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ABSTRACT

Education Sustainable Development has been identified as the key tool
in meeting the Sustainable Development Goals, especially Sustainable
Development Goal 4.7, which asks learners to be equipped with knowledge,
skills, values, and attitudes relevant to fostering sustainable development.
Along with the rising trend of inclusion of sustainability in the curriculum
and governance systems of educational institutions, the necessity to
develop mechanisms to evaluate sustainable competencies has become
urgent. Even with the spread of Education Sustainable Development
frameworks, a consistent measure of assessment of sustainable development
competencies has not yet been developed. Current methods of assessment
are fragmented, including self-reported surveys, institutional sustainability
reporting, or policy alignment measures, which do not adequately
capture learner-driven competency outcomes. The scope of this work is
to establish qualitative competency-based measures of effectiveness of
Education Sustainable Development in institutions of learning. The analysis
of secondary data and documents was conducted using a qualitative
research design. Sources of data were UNESCO Global Education Monitoring
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Reports, OECD education frameworks, Sustainable Development Goal 4.7
monitoring indicators, and peer-reviewed empirical articles since 2015.
Thematic coding and comparative synthesis were used in identifying core
sustainability competencies into measurable institutional indicators. The
results show convergence of international frameworks in systems thinking,
anticipatory, normative, strategic, interpersonal, critical thinking, and
ethical reasoning competencies. The study suggests a multidimensional
Index of Institutional Education Sustainable Development Effectiveness
based on qualitative assessment, filling a gap between theoretical models
and practical evaluation approaches, and providing institutions with a tool
to track progress and improve alignment with sustainability goals.
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INTRODUCTION

With an increasing sustainability crisis globally,
including climate change, diminishing biodiversity,
increasing socio-economic inequalities, and resource
consumptions, a transformation of the system in
political, economic, and educational sectors has
been demanded (IPCC, 2023; United Nations, 2015).
The 2030 Agenda for sustainable development has
identified education as one of the means to foster
the knowledge, values, and attitudes that will help
create a sustainable future and change society
(United Nations, 2015). Education for Sustainable
Development (further - ESD) has become a global
priority in education reform (UNESCO, 2017). This
target implies new roles of education in systems
thinking, ethical and participatory decision-making
(Rieckmann, 2018). As a result, sustainability has
found its way into curricula of higher education
institutions and into schools’ activities and outreach
projects (Lozano et al., 2017; UNESCO, 2020).
Despite the increasing institutionalization of ESD,
there is a problem that sustainable development
competencies do not have a coherent and opera-
tionalized measurement scheme. Although many uni-
versities have sustainability policies and adherence
to Sustainable Development Goals (further - SDGs),
the measurement of the competency development
effectiveness is still inconsistent and disorganized

(Findler et al., 2019). Current monitoring systems
tend to focus on institutional policies or environmen-
tal performance gauges instead of learner-oriented
competency attainment (Sterling, 2014). Such a lack
of fit poses a burden on comparisons of institutional
developments and whether ESD is truly beneficial in
increasing transformative competencies. This way,
the formulation of coherent and qualitative compe-
tency-based metrics is a pressing scholarly and policy
necessity.

While the concept has been widely adopted in
academic and policy discourses, existing studies
have mainly focused on curriculum integration
and changesin teaching practice, but not on the
assessment of student learning outcomes (Tilbury,
2011; Lozano et al., 2017). On top of that, there
is a lack of consistency in operationalizing the
concept of sustainability competencies across various
framework. To take an example, whereas UNESCO
(2017) highly prioritizes cognitive, socio-emotional,
and behavioral, other researchers divide them into
systems thinking, anticipatory, normative, and
strategic levels (Wiek et al., 2011). Such conceptual
plasticity becomes a barrier to developing standard
indicators that can be used to assess the effectiveness
of institutions. As a result, a methodological break
exists in converting secondary data into a coherent
and measurable competency-based evaluation model.
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The primary aim of this study is to develop
qualitative competency-based metrics for measuring
the effectiveness of Education for Sustainable
Development in educational institutions. The
objectives are threefold:

o to identify core sustainable development
competencies through systematic analysis of
established frameworks;

o to translate these competencies into measur-
able qualitative indicators;

e to propose an institutional assessment mod-
el capable of evaluating ESD effectiveness in
alignment with SDG 4.7.

