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Abstract: Education for sustainable development has been addressed by professionals, authorities,
and a number of research studies in the last decades, and yet the results are not clearly visible. Teachers
as agents of a new mindset do not seem to understand the ways of approaching raising awareness of
the issues of global challenges. This study investigated the possibility of raising the extent of applying
critical thinking to the problem-solving issues of a group of student teachers in their initial training.
The sample consisted of 48 student teachers. Both qualitative and quantitative methods were used:
namely, a questionnaire, content analysis, and focus group interviews. An archive of the students’
materials was also used for content analysis. In the data analysis, inter-rater reliability, as well as
parametric (t-test) and non-parametric tests (Mann–Whitney U test) were applied. The results of
the study provide evidence of the positive impact of the use of case studies in teaching pre-service
teachers on the development of their critical thinking skills. It can be concluded that it should
not be taken for granted that teachers automatically know how to develop the competencies that
are necessary for sustainable development (SD). Instead, teacher education institutions need to
incorporate thorough training that focusses on education for sustainable development (ESD) into
the entire teacher programme in order to make sure that the teachers leave their initial training well
prepared for guaranteeing Sustainable Development Goals (SDGs).
Keywords: education for sustainable development; key competencies for sustainable development;
critical thinking; reflection; teacher education

1. Introduction
Education for sustainable development (ESD) is not a new concept; it has been developed as
part of a general sustainability discourse in which education plays an important role [1]. Teachers
hold the key to the development of future generations, and need to master the tools for unlocking
the potential of young people. However, this, requires the systematic training of teachers, since being
able to function within ESD means not only becoming aware of specific critical issues connected to
the future development of human survival, it also involves mastering key competencies [2] that are
applicable to a wide variety of situations within which the learning process takes place.
In 2015, the 2030 Agenda for Sustainable Development was adopted by the United Nations (UN)
General Assembly [3] and 17 Sustainable Development Goals (SDGs) were identified in order “to secure
a sustainable, peaceful, prosperous and equitable life on earth for everyone now and in the future”,
and they address issues that are being considered key barriers in sustainable development (SD) such
as “inequality, unsustainable consumption patterns, weak institutional capacity, and environmental
degradation” [2] (p. 6). What seems to be critically important in the 2030 Agenda is the general
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consensus that it is not merely knowledge and understanding that citizens need to have; they also
need to acquire a set of key competencies that will enable them to actively participate in taking
over responsibility for the world [2]. It becomes clear that the competencies that are highlighted in
this document cannot be taught through individual actions, but instead need to be transversal and
applicable in a variety of contexts and for a variety of purposes.
This paper focusses on selected key competencies identified within the concept of ESD—critical
thinking—and the process of embedding it into initial teacher training courses. Teacher education
represents a unique space for bringing about learning and raising the awareness of future educators of
how important it is to develop these competencies with their learners. Since, as the document further
states, these competencies cannot be taught, but they need to be learnt through active participation and
experience [2], the initial training of teachers should incorporate opportunities for the future teacher to
master the essence of generating conditions for their development. Critical thinking has been selected
because of its wide applicability into the education system, and also because the education system
very often supports the replication and memorisation of facts, which is knowledge without engaging
students actively in the process of discovery.
Our concern regards the ability to apply a critical thinking approach to the problem-solving
situations of student teachers who have not experienced such an approach themselves, and the
possible improvement of this ability after an intervention based on critical thinking principles.
2. Key Competencies and Their Place in Teacher Education
The reasons for introducing the 2030 Agenda for Sustainable Development [3], which was adopted
by the General Assembly of the United Nations in 2015, was to increase the pressure on educational
institutions to modify their approaches and learning outcomes in order to secure addressing the
global challenges faced by the whole of humankind today. Education has been a high priority for
United Nations Educational, Scientific and Cultural Organization (UNESCO) since 1992, and it was
brought into focus again in 2005 by the UNDESD (United Nations Decade on Education for Sustainable
Development 2005–2014) declaration, with guidelines and recommendations for the implementation of
ESD principles. However, it became clear that in order to address the complexity of these global issues,
“new skills, values, and attitudes that lead to more sustainable societies” [2] (p. 1) need to be acquired.
Organization for Economic Co-operation and Development (OECD) countries have also come up with
an initiative [4] to support the growth for sustainability and identification of the competencies that
hold key importance for handling future challenges. Rychen and Salganik [5] (p. 5) highlighted the
importance of “noncognitive factors such as attitudes, motivation, and values”; however, these are not
always appropriately addressed within the educational context. Cebrián and Junyent [6] explained
that in order to foster sustainability skills, it is important to apply integrative and interdisciplinary
teaching via problem solving, critical thinking, action competence, and systems thinking.
Taking into account that teachers should be the guarantors of the processes that facilitate the
development of understanding and awareness of sustainability from an early age, they need to know
how to create opportunities for their learners to acquire and develop the competencies that they will
need to take an active role in the world. Therefore, it is the task for the teacher education institutions
to equip student teachers with the skills that are necessary for a competency supportive approach.
Competency in general can be understood as an important skill that is needed for a particular
job (https://dictionary.cambridge.org/dictionary/english/competency). Barth et al. [7] characterised
competencies as “dispositions to self-organisation, comprising different psycho-social components,
existing in a context-overlapping manner, and realising themselves context-specifically” (p. 417).
Similarly, Simonton [8] saw them as skills constituting an essential component of certain performance
or achievement in connection to a specific domain, and Klieme, Hartig, and Rauch [9] (p. 9) described
them as “context-specific cognitive dispositions that are acquired by learning and [are] needed to
successfully cope with certain situations or tasks in specific domains.”
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However, as Barth et al. [7] claimed, there is no absolute agreement on what a key competencies
list should look like, and over the last decades, the understanding of competencies and their
role in sustainable education varied [10–13]. UNESCO, in their new document Education for
Sustainable Goals: Learning Objectives (2017), made it clear which competencies they considered to be
key ones. As they stated, these should “include cognitive, affective, volitional and motivational
elements” [2] (p. 10), which means that they do not only cover the learning outcomes on the
cognitive level. As Rychen and Salganik [5] (p. 1) proposed, “measur[ing] traditional notions
of academic achievement and skill development, such as reading and mathematics skills” can be
based on practical considerations; these skills will empower people in gaining social and economic
success. Wiek et al. [14] came up with a list of suggested key competencies in 2011, and they made
a clear distinction between key competencies (systems thinking, anticipatory, normative, strategic,
and interpersonal), and what they addressed as regular academic competencies such as critical
thinking, communication, pluralistic thinking, data management, etc. However, they implied that
these competencies should serve as the foundation of academic sustainability education [14].
Based on the first proposals, UNESCO suggested the following set of key competencies to be
applied in any sphere of education:

