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Abstract

This study surveyed Finnish subject student teachers’ views on their competen-
cies in environmental issues in sustainability education (SE). The study questions 
were as follows: (1) Which competencies were demonstrated in the respondents’ 
answers concerning the environmental problems that they mentioned?; (2) How 
do the answers reflect the eight key competencies for SE?; and (3) How do the 
answers differ between the groups of subjects with respect to the competencies 
displayed? A qualitative content analysis was carried out by focusing on the res-
pondents’ competencies in SE (n = 138). Of the eight competencies defined by 
UNESCO, seven were found in the answers. The most common were collaboration, 
integrated problem solving, and strategic thinking. The least common were the 
normative, critical, and systems-thinking competencies. While the prevalence of 
the key competencies mentioned in the answers varied, there was no systematic 
or thematic difference between the different subject groups. The findings indicate 
that the practice of cultivating self-reflective competencies in teacher education is 
important for a future teaching career. 
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Introduction

The importance of effectively managing knowledge and information is now more 
important than ever before. Such management increases a person’s ability to un-
derstand the goals of sustainable development (SD) and to act more sustainably 
at both the national and international levels (Tang, Ma, Xiao, & Xiao 2020). The 
implementation of SD via education is in high demand not only by students but 
also by teachers, and this process requires specific knowledge and abilities (Sum-
mers, Corney, & Childs 2004). On the one hand, for teachers, it is important to 
know the subject content knowledge, including the ideas of SD, and master the 
pedagogical content knowledge. Pedagogical content knowledge is the blending 
of content and pedagogy into an understanding of how particular aspects of the 
subject matter are organised, adapted, and represented for instruction (Apple-
ton 2010). On the other hand, for teachers, it is essential to consider how SD is 
included in the subject being taught and be aware of one’s own abilities to teach 
sustainability issues and practices that are themselves sustaining, tenable, healt-
hy, and durable. Being aware of one’s own abilities in supporting actions helps 
sustain people, communities, and ecosystems; tenable action means that action 
is ethically defensible and employed with integrity, justice, respect, and inclusive-
ness. Healthy action supports a viable system, embodying and nurturing healthy 
relationships at different system levels; durable action means that the operation 
is good enough to continue in practice (Sterling 2008, p. 65).

UNESCO (2017) has listed eight key competencies for teaching transformative 
issues. Teaching key competencies, such as integrated problem solving, collabo-
ration, systems thinking, and strategic and anticipatory understanding, is needed 
for the successful implementation of SD (Bertschy, Künzli, & Lehmann, 2013). In 
the Finnish national curricula, sustainability education (SE) is understood as in-
cluding the means to achieve phenomenon-based, interdisciplinary competence 
in both primary and secondary education to promote SD (Opetushallitus 2014, 
2015a). The goals of primary and lower secondary school are for pupils to learn 
problem-solving skills, cooperation and responsibility, readiness for systems and 
ethical thinking, and the critical search for, evaluation of, and use of informati-
on (Opetushallitus 2016). Based on these earlier goals, upper secondary school 
emphasises responsible action for a sustainable future (Opetushallitus 2015b). In 
both primary and secondary education, the key contents are skills, e.g. life mana-
gement skills, self-knowledge, and contextual knowledge, and attitudes or values 
that promote health, well-being and safety. 

The quality of professional development has traditionally been measured by the 
strength of the different competencies that teachers possess. However, there is 
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now an emerging trend of attending to what student teachers are capable of doing 
as actual teachers (Dahl 2019). Due to the ecological validity of the findings con-
cerning what teachers are capable to do (Horowitz 1980), human development 
should be viewed in relation to the environment by weighing the significance of 
the environment through a person’s own perceptions (Bronfenbrenner 1979). 

Despite the fact that at the idea level, competency thinking in SE has develo-
ped strongly in recent years, the application of theories to practical teaching and 
learning processes has remained limited (Vare et al. 2019). Subsequent efforts to 
address this gap include the work of Lozano, Merrill, Sammalisto, Ceulemans, 
and Lozano (2017) and Bürgener and Barth (2018), who have sought to link pe-
dagogical approaches to SD competencies. Vare et al. (2019), in their part, have 
explored the competencies that might underpin a qualification in education for 
SD instruction in any context. Thus, from the perspective of SE, we decided to 
assess the competencies that Finnish subject student teachers had in teaching 
environmental issues based on their own views.

Key competencies for teaching sustainability
Several definitions of teachers’ competencies have been presented in the lite-
rature (Blömeke, Gustafsson, and Shavelson 2015). In all of them, competence 
refers to knowledge, skills, attitudes, values, and personal qualities that enable 
professional and effective action in teaching and learning situations (Koster & 
Dengerink 2008). 

