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Abstract

Education for Sustainable Development (ESD) plays
a key role in addressing global challenges. This study
highlights the key role of collaborative, cooperative
and reflective learning in enhancing students' ability
to promote sustainable development. In this study,
narrative analysis techniques were used to analyse
172 manuscripts with the core keywords ‘reflective
learning’ or ‘cooperative learning’ or ‘collaborative
learning’ and ‘sustainability’ or ‘sustainable develop-
ment’ and ‘education’ that resulted from the search in
SCOPUS and Web of Science for the period 1994 to
2023 and the paper selection process. These articles
provide a comprehensive overview of collaborative
and reflective learning in the context of sustainable
development. This study demonstrates how critical
it is to identify and deal with students' limits in terms
of reflection and cooperation. To genuinely contribute
to sustainable development, students must not only
possess the necessary knowledge, but also embody
values and global awareness, thus enabling them to
reflect on and evaluate their practical experiences
within complex contexts. Despite potential obstacles
of individual differences and cooperation challenges,
the review emphasises the importance of innovative
pedagogical strategies in providing students with en-
gaging educational opportunities that inspire a commit-
ment to advocating for sustainable development. This
study highlights the potential of diverse pedagogical
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programmes in cultivating sustainable competencies
and underscores the significance of recognising and
overcoming constraints for the effective implementa-
tion of education in sustainable development.

KEYWORDS

collaborative learning, competencies, cooperative learning,
reflective learning, sustainable development

Context and implications

Rationale for this study: This literature study was conducted to examine the evi-
dence for collaborative, cooperative, and reflective learnings for competency-based
sustainable development.

Why the new findings matter: This review demonstrates that innovative teaching
approaches can provide students with the ability to generate sustainable develop-
ment education. It focuses on pupils merging academic knowledge with real-world
challenging environmental situations.

Implications for researchers and educational institutions: Implications for
practice relate to the importance of how students acquire knowledge, values and
attitudes, and contribute to the process of accumulating sustainability as a phe-
nomenon. The impact of collaboration and reflection on fostering students' sense of
responsibility and their ability to address complex problems to pursue and develop
values such as equity, democracy and quality of life is needed to promote ethics
in education. Implications for teachers include using cooperation and reflection for
students' ability to solve challenging complex problems. Researchers may use this
study to reshape educational teaching practices in education to promote a sustain-
able future.

INTRODUCTION

Collaborative and reflective learning underpins the development of complex competencies
and key employability skills (Fang & O'Toole, 2023) that aim to promote sustainable devel-
opment (Malik, 2018; Svanstrom et al., 2008). In developing a sustainable future there is
still a debate about students' awareness of global sustainability (Ben-Eliyahu, 2021; Mora
et al., 2020) and the complex interconnection between the dimensions of sustainable devel-
opment (Demssie et al., 2023). This will not only present a new challenge, but also an op-
portunity for educational settings to redefine competencies and curricula that best address
the actual challenges for individual, social and ecosystem development, and development
of new global perspectives (Fang & O'Toole, 2023).

The development of cooperative learning was deeply grounded in social constructionism and
cognitive psychology from the 1950s through the 1970s (Youniss & Damon, 2013). Vygotsky and
Piaget laid the groundwork for understanding the nature of cooperative learning and suggested
the importance of social interaction for cognitive development (Forman & Cazden, 2013). In
the subsequent late 20th century, cooperative learning entered a period of empirical research
and modelling, and more studies began to repeatedly verify the effectiveness of cooperative
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learning through practice while beginning to focus on the intrinsic motivation of the team mem-
bers, role allocation and other essential elements (Al-Malki et al., 2022). At the same time, the
emergence of different cooperative learning models, such as the ‘expert-apprentice model’ and
the ‘mutual teacher-learner model’, has provided concrete theoretical support for the practice
of cooperative learning (Lipka et al., 2005; Mokhele, 2006). Along with the continuous progress
of science and technology, cooperative learning has been combined with computer-supported
cooperative learning, especially following COVID-19 (Anand Shankar Raja & Kallarakal, 2021).
The emergence of various online collaborative tools, virtual learning environments and social
media has provided students with a wider range of learning and practicing opportunities, as well
as promoting the research and practice of computer-supported cooperative learning (Nortvig
& Christiansen, 2017). This study will explore the application of this theory to ESD. Social con-
structionism, the main theoretical framework for cooperative learning, emphasises that knowl-
edge is constructed in social interaction and cooperation (Oxford, 1997). Students engage in
a cooperative learning model by working in groups or teams centred on specific projects or
challenges, and emphasises a process through which students construct knowledge in solving
real-world problems and collaborative solutions (Johnson et al., 1984).

The trend of globalisation and modes of cultural cooperation in formal and non-formal insti-
tutions has continued to drive the importance of cooperative learning and has been validated
in different countries and cultures around the globe (Akgay, 2016; GP et al., 2020; Nguyen
et al., 2009). At the same time, global formative cooperation and cross-cultural team learn-
ing have become the new trend of cooperative learning, which has the important purpose of
fostering students' international perspective and global citizenship, and promoting global de-
velopment (Spires et al., 2019; Wihlborg et al., 2018). With the in-depth study of socio-cultural
theories, the development of technology and the acceleration of the trend of globalisation, the
influence and application of cooperative learning in education have been expanding. In the
future, integrating collaborative learning into the new educational paradigm will be inevitable,
thus offering more possibilities to develop students' teamwork, critical thinking, and innovation
skills. Currently, sustainability research is being conducted on different levels, including the
global sustainable development goals at the macro level and organisational and community
practices at the micro level (ElAlfy et al., 2020). In order to maintain the balance between the
social, economic and environmental dimensions as much as possible, more attention is paid to
social justice and human rights, while economic sustainability considers economic growth and
the rational distribution of wealth, and environmental sustainability emphasises the health of the
entire ecosystem and the renewability of resources (Dieleman, 2017). In particular, there is a
commitment in education to help students develop the ability to think and practice sustainability
(Rieckmann, 2018) and to expose them to complex real-world systems to facilitate meaningful
engagement and motivation to learn (Demssie et al., 2023). The expansion of sustainability
education has led to the development of educational models, policies and methods that have
helped to promote the integration of sustainability concepts into education (Pavlova, 2013).