•

•

•

•
•

•
•

•

Systems thinking competency: the ability to recognise and understand relationships; to analyse
complex systems; to think of how systems are embedded within different domains and different
scales; and to deal with uncertainty.
Anticipatory competency: the ability to understand and evaluate multiple futures—possible,
probable and desirable; to create one’s own visions for the future; to apply the precautionary
principle; to assess the consequences of actions; and to deal with risks and changes.
Normative competency: the ability to understand and reflect on the norms and values that
underlie one’s actions; and to negotiate sustainability values, principles, goals, and targets, in a
context of conflicts of interests and trade-offs, uncertain knowledge, and contradictions.
Strategic competency: the ability to collectively develop and implement innovative actions that
further sustainability at the local level and further afield.
Collaboration competency: the ability to learn from others; to understand and respect the needs,
perspectives, and actions of others (empathy); to understand, relate to, and be sensitive to
others (empathic leadership); to deal with conflicts in a group; and to facilitate collaborative and
participatory problem-solving.
Critical thinking competency: the ability to question norms, practices, and opinions; to reflect on
own one’s values, perceptions, and actions; and to take a position in the sustainability discourse.
Self-awareness competency: the ability to reflect on one’s own role in the local community and
(global) society; to continually evaluate and further motivate one’s actions; and to deal with one’s
feelings and desires.
Integrated problem-solving competency: the overarching ability to apply different problemsolving frameworks to complex sustainability problems and develop viable, inclusive, and equitable
solution options that promote sustainable development, integrating the above-mentioned
competences [2] (p. 10).

