeking connection with attitudes regarding sus-
tainable development the students bring to the classroom from their homes. However, ceil-
ing effects may partly explain this finding, as class groups and students who already scored 
high to start with had less room for positive change towards the end of the school year.

Further effectiveness research should look into effects of more specific aspects of 
the ‘black box’ called classroom on students’ development of ACiSD. An educational 
approach thought to foster ACiSD is education for sustainable development (ESD). 
Alongside pluralism, which allows different perspectives in discussions regarding pos-
sible actions for sustainable development, and an orientation towards action, a third 
feature of ESD is holism (Stables & Scott, 2002). This expresses the aim to equip stu-
dents with the capacity for acknowledging that sustainable development issues con-
sist of interrelated environmental, social, economic, and political aspects that occur in 
the past, present, and future, as well as in local, regional, and global contexts (United 
Nations, 2015). Consequently, ESD should combine three features, i.e. holism (Stables 
& Scott, 2002), pluralism (Öhman, 2008), and an orientation towards action (Biesta, 
2009a, 2009b; Chawla, 2009; Mogensen & Schnack, 2010; Sinakou, Boeve-de Pauw, 
Donche, & Van Petegem, 2019). As this was not the aim of the current study, our data 
do not allow to attribute the increases in overall ACiSD and its subconstructs to a spe-
cific educational approach, such as ESD. Classrooms are an environment in which not 
only teachers and students, but also students amongst themselves, may influence each 
other (Scheerens, 2016). Nevertheless, ESD features such as holism, pluralism, and 
action-orientedness are theoretically expected to enhance students’ action competence 
(Breiting et al., 2009; Ke et al., 2020; Öhman, 2008; Sinakou, Boeve-de Pauw, Donche, 
& Van Petegem, 2019; Stables & Scott, 2002). With our study we paved the way for fur-
ther teacher effectiveness research that may want to find evidence for and look into the 
details of this theoretical connection.

Regardless of the contribution the current research made to the field, it was also con-
strained by limitations that open venues for further research. Firstly, all participants 
attended schools that took part in the VALIES project (Valorising Integrated and Action-
Oriented Education for Sustainable Development at School), which aimed to enhance ESD 
implementation. Consequently, variance in ACiSD and its subconstructs may have been 
underestimated in the current study. Future research may want to look into differences 
between schools or class groups in which ESD was not explicitly implemented. Secondly, 
our data did not allow reaching any conclusions regarding causal relationships between the 
implementation of ESD or its features of holism, pluralism, and action-orientedness with 
students’ increased ACiSD or its subconcepts. It would be interesting to find out if, and 
what ESD features affect which ACiSD aspects and how this happens. Mixed-method and 
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qualitative studies might shed light on these questions. Qualitative methods, such as class 
observation, semi-structured interviews and focus groups, would allow to dig deeper into 
why and how certain teaching approaches help students develop ACiSD, while quantitative 
methods would shed light on the extent to which these findings go beyond individual con-
texts and experiences.

Thirdly, as the current study only measured students’ ACiSD at two moments, i.e. at the 
beginning and end of school year 2019–2020, our results may show a more linear develop-
ment of ACiSD than is realistic. Longitudinal research with more measurements across 
a longer period of time would allow for a more nuanced insight. Finally, as our evidence 
suggests that, contrary to the average student and class group, individual students as well 
as individual classes sometimes showed a negative evolution (see Fig.  4a and b), these 
would be interesting cases to compare to students and class groups that showed increases in 
ACiSD and its subconstructs in subsequent qualitative research.

In conclusion, we are confident that this study has contributed to the field by revealing 
that what happens in classrooms contributes to changes in early adolescents’ ACiSD and 
its subconstructs. Regardless of the challenges this poses to schools and teachers, our evi-
dence has paved the way for broadening the scope of teacher effectiveness research beyond 
isolated basic mathematics, science, and language skills as was called for in the fields of 
policy (UNESCO, 2017) and academia (Muijs et al., 2014, 2016). The path has now been 
paved for researching whether and how teachers’ efforts to implement ESD may be fruitful 
for supporting students in developing action competence, conceptual knowledge of action 
possibilities, willingness to contribute, capacity expectations, and outcome expectancy 
regarding sustainable development issues. Thus, the current study constitutes a first step 
towards monitoring educational efforts that aim to prepare young adolescents for facing 
future sustainability challenges.

Appendix

See Tables 5 and 6.
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