Cooperative learning and collaborative learning are two distinct teaching methods in edu-
cation, both emphasising the significance of student collaboration, yet differing in philosophy
and application (Dyson & Casey, 2012). Cooperative learning emphasises organising students
into heterogeneous small groups, fostering collective participation in learning activities, collab-
orative problem-solving, and mutual support within the group (Bjgrke & Mordal Moen, 2020).
In education, this approach may involve group participation in various sports activities, pro-
moting shared responsibility, achieving common goals, and facilitating the exchange of knowl-
edge and skills among group members (Casey et al., 2009; Dyson & Casey, 2012). Conversely,
collaborative learning underscores students working together to achieve shared goals, with
a focus on the success of the entire team (Keay, 2006). In education, collaborative learning
may involve teamwork to enhance overall team performance, jointly address related issues,
and promote collective improvement through shared discussions and reflections among team
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members. The emphasis is on effective communication and team spirit, encouraging students
to share skills and knowledge (Duncombe & Armour, 2004).

Both cooperative and collaborative learning are advocated teaching methods in educa-
tion, emphasising teamwork and shared learning (Dyson & Casey, 2012; Keay, 2006). While
cooperative learning emphasises interaction and support within small groups, collabora-
tive learning focuses on the overall success and common goals of the entire team. These
approaches contribute to the development of students' collaborative skills, communication
abilities, and a spirit of teamwork, thus fostering comprehensive growth within education.

Sustainability has become an important educational goal in the field of education (Annan-
Diab & Molinari, 2017). Through cooperative learning, students can gain a deeper understand-
ing of the concept of sustainability and work in teams to solve sustainability-related problems.
Operating within a cooperative learning environment enables students to think and act together
on sustainability in its social, economic and environmental dimensions (Rieckmann, 2018).
Warner and Elser (2015) have examined how sustainability can be integrated into the edu-
cational system to develop a sense of sustainability in students. Education, in turn, becomes
a key driver and source of energy for achieving the SDGs (Kioupi & Voulvoulis, 2019). Key
competencies for sustainable development include collaboration skills, ability and willingness
for critical and reflective thinking, creativity, innovativeness and entrepreneurship, as well
as ethical reasoning and global contextual analysis (Silva et al., 2018; Takala & Korhonen-
Yrjanheikki, 2019). However, some authors also recognise the need for student reflection to
support the acquisition of the higher-order thinking skills required to address the complex
challenges of sustainability (Colomer et al., 2020; Whalen & Paez, 2021).

This research aims to examine the intricate relationship inherent in the current litera-
ture between sustainable development education and active teaching practices for transfor-
mative teaching practice (collaborative, cooperative and reflective learning). The literature
explicitly indicates that collaborative and cooperative learning contribute significantly to cul-
tivating students' complex abilities and key employability skills, therefore directly aligning
with the goals of sustainable development. The research has two primary objectives. First,
it aims to demonstrate the importance of teaching practices for students' sustainable devel-
opment and enhance understanding of the complex interrelationships among the different
dimensions of sustainable development; Second, it aims to identify the key factors and chal-
lenges in implementing these teaching practices.

METHOD

Scoping and critical literature analysis methods are integrated into the analysis of scientific
sources using narrative analysis techniques (Byrne, 2016; Snyder, 2019). In the context of
our scoping review, narrative analysis involves systematically examining the content, struc-
ture and context of educational practices described in the literature to identify patterns,
themes and relationships related to reflective and cooperative/collaborative learning ap-
proaches in sustainability education. This technique allowed us not only to describe identi-
fied articles but also to analyse conceptual developments and innovations across the field.
We applied narrative analysis principles by extracting qualitative data from the literature,
organising findings thematically, and synthesising evidence to capture the evolution of peda-
gogical approaches over time.

This critical review approach involved presenting, analysing and synthesising material
from diverse sources to identify, define and structure the literature on reflective, cooperative
and collaborative learning within sustainability education. This methodology enabled us to
evaluate the quality, relevance and contribution of various studies while maintaining a critical
perspective on methodological rigour and practical implications.
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Search strategy and process

This study followed a systematic and chronological comprehensive literature search.
Relevant literature was analysed using Scopus and the Web of Science. The searches
were made for manuscripts with titles, abstracts or keywords, with manuscripts written in
either English or Spanish. This manuscript used the key words in combination and begin-
ning with ‘reflective learning’ OR ‘cooperative learning’ OR ‘collaborative learning’ AND
‘sustainability’ OR ‘sustainable development’ AND ‘education’. Researchers searched for
manuscripts in which these terms appeared in the title, abstract, or keywords, limiting
themselves to publications in English or Spanish in the past 30years (with a start date of
1994 and an end date of 2023). For result management, we used the Covidence platform
(Systematic Review Software, Veritas Health Innovation, Melbourne, Australia) to import
search results from both databases. Covidence automatically identified and removed du-
plicates appearing in both databases. This initial search yielded more than 500 results
before deduplication.