However, the application of an approach developing the above listed competencies requires new
paradigm thinking about the role of education and the roles of individual participants [15]. The key role
of the teacher needs to be in recognizing the potential abilities of the learners and facilitating the growth
of understanding the values embedded in ESD. As Connel et al. [16] highlighted, the development of
competencies depends on the interaction between individual potential abilities and actual experience
in a domain.
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2.1. Reflection and Critical Thinking in Teacher Education
Teacher education in different countries covers a wide variety of areas within a variety of forms.
It includes lectures, seminars, teaching practice, tutorials, etc., with the main aim of allowing student
teachers to get as close to their future profession as possible. Teacher training programmes in general
try not to offer only a one-way transfer of knowledge or examples of good practices with the hope that
student teachers would simply memorise what needs to be done in a particular situation.
Student teachers need a lot space for thinking, experimenting, reflecting on past experience,
conceptualising, and planning in order to become as functional and effective as they possibly can.
However, the process of internalising new facts goes through a fixed system of schemata where
they—consciously or not—choose what resonates with their inner principles. This decision-making
process is operated by the system of beliefs that they have acquired in their life so far. The practices they
have experienced have become models that work, whether they as learners were satisfied with them
or not. Borg [17] stated that a belief is not necessarily a concept we are aware of; it can be held even
unconsciously. However, it is usually accepted by the person as true, and as such, it plays an important
role when deciding how to act or understand certain ideas. Belief systems seem also to be crucial in
decision making [18–20], because of the time spent within the educational system as a learner—i.e.,
as a person being educated, as a receiver of the treatment—in comparison to the time spent in teacher
education. Richards and Lockhart [18] illustrated this in numbers, comparing 3060 days of observation
as a learner to 75 days of classroom experience during teacher preparation programmes.
The way of “deconstruction” of already existing system of beliefs in order to open the doors to
new principles is rather demanding and complicated by student teachers needing to first become
aware of their underlying guiding principles, and then critically evaluate their habitual expectations,
and act upon revised viewpoints [21]. One of the ways that they can start searching for the reasons
why they did something in class or why they chose a certain approach in solving certain problems,
is to apply reflection [22,23] with the aim of disclosing the reasons for certain actions and enabling
student teachers to learn from their own experience [24]. Even though reflective practice has many
definitions and specifications [25], and would even vary from institution to institution, there has been
an agreement that the role that reflection plays in teacher education is irreplaceable, and reflection as a
skill is one of the most important competencies that student teachers need to master [26,27].
At the same time, the development of reflection corresponds with the development of critical
thinking competencies. By becoming aware of one’s own thoughts, feelings, or motifs, student teachers
become open to understanding their learners’ viewpoints and transfer the approach of applying
reflective thinking into their own classes. This goes hand in hand with the development of critical
thinking and “the ability to question norms, practices, and opinions; to reflect on own one’s values,
perceptions, and actions; and to take a position in the sustainability discourse” [2] (p. 10). Attention to
the development of both reflective skills and critical thinking seems to be crucial, since as Paul and
Elder [28] very rightly suggested, teachers are only able to develop their learners’ critical thinking
to the extent that they themselves are able to apply it. Their understanding of critical thinking as
“the process of analysing and assessing thinking with a view to improving it” [28] (p. 7) indicates that
the evaluation and rethinking of viewpoints or even belief systems are the key principles in order to
succeed in the act of moving forward towards new understandings of concepts and overriding quick
associational judgements or automatic, reactive decision-making systems [29].
In order to support education for sustainable development, it seems absolutely crucial to make
student teachers aware of ways that they can become open to the evaluation of other viewpoints,
and moreover, how important it is to apply such approaches in their own teaching. Critical reflection
as a skill needs to be developed from the early years of schooling, since it appears to be an irreplaceable
tool for understanding how people are “conditioned and confined by the socio-cultural structures
they are operating in” [30] (p. 101). Pedagogical approaches allowing the processes should involve
students as agents of personal change in order to empower them as future agents of change in the
broader context. Teacher education usually creates some space for student teachers to immerse
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themselves into the process of reflection, whether through individual tasks or collaboration. One way
of supporting these tasks can be the use of tools, such as a portfolio, which in its nature engages
student teachers in evaluation and self-evaluation through reflecting on past experience and planning
for realistic goals [31]. However, the reflection should be used systematically during the entire training,
since as Gün [32] indicated, the incidental flashbacks would not lead towards desirable outcomes,
and would generate only vague feelings where what we need is some evidence and clear, tangible data.
These could be later used to support argumentation and the disclosure of inner motifs of particular
acts. It is necessary to encourage students to “focus on the content of the justification, dialogue and
transformative learning” in their reflective writing [33], what more student teachers need to build
their understanding of new ideas and conclusions on clear evidence rather than a vague feeling of
previously accepted behaviours.
2.2. Critical Thinking as One of the Key Elements for Higher Education Transformation towards Sustainability
Filho [34] concluded that “if children and adults are to develop interdisciplinary, systems-based
knowledge of the natural and built environments and the skills to participate actively in developing
a sustainable society and economy, education for sustainability should be infused into more subject
areas and at all grade levels”. Lozano et al. [35] claimed that “incorporating some material or creating
a standalone introductory SD course could appear as a relatively simple starting point for institutions.
However, such steps tend to result in the students learning and studying for that particular course,
but not being able to integrate SD principles into their professional life.” They [35] mention several
approaches for how to incorporate sustainability into the higher education curricula, e.g., coverage
of some environmental issues into an existing course, developing a specific sustainability e-course,
and developing an undergraduate or a graduate programme for sustainability and others.
Change in higher education towards sustainability is not an easy task [36]. SD can be learnt in a
linear way, but it is crucially important that learners understand and accept it, i.e., they have to critically
perceive it. Lozano et al. [37] found that “the implementation of SD in higher education institutions
(HEIs) has been compartmentalised and not holistically integrated throughout the institutions”.
Thomas [38] discussed how important it is to give learners the opportunity to learn to think, i.e.,
to learn “how to think” rather than “what to think”. This is especially important in the groups
of pre-service teachers, as those graduates will pass this experience and skill onto their learners.
Introducing models for ESD implementation, Lang (in Thomas [38]) defined critical thinking and
reflective learning as one of the key components that allow for transformational change. Ceulemans
and De Prins [39] described a manual and method for the integration of SD in higher education
curricula, and it can involve both in-service and pre-service teachers.
Filho et al. [40] claimed that transformation in higher education towards sustainability should
encourage interdisciplinary and transdisciplinary approaches, the integration of theory and practice,
the individual commitment and development of synergic actions in groups, ethical discussions and
reflections, and the adoption of critical thinking. They see, similarly as Lang [38], critical reflection as
the key concept in transformational learning. Filho [34] stressed that “Education for Sustainability (EfS)
is meant to be a lifelong learning process that leads to an informed and involved citizenry having the
creative problem-solving skills, scientific and social literacy, and commitment to engage in responsible
individual and cooperative actions“.
3. Materials and Methods
3.1. Background of the Study
In Slovakia, it is obligatory at elementary and secondary schools to integrate so-called
cross-curricular topics in their curricula; they should be an integral part of the courses. The topics cover
areas such as financial literacy, environmental education, multicultural education, media education,
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personal and social development, the protection of health and life, traditional culture, transport and
traffic education, project writing and presentation skills, etc.
The research focused on integrating global issues integration into teacher training study
programmes in Slovakia, and found that the significance and importance of education for sustainable
development (ESD) is not integrated in teacher training curricula. Discussions with teacher trainers
and students uncovered a relatively very low level of understanding of the issue [41].
In the last decade, content and language integrated learning (CLIL) has become popular in
Slovakia, and the integration is mostly done by language teachers.
If teachers have to teach SD, they have to understand and believe it. Understanding principles
of the three pillars of sustainability—environment, economy, and society—is important to create
conditions for global change in opinions about the issue. In this sense, we believe that currently, it is
especially the group of pre-service teachers who have to understand its importance and gain the
knowledge so that they can transfer it into their teaching.
This study focusses on the possibility of increasing the extent of critical thinking execution in
pre-service teacher training within the use of case study analysis. It appeared to be a suitable tool for the
development of critical thinking in student teachers, and the systematic use of this tool was anticipated
as a possible opportunity to intensify the extent of use of this key competence. We understand
higher-order thinking skills to be necessary abilities and capacities for the teachers in practice who
have to solve problems ad hoc every day, considering the consequences of their decisions and actions.
Case study analysis was introduced as a regular part of the teacher training programme in the
academic year 2017/18. All of the participants (n = 48) were students of the English language teacher
training programme at the University of Presov in Slovakia.
3.2. Design
A mixed-method approach was applied. Qualitative data on student teachers’ reflections
in the reflective parts of the teaching practice portfolios were gathered during two semesters.
Data gathered from reflections from teaching practice were analysed with respect to description,
evaluation, justification, dialogue, and transfer [33]. Scores from the critical thinking questionnaire [42]
(pp. 98–99) presented the quantitative data and were related to students’ reflections. Focus group
interviews were used to explore and obtain more knowledge and evidence on students’ attitudes
towards using case studies as a tool for critical thinking development, and at the same time look for
more information that could help the researchers interpret data gathered from the critical thinking
questionnaire. The main research questions were:
1.
2.
3.