Lokhoff and others (2010, p. 21) have determined that the concept of a compe-
tency is 

a quality, ability, capacity or skill that is developed by and that belongs to 
the student. Competenc[i]es represent a dynamic combination of cognitive 
and metacognitive skills, demonstration of knowledge and understanding, 
interpersonal, intellectual and practical skills, and ethical values. Fostering 
these is the object of all educational programmes. Competenc[i]es are 
developed in all course units and assessed at different stages of a programme. 
Some competenc[i]es are subject-area related (specific to a field of studies), 
while others are generic (common to any degree programme). (Lokhoff et al. 
2010)
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According to the definition of Lokhoff et al. (2010), competencies are connected 
to skills. In general, competence refers to a person’s knowledge and behaviour 
that helps him or her succeed, for example, in teaching SD. Skills, in contrast, are 
the ability and capacity to carry out processes and use one’s existing knowledge 
to achieve results (EU 2018). This study identifies competencies related to the 
various topics in disciplines in terms of sustainability in the sciences, arts, langu-
ages and physical education. 

Competency in sustainability research and problem-solving means having the 
knowledge, skills, and attitudes necessary for successful task performance and 
problem solving with respect to real-world sustainability challenges and op-
portunities (Wiek, Withycombe, Redman, & Banas Mills 2011). To solve real-
world sustainability challenges five key competencies are introduced, which are 
systems-thinking competency, anticipatory competency, normative competen-
cy, strategic competency, and interpersonal competency (van Kerkhoff & Lebel 
2006). Later, interpersonal competency was renamed collaboration competency, 
and three new competencies were added to the list (UNESCO 2017; Table 1). 

Key competencies are multidisciplinary ones that have been considered necessa-
ry for students of all ages around the world. All eight competencies are included 
in the Finnish National Core Curriculum for Basic Education (2014) for students 
aged seven to 13 years old (Table 1). The key sustainability competencies are seen 
to represent what citizens particularly need to deal with today’s complex chal-
lenges in a sustainable way. They have been seen to be relevant to all sustainable 
development goals (SDGs) and also enable persons to relate the different SDGs 
to each other, or, in other words, to see “the big picture” of the 2030 Agenda Sus-
tainable Development.
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Table 1. Key competencies for sustainability (UNESCO 2017) modified with the 
examples of the Finnish National Core Curriculum for Basic Education (2014) 

Research questions
The objectives of this study were to investigate subject student teachers’ compe-
tencies which support sustainability education. Aiming at these objectives the 
following research questions were formed.

1. Which competencies were demonstrated in respondents’ answers concer-
ning the environmental problems that they mentioned?

2. How do the answers reflect the eight key competencies for SE?
3. How do the answers differ between the groups of subjects with respect to 

the competencies displayed?
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Materials and methods

Materials

This survey was administered as part of the OVET project (Teacher Student Se-
lection—proactive future work), where a conceptual framework for teaching 
quality in the form of a multidimensional adapted process model of teaching 
was developed. Metsäpelto et al. (2020) specified five general dimensions of com-
petencies for teachers: knowledge-based teaching and learning, cognitive skills, 
social skills, personal orientations, and professional well-being. The development 
of future teachers’ competencies is in focus during their studies. Thus, the res-
pondents (n = 138) were subject student teachers engaged in pedagogical studies 
at the Universities of Helsinki, Eastern Finland, Jyväskylä, Oulu, Tampere, and 
Turku during April 11 to May 2019. The minimum percentage of pedagogical 
studies that had to be completed was 25%. The majority of the respondents were 
under 30 years old (69.6%) and women (74.6%). The questionnaire was web-
based (Webropol) and contained the following questions (Q1–Q4) concerning 
learning issues presented in the Finnish National Core Curriculum for Basic 
Education and in the upper secondary school curriculum (Opetushallitus 2014, 
2015a): 

Q1. In your opinion, what are the most essential environmental problems? How 
and with whom would you try to solve these problems a) locally, b) regionally, or 
c) globally? Comment on each part of this question. 

Q2. You are taking pupils/students on a class trip to an excursion that fits 12 
students only. The class that you are responsible for has 36 students. You are in-
forming the representative of the organisers in the destination. What would you 
tell them?

Q3. Mark whether the following statements are true or false and explain your 
responses. 

a) Continuous economic growth is possible. 
b) Economic equality between developed and developing countries will be 

achieved in the next few years. 
c) Finland can easily afford logging forests at the current rate. 