Screening process

Following the PRISMA 2020 guidelines (Page et al., 2021), we implemented a rigorous
two-stage screening process. In the title and abstract screening stage, two independent
reviewers (both co-authors of this paper) evaluated titles and abstracts against the following
inclusion criteria: explicit focus on sustainability or sustainable development, implementa-
tion of cooperative, collaborative or reflective learning approaches, educational context,
publication in English or Spanish, and publication between 1994 and 2023. For full-text
screening, articles that passed the initial screening were subjected to full-text review by the
same two reviewers using the same inclusion criteria, but with more detailed evaluation.
Throughout the screening process, we used the Covidence platform to manage article
flow, record decisions, and resolve disagreements. Covidence facilitated independent eval-
uations by each reviewer and enabled systematic identification of screening conflicts.

Data extraction and coding

Following the screening process, we conducted systematic data extraction and coding.
We developed a structured data extraction form within the Covidence platform to sys-
tematically collect relevant information. Two independent data extractors (also co-authors)
extracted the following information: general study information (design, purpose, year, coun-
try), evaluation context (intervention outcomes, curriculum integration, programme details),
educational modality (case study, retrospective analysis, experimental study), competency
focus (collaboration, cooperation, reflection), target population characteristics, and edu-
cational level. Using the extracted data, we employed thematic coding to identify patterns
and themes across studies. This coding process was distinct from screening and involved
interpretive analysis of the extracted data to identify emerging concepts and relationships
within the literature.

Quality assurance and reliability

To ensure methodological rigour, we implemented several quality assurance measures. All
screening and data extraction processes were conducted independently by two reviewers.
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A review panel consisting of the two initial screeners and an additional arbitration reviewer
(a senior co-author) resolved all disagreements through discussion until consensus was
reached. We calculated a mutual confidence level of 98.6% for screening decisions, rep-
resenting the percentage of initial agreement between reviewers before conflict resolution.
This calculation employed the simple percent agreement formula (number of agreements
divided by total number of screening decisions) as recommended in systematic review meth-
odology literature (Belur et al., 2021; McHugh, 2012). Additionally, to account for the pos-
sibility of chance agreement, we calculated Cohen's Kappa coefficient (x=0.986), indicating
almost perfect agreement between reviewers (Landis & Koch, 1977).

This review process adhered to the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) 2020 statement (Page et al., 2021), the PRISMA extension
for scoping reviews (Tricco et al., 2018), and the Joanna Briggs Institute methodology for
scoping reviews (Peters et al., 2020). The complete screening process resulted in a final
inclusion of 172 papers for comprehensive analysis, as detailed in Figure 1, which presents
the PRISMA flow diagram showing the article selection process from identification through
screening to final inclusion.

RESULTS AND DISCUSSION
Reflection as a sustainable competency for sustainable development

In the context of sustainable development, the concept of competency often refers to a
holistic and interconnected set of knowledge, skills, values and attitudes that aim to im-
prove the quality of action and the effectiveness of problem-solving to address real-world
sustainability challenges in a global world context (Brundiers et al., 2020; Cebrian, Junyent,
et al., 2020; Glasser & Hirsh, 2016; Rieckmann, 2012; Thomas & Day, 2014). There is a
wide theoretical and empirical discourse on reflection competency for sustainable develop-
ment and the competencies and skills it comprises. Competency of reflection is understood
as part of a set of competencies and their constituent skills. This decision was influenced
by the studies of researchers such as Moon (1999, 2004), Rogers (2001); Osterman and
Kottkamp (2004), Correia and Bleicher (2008) and Yip (2006) who emphasised the cen-
tral role of the ability to analyse and learn from experience in the structure of reflection
competency to improve one's own performance and to develop oneself. Also recognised
is the ability to analyse, use and learn from both one's own experience and that of oth-
ers, at different stages of the process (Cowan, 1998; Schon, 1991): reflection-for-action,
reflection-in-action and reflection-on-action. All these forms of reflection are linked to life-
long learning and considered to be one of the most essential prerequisites for learning to
learn, being aware of one's own experience, and detaching oneself from everyday events
and the ordinary reality of things.

Interpretative approaches to reflection competence

The relevance and importance of reflection as a sustainability competency is not conten-
tious, but it is rather difficult to justify its uniqueness and autonomy in a sustainable develop-
ment context due to the uncertainty of its place and the possible predictability that it exists or
that it is part of other competencies. The selection and analysis of scientific sources has led
to a number of possible interpretative approaches to reflection as a competency for sustain-
able development (see Figure 2).
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Search terms:
TS=((“reflective learning” OR

“cooperative learning” OR

Records identified from

SCOpuS.(zz%)’ > “collaborative learning” JAND
Web of Science (277) (“sustainability” OR
“sustainable development”)
AND (“education”))
l Publication Date:
Records screened Before 2023-12-31
(n=2122) ’ (1994 as the start date: Choose a
start time because of University
i Library restrictions.)
Reports Sought for retrieval Refine 1: DTZtltleS abStI'aCtS, or
(n = 1370) I keywords (n=1349)

Refine 2: Languages = English or

l Spanish(n=21)
Remove identical articles (n=164)

Reports assessed for eligibility
(n=172) Reports excluded:

Insufficient attention to

sustainable development (n =798 )
Educational reflection (n =154 )
No cooperative or collaborative

learning (n =246 )

] ) Reliability: Two reviewers
Reports of included studies

conduct independent screening
(n=172)

controversial by a third

FIGURE 1 Literature screening process.