This study addresses the following research ques-
tions:

1.  What competencies define effective Education for
Sustainable Development according to existing
theoretical and policy frameworks?

2. How can these competencies be operationalized
into measurable qualitative indicators suitable
for institutional assessment?

3. How can the overall effectiveness of ESD
implementation within educational institutions
be evaluated through a competency-based
qualitative framework?

The article adheres to IMRaD format. The next
paragraph will consider the literature pertinent to
sustainable development competencies and measure-
ment methods. The part of the Materials and Methods
section describes the qualitative secondary research
design and metric development process. The Re-
sults section encompasses the suggested competen-
cy framework and institutional effectiveness model.
The Discussion explains findings in the context of the
current scholarly knowledge and policy framework,
whereas the Conclusion recapitulates contributions,
limitations, and implications of the research studies
on future research and educational practice.

LiTERATURE REVIEW

Conceptual Foundations of Education for
Sustainable Development

According to UNESCO, Education for Sustainable
Development (ESD) refers to a methodology that equips

the learner to make well-informed choices and take
responsible risks at an environmental, economically
feasible, and socially just level (UNESCO, 2017). It
goes beyond the process of knowledge transmission
to transformative learning that focuses on critical
reflection, valuereorientation, and changing behaviors
(Mezirow, 2000; Sterling, 2014). The transformative
learning theory has been used to support ESD because
it encourages changes in the way learners perceive
the world, and also agency in the quest to solve
issues that affect sustainability. Systems thinking also
enhances this practice by providing learners with
the internal connections among ecological, social,
and economic systems (Wiek et al., 2011). Moreover,
competency-based learning also supports the goals of
ESD by emphasizing measurable learning outcomes
and applied skills instead of disciplinary knowledge
only (Rieckmann, 2018). Combined, these pillars
introduce the understanding of ESD as a holistic and
practical educational concept.

Sustainable Development Competencies

In the scholarly literature, some core sustainability
competencies are stated. Wiek et al. (2011)
suggest five major competencies, such as systems-
thinking, anticipatory, normative, strategic, and,
lastly, interpersonal competence. UNESCO (2017)
groups competencies into literacy, socio-emotional,
and behavioral based on SDG learning outcomes.
Empirically, Zannat, Jalil, Igbal, and Alam (2021)
confirmed this relationship, as their study “revealed
that responsibility toward the environment is
directly proportional to knowledge and concern.”
This supports the theoretical premise that cognitive
competencies  precede  socio-emotional and
behavioral outcomes in ESD. On the same note, the
OECD (2018a) Global Competence Framework focuses
on critical thinking, cross-cultural perception,
and responsible behavior at a global scale. Though
terminologies can differ, these frameworks all agree
on integrative thinking, reasoning of ethics, and
problem-solving collaboratively as a fundamental
competency. Comparative synthesis brings forth
conceptual convergence at both global policy and
scholarly levels, but operational definitions continue
to be eclectic.
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Table 1: Core Sustainable Development
Competency Frameworks (Comparative Analysis)

Framework Key Competency Domains Source
Wiek et al. | Systems-thinking; Anticipatory; | Wiek
(2011) Normative; Strategic; Interper- | et al.
sonal (2011)
UNESCO Cognitive; Socio-emotional; UNESCO
(2017) Behavioral competencies (2017)
OECD Critical thinking; Global aware- | OECD
(2018a) ness; Responsible action (2018a)