What is the level of students’ awareness and beliefs about critical thinking?
Does the application of case studies in teacher training programmes increase the critical thinking
skills of pre-service teachers?
How do students perceive their critical thinking skills before and after the intervention?

3.3. Sample
The sample consisted of:

•

•
•

Forty-eight English language student teachers (undergraduates in 2016/17) from the University of
Presov in Slovakia. Students were sampled when the opportunity arose. They were aged between
21–28 years, and there were 39 females and nine males. The students were in the first and second
year of their Master’s studies.
Forty-eight teaching practice reflection portfolios that comprised reflective writings of 2016/17
English language major students from the University of Presov in Slovakia.
Archived teaching practice portfolio reflections that comprised reflective writings (between 2011
and 2016) where students reflected on their teaching practice individually. Students wrote teaching
reflections after the first and second semesters. Out of each type, 75 pieces were randomly selected.
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This is the material where students were expected to use higher-order thinking skills, such as
critical thinking, not only to describe the lessons they taught, but also to analyse the lessons and
suggest ways of improving their teaching.
Ninety-six case studies analysis (gathered in 2017/2018).

3.4. Instruments
The Critical Thinking Toolkit (CriTT) [42] (pp. 98–99) consisting of 27 items with a 10-point scale
(1—strongly disagree, 10—strongly agree; ordinal data) with three factors, namely confidence in critical
thinking (17 items), valuing critical thinking (six items), and misconceptions (four items) specified was
used to explore students’ awareness and beliefs about critical thinking. It is important to stress that the
CriTT measures beliefs and attitudes about critical thinking. The confidence in critical thinking factor
measures the respondent’s confidence in critical thinking; the valuing critical thinking factor measures
the extent to which the respondent distinguishes the importance of critical thinking; the third factor,
misconceptions, measures the avoidance of critical thinking and/or misconceptions of critical thinking.
Quantitative content analysis was applied to analyse students’ reflections on their teaching
practice. Coding categories for evaluating reflections in teaching practice portfolios were applied
based on the study realised by Poldner et al. [33]. Two researchers were involved to increase the
internal validity and objectivity in coding the responses and data interpretation. The statistical tests
(inter-rater reliability) to test the agreement between the raters were run individually for the results
before intervention and after intervention measurements. The inter-rater agreement was 0.742 before
intervention, and 0.786 after intervention in evaluating reflections in teaching practice portfolios. Values
between 0.75–0.99 were considered to be excellent, and values between 0.50–0.74 were considered to
be good.
3.5. Procedure
All of the first-year master students take two semesters of an obligatory English as a foreign
language (EFL) methodology course with teaching practice. Each student analysed six case studies
during two semesters (three case studies per semester). During semesters, students discussed
and analysed different case studies (based on topics related to the syllabus, including short-term
and long-term planning, interaction and rapport, misbehaviour, learner autonomy, using authentic
materials, and teaching learners with student educational needs). Students had time to read and think
about each case in advance. During the lessons, they were given a set of questions that they should
consider. Various interactional patterns were applied; however, they mostly worked in groups with a
teacher monitoring them and facilitating the process. Class discussions were usually moderated by the
teacher. For homework, they had to individually write a case study report with three compulsory parts,
namely: (1) context description; (2) available alternatives (their strong points and threats); and (3) their
decision and recommendation.
4. Results
Data management and analysis were performed using IBM SPSS Statistics version 23,
and significance levels were set at the 5% level.
4.1. Critical Thinking Questionnaire
Participants in the sample filled in the Critical Thinking Toolkit [42] (pp. 98–99). The term English
Language Teaching was used in question number four, where the specification of discipline had to be
added at the beginning of the research. The three areas of critical thinking, valuing critical thinking,
and misconceptions were evaluated individually. We expected that students would express a neutral
attitude generally with a lower value (below five) for critical thinking and a higher value for valuing
confidence in critical thinking (above five). The values reached in all three categories were surprisingly
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similar. The sample distribution was normal (for all three variables). The basic descriptive statistic
information (the median, mode, and standard deviation for all three variables and total results) is
summarised in Table 1.
Table 1. Descriptive statistics for variables confidence in critical thinking (CT) (CCT_avg), valuing CT
(VCT_avg), and misconception (MIS_avg).
Statistics

Valid
Missing
Median
Mode
Std. Deviation
Minimum
Maximum

N

a

CCT_avg

VCT_avg

MIS_avg

Total_avg

48
0
5.618
5.588
0.309
4.882
6.529

48
0
5.667
5.833 a
0.466
4.667
6.667

48
0
5.750
5.750
0.751
3.750
7.250

48
0
5.648
5.556 a
0.251
4.815
6.111

Multiple modes exist. The smallest value is shown.

The following tables (Table 2) bring the frequency tables for all three factors—confidence in
critical thinking, valuing critical thinking and misconceptions—that were calculated as average values,
as there was not an equal number of questions per category, which means that the totals per category
were not comparable.
Table 2. (a) Frequency table for confidence in CT (CRT_avg) variable. (b) Frequency table for valuing
CT (VCT_avg) variable. (c) Frequency table for misconception (MIS_avg) variable.
(a)
CCT_avg

Valid

4.882
5.059
5.118
5.176
5.353
5.412
5.471
5.529
5.588
5.647
5.706
5.765
5.824
5.882
6.000
6.059
6.063
6.118
6.176
6.235
6.529
Total

Frequency

Percent

Valid Percent

Cumulative Percent

1
1
1
1
3
4
3
2
8
4
3
3
4
3
1
1
1
1
1
1
1
48

2.1
2.1
2.1
2.1
6.3
8.3
6.3
4.2
16.7
8.3
6.3
6.3
8.3
6.3
2.1
2.1
2.1
2.1
2.1
2.1
2.1
100.0