Education for sustainable development (ESD)

The first position is evident in the majority of scientific sources, pointing out that the ideas of
sustainable development in relation to reflection are analysed in the field of education for sus-
tainable development, in the context of educational solutions for the training of professionals
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Independent
components of
sustainability capacity
or sub-capacities of core
competencies (2)

"Integrated"
Pedagogical strategies components of
on education for competences for

sustainable development _sustainable education
1) implicit components (3)

Reflection as
a sustainable
competence

FIGURE 2 The central role of reflection in sustainable education capacity development.

in different fields, and in cultivating their competency for sustainable development (Barth
et al., 2007; Barth & Rieckmann, 2012; Brundiers et al., 2020; Eizaguirre et al., 2019; Garcia-
Feijoo et al., 2020; Gouwy, 2014; Pauw et al., 2015; Rieckmann, 2012; Trad, 2019; Wiek
et al.,, 2011, 2015). Sustainable development education's purpose is twofold: on the one
hand to develop competencies that enable individuals to reflect on their actions in the light
of current and future social, cultural, economic and environmental impacts, locally and glob-
ally (UNESCO, 2017), and on the other hand, to describes a process of curriculum develop-
ment that encompasses the subject content and pedagogy required to support sustainable
development in order to address the key sustainable development goals (SDGs) and chal-
lenges by 2030. Education for sustainable development must equip individuals with the criti-
cal thinking skills required to reflect on personal values, attitudes and behaviours, as well as
help them make conscious lifestyle choices. It is argued that reflection helps to experience
something again or make sense of it, which can reinforce learning and overall personal and
professional effectiveness, and that the analysis of experience must therefore be one of the
main aims of education (Howell, 2021).

Dewey (1933, 1938), a pioneer of the concept of reflective learning, describes reflec-
tion as a dialectical process that integrates experience and ideas, observation and action.
‘Routine action’ is contrasted with ‘reflective action’; the latter involves a disposition to con-
tinuously evaluate and improve oneself, whereas ‘routine action’ is static and unresponsive
to changing priorities and circumstances. Learning focuses not only on the mechanical de-
velopment of skills, but also on values and knowledge, bridging the gap between theory and
practice (Bassachs et al., 2020).

Schon (1991) builds on Dewey's idea and emphasises reflection, which is seen as an
active cognitive process involving a sequence of interrelated ideas, drawing attention to the
importance of belief and knowledge on action and doing, which was a new area of research
in educational science and the beginning of learning through reflection. Reflection in and
on action encompasses an epistemology of professional practice based on cognition and
knowing of action. Such tacit knowledge arises from the construction and transformation of
professional experience, as opposed to the application of technical or scientific rationality.
Thus, reflective learning enables people to take a new perspective on their knowledge and
experience and to adjust their actions in the future.
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Kitamura and Ito (2022), Ralph (2015) emphasise the potential of reflective-transformative
pedagogy, stressing the importance of developing an understanding of the impact of re-
flection on the development of reflective competency. The use of reflection is a key ped-
agogical strategy for transformative learning, and outcomes such as critical thinking,
self-determination, and the development of reflective skills mean that reflection is seen
as an important element of the learning processes and the curriculum (Ayers et al., 2020;
Redman et al., 2021). Reflection as one of the main tools, conditions, and education/train-
ing methods for the acquisition and development of key competencies for sustainability
education is especially based on the context of leadership. A number of researchers be-
lieve that reflection provides a number of useful skills for sustainability leadership (Bendell
et al., 2017; Ralph, 2015), and those skills such as self-awareness and critical thinking are
essential for developing sustainable leadership. Reflection can be used to promote learn-
ers' self-awareness and self-development in a way that fosters sustainability leadership
development, which requires creating an environment that allows space for a variety of
personal reflective learning journeys and provides clear outcomes and accountability (Van
den Berg et al., 2022). It recognises the need to develop a new type of leader with a level
of self-awareness that provides insights into new ways of working: resilient and sustainable
leadership practices that leaders have developed for a new world with the skills to be pres-
ent, think critically, see clearly, and behave flexibly (Kitamura & Ito, 2022). By integrating
reflection into collaborative learning and ESD, we can develop the sort of leaders who can
drive sustainable change in the context of globalisation.

Categorising reflection for sustainable development

The second position includes reflection as an autonomous and independent component
of the sustainability competency, or as a well-defined sub-competency of the core compe-
tency. Some sources identify reflection as a core competency (Howlett et al., 2016; Thomas
& Day, 2014), while others identify it as a sub-competency, i.e., as one of the competen-
cies of the core competency (De Haan, 2010). It should be noted that the importance and
relevance of this competency is also directly linked to teaching and learning processes in
higher education. Howlett et al. (2016) justified the importance of education for sustainable
development by pointing out that innovative educational approaches need to facilitate inter-
disciplinary thinking and be supportive of the development of reflective and critical thinking
skills through reflective practice and learning. This practice is a key process in achieving the
goals of sustainability education, i.e., the development of critical thinking skills and a com-
mitment to action (Greig & Priddle, 2019).