Source: made by author

Measurement Approaches in ESD Research
Self-assessment surveys of perceived competency
gains are also commonly used in the assessment of
ESD outcomes (Redman et al., 2020). Project-based
learning outcomes are also evaluated by rubric-based
assessments (Lozano et al., 2017). The sustainability
reporting and SDG-aligned indicators serve as
macro-level evaluation metrics at the institutional
level (Findler et al., 2018). Nevertheless, these
methods have a number of shortcomings, such as
being subjective, not standardized, and not easily
comparable across facilities (Sterling, 2014). For
instance, a study evaluating environmental education
among textile students found that “The result
indicated that the level of understanding of outgoing
students on environmental sustainability is not up to
the mark, there is potential for further enhancing
environmental learning” (Zannat, Jalil, Igbal, &Alam,
2021). This finding underscores the gap between ESD
implementation and actual competency outcomes.In
addition, SDG indicators tend to be policy alighment
indicators, not competency development indicators
(United Nations, 2015).

Institutional Effectiveness and Quality
Assurance

Accreditation standards and sustainability ranking
systems like Ul GreenMetric and THE Impact Rankings
are becoming more and more associated with
institutional effectiveness in ESD (Gharzeddine and
Davies, 2025). Such frameworks assess government,
the effectiveness of research, and the health of the
environment. Additional institutional accountability
can be supported through internal monitoring systems

such as sustainability committees and reporting
systems (Lozano et al., 2017). However, these systems
are very infrequently provided with competency-
based assessment models.

Theoretical Framework
-

ESD Curriculam & Pedagogy

Integration of transformative learning methodologies, systems
thinking approaches, and interfisoplinary sustainability
content within institutional curricula

Developmeny of Sustainability Competencies
Cultivation of cognitive, socio emotional, and behavioural
competencies including system thinking, anicipatory reason-
ing, normative judgement, and strategic action

~

Institutional sustainabilty Performance

Demonstrated organizational outcomes in environmental stew-
ardship, social responsibilty and govermance aligned with SDG
\targets and institutional mission /

~

Quality assorance & Continuous Improvement

Systematic evakuation through accredintation framework,
sustainability rankings, internal monitoring system that inform
kiterative enhancement of ESD practices j

Source: made by author
Fig. 1: Conceptual Model Linking ESD
Implementation to Competency Outcomes and
Institutional Effectiveness

This research combines the constructivist learning
theory, which places an active knowledge building
(Mezirow, 2000), with acompetency-based assessment
framework that puts emphasis on observable
learning outcomes (Rieckmann, 2018). The theory of
institutional evaluation plays a complementary role
to this technique by connecting learning activity to
quantifiableorganizational performance (Findleretal.,
2019).

MATERIALS AND METHODS

Research Design

The proposed research follows a qualitative
research design, based on analysis of secondary
data and documents. Qualitative research methods
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are especially the best that synthesize conceptual
frameworks and policy texts in those sectors where
empirical measurement instruments are still in their
infancy (Creswell & Poth, 2018). The analysis of
secondary data provides the opportunity to study the
already existing global reports, policy frameworks,
and other peer-reviewed studies without the creation
of original data, thus guaranteeing methodological
rigor due to triangulation among already existing
sources (Johnston, 2017). To frame the international
policy readings and institutional reports on Education
for Sustainable Development (ESD), document
analysis was used, enabling the recognition of
common competency constructs and assessment
parameters (Bowen, 2009). Such a research approach
is consistent with the traditions of sustainability
research, which focus on the synthesis of concepts
and the development of frames (Wiek et al.,
2011).

Data Sources

This research draws upon official international and
academic publications of 2015 and 2025. Other
principal policy documents include UNESCQO’s Global
Education Monitoring Reports and the Education for
Sustainable Development Roadmap (UNESCO, 2020)
relating to global progress towards SDG Target 4.7.
OECD reports on education, including the Global
Competence Framework, provide comparative data in
the assessment of competencies across the countries
(OECD, 2018a). The United Nations Sustainable
Development Goals database data on SDG 4.7 monitors
were screened to establish official indicators that
could be associated with the implementation of ESD
(United Nations, 2015).