Q4. What is something that can be a problem in the school community? Create 
an interdisciplinary study module for the class level of your choice to solve the 
problem you identified. 
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The numbers of student teachers’ answers to each question were 113 (Q1), 130 
(Q2), 136 (Q3), and 117 (Q4). All were required to answer.

The respondents were students majoring in 19 different subjects (Table 2). For 
the analysis, their answers were combined into six larger categories: biology and 
geography (n = 21; in Finland, geography is included in the natural sciences, and 
most often the same teachers teach both biology and geography), other sciences 
(n = 20; mathematics, physics, chemistry, and ICT), arts (n = 32; history, psycho-
logy, philosophy, and religion), Finnish (n = 31; language and literature), foreign 
languages (n = 33; languages other than Finnish, including English, Swedish, 
German, French, Spanish, and Russian), and other subjects (n = 1; physical edu-
cation). The last group was omitted from the subject group comparison, as it only 
contained one person. The answers provided by this physical education student 
teacher were, however, included in the total results (n = 138).

Table 2. Major subjects of the respondents

Subject group
Major subject of 

respondent N Percentage
Biology and geography Biology 15 15.22 %*

Geography 6
Mathematical subjects Mathematics 15 14.49 %*

Chemistry 2
Physics 2

ICT 1
Arts History 19 23.19 %

Psychology 1
Philosophy 2

Religion 10
Finnish language Finnish 31 22.46 %
Foreign languages English 16 23.91 %

Swedish 7
German 5
French 2
Spanish 2
Russian 1

Other subjects Physical Education 1 0.72 %
Total 138 100 %
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Methods

The respondents’ answers were analysed using the approach of inductive content 
analysis based on the multidimensional adapted process model of teaching (De-
Jaeghere, Morrow, Richardson, Schowengerdt, Hinton, & Muñoz Boudet 2020; 
Elo & Kyngäs 2008; Tuomi & Sarajärvi 2009). The reliability of this qualitative 
theory-guided study was based on support for the claim that the results are ‘no-
teworthy’ (Lincoln & Cuba 1985; Elo, Kääriäinen, Kanste, Pölkki, Utriainen, & 
Kyngäs 2014). The questionnaire was examined as an independent entity, sepa-
rate from previous studies or theories. The material was examined separately by 
two people; each studied two questions. By studying the questionnaire, we deci-
ded which competencies would be appropriate for each question (Elo et al. 2014) 
and then examined the answers to see whether the competencies had been de-
monstrated. Thus, not all eight key competencies were searched for in each ans-
wer. All other key competencies were assessed from the written answers except 
for the self-awareness competency, which, according to our judgement, could not 
be detected in the answers to the questions analysed.

To recognise the competencies in the respondents’ answers, we created a set of 
criteria for each competency (Table 3). The competency was marked as a single 
hit, although it could have been identified several times in different parts of the 
answer. Conflicting content of the answers was discussed to reach a common 
interpretation of the analysis, and the final results of the analyses are thus based 
on shared views and agreement.
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Table 3. Criteria for identifying the key competencies for teaching sustainability in 
the respondents’ answers

Various types of questions, such as open-ended questions or statements on the 
questionnaire, increase the methodological reliability of the study (DeJaeghere 
et al. 2020; Elo et al. 2014). During the answering process, the respondents were 
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able to choose their own path to answer, and some of the paths clearly produced 
more indications of competencies than others. However, it was not the frequency 
but the occurrence of the mentioned competencies that was the focus of the stu-
dy. The number of respondents and the four questions used in this study enabled 
seven out of eight competencies to be analysed, so this survey can be considered 
reliable. 

Results
Competencies associated with environmental problems in the subject student 
teachers’ answers (Q1)

The written answers revealed that the local environmental problems mentioned 
most often by the respondents were air pollution, private motoring, and littering. 
Regional problems included ineffective local transportation, overconsumption, 
and use of energy, respectively; globally, climate change, deterioration of water 
quality, and low levels of recycling were mentioned.

Five out of eight competencies were demonstrated in answers to the question ‘In 
your opinion, what is the most essential environmental problem?’ (Q1). The most 
frequently demonstrated were the strategic and systems-thinking competencies 
(Figure 1).
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Figure 1. Demonstration of various competencies in the answers of the subject stu-
dent teachers (n = 137) to the question ‘In your opinion, what is the most essential 
environmental problem?’ (Q1)
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The strategic thinking competency was frequently demonstrated in the answers 
to the first question. The respondents proposed concrete examples of environ-
mental problems, such as global warming or overconsumption, and also pro-
posals and means for promoting SD, such as this example: We should encourage 
people to engage in small environmental acts, such as favouring public transport. 
Recycling points should be increased, and shops could favour plastic-free tran-
sactions (female, age category 25–29 years, Finnish language and literature). Sys-
tems thinking was also demonstrated frequently in the answers, as seen in this 
answer by a male student teacher in geography (age category 30–34 years), who 
presented global phenomena in a cause-and-effect relationship as follows: Cli-
mate change is a key environmental problem that needs to be addressed at local, 
regional, and global levels. Environmental diversity (both natural and cultural) 
should also be one of the key issues when looking at such problems. This answer 
refers to the fact that climate change issues such as global warming has an effect 
to the diversity of e.g. species locally or globally.