2.1
2.1
2.1
2.1
6.3
8.3
6.3
4.2
16.7
8.3
6.3
6.3
8.3
6.3
2.1
2.1
2.1
2.1
2.1
2.1
2.1
100.0

2.1
4.2
6.3
8.3
14.6
22.9
29.2
33.3
50.0
58.3
64.6
70.8
79.2
85.4
87.5
89.6
91.7
93.8
95.8
97.9
100.0

(b)
VCT_avg

4.667

Frequency

Percent

Valid Percent

Cumulative Percent

2

4.2

4.2

4.2
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Table 2. Cont.
4.833
1
5.000
2
5.167
5
5.333
2
5.500
7
5.667
7
Valid
5.833
8
6.000
8
6.167
1
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x FOR PEER REVIEW
6.333
2
6.500
1
6.000
6.667
28
6.167
Total
481
6.333
6.500
6.667
Total

3.750
4.250
3.750
4.750
4.250
5.000
4.750
5.250
5.000
5.500
5.250
5.750
Valid
5.500
6.000
5.750
Valid 6.250
6.000
6.500
6.250
6.750
6.500
7.000
6.750
7.250
7.000
Total

7.250
Total

2
1
2
48

Frequency
1
Frequency
1
31
31
73
73
87
47
18
74
21
7
3
2
1
3
48
1
48

2.1
4.2
10.4
4.2
14.6
14.6
16.7
16.7
2.1
4.2
2.1
16.7
4.2
2.1
100.0

2.1
4.2
10.4
4.2
14.6
14.6
16.7
16.7
2.1
4.2
2.1
16.7 4.2
2.1100.0

6.3
10.4
20.8
25.0
39.6
54.2
70.8
87.5
89.6
93.8
95.8
87.5 100.0

9 of 18

89.6
4.2
4.2
93.8
2.1 (c)
2.1
95.8
4.2
4.2
100.0
MIS_avg
100.0
100.0
Percent
Valid Percent
Cumulative Percent
(c)
MIS_avg
2.1
2.1
2.1
Percent
Valid Percent
Cumulative Percent
2.1
2.1
4.2
2.1
2.1 6.3
2.1 10.4
6.3
2.1
2.1 6.3
4.2 16.7
6.3
6.3
6.3 14.6
10.4 31.3
14.6
6.3
6.3 14.6
16.7 45.8
14.6
14.6
14.616.7
31.3 62.5
16.7
14.6
14.6 8.3
45.8 70.8
8.3
16.7
16.7
62.5 72.9
2.1
2.1
8.3
8.3
70.8 87.5
14.6
14.6
2.1
2.1
72.9
4.2
4.2
91.7
14.6
14.6
87.5
6.3
6.3
97.9
4.2
4.2
91.7
2.1
2.1
100.0
6.3
6.3
97.9
100.0
100.0
2.1
2.1
100.0
100.0
100.0

The range of values for different categories was interesting. The smallest range was in the
The range of values for different categories was interesting. The smallest range was in the
category of confidence in critical thinking (1.47), and the biggest range (3.5) was reached in the category
category of confidence in critical thinking (1.47), and the biggest range (3.5) was reached in the category
of misconception.
The box and plot graphs (see Figure 1) display the range, minimum, and maximum
of misconception. The box and plot graphs (see Figure 1) display the range, minimum, and maximum
values,values,
as well
quartiles.
as as
well
as quartiles.

FigureFigure
1. 1.Box
plots
for variables
confidence
in CT
(CRT_avg),
valuing
CT (VCT_avg),
Box plots
for variables
confidence
in CT (CRT_avg),
valuing
CT (VCT_avg),
and misconception
(MIS_avg).
and misconception (MIS_avg).
The data indicate that the group was not homogeneous concerning avoidance of critical
thinking. On the other hand, they were homogenous concerning their confidence in their criticalthinking abilities.
4.2. Teaching Practice Reflection
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The data indicate that the group was not homogeneous concerning avoidance of critical
thinking. On the other hand, they were homogenous concerning their confidence in their
critical-thinking abilities.
4.2. Teaching Practice Reflection
To increase the objectivity of the evaluation and reliability of the measures, two raters evaluated
the teaching practice reflections (that were a part of the teaching practice portfolio with the set
standard form). To assess the consistency of measurements made by raters, inter-rater reliability was
calculated by taking an average of both raters’ measurements. The coders applied the categorisation
according [33] to the following categories and subcategories: Description (Description of Pupils’ Actions,
Description of Student’s Actions, Description of Context of Situation, Description of Pupils’ Goal,
Description of Student’s Goal or Task, Description of Feedback Mentor, Description of Student’s
Opinion); Evaluation (Evaluation of Students’ Action, Evaluation of Students’ Goals, Evaluation
Without Content, Evaluation of Pupils’ Results and Behaviour, Evaluation of Mentor, Evaluation of
Students’ Expectations); Justification (Justification of Student’s Action, Justification of Pupils’ Goals,
Justification of Student’s Goals, Justification of Student’s Choice of Situation, Justification of Student’s
Own Opinion); Dialogue (Dialogue with Student Mentor, Dialogue with Student with Theory, Critical
Reflection of Student0 s Assumptions or Actions); Transfer (Transfer Student’s Specific Learning). First,
the frequencies were calculated, and then, they were recalculated to percentages (as a ratio of all of the
instances that were found in individual reflections). We were interested in the total number of items
and issues recorded by students and the number of recorded items per category. The description was
evaluated as the category where students did not need to apply critical thinking skills, whereas transfer
was considered as a category that needed critical consideration and logical conclusions.
The statistical tests were run individually for all of the categories. The paired sample t-tests
were conducted for three variables (description, evaluation, justification) after checking the normal
distribution of variables and confirming the null hypothesis. The following Table 3 shows the main
characteristics of the variables description, evaluation, and justification before (des_PER, Eval_PER,
Just_PER) and after the intervention (Des_PER2, Eval_PER2, Just_PER2).
Table 3. (a) Descriptive statistics: categories description, evaluation, and justification. (b) Paired
sampled test: categories description, evaluation, and justification.
(a)
Paired Samples Statistics
Mean