Data Analysis Procedure

Data analysis was performed in a series of steps. The
thematic coding was carried out in the first place
in order to define common competency categories
across documents. The codes were developed
inductively and deductively matched with the
respective competency models. Second, comparative
content analysis was used to identify similarities and
differences between UNESCO, OECD, and academic
models. Third, the synthesis of frameworks was

carried out to combine overlapping constructs in a
single competency structure.

Competency clustering was then conducted in
order to place similar constructs under more general
areas like cognitive, socio-emotional, and strategic
competencies. Lastly, triangulation was employed to
maintain uniformity in policy documents, empirical
studies, and institutional reports, which increased
credibility and reliability of the obtained framework
(Creswell & Poth, 2018).

Development of Metrics

The qualitative competency-based metrics were
developed systematically. It was determined that
measurable constructs were identified at the onset
as conceptual competencies were translated into
observable learning outcomes (Wiek et al., 2011).
Some indicators were then worked out through
matching every construct with provable institutional
practices, including the integration of curriculum,
interdisciplinary projects, and community
engagement initiatives (Lozano et al., 2017).

A qualitative scoring matrix was made based on a
four-level scale (Emerging, Developing, Established,
Transformative) to assess the effectiveness of insti-
tutions. Assessment is comparatively assessable and
still context sensitive by virtue of this scaling logic. In
order to be policy coherent, indicators were aligned
with the SDG Target 4.7 (United Nations, 2015).

REsuLTs

Identified Core ESD Competencies

This study identified a set of core sustainable devel-
opment competencies by synthesizing UNESCO’s ESD
frameworks and scholarly literature. Competencies
are the main knowledge, skills, values, and attitudes
that learners require to play their part in sustainable
development (UNESCO, 2017). To begin with, the cur-
rent level of competence is systems-thinking, which
allows addressing complex interlinkages between
environmental, social, and economic systems, which
are central orientations in both UNESCO and academ-
ic frameworks (Wiek et al., 2011; UNESCO, 2017). An-
ticipatory competence is a visionary perspective and
is the point of view of knowing what is yet to happen
in the future and the effects of current-day decisions
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to be ready to work with uncertainty and long-term
sustainability (Wiek et al., 2011). Normative compe-
tence involves knowledge and bargaining of values,
virtues, and objectives that are required to achieve
sustainability ethically (Wiek et al., 2011). Strategic
competence can be described as the ability to plan,
solve problems, and develop sustainable actions and
solutions (Wiek et al., 2011).

Interpersonal competence entails teamwork
competence, communication, and interpersonal
conflict management needed in undertaking joint
sustainability initiatives (Wiek et al., 2011). In
addition to the five competencies presented in
the academic literature, other competencies that
appeared throughout the UNESCO ESD learning
objectives comprise critical thinking, which assists
in analyzing and making reflective judgments, and
ethical reasoning, which forms the basis of making
responsible decisions in complicated moral situations
(UNESCO, 2017; UNESCO, 2020). These abilities
are aligned with the international educational
competency models and reflect cognitive, socio-
emotional, and behavioral aspects of ESD.

Proposed Institutional ESD Effectiveness
Index

Based on the competency framework given
above, the research suggests a measure called the
Institutional ESD Effectiveness Index that will be used
to determine qualitatively the effectiveness with
which educational institutions put ESD into practice.
The index contains five dimensions intended to
reflect not only educational processes but also wider
institutional involvement in sustainability.

Curriculum integration score assesses how ESD and
sustainability competency are integrated into the core
curricula in the discipline. This incorporates having
interdisciplinary courses, thematic courses that are
associated with sustainable development, and ESD-
relevant learning outcomes in degree programmes.
Faculty development score displays the institutional
dedication to developing educator capacity in ESD by
professional development, workshops, and incentive
structures for scholarship in sustainability pedagogy.