Life-long learning skills and continuous reflection for sustainability is identified as a key
component of sustainability-related competencies (Trad, 2019). Effective sustainability ed-
ucation encourages continuous learning by reflecting on one's assumptions and beliefs in
order to change them which, in turn, leads to changes in values, attitudes and behaviours.
It focuses on content (information), process (how that information is shared) and reflection
(relating that information to oneself). Therefore, the main aspects of sustainability education
are anticipating a better future, critical thinking and reflection, systems thinking, participation
in decision-making and collaboration for change (Van den Berg et al., 2022). They point out
that reflection can awaken an understanding of the sustainability aspects of social change
and help to recognise opportunities and constraints in the ideological and institutional con-
text in which learning is or will be relevant for future work and collective critical thinking
(Shah et al., 2024). Thomas and Day (2014), in their analysis of graduate opportunities in the
context of sustainable education, highlight that the principles of sustainable development
should be closely linked and provide learning opportunities where students act as critical
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practitioners of sustainable development. Their analysis of sustainability education compe-
tencies by different authors showed that competencies related to sustainability education
include thinking, collaboration, innovation, reflection (critical reflection) and broad (interdis-
ciplinary) competencies. The authors relate reflection to critical reflection, which is under-
stood as a process of changing personal beliefs and the highest level of reflective learning.
Thomas and Day (2014) indicate that employability goes far beyond the simplistic notion of
basic skills, and is underpinned by a combination of personal traits and beliefs, understand-
ings, effective practice, and the ability to reflect productively on experience.

Many other sources also refer to reflection as a sustainable competency for sustainable
development, highlighting the importance and significance of critical thinking skills in reflec-
tion processes (Howlett et al., 2016; Uhrqvist et al., 2021; Wals & Jickling, 2002). In order
to integrate basic education for sustainable development competencies into sustainability
stories as a didactical tool in ESD and environmental and sustainability education (ESE),
Uhrqvist et al. (2021) identify critical reflection as a key competency alongside action, sys-
tems perspectives, and student engagement. Critical reflection is a type of competency that
includes learning skills such as active engagement, reflecting on information, and evaluating
the ethical implications and consequences of different alternatives. The authors refer to the
process of critical reflection on one's knowledge and ways of being as a key aspiration in the
context of sustainability in order to enable personal and societal change. Critical reflection
seeks to identify, evaluate and change the underlying beliefs and assumptions and theories
that directly influence action.

Reflection as a sub-competency and an independent component of the core compe-
tency is evident in the content analysis of the action competency in sustainable development
(Almers, 2013; Mogensen & Schnack, 2010; Olsson et al., 2022; Sass et al., 2020 and etc.).
Action competency helps to change unproductive, irrational social structures, to adapt to in-
novation, to find better and more efficient models or strategies for action, and illustrates an
ability to critically assess alternative solutions in action to achieve sustainable future goals (Elo
et al., 2022). Reflection, as a component of action competency and as a tool, plays a central
role in action research cycles, originates in professional experience, and involves reflective
thinking, forming a situation in which a personal system of attitudes and values is built upon,
while leaving open the possibility of reframing (Liu et al., 2022). The aim is to combine action
and reflection, theory and practice, and working with others to find practical solutions to sus-
tainability problems in situations that people are concerned about (Diaz-Iso et al., 2019).

Reflection as a sustainable competency is perhaps most widely highlighted in scholarly
works that draw on Glasser's metaphor (Glasser, 2007; Glasser & Hirsh, 2016) to describe
reflection as a process that enables the formation of a new and sustainable way of life (Pacis
& VanWynsberghe, 2020). Glasser (2007) analogises the core sustainability competency
to a tree, where all parts of the tree interact through certain processes, as happens in na-
ture. The roots (values and commitments) create the foundation for the trunk (knowledge
and understanding), which together create the branches and fruit (social skills and agency).
Given that a tree is a living organism, no part can be separate, and it manifests itself as a
form of life cycle that rarely reaches a fixed end point, so that the branches and fruits can
give rise to new seeds, and thus new roots and trunks. The learning cycle can continue
through processes of reflection and learning at each ‘level’ of tree competency. Reflection
encompasses this entire cyclical process, and the reconstruction of experience is a central
and continuous goal. Critical reflection requires one to look at one's own practice, think
about why one is doing it, whether it is working and what personal attitudes and values have
led to it. Reflection provides a way of looking at new situations and experiences in order to
develop a new approach to adapt to new situations. In this context, self-reflective skills are
also important and inevitably become a component of reflection.
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Obviously, the relationship of a learner with sustainability goes beyond sustainable or
environmentally-friendly action (Gouwy, 2014). A person's view of sustainability interacts
and depends on personal realisation and the interplay between personal and impersonal
realisation. It is a process of self-reflection that opens up a dialogue between the un-
sustainability of the individual's existence and sustainability. Self-reflection and personal
evolution have a central place within the process of creating a sustainable atmosphere
for creation. Through self-reflection, the person becomes more open to new ideas, more
willing to prepare for difficulties, and more self-confident in confusing and unfavourable
situations. As Varga et al. (2007) argue, self-reflection as an essential element of col-
laboration is a key driver for integrating local action into a global context. The use of
self-reflection can provide a common framework through which to reflect on behaviour,
actions and values. Self-reflective skills such as reflection for sustainable development
make an important contribution to the development of sustainable action by rethinking
or reorienting value systems to promote sustainability. Self-reflection without direction is
an illusion, inadequate for the development of ESD, and dangerous because it can lead
to relativistic worldviews where each value is temporary and not worth acting towards a
sustainable development goal because it is considered imperfect. For this reason, a sus-
tainable balance needs to be found between self-reflection and values and actions that
are locally and culturally appropriate.

Reflection in key sustainability competencies

The third position considers reflection an integral, often tacit, part of the key compe-
tencies of sustainable education. The most comprehensive theoretical analysis of key
competencies in sustainability and for sustainable development has been carried out by
Bianchi (2020), drawing on the work of Wiek et al., (2011, 2015) and Brundiers et al. (2020).
This position can be presented in a content analysis of key competencies for sustain-
ability and in education for sustainable development, building on the competencies for
SDGs highlighted in the UNESCO (2017) document. It is generally agreed that becoming
sustainable requires the following key sustainability competencies: (1) systems thinking;
(2) anticipatory; (3) normative; (4) strategic, (5) collaborative; (6) critical thinking; (7) self-
awareness and (8) integrated problem-solving competencies. All competencies can be
divided into three main groups (Education for Sustainable Development Guidance, 2021),
as described in Figure 3.

