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FORMATION OF SUSTAINABLE
DEVELOPMENT COMPETENCIES IN
FUTURE PRIMARY SCHOOL TEACHERS IN
AN ACTIVITY-REFLECTIVE

EDUCATIONAL ENVIRONMENT

Abstract. The article substantiates the role of an activity-
reflective educational environment in the formation of
sustainable development competencies among future primary
school teachers. The relevance of the study is determined by the
growing need to prepare educators capable of implementing the
principles of sustainable development in the context of
contemporary socio-educational transformations and the
integration of education into the global educational space.

The aim of the article is to provide a theoretical
justification of the essence of an activity-reflective educational
environment and to determine its potential in the formation of
sustainable development competencies in future primary school
teachers. The methodological framework of the study is based
on systemic, competence-based, activity-based, and reflective
approaches.

The essence of the activity-reflective educational
environment as a holistic pedagogical system has been
clarified. Its structural components have been identified,
including content, activity, reflective, value-motivational, and
socio-communicative components. The mechanisms of its
influence on the formation of sustainable development
competencies in future teachers have been substantiated. It has
been demonstrated that the integration of active learning and
reflection contributes to the internalization of sustainable
development values and the formation of relevant knowledge,
skills, and behavioral strategies.

The scientific novelty lies in defining the activity-
reflective educational environment as a systemic pedagogical
factor in the formation of sustainable development
competencies in future primary school teachers.

The practical significance of the results lies in their
potential application in designing educational environments in
higher education institutions aimed at preparing teachers for the
implementation of sustainable development principles.

Keywords: sustainable development competencies, future
primary school teachers, activity-reflective educational
environment, professional training, pedagogical conditions,
education for sustainable development.
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INTRODUCTION

Contemporary societal development is increasingly shaped by complex
environmental, social, and economic challenges that require systemic and long-term
responses across all domains of human activity. Climate change, depletion of natural
resources, widening social inequalities, and global instability have intensified the demand
for transformative educational strategies capable of fostering responsible, future-oriented
thinking. Within this context, education for sustainable development (ESD) is widely
recognized as a strategic framework for advancing sustainable societies and promoting
responsible citizenship (Cebrian et al., 2020).

Within the ESD paradigm, education is no longer interpreted as a process of
knowledge transmission but as a transformative practice aimed at developing learners’
capacity for critical reflection, value-based judgment, and responsible action in complex
and uncertain contexts. This reconceptualization positions education as a key driver of
systemic societal change, where sustainability-oriented competencies become a central
educational outcome (Alam, 2022).

Teachers occupy a pivotal role in this transformation, functioning as mediators of
sustainability values and facilitators of pedagogical change. Research highlights that
professional competence in ESD involves the integration of cognitive, ethical, and action-
oriented dimensions, enabling educators to operate effectively in interdisciplinary and
uncertain educational environments (Brandt et al.,, 2022). This issue is particularly
significant in primary education, where foundational value systems, behavioral patterns,
and environmental attitudes are formed.

Sustainable development competencies are currently conceptualized as
multidimensional constructs that integrate knowledge, skills, values, and reflective
capacities. This understanding has shifted pedagogical attention from knowledge
reproduction toward activity-based and student-centered learning approaches that
emphasize engagement with authentic sustainability challenges (Ruiz-Munzon & Buil-
Fabrega, 2022; Lugue-Gonzalez, Fernandez-Caminero & Alvarez-Castillo, 2025).

In this context, active learning methodologies, particularly project-based and
problem-oriented approaches, are widely recognized as effective tools for fostering
sustainability competencies in higher education. Empirical studies confirm their impact
on strengthening students’ awareness of sustainable development goals and enhancing
professional growth through experiential engagement (Luque-Gonzalez et al., 2025).
Importantly, activity-based learning is increasingly interpreted not only as a pedagogical
method but also as a structural condition for competency formation in teacher education
(Kreminskyi et al., 2024).

Alongside activity-oriented approaches, reflective practice represents a
fundamental dimension of teacher education. Reflection supports the development of
professional self-awareness, critical thinking, and continuous pedagogical improvement
(Frytsiuk, 2025). Reflexivity is further recognized as a personal resource that enables the
integration of experience and the construction of a coherent professional identity
(Zhaitapova et al., 2021). Contemporary research also highlights the multifunctional role
of reflection in connecting experiential learning, critical thinking, and professional self-
development (Chaikovska, 2025; Maxkambayeva, 2026).