Student  competency development score
determines  student  observable engagement
and achievement of sustainable development

competencies through course assessments, portfolio
reviews, and participatory learning activities.
The score on institutional sustainability practices
includes operational undertakings, including campus
sustainability strategies, green infrastructures, waste
minimization programmes, and the incorporation of
sustainability measures in the governance systems.
Lastly, the community engagement score consists of
partnerships and projects between the institution
and local stakeholders, NGOs, and community
sustainability activities in accordance with the
alignment between institutional missions and societal
needs (Findler et al., 2019; UNESCO, 2020).

Comparative Secondary Data Insights
According to the secondary sources, with
monitoring of the UNESCO and the education system
frameworks, there is a wide range of differences in
the use of ESD by different regions and institutions.
The SDG 4.7 monitoring of UNESCO emphasizes that,
although policies and curriculum refer more and more

Table 2: Operational Definitions and Indicators of Sustainable Development Competencies

Competency Operational Definition

Example Indicators

Systems Thinking Understanding interdependencies

among systems

Integration of interdisciplinary content, capacity to map
system relationships

Anticipatory Ability to envision future scenarios

Use of foresight tools, scenario planning activities

Normative Understanding values, ethics, goals Engagement in ethical debates, negotiation tasks
Strategic Designing and implementing solutions | Project design and execution, strategy formulation
Interpersonal Collaborative communication skills Group work performance, stakeholder engagement

Critical Thinking Analyzing complex issues logically

Critical reflection essays, evidence evaluation

Ethical Reasoning | Making value-based judgments

Ethical case analyses, decision justification

Source: adapted from UNESCO (2017), Wiek et al. (2011)
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Table 3: Proposed ESD Effectiveness Measurement Matrix

Dimension

Qualitative Criteria

Scoring Scale (1-4)

Curriculum Integration

Presence of ESD in core curricula

: Emerging - 4: Transformative

Faculty Development

ESD training and support programmes

: Emerging - 4: Transformative

Student Competency Development

Evidence of competency assessment

: Emerging - 4: Transformative

Sustainability Practices

Institutional sustainability policies

: Emerging - 4: Transformative

Community Engagement

Partnerships and outreach

[N EIE N ENIE G IS N

: Emerging - 4: Transformative

Source: designed for this study based on literature and policy frameworks

to ESD, the issue of actual mainstreaming into the
teacher training and student testing remains uneven
around the world (United Nations, 2025; UNESCO,
2024). According to comparative reports like national
implementation reviews, it is seen that some of the
nations, and especially those within the region of
Europe and in some parts of Asia, have been ahead
of others in terms of practices of ESD inclusion and
assessment, with some countries remaining at the
back in the systematic approach of competencies
(UNESCO, 2024).

The Future of Education and Skills frameworks of
OECD note that a holistic approach to competency as-
sessment methodologies is essential, but many edu-

D Emerging D Developing
I Europe
12% 28%

merging: 12% + Developing: 28% + Established: 429 8

I East Asia & Pacific
15% 35%
loping: 35 hed: 38
I North America
18% 32%

Developing: 32% + Established: 35% » Trar

I Latin America & Caribbean

I Sub-Saharan Africa

cation systems have not compared and benchmarked
it with others due to the varying definitions and met-
rics used to measure competency (OECD, 2018b). The
trend implies a lack of consistency in high-level pol-
icy promises and operational practice conducted at
institutional levels, which justifies the necessity of
standardized qualitative evaluation measures such as
the one suggested.Validation of Metric Framework
The proposed ESD Effectiveness Index was
checked in terms of cross-source consistency
and theoretical correspondence with the policy
framework, as well as with the scholarly studies. The
competency constructs of the index are in line with
the UNESCO learning objectives of ESD and the major

(] establishea  [] Transtormative
2% 18%
38% 12%
5% 15%
8% 2% 8%
5% 15%

Fig. 2: Comparative Distribution of ESD Implementation Levels Across Institutions
Source: UNESCO SDG4.7 monitoring, OECD education frameworks
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competencies of Wiek et al., which conceptually
reference world sustainability objectives (UNESCO,
2017; Wiek et al., 2011). Also, the qualitative
scoring scales represent the standard practice as in
institutional self-assessment models, which grow in
popularity as a part of sustainability rating systems
and quality assurance systems.