Ways of thinking

The first group includes ways of thinking: systems and future thinking, and critical thinking
competency. In this group of competencies, the role of reflection is particularly evident. Critical
reflection and critical thinking are two inseparable and interdependent processes as discussed
in the previous sections. Critical reflection involves more complex forms of thinking and rea-
soning that lead to a change of meaning in a person's thinking structure. Obviously, reflection
is not possible without the thinking operations that take place in reflection (Serra et al., 2023).
Systems and future thinking also involve reflective skills, whereby individuals critically analyse
and change their attitudes and beliefs, structure and restructure their knowledge, and change
their attitudes in order to achieve their goals. By critically reflecting on the current situation,
they see their practices and solutions in the context of the overall framework and anticipate
possible consequences and plan future actions (Serra et al., 2023).
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FIGURE 3 Three stages and eight core elements of sustainable capacity development.

Ways of practicing

The second way of practicing includes strategic, collaborative and integrated problem-solving
competencies. Reflective action requires active, sustained and attentive reflection on attitudes
or on a form of supposed knowledge. The aim of reflection is to unravel a problem or to better
understand a confusing situation or problems. The process involves collaboration and learning
by working in a team. Peer interaction and collaboration become important as complex prob-
lems require an interdisciplinary approach to problem-solving. Reflective thinking and action
help to solve problems, allowing for doubt and error until the necessary decision is made. The
ability to reflect on one's own values, perceptions and actions and to take a position in the sus-
tainability discourse allows for editing and rewriting the scripts of everyday life, and enables the
formation of mental frames of reference and narratives.

Ways of being competent

The third includes ways of being competent: normative competency and self-awareness.
Self-awareness is not possible without self-reflection, which is one of the relevant compe-
tencies, as has been shown previously, for sustainable development. Reflection is charac-
terised here as a reflexive process of self-awareness and awareness, and at the same time
a process of self-assessment, self-analysis, self-observation, and dialogue with oneself. It is
the ability to reflect on one's role in the local community and in (global) society, continuously
evaluating and further planning one's actions. Reflection emphasises above all the reflec-
tion on oneself, on one's own actions, and enables one to understand not only what one has
been (retrospection), what one is (introspection), what one could be (anticipation), but also
one's relationship with the world in the context of sustainable development. All this enables
one to regulate, manage and change by guiding the individuals away from impulsive and
routine activities. Reflective action requires an active, continuous and attentive rethinking of
attitudes or assumed forms of knowledge.

The structure of the interpretative approaches to reflection as a sustainable competency
for sustainable development presented here is conditional, but illustrates key areas where
reflection is relevant and significant. It could be argued that there are two options for sus-
tainable development which can be seen as complementary. The first concerns learning
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for sustainable development by promoting change in one's actions and, through reflection,
changing one's behaviour and ways of thinking when the need is clearly identified and ac-
cepted. The second option is learning as sustainable development by developing critical
thinking skills, challenging the ideas of sustainable development, and exploring and reflect-
ing on the contradictions inherent in sustainable living.

Collaboration and cooperation as sustainable competencies for
sustainable development

Collaboration and sustainable competencies

The development of a sustainability competency paradigm using appropriate pedagogical
approaches is now seen as a way to promote sustainability, and encourage literate decision-
makers, scientists and professionals to better address the pressing challenges that socie-
ties are facing to create a sustainable future (Blatti et al., 2019; Lozano et al., 2017; Lozano,
Bautista-Puig, et al., 2022; Lozano, Lépez, et al., 2022). Among the sustainable competen-
cies that have arisen as the best options to promote sustainable development, collaboration
and interpersonal relations are seen as sustainable competencies that may furnish tertiary
students with skills to make societies more sustainable (Cruz-lglesias et al., 2022; Lozano,
Bautista-Puig, et al., 2022; Naseer et al., 2020). Specifically, cooperation in (heterogene-
ous) groups is seen as an essential competency with which to reflect on the complexity of
behaviour in a future-oriented and global perspective of responsibility, and on how to create
bottom-up alternatives (Mitakidou & Tamoutseli, 2011; Rieckmann, 2012).

Cooperative and collaborative educational approaches have been developed in sci-
ence, maths, physical education and geography domains, among others (Baena-Morales
et al., 2021; Bassachs et al., 2020, 2022; Cafabate et al., 2023; Colomer et al., 2021; Hung
et al., 2023; Kazlauskiene et al., 2021; Prieto-Saborit et al., 2022; Raath & Hay, 2019). These
cases propose different recommendations for solving problems and vividly demonstrate the
cultivation of students' sustainable capabilities through collaborative learning. Numerous
qualitative and quantitative research methods, including surveys and analyses of learn-
ing outcomes, highlight the impact of collaboration and cooperation on fostering students'
sense of responsibility and their ability to address complex problems to pursue and develop
values such as equity, democracy and quality of life in a multicultural setting (Mitakidou &
Tamoutseli, 2011). This also underscores the diverse abilities students possess when con-
fronted with different challenges in their environment (Keeley & Benton-Short, 2020; Tyndall
et al., 2020). Interacting with others fostered responsibility for learning that was based on
developing a dialogue-based culture, promoting strategies for negotiation and opportunities
to solve challenges, and on transforming the individual and social role of students (Baena-
Morales et al., 2022; Colomer et al., 2021; Lozano, Bautista-Puig, et al., 2022).