Collaborative and cooperative learning approaches further emphasize the social
dimension of competence development. Such approaches demonstrate that professional
knowledge and sustainability competencies are constructed through interaction, dialogue,
and shared meaning-making within educational communities (Marlina et al., 2025). This
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perspective reinforces the understanding of competencies as socially mediated and
context-dependent constructs.

Despite growing scholarly attention to ESD, teacher education, and competency
development, existing research remains fragmented. Most studies examine isolated
dimensions such as activity-based learning, reflection, or value formation, without
sufficiently integrating these components into a unified theoretical framework. As a
result, the interconnection between learning activity, reflective processes, and value
internalization remains under-theorized (Chaikovska, 2022).

This fragmentation is also evident in the limited conceptualization of the
educational environment as an integrated pedagogical system. Although recent studies
increasingly acknowledge the importance of holistic learning environments, their
structural and functional role in competency formation remains insufficiently elaborated
(Chaikovska et al., 2024; Kreminskyi et al., 2024).

Therefore, there is a clear need to conceptualize the activity-reflective educational
environment as a systemic framework that integrates cognitive, practical, reflective, and
value-based dimensions of teacher education. Such an approach aligns with contemporary
shifts in ESD toward transformative and competency-based paradigms that emphasize
critical thinking, responsible decision-making, and sustainable professional behavior
(Alam, 2022; Schonstein & Budke, 2024).

The aim of this article is to provide a theoretical justification of the essence of an
activity-reflective educational environment and to determine its potential in the formation
of sustainable development competencies in future primary school teachers. The scientific
novelty lies in the conceptualization of this environment as a holistic pedagogical system
integrating activity-based, reflective, value-motivational, and socio-communicative
components into a unified model of competency formation in ESD.

LITERATURE REVIEW

Contemporary global challenges related to environmental degradation, social
inequality, and economic instability have intensified scholarly attention to education for
sustainable development (ESD) as a strategic direction for transforming educational
systems worldwide. ESD is increasingly understood not merely as a curricular component
but as a transformative educational paradigm aimed at fostering responsible citizenship
and systemic thinking for sustainable futures (Alam, 2022; Cebrian et al., 2020).

A central assumption in contemporary research is that effective implementation of
ESD requires a profound transformation of teacher education, as teachers serve as key
agents of value transmission and pedagogical innovation. Their professional competence
involves the integration of cognitive understanding, ethical positioning, and action-
oriented pedagogical practice (Brandt et al., 2022). This is particularly critical in primary
education, where foundational value orientations and behavioral frameworks are
established.

Sustainability competencies are conceptualized as integrative constructs
encompassing  knowledge, skills, attitudes, and reflective capacities. This
multidimensional interpretation has contributed to a shift from traditional transmissive
models toward active, learner-centered approaches that emphasize engagement with real-
world sustainability problems (Luque-Gonzalez et al., 2025).

Within this paradigm, active learning methodologies, including project-based and
experiential approaches, are widely recognized as effective mechanisms for competency
development. Empirical evidence demonstrates that such approaches enhance students’
understanding of sustainability goals while strengthening their capacity for professional
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application of knowledge (Martinez Casanovas et al., 2022). In parallel, activity-based
learning is increasingly interpreted as a structural condition of educational effectiveness
rather than a purely methodological choice (Kreminskyi et al., 2024).

Reflective practice represents another essential dimension of teacher education. It
is widely recognized as a mechanism for developing professional self-awareness, critical
thinking, and continuous self-improvement (Ibragimova et al., 2025). Reflexivity further
functions as a personal resource that enables future teachers to integrate experience and
construct professional identity (Senchyna, 2023). Moreover, reflection is increasingly
understood as a multifunctional construct linking experiential learning, critical reasoning,
and professional development trajectories (Ovdiichuk, 2024; Maxkambayeva, 2026).

Collaborative learning approaches add an important social dimension to
competency formation. They emphasize that knowledge construction occurs through
interaction, dialogue, and shared problem-solving processes within learning communities
(Zhou et al., 2025). This perspective aligns with contemporary understandings of
sustainability competencies as socially constructed and context-dependent.

Despite substantial progress in ESD research, the literature remains fragmented in
its theoretical integration of activity-based, reflective, and value-oriented dimensions of
teacher education. Existing studies predominantly address these components separately,
without establishing a coherent systemic framework that explains their interdependence
(Chaikovska, 2022; Chaikovska et al., 2024; Chaikovska, 2025).