N

Std. Deviation

Std. Error Mean

Pair 1

Des_PER
Des_PER2

55.487
50.027

75
75

7.716
4.021

0.891
0.464

Pair 2

Eval_PER
Eval_PER2

36.560
41.913

75
75

6.289
4.178

0.726
0.482

Pair 3

Just_PER
Just_PER2

6.099
5.556

75
75

4.463
3.370

0.515
0.389

(b)
Paired Samples Test
Paired Differences
Mean
Pair 1
Pair 2
Pair 3

Des_PER–Des_PER2
5.460
Eval_PER–Eval_PER2 −5.353
Just_PER–Just_PER2
0.5424

Std.
Deviation

Std. Error
Mean

9.030
7.220
5.510

1.043
0.834
0.636

95% Confidence Interval of
the Difference
Lower

Upper

3.383
−7.014
−0.725

7.538
−3.691
1.810

t

5.237
−6.420
0.852

df Sig. (2-Tailed)

74
74
74

0.000
0.000
0.397

Studying the data before and after intervention, a two-tailed paired samples t-test revealed the
number of description before intervention (m = 55.487; s = 7.716) and after intervention (m = 50.027;
s = 4.021), t (74) = 5.237, p ≤ 0.05, which was the expected result. An increase was observed in the
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category evaluation, which was again an expected result. (m = 36.560, s = 6.289 before intervention and
m = 41.913. s = 4.178; after intervention, t (74), s = 6.420). A statistically significant difference was not
observed in the variable justification (p = 0.397).
The Wilcoxon signed ranked test (see the Table 4) was applied in the categories for dialogue
(Dia_PER) and transfer (Transf_PER) as a non/parametric alternative to one sample t-test. Both tests
resulted in confirming the null hypothesis (as in both cases, p ≥ 0.05).
Table 4. (a) Descriptive statistics: categories dialogue and transfer. (b) Wilcoxon signed ranks test: ranks
of categories dialogue and transfer. (c) Wilcoxon signed ranks test: categories dialogue transformation.
(a)
Descriptive Statistics

Dia_PER
Transf_PER
Dia_PER2
Transf_PER2

N

Mean

Std. Deviation

Minimum

Maximum

75
75
75
75

1.024
0.830
1.225
1.279

1.487
1.700
1.547
1.677

0.000
0.000
0.000
0.000

5.882
7.500
5.263
5.556

N

(b)
Ranks

Dia_PER2–Dia_PER

Transf_PER2–Transf_PER

Mean Rank

Sum of Ranks

Negative Ranks
Positive Ranks
Ties
Total

a

21
24 b
30 c
75

21.71
24.13

456.00
579.00

Negative Ranks
Positive Ranks
Ties
Total

16 d
25 e
34 f
75

18.72
22.46

299.50
561.50

(c)
Test Statistics g
Dia_PER2–Dia_PER
Z
Asymp. Sig. (2-tailed)

−0.694 h
0.487

Transf_PER2–Transf_PER

−1.698 h
0.090

a Dia_PER2 < Dia_PER; b Dia_PER2 > Dia_PER; c Dia_PER2 = Dia_PER; d Transf_PER2 < Transf_PER; e Transf_PER2
> Transf_PER; f Transf_PER2 = Transf_PER. g Wilcoxon Signed Ranks Test; h Based on negative ranks.

The results indicate there is no statistically significance in the difference between the variables
dialogue and transfer; still, we observe a slight increase in both categories.
To elucidate the effectiveness of the case studies on critical thinking, we separately conducted an
analysis of 2017/18 students’ reflections, i.e., reflections of those students who during their EFL course
worked with case studies. During the first measurement, they reached similar values as their older
colleagues. However, comparing the results of the second measurement, in the case of the 2017/18
students, we observed a statistically significant difference in all five categories (see the following
Table 5), and the gains in those categories were bigger.
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Table 5. (a) Wilcoxon signed ranks test: ranks of the categories of description, justification, dialogues,
and transformation. (b) Wilcoxon signed ranks test: categories of description, justification, dialogues,
and transformation.
(a)
Ranks
N

Mean Rank

Sum of Ranks

Des_PER2–Des_PER

Negative Ranks
Positive Ranks
Ties
Total

41 a
2b
5c
48

23.00
1.50

943.00
3.00

Just_PER2–Just_PER

Negative Ranks
Positive Ranks
Ties
Total

7d
34 e
7f
48

10.14
23.24

71.00
790.00

Dia_PER2–Dia_PER

Negative Ranks
Positive Ranks
Ties
Total

4g
27 h
17 i
48

7.63
17.24

30.50
465.50

Negative Ranks
Positive Ranks
Ties
Total

2j
21 k
25 l
48

10.00
12.19

20.00
256.00

Transf_PER2–Transf_PER

(b)
Test Statistics m
Des_PER2–Des_PER

Just_PER2–Just_PER

Dia_PER2–Dia_PER

Transf_PER2–Transf_PER

−5.675 n

−4.659 o

−4.263 o

−3.590 o

0.000

0.000

0.000

0.000

Z
Asymp. Sig.
(two-tailed)

a Des_PER2 < Des_PER; b Des_PER2 > Des_PER; c Des_PER2 = Des_PER; d Just_PER2 < Just_PER; e Just_PER2
> Just_PER; f Just_PER2 = Just_PER; g Dia_PER2 < Dia_PER; h Dia_PER2 > Dia_PER; i Dia_PER2 = Dia_PER;
j Transf_PER2 < Transf_PER; k Transf_PER2 > Transf_PER; l Transf_PER2 = Transf_PER. m Wilcoxon signed ranks
test; n Based on positive ranks; o. Based on negative ranks.