Role of education for sustainable development

Education for sustainable development has been found to address relevant social devel-
opment while considering solidarity, equality and inclusiveness (Anyim, 2021; Canabate
etal., 2021; De Sousa, 2021; Mufioz-Martinez et al., 2021; Prieto-Saborit et al., 2021; Torrents
et al., 2021). Within education for sustainable development, students should acquire compe-
tencies that will constantly update the need for tackling global challenges, including evalu-
ating risks, dangers and uncertainties, analysing complex systems, assessing the effects
of one's own activities, and finally coming up with sustainable change-promoting solutions
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(Colomer et al., 2021; Foster & Stagl, 2018). Not only has education for sustainable develop-
ment — based on cooperative and project-based learning — promoted more individual and
group responsibility (loannou et al., 2022), but so too has it triggered major positive emotions
in students (Lozano, Bautista-Puig, et al., 2022). Furthermore, it has promoted principles
operating under the tenet of leave-no-one-behind, providing positive interdependence and
promotive interaction (Bofill-Herrero et al., 2022; Cafabate et al., 2021).

Contextualised knowledge and SDGs

When education for sustainable development is rooted in contextualised knowledge on the
development of SDGs, it tackles sustainable competencies such as cooperation in addi-
tion to subject skills directly (Caceres-Jensen et al., 2021; Cafiabate et al., 2021; Mohd-
Yusof et al., 2015). This is of particular interest when sustainable development is intended
to link with social responsibility, institutions and cooperatives (Bhowmik, 2021; Ofei-Manu
et al.,, 2018) and raises young student generations to become active agents for societal
change (De La Vega-Leinert et al., 2009) by adopting new ways of working that promote
multidimensionality through collaboration and an interdisciplinary outlook (Berasategi
et al., 2020; Michalopoulou et al., 2019). They see themselves immersed in the real world,
closely linked to stakeholders and policy makers, and as future and competent social agents
(Baena-Morales et al., 2020; Blatti et al., 2019; Ho, 2021). Contextualising knowledge im-
plies students being immersed in cooperative learning to strengthen their commitment to the
sustainable development goals included in Agenda 2030 (Feijoo & Moreira, 2020).

Reflection in cooperation learning

Collaboration and cooperation facilitate the collective resolution of complex issues, provid-
ing students with a platform for addressing complex challenges, particularly those related to
sustainable development (Stevahn & McGuire, 2017). Through collaboration in (heteroge-
neous) teams, scholars from diverse disciplines can pool their expertise, comprehensively
and from multiple perspectives, to understand and address problems. This collaborative
approach further nurtures students' abilities to work collaboratively in complex and dynamic
environments (Topping, 2005). These skills not only help students broaden their horizons
but also expose them to different cultural environments and the impact of diverse values
(Rieckmann, 2018). In such contexts, students are more likely to develop a sense of respon-
sibility for global sustainable development (Barth et al., 2007). This sense of responsibility
can further motivate them to become future leaders of change in the international commu-
nity as these qualities stem from the socialisation skills of collaboration and cooperation,
namely social functioning, and cross-cultural communication skills (Chineme et al., 2019).
On the other hand, collaboration and cooperation place a strong emphasis on reflect-
ing on behaviour, especially when facing future global responsibilities (Luna Scott, 2015).
Individuals engaged in collaborative learning not only aim to accomplish tasks but also need
to understand their own behavioural performance within the team and the impact of their
individual contributions on the entire team (Strijpos & De Laat, 2010). Therefore, reflective
processes linked to collaboration processes are crucial for cultivating individual sustainable
leadership (Penaskovic et al., 2014). However, to address this issue, it is essential to en-
courage students through collaborative learning to explore sustainable solutions from the
grassroots level (Cottafava et al., 2019). The collective exploration efforts within teams en-
able students to grasp the essence of sustainable development and propose practical rec-
ommendations. While promoting sustainable development, this approach indirectly fosters
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students' initiative and creative abilities in addressing sustainability issues on a personal
level (Tejedor et al., 2019).

Innovation and technology integration

Examining the methods students employ in problem-solving, whether through teamwork,
social interaction or feedback on personal emotional values, is helpful in assessing the prac-
tical effects collaborative education has on sustainable development (Carmona-Medeiro &
Cardefioso Domingo, 2021). These practical effects, evolving with the times, necessitate
corresponding measures.

Therefore, leveraging advanced teaching technologies and tools like big data platforms
can significantly enhance students' experiences, generate innovative ideas, stimulate cre-
ative thinking, and improve their problem-solving abilities (Susi et al., 2015). When using
enriching and evolving educational methods, it is crucial to innovate new teaching strategies
to promote sustainability.

Application of SDGs in cooperative learning

Cooperative learning also places significant emphasis on collective responsibility during the
learning process, directly impacting the key to the success of the collective. Students must
understand that individual attitudes and efforts directly influence the overall outcomes of the
team (Kazlauskiené et al., 2021). Therefore, strengthening interaction between individual
and collective efforts in collaborative learning is essential to showcase students' individual
leadership and coordination skills (Gillies, 2014). Through such interactions, students can
better balance individual and collective responsibilities, thus enhancing their ability to adapt
flexibly to problems (Heeg et al., 2020). Over extended periods of collaboration, students
gradually develop a sense of responsibility for society, actively pursuing social responsibility
goals in future careers and lives (Casey & Quennerstedt, 2020).