This fragmentation is further reinforced by the limited conceptualization of the
educational environment as an integrated pedagogical system. Although the importance
of holistic learning environments is increasingly acknowledged, their internal structure
and mechanisms of influence on competency formation remain insufficiently theorized
(Brandt et al., 2022; Maxkambayeva, 2026).

Accordingly, there is a strong need to conceptualize an activity-reflective
educational environment as a systemic pedagogical construct that integrates cognitive,
practical, reflective, and value-based dimensions of teacher education. Such a framework
is consistent with contemporary ESD paradigms that prioritize transformative learning,
critical thinking, and responsible professional action (Schonstein & Budke, 2024).

METHODOLOGY

Methodological framework.

The methodological framework of the study is grounded in systemic, competence-
based, activity-based, and reflective approaches, the integration of which ensures a
holistic understanding of the process of forming sustainable development competencies in
future primary school teachers. The systemic approach made it possible to consider the
activity-reflective educational environment as an integrated pedagogical system
consisting of interrelated structural components. The competence-based approach guided
the study toward defining educational outcomes through the formation of sustainable
development competencies. The activity-based approach emphasized students’ active
participation in learning, practical, and research activities, while the reflective approach
focused on processes of awareness, self-analysis, and rethinking of professional
experience.

Research design and data sources.

The study is theoretical and conceptual in nature and does not involve the
collection of empirical data. It is based on a systematic analysis of contemporary
scholarly literature on education for sustainable development, teacher education, activity-
based learning, and reflective practices. The research employed thematic analysis,
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conceptual synthesis, comparative analysis of pedagogical approaches, and theoretical
generalization of existing scientific findings.

Analytical procedures.

The method of conceptual modeling was used to develop a conceptual model for
forming sustainable development competencies in future primary school teachers within
an activity-reflective educational environment. This approach enabled the identification
of interrelationships between the structural components of the model and the delineation
of its systemic logic and functional interconnections.

RESULTS

Activity-Reflective Educational Environment as a System-Forming
Pedagogical Construct

The results of the theoretical analysis position the activity-reflective educational
environment as a system-forming pedagogical construct that determines the architecture
of sustainable development competence formation in future primary school teachers.

In contrast to traditional interpretations, where the educational environment is
reduced to organizational or didactic conditions, the proposed framework conceptualizes
it as a dynamic system of interdependent interactions between activity, reflection, and
value transformation. Within this system, the educational environment functions as a
mediating structure that connects learning experience with the evolving professional
identity of the teacher, enabling the gradual internalization of sustainability-oriented
professional dispositions.

Structural Configuration of the Model: Invariant Components

The conceptual modeling enabled the identification of five invariant and
functionally interrelated components that ensure the structural integrity of the system:

e content component (integration of sustainable development principles into
curricular knowledge structures);

e activity component (implementation of practice-oriented and experiential
learning);

o reflective component (systematic organization of self-analysis and professional
reflection);

o value-motivational component (development of internalized professional and
ethical orientations);

e socio-communicative component  (construction of collective pedagogical
meaning through interaction).

The interaction between these components is non-linear and network-based,
corresponding to post-nonclassical understandings of educational systems as dynamic,
open, and self-organizing structures. Their coherence ensures a transition from
fragmented knowledge acquisition to an integrated competence configuration in the field
of sustainable development.

Mechanisms of Competence Formation

The study demonstrates that competence formation is not a direct pedagogical
transmission process but emerges through three interdependent mechanisms:

Mechanism of Activity Internalization

This mechanism is based on the involvement of future teachers in professionally
oriented learning situations that simulate authentic pedagogical contexts. Through active
engagement, theoretical knowledge is transformed into operational pedagogical actions.

Mechanism of Reflective Experience Reconstruction
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This mechanism ensures the critical re-evaluation of learning experiences through
structured reflection. It supports the development of professional self-awareness and
enhances the capacity for self-regulated pedagogical decision-making.

Mechanism of Value Integration

This mechanism involves the transformation of cognitive and experiential
outcomes into stable professional value systems that guide sustainability-oriented
pedagogical behavior.

Together, these mechanisms form a cyclical developmental model in which each
iteration of activity and reflection contributes to increasing levels of professional
maturity.