UNESCO key competencies demonstrated in subject student teachers’ 
answers (Q1–Q4)

Seven out of eight competencies were found in the respondents’ answers to all 
four questions in the questionnaire. However, the competency of self-awareness 
could not be detected in these answers.
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Figure 2. Demonstration rate (%) of all of the competencies in the answers of the 
subject student teachers (n = 138) for all questions (Q1–Q4) 
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The competency of collaboration was demonstrated most often (Figure 2). The 
question in which it was assessed concerned taking responsibility for 36 students 
during an excursion (Q2). In these answers, the student teachers often suggested 
that they would negotiate with the person who would take responsibility for the 
12 students at the destination. A female student teacher over 35 years of age 
(English language) wrote the following: I would ask how they usually operate with 
large groups of students at that destination. I would inquire about the possibility of 
organising the activity in several batches so that the students could take turns par-
ticipating while others spend their waiting time on some other activity. 

Another female student teacher studying the English language (age group 30–35 
years) exhibited the integrated problem-solving competency in her answer by 
suggesting the following: I would first ask if it was possible to make an exception 
and allow the whole group to travel to the destination. If this were not possible. She 
then indicated that she would ask other teachers or class parents to accompany 
the two groups, leading into the following: I would arrange with the destination 
when we could come (in smaller groups) so that all groups would receive the same 
descriptions and guidance there. 

We were also able to detect the integrated problem-solving competency in ans-
wers to the question of how to create an interdisciplinary study module to solve 
problems in the school community (Q4). Bullying, which is connected to so-
cial sustainability, was the most commonly mentioned problem in answers to 
Q4, with a total of 58 respondents indicating that it required a solution in the 
school community. We considered bullying to be a relevant example regarding 
problem-solving competency, as social sustainability is a major part of overall 
sustainability and a dimension of the UN SDGs. Some of the respondents devised 
plans for discussing and alleviating the bullying problem, which reflected stra-
tegic thinking, such as the following: The phenomenon of bullying at school could 
be discussed from a psychological point of view (human psyche, group dynamics), 
personal experiences could be included using subject writings, blog posts, or videos 
and plays, and the healing effect of art could be studied.

The normative competency could hardly be detected in any answers. The anti-
cipatory, systems-thinking, and critical thinking competencies were detected in 
the answers to questions on environmental problems, economic growth, equality, 
and forest logging (Q3). They did not occur frequently. For instance, the antici-
patory competency was evident in the following response: In a world of limited 
resources, all growth will eventually reach some limits. However, we can still be dis-
tant from those boundaries. This example was given by a male student teacher of 
Finnish language and literature (age group 25–29 years). The following example 
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of critical thinking highlighted the role of experts in educating SD: From a global 
perspective, what Finland does for forests is irrelevant. We are already doing very 
much more and better in relation to other countries. A bigger act would be to train 
a few thousand sustainable forest experts and send them as modern missionaries to 
China and other truly relevant countries to increase their level of expertise. This is 
not my idea, but it should be put forward by experts. The climate change debate in 
Finland has focused on the local bubble of invisibility on the Kallio-Punavuori axis 
(female, over 35, Russian language, Q3). According to this student the climate 
change debate is very narrow-minded.

Occurrence of the key competencies in subject groups

The prevalence of key competencies varied between answers, but there were 
no systematic or thematic differences between students from different subject 
groups (Figure 3). 
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Figure 3. Distribution of all of the key competencies analysed by subject groups

Normative thinking did not emerge in the answers of the mathematical subjects 
group’s student teachers or in those of the arts group. All six other competencies, 
including the anticipatory and systems-thinking competencies, were demonstra-
ted in the answers of all five study groups. In the mathematical subject group, 
the most common competency was collaboration (65%); in the biology and 
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geography group, collaboration (57%) and integrated problem solving (52%); in 
the Finnish language and literature group, integrated problem solving (50%); in 
the foreign languages group, strategic thinking (49%); and in the arts group, the 
collaboration competency (43.8%). 