The parametric paired samples t-test (see Table 6) was run for the variables with normal
distribution in the evaluation category.
Table 6. (a) Descriptive statistics: category of evaluation. (b) Paired sample t-test: category of evaluation.
(a)
Paired Samples Statistics

Pair 1

Eval_PER
Eval_PER2

Mean

N

Std. Deviation

Std. Error Mean

36.32125
39.21187

48
48

6.584443
6.962966

0.950382
1.005018

(b)
Paired Samples Test
Paired Differences
Mean
Pair 1

Eval_PER–Eval_PER2

−2.89 +

Std.
Std. Error
Deviation
Mean
4.635

0.669

95% Confidence Interval
of the Difference
Lower

Upper

−4.237

−1.545

t

Df

Sig. (Two-Tailed)

−4.320

47

0.000

A comparison of two groups (archived reflections and 2017/18 reflections) was necessary to study
the possible influence of introducing a case study in our context. We ran the tests to compare the data
gathered ((1) ex-students who did not work with case studies; and (2) the group of 2017/18 students
who worked with case study during their EFL classes).

Sustainability 2018, 10, 3366

13 of 18

The test results indicate that there is a statistically significant difference between the 2017/18
students and 2011–2016 students in three variables, namely: evaluation, justification, and dialogue (the
differences are highlighted in Table 7).
Table 7. Mann–Whitney U test.
Hypothesis Test Summary
Null Hypothesis

Test

Sig.

Decision

1

The distribution of Des_PER2 is the
same across categories of group

Independent samples
Mann–Whitney U Test

0.275

Retain the null hypothesis.

2

The distribution of Eval_PER2 is the
same across categories of group

Independent samples
Mann–Whitney U Test

0.005

Reject the null hypothesis.

3

The distribution of Just_PER2 is the
same across categories of group

Independent samples
Mann–Whitney U Test

0.003

Reject the null hypothesis.

4

The distribution of Dia_PER2 is the
same across categories of group

Independent samples
Mann–Whitney U Test

0.000

Reject the null hypothesis.

5

The distribution of Transf_PER2 is the
same across categories of group

Independent samples
Mann–Whitney U Test

0.108

Retain the null hypothesis

Asymptotic significances are displayed. The significance level is 0.05.

4.3. Focus Group Interviews
Thirty participants of the study sample (out of 48) were randomly divided into three focus groups
(10 participants each). The interview schedule comprised structured and open questions to identify
and explore students’ attitudes towards using case studies as a tool for the development of their critical
thinking, and its strong and weak points in connection to teaching practice. Moreover, the researchers
tried to examine whether a change in their thinking occurred and whether this change can be attributed
to the application of case studies. All three focus groups lasted up to 60 min. The matrix protocol was
used and further analysed.
The recorded and transcribed data were divided into several categories: Expectations, Experience,
Shift, and Perceived Efficacy. The choice of the categories was given by the need to identify student
teachers’ own perception of their critical thinking competency and their understanding of the
importance of being able to apply a critical thinking development approach in their own classes, and at
the same time, the categories were focused on the process and transformation of their own competency.
In the category of Expectations, the student teachers expressed initial confusion and a rather low
level of interest at the beginning of the research. Some even admitted that they were worried that
it would complicate the accomplishment of the methodology course. The reason for this worry was
stated very clearly: it was the lack of prior experience with tasks focusing on any kind of analysis
conducted in the past. Student teachers were not able to define clearly what was meant by critical
thinking; they just had blurry ideas, but were not able to speak about it with confidence. They also
admitted they had never heard about education for sustainable development, and could not figure out
any possible role that they could play in it in the future.
The category of Experience aimed at finding out student teacher’s perceptions about the process of
going through the systematic training in applying critical thinking for case studies. Student teachers
commented on their first attempts, and described them as poor attempts to describe the problems stated
in the case studies without deeper immersion. When they compared their first results and the last
results, they stated that they were more proud of the results especially when they compared their own
analysis and the analysis of other students. Collaboration was highly appreciated by the respondents,
and they admitted that they would probably not reach such good results without collaborating with
their peers. In general, they all appreciated the experience, and highlighted that the results of this
experience are transferable into other subjects and areas, and they expressed their belief that they had
acquired important skills for their future profession.
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Very similar results were gathered in the category of Shift, where the aim was to identify what
exactly changed in how student teachers approached the tasks. Student trainees in unison agreed that
their thinking has changed over the period of the intervention. Due to the step-by-step guidance of the
trainer in the initial phase of the intervention, they started to understand how they needed to approach
the task, and later they were able to do it on their own. Most of the respondents stated that they find it
as their “second nature” now, and do it automatically. Some of the respondents added that they even
noticed that they had a tendency to apply it in their own classes during the teaching practice.
Last but not least, the category of Perceived Efficacy supported the above stated data by suggesting
that the student teachers feel more oriented in how they would develop the critical thinking of their
own students, and that the concept of education for sustainability with the development of key
competencies was clearer in its substance. However, this category also revealed that the training
provided is not sufficient, and the student teachers expressed the desire to receive more focused
instruction on how to support ESD. Even though they understood the core of the idea, they still felt
very limited in regard to how they could contribute to this development as future professionals.
5. Discussion
The results of the critical thinking questionnaire indicated that students perceived their critical
thinking skills neutrally or slightly positively. The same can be said about how they valued critical
thinking skills. The questionnaire also brought important feedback about the study programme and
teachers’ demands on students, especially regarding item number five (“Critical thinking is essential
in higher education”), number nine (“You cannot get a good degree without good critical thinking
skills”), item number 16 (“All my lecturers expect me to think critically”), and number 27 (“I think
critically in lectures”). Students in our sample reached the value six in item numbers five, 5.33 in
item number nine, 4.54 in item number one, and only 4.29 in item number 27. Frequently, teachers
complained about the not very active approach of students, who had low autonomy, but on the other
hand, students felt that they did not need or were not expected to think critically, or offer their own
opinion or interpretations. The highest score was reached in item number 25, which could be because
all of the students studied language, and thus were trained in reading techniques and strategies.
The focus group discussions analysis allowed us to study results in depth. Most students (22 out
of 30) claimed that they frequently simply copied what was on the board/screen during the lectures,
and teachers do not force them to interact during the lectures. There is a number of teachers who
make the text of lectures available (either by email or they upload them to the learning management
system LMS Moodle). A number of students claimed that this allowed them to follow the lectures
more actively without the need to make long notes, especially if the texts were available in advance.
However, there was a group of students who claimed that the texts were almost the only source that
they used for their study, and they could pass with lower grades.
Participants positively accepted the use of case studies; frequently, they used the words
“helpful”, “useful”, “authentic”, and “beneficial” to describe it; on the other hand, they sounded
sceptical, and expressed fear that each situation in real life is different and “schemes do not work”.
They appreciated that they were “led to consider alternative and possible impacts”, and they claimed
that it offered them the possibility to “realise how many factors have to be considered” in each situation.
As to the analysis of teaching practice reflections written in the period 2011–2016, the mean
difference in the category description was 5.40 with t = 5.237, and based on the two-tailed sigma,
we reject the null hypothesis and suggest that there is a statistically significant difference as to the
category of description. To be more specific, the number of descriptive instances was lowered, which was
expected. A decrease in all but two subcategories was observed. The two subcategories dealt with
students (opinion and their choice of situation). This finding can be evaluated positively, as students’
focus moved from learners to students. A statistically significant difference was also observed in the
category evaluation, where the increase of the mean was 5.35. The three other categories did not change
significantly after the intervention.