Conceptual Model as an Integrative Theoretical System

The proposed model represents a non-linear integrative theoretical system in which
competence formation unfolds through interconnected phases:

educational content — activity engagement — reflective processing — value
internalization — professional competence

Importantly, this sequence should not be interpreted as linear causality but as a
recursive system of feedback loops that ensures continuous deepening and restructuring
of professional experience.

A visual representation of this process is presented in Figure 1.

Systemic Interpretation of Findings

The findings support three interrelated theoretical propositions:

First, the educational environment functions as an active system of professional
transformation rather than a passive contextual background.

Second, competence formation follows a cyclical and process-oriented logic rather
than a linear accumulation model.

Third, the integration of activity, reflection, and values generates a synergistic
effect that accelerates professional identity formation in future teachers.

These propositions align with contemporary post-nonclassical pedagogy and
transformative learning theory, both of which conceptualize education as a space of deep
cognitive, value-based, and identity-related change.

DISCUSSION

The findings contribute to a reconceptualization of sustainable development
competencies in teacher education by challenging the fragmented treatment of activity-
based, reflective, and competence-oriented approaches. Instead of being treated as
separate methodological domains, these dimensions are integrated within a unified
activity-reflective educational environment that functions as a coherent systemic
construct.

International ESD research increasingly emphasizes the integrative nature of
sustainability competencies, which combine cognitive, value-based, and action-oriented
dimensions (Cebrian et al., 2020; Brandt et al., 2022). However, most studies remain
focused on defining competency outcomes, while the mechanisms of their formation
remain under-theorized. The present model addresses this gap by explicating how the
interaction of activity and reflection enables the progressive transformation of learning
experience into stable professional structures.

Compared with dominant interpretations of active learning that emphasize
instructional efficiency and knowledge acquisition (Martinez Casanovas et al., 2022), this
study reframes activity as an ontological condition of professional identity formation
rather than a didactic technique.
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Similarly, reflection is reconceptualized not as a supplementary evaluative tool but
as a structural principle that organizes the internal coherence of professional experience.
This extends existing research on reflective practice in teacher education (Frytsiuk, 2025;
Ibragimova et al., 2025) by embedding reflection into a systemic model of competence
formation.

The study further confirms that sustainability competencies cannot be reduced to
cognitive or methodological mastery. Their formation depends on the dynamic interplay
of activity, reflection, and value construction, consistent with transformative learning
theory.

Additionally, the socio-communicative dimension reinforces the collective nature
of competence development. Collaborative interaction generates a synergistic effect in
which professional meaning is co-constructed within learning communities (Zhou et al.,
2025). Thus, sustainability competencies emerge as socially mediated and contextually
embedded constructs rather than individual achievements.

The main scientific contribution lies in redefining the educational environment as a
system-generating structure rather than a passive contextual background. This shift
enables the integration of previously fragmented theoretical perspectives into a unified
explanatory framework.

However, the conceptual nature of the study limits empirical validation, indicating
the necessity of future operationalization and experimental verification.

CONCLUSIONS

The study provides a coherent theoretical reconstruction of sustainable
development competence formation in future primary school teachers by positioning the
activity-reflective educational environment as a system-forming pedagogical construct.

Competence development is reconceptualized as a non-linear, cyclical process
driven by the interaction of learning activity, reflective practice, and value internalization.
This dynamic structure ensures continuous transformation of professional experience and
supports the emergence of sustainability-oriented pedagogical identity.

The educational environment is redefined as an active generative system that
structures professional formation processes rather than serving as a contextual setting.
This contributes to a more holistic understanding of teacher education within the
paradigm of Education for Sustainable Development.

The proposed model integrates content, activity, reflection, value, and socio-
communicative dimensions into a unified theoretical framework, offering a structured
basis for redesigning teacher education programs in higher education institutions.

From a practical standpoint, the findings support the integration of experiential
learning, structured reflection, and value-oriented pedagogical strategies into teacher
training curricula.