Simultaneously, it is essential to consider students with different cultural backgrounds
and educational levels in collaboration. This ensures the applicability and effectiveness of
teaching methods when facing the global challenges of sustainable development (Mehimann
et al., 2015). To better integrate sustainability education, it is crucial to apply sustainable de-
velopment goals (SDGs) to collaborative learning (Mohd-Yusof et al., 2015). Introducing SDGs
into collaborative learning ensures that students, beyond focusing on their individual disci-
plines, broaden their perspectives to address global issues (Singh & Shah, 2021). This applica-
tion enables students to appreciate the importance of their acquired knowledge in contributing
to global sustainable development through collaborative activities (Lesco et al., 2019).

Numerous studies have demonstrated that students, through project-based learning and
community service, utilise their acquired knowledge to promote collective development
(Lozano, Lopez, et al., 2022; Zainuri & Huda, 2023). This not only deepens students' un-
derstanding of SDGs, but also cultivates their ability to create solutions towards promoting
sustainable development (Giangrande et al., 2019). Since sustainable development encom-
passes social, economic and environmental aspects, it requires students to effectively in-
tegrate theoretical knowledge with practical application, enhancing problem-solving skills
and adaptability to complex environmental issues (Mohd-Yusof et al., 2015). This integration
formation not only promotes the development of a sense of individual, social and environ-
mental responsibility, but also emphasises the development of internal and external aware-
ness, aiming to stimulate the will to actively participate in sustainable development (Chen &
Lai, 2022; Johnson, 2014; Kassem et al., 2021).
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One of the developmental directions of sustainability education is the integration of cur-
rent technology with collaborative learning to meet students' learning needs (Salvaterra
et al.,, 2022). The wide application of virtual reality, artificial intelligence and other tech-
nologies provides more convenient and scientific tools for collaborative learning (Cebrian,
Palau, et al., 2020; Pineda-Martinez et al., 2023). These tools not only help students ex-
pand disciplinary knowledge, but also assist in understanding collaboration across diverse
cultural backgrounds (Lin et al., 2023; Sims, 2021). In the process of respecting cultural
exchanges and development, students gain an understanding and tolerance of cultural dif-
ferences, avoid gender discrimination, and raise awareness of themselves as global citizens
(Baena-Morales & Ferriz-Valero, 2023; Baena-Morales et al., 2020; Dlouha et al., 2013;
UNESCO, 2020).

CONCLUSIONS

The analysis of the scientific literature, based on a targeted selection of sources, re-
veals three main interpretative approaches to reflection and cooperation as sustainability
competencies.

Firstly, they are understood as an integral element of the educational environment for sus-
tainable development, which is purposefully created in a given educational institution. In this
context, reflection is defined as a pedagogical strategy to promote sustainable awareness
and behaviour, and often sustainable leadership, among learners.

The second approach treats reflection and cooperation as a separate part of the sustain-
ability competency or a sub-competency of the core competency. This approach aims to
encourage collective critical thinking and questioning of institutional and societal practices
that require social change.

The third approach to reflecting and cooperating as a sustainability competency relates
to the learning of individuals and/or groups in the context of sustainable development.
Reflection is an intangible, natural and often intrinsic part of the human being that helps to
critically evaluate current practices, thinking patterns and self-awareness in relation to sus-
tainability contexts. All interpretive approaches refer to the level of critical reflection, where a
change in one's attitudes and values leads to changes in self-awareness about sustainable
living and co-creation, as well as to real changes in performance. These changes can range
from solving sustainable development challenges in the classroom to initiatives that change
social reality on a global scale.

Students must be able to think critically and creatively in order to contribute to the de-
velopment of sustainability. Through practical teamwork, cooperative learning provides
essential experiences for students' personal growth, increasing both their individual and
social views. These beneficial experiences in encouraging students' future acquisition of
sustainable competencies will inspire them to become advocates for sustainable develop-
ment. Reflective, collaborative and cooperative learning, in the face of global development
progress, provide students globally with competencies, self-regulation, and the tools for
resource-sharing and -learning, thus facilitating beneficial changes in the educational en-
vironment. The literature research that inspired this study prompted concerns about how
innovative teaching approaches can provide students with the ability to generate a variety
of learning methods that will lead to sustainable development. Since sustainable develop-
ment considers social, economic and environmental factors, it necessitates that students
successfully combine their academic understanding with real-world application to improve
their ability to solve problems and adapt to challenging environmental conditions. In order to
do that, coupling competencies for sustainable development with pedagogical instruction is
required, along with redefining education for sustainable development.
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It is accepted that it is important for individuals to be able to reflect on and explore their
practice and its outcomes as a resource for experience. However, in order to do this, one
must accumulate some information through experience about the phenomenon being re-
flected on. In this case, acquired knowledge, values and attitudes are also important and
contribute significantly to the process of accumulating experience and to the perception
and problem-solving of sustainability as a phenomenon. The impact of collaboration and
cooperation on fostering students' sense of responsibility and their ability to address com-
plex problems to pursue and develop values such as equity, democracy and quality of life
in a multicultural setting has been highlighted by a number of qualitative and quantitative
research methods, including surveys and analyses of learning outcomes.

This study refers to the positive impact of cooperation and collaboration on the development
of students' sense of responsibility as well as their ability to solve complex problems; as high-
lighted through qualitative and quantitative research methods, including surveys and analysis
of learning outcomes. However, there may be limitations. For example, in some contexts, in-
dividual students may not be able to fully participate in collaboration, or problems may arise in
collaboration that affect the development of their sense of responsibility and problem-solving
skills. Thus, the effectiveness and applicability of cooperative teaching methods may vary from
student to student and from context to context, which is a limitation to be aware of.
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