Sustainability 2018, 10, 3366

15 of 18

The same analysis was realised with the teaching practice reflections written in the period
2017/2018, and the first measurements brought similar results (compare Tables 2a, 3a and 4a, 5a).
However, in the second case, we found a statistically significant difference in all five categories.
Comparison of both groups (see Table 7) indicates there is a statistically significant difference in
three categories, namely, evaluation, justification, and dialogue. We understand this result to be very
important, as it indicates that the application of case studies led towards more evaluative reflection
with a focus also on the justification of learners’ and student’s action, goals, dialogue with mentors,
and theory, but also teacher training. We perceived that students in the focus groups discussion
expressed that they could feel the change in the way they thought about their teaching, and they
attributed this change to a large extent to case studies analysis during the semesters.
It had been already mentioned that case study pedagogy/methodology has been applied in
various jobs’ preparation. Our study results are comparable to the findings e.g., of Huang et al. [43],
who found that case studies as a hospital-based teaching strategy encouraged the development of
critical thinking skills and developed the dispositions of nurses. Duffy and Stone [44] presented similar
results when their experiment results (they used the California Critical Thinking Skills Test to measure
different domains of critical thinking) proved the development of deduction and interference skills,
as well as recording better time scores after using case-study learning.
6. Limitations
Further data collection is required to determine exactly how case study methodology affects the
critical thinking of pre-service teachers. The study itself has several limitations. The sample came
from only one university and study programme, limiting the feasibility of the generalization of results
to graduates of other teacher training programmes. That it is a longitudinal study is in a certain
way a limitation in itself, as there are various other factors (uncontrolled variables) that might have
influenced the results. To increase the data reliability, focus group discussion was applied to evaluate
the possible causes of the change. Naturally, in accordance with Cohen et al. [45] (p. 179), it needs to be
acknowledged that qualitative data such as those presented in this study do carry a certain degree of
bias as to “the subjectivity of respondents, their opinions, attitudes, and perspectives”. However, this,
meant that the data were not fully anonymised, which might have influenced students’ reactions and
answers (even though they were assured that it could not influence their study results). The replication
of the study can also bring further validation of the results.
7. Conclusions
This study attempted to measure the possible impact on the level of critical thinking applied
in a teacher training programme by student teachers before and after intervention based on case
study analysis. The study was based on the premise that teachers play an extremely important role in
the process of achieving SDGs in education. As suggested by other research studies [46–48], teacher
education needs to respond to the changing world by acknowledging SDGs and incorporating them
into programmes with an interdisciplinary approach as well as insisting on the approaches that train
student teachers and help them develop those key competencies that they are later going to apply in
their own classrooms.
Student teachers in the study underwent an intervention in which they intentionally focused
on their own critical thinking development and expressed their personal viewpoints in focus
group interviews after the intervention was completed. The results of the study suggest that case
study analysis develops critical thinking; it especially fosters and facilitates evaluative, reflective,
and self-reflective skills. Those skills are especially important in the teaching profession, and students
realising its strength gives us hope that they will advance this experience in their own teaching practice.
As can be concluded from the focus group interviews, the student teachers stumbled over the
tasks focusing on a certain level of analysis, and they admitted that they had a tendency to approach
the tasks without much thought; instead, they applied the steps to which they were accustomed.
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With the trainer’s intervention after the individual stages of the case study analysis, they were forced
to investigate within the community the tools for approaching the task differently. What seems to be
most promising, based on the results of the study, is the change that the participants experienced and
described in the interviews. The last stage of the case study analysis was handled with much more
ease in comparison to the first encounter with the task. Yet, it has to be admitted that this easiness
does not necessarily guarantee that student teachers will automatically apply those approaches in their
own classrooms with their students. However, it can be suggested that by a clear focus within the
teacher training programme and with the aim of raising awareness, future teachers can be much better
equipped for their profession with a positive change in their belief system.
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