The main limitation of the study lies in its theoretical nature. Future research
should focus on empirical validation, operationalization of model components, and
development of measurable indicators for assessing competence formation in real
educational settings.
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®OPMYBAHHS KOMIIETEHTHOCTEM CTAJIOTO PO3BUTKY ¥
MAMWBYTHIX YUUTEJIB IOYATKOBOI IIIKOJIN B AIJIBHICHO-
PE®JIEKCUBHOMY OCBITHBOMY CEPEJJOBMUIIII

T'anna YAMKOBCDBKA, ronent kabenpu menaroriki i METOAMKH OYaTKOBOT
Ta JOIIKUIBHOI OCBITM, KaHAUZAT OIOJOrIYHUX HAVK, TEpHOMUIBCHKUN IepKaBHUMN
MefaroriyHuil - vHiBepcuTer iMeHi Bomogummupa ['Hatioka, TepHominb, YkpaiHa;
chaicovska anna@ukr.net

Oxcana BACHUJIEHKO, kepiBHuns [lepskaBHOTO MiATOTOBYOTO KOJNEIKY
CakcoHisi-AHTanbT TpH  AHTaNbTCHKOMY  YHIBEPCUTETI TNPUKIATHUX  HayK,
Jlomanrmrpacce 23, 06366 Kroren, Himeuunna; oksana.vasylenko@hs-anhalt.de

Anomauin. Y cmammi 00IpYHMOBAHO PpONb  OISIbHICHO-PEPIEKCUBHO2O
0C8iMHb020 cepedosunia y HOpMYSanHi KOMHeMeHmHOCmel CMai020 PO3GUMKY
MatOymuix yyumenie nouamxosoi WKOmU. AKMyarbHicmb 00CTIONCEHHS 3YMOGIEHA
3pocmaiouoo nompebor ni020MOBKU Neddazo2is, 30amHUX pedni3osy8amu NPUHYUNU
CManoeo po3eUmMKY 6 YMOBAX CYYACHUX COYIATbHO-OCGIMHIX mpancgopmayii ma
inmeepayii ocgimu y 2100a1bHUL 0CEIMHI NPOCMID.

Memoto cmammi € meopemuute OOIPYHMYBAHHA CYMHOCMI OIIbHICHO-
perexcusnozo  0c8imHL020 CcepedosuUd MA BUBHAYEHHS U020 NOMEHYIany y
Gopmysanni KomnemenmHocmel Cmano20 po3GUMKY MAUOYMHIX yuumenie nowamrosoi
wronu.  MemooonociuHy ~ OCHO8Y — OOCHIONCEHHA  CMAHOBIAMb  CUCTEeMHUL,
KOMNnemeHmMHICHUU, OULIbHICHUY Ma peghieKCUBHULL NiOX00U.

Ymouneno cymuicmo OisnvHicHo-peghieKcU8H020 0C8IMHbO20 Ccepedosuiya K
yinicnoi nedacociunoi cucmemu. Busnaueno 1ioco cmpykmypui KOMNOHEHMU:
smicmosuil, OisAIbHICHUL, pepeKCUsHUL, YIHHICHO-MOMUSAYIUHULL MA  COYIANbHO-
xomynikamusuui.  OOIPYHMOBAHO — MeXAHIZMU 1020  6NAUBY HA  GOpMYy8aHHS
KOMHnemeHmHocmell Cmano2o PO36UMKY  y Mmanbymuix nedazoeig. [losedeHo, wo
mmeepaulﬂ aKmueHoi HaguanbHOi OisinbHOCMI ma pegnexcii cnpuse iHmepiopuzayii
YiHHOCMEU CManoeo po3eUMKY mMd @QOPMY8AHHIO GIONOBIOHUX 3HAHL, YMiHb i
Nn08ediHKOBUX CIpamezitl.

Haykosa mHoeusna nonseae 'y  8usHaueHHi  OIANbHICHO-peqhieKCU8HO20
0C8IMHBO2O CepedosUa AK CUCMEMHO20 Nedd202iuH020 YUHHUKA QOpMYBAHHS
KOMHemeHmHOCmell CIaio2o po3sumKy Maubdymuix yuumenie no4amro8oi WKOJuU.

Ipakxmuune 3HaueHHs pe3yIbmamis NoaA2A€ Y MONCIUBOCHI iX BUKOPUCIIAHHSL
ni0  4ac NPOEKMYBAHHA  OCBIMHLO20 cepedosuwya 3aKkiadie  euuwjoi  oceimu,
OpPIEHMOBAH020 HA Ni020MOBKY Nedazozie 00 peanizayii idel cmanozo po3eumxy.

Knrouoei cnoea. kromnemeHyii cmanozo po3gUMKY, MauOVymHi —guumeni
nOYamKogoi WKoaU, OIANbHICHO-peghieKcusHe O0c8imHe cepedosuiye, npogecilina
ni02omoeKa, nedazo2iuti yMosu, 0c8ima 01 CMani020 po3GUNKY.
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