Discussion
The aim of this study was to investigate subject student teachers’ views of their 
competencies in educating SD. Seven of the eight competencies were found in the 
answers. The collaboration, integrated problem-solving, and strategic thinking 
competencies were the most often detected ones; the least often detected ones 
were the systems-thinking, critical thinking, and normative competencies. The 
number of demonstrations of the key competencies varied in the answers, but 
there were no systematic or thematic differences between the groups of student 
teachers of different subjects. 

The collaboration competency was related to responsibility questions and was 
one of the most commonly reflected competencies in this study. It was analysed 
in about half of the student teachers’ responses in all subject groups. Interaction 
skills have been shown to be important for all teachers (Metsäpelto et al. 2020), 
and these skills form the basis for the collaboration competency. Empathy, as ob-
served in the student teachers’ answers, has also been considered to be essential 
to social interactions (Hétu, Taschereau-Dumouchel, & Jackson 2012). The in-
tegrated problem-solving competency has been associated with the ability to co-
pe with uncertainty (Li, Yang, Klein, & Chen 2011). Accordingly, the integrated 
problem-solving belongs not only to competencies but is also one of the meta-
competencies that should be present in SE. It was also demonstrated in almost 
half of the student teachers’ answers. Furthermore, in the answers, the strategic 
thinking competency was often connected to environmental problems, which 
need to be solved in the future. This particular competency is crucial when crea-
ting viable strategies to implement solutions to environmental problems. It unites 
the knowledge, skills, and abilities needed to identify opportunities and formu-
late a vision to use those opportunities to solve a problem (Dragoni, Oh, Van-
katwyk, & Tesluk 2011). Based on the answers of the student teachers, they were 
interpreted as having the required abilities to solve environmental problems. 

According to Bertschy et al. (2013), the strategic thinking and collaborative com-
petencies are important in sustainability education, and the results of this stu-
dy revealed the existence of these competencies among student teachers. This 
finding supports the fact that student teachers have at least a basic understan-
ding necessary for teaching SD. While Bertschy et al. (2013) presented systems 
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thinking as a fundamental competency in their dynamic model for teacher edu-
cation, Wiek et al. (2011) presented the systems-thinking competency as one of 
the five key competencies for SE, and this competency appeared only in every 
seventh answer of the student teachers.

The anticipatory competency was found more often (32.2%) than systems-thin-
king competency (14.5%) in the answers. This result was unexpected since the 
anticipatory competency can be understood as partially nested within the sys-
tems-thinking competency. This is because the knowledge, skills, abilities and 
orientations required for holistic proactive thinking can be equated with sys-
tems-thinking competence (Evans 2019). More research is needed on why antici-
patory competency and systems-thinking competency occurred in such different 
amounts even though they are interrelated.

The least often occurring competencies were the critical thinking (12.7%) and 
normative (3.6%) competencies. These are crucial competencies concerning SD 
that student teachers should develop and know how to put into practice. Sustai-
nability cannot be understood without systems thinking based on critical thin-
king (Lewis, Mansfield, & Baudains 2014). A person’s level of knowledge, along 
with their perceptions of values and responsibility, affects how interested they are 
in environmental questions (Bulkeley 2000). The use of new teaching methodo-
logies and tools, such as learning by doing and the use of practical cases, can offer 
positive results in the acquisition of these competencies (Yli-Panula, Jeronen, & 
Lemmetty 2019). 

The results also revealed that the students were aware of the existence of local, 
regional, and global ecological, economic, and environmental problems, but the 
students did not treat social disadvantages as an SD issue (cf. Yli-Panula, Jeronen, 
Vesterkvist, & Tolonen 2021). 

As an immediate implementation of the results of this study, it can be conclu-
ded that, when working towards a sustainable society, the subject student teach-
ers should get practice all eight competencies (Olmos-Gómez, Estrada-Vidal, 
Ruiz-Garzón, López-Gordero & Mohamed-Mohand 2019), seven of which were 
demonstrated in the answers, but not all of the student teachers reflected these 
competencies in their answers.

The credibility of the study is strengthened by the fact that the participants in the 
study have been described precisely, and the data collection methods have been 
implemented in such a way that they correspond to their purpose (DeJaeghere 
et al. 2020). The reliability of the study is supported by the four researchers who 
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came to an agreement on the analytic methods most appropriate for evaluating 
the subject student teachers’ answers (Lincoln & Cuba 1985). The reliability of 
the study is also supported by the earlier findings of other researchers. Although 
the number of participants is quite small, it still gives an overview of the Finnish 
subject student teachers’ social competencies, as the participants were from dif-
ferent universities across Finland. 
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