The framework can be universally applicable to
education levels due to its basis on SDG 4.7, which
ensures ESD in learners of all ages. One of the
strengths of the index is the fact that it considers the
experiential and institutional practices as opposed
to age-specific numerical scores in the index,
which makes it flexible in both primary schools and
universities. Such is very important in areas where
quantitative data about competencies are limited,
such as those reported in the literature of UNESCO
(United Nations, 2025).

Discussion

Interpretation of Findings

The results of this paper point to the pivot role of
embedding sustainable development competencies
into quantifiable institutional references. Global
schemes like the ESD learning objectives of UNESCO
or Wiek et al.’s competency model are clear in
concept (UNESCO, 2017; Wiek et al., 2011), but have
been ad hoc in translation into assessment machinery.
This study will fill a critical gap between institutional
implementation and normative policy aspirations by
comingupwithanintegrated competency-basedindex.
Operationalization facilitates how competencies like
systems thinking, anticipatory competence, and
ethical reasoning can be transformed not only out of
abstract educational ideals but also into evaluable
educational outcomes in the design of the curriculum
and institutional governance.

The former methods of evaluating ESD
effectiveness have been particularly focused on
institutional policies, environmental management
performance, or sustainability reporting systems
as opposed to straightforward competency building
(Findler et al., 2019; Sterling, 2014). Although they
are useful indicators, such macro-level ones cannot
reflect the learner-centered aspect of ESD as required
by SDG 4.7 (United Nations, 2015). Moreover, self-

assessment surveys that are typical in sustainability
education inquiry reason depend more on perceived
data as opposed to observable performance pointers
(Redman et al., 2020). The current results indicate
that the lack of organized qualitative measures
that support the relationship between pedagogy
and competency outcomes imparts the possibility
of institutions being superficial in the adoption of
sustainability discourse, despite the absence of any
real change. Thus, operationalization of competencies
is the connection between transformative learning
theory and institutional responsibility.

Theoretical Implications

Hypothetically, this work pushes competency-
based assessment farther in the sustainability
education research field by recombining conflicting
concepts in the framework of a coherent assessment
model. Nevertheless, the literature has focused on
transformative learning as a route to sustainability
transitions (Mezirow, 2000; Sterling, 2014), but has
not paid much attention to how the transformative
results can be quantified. The research helps advance
the methodological novelty of the ESD evaluation
through the harmonization of the principles of
constructivist learning with the competency clustering
and qualitative scaling.

Further, the suggested index enhances theoretical
convergence of the educational evaluation theory
and the sustainability science. The concept of
sustainability competencies is generally popular in the
academic literature (Wiek et al., 2011; Rieckmann,
2018), yet there is a lack of empirical validation on the
institutional level. The framework made here offers
an organised route by which theoretical measures
like anticipatory and strategic competencies can
be connected to the practices and processes of an
institution, as well as quality assurance. By this, it
can help the ESD scholarship through a replicable
model of transitioning through an educational theory,
the mandate of global policy, and the institutional
mechanisms of governance.

Practical Implications for Educational
Institutions

Practically, the findings have a number of
implications for the institutions of education that
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wish to implement and monitor ESD successfully.
Firstly, policy proposals are concerned with
incorporating sustainability competencies into both
national and institutional education policies. The
governments and accreditation agencies are to stop
using curriculum inclusion statements and demand
that competency-based assessment incorporate
SDG 4.7 (UNESCO, 2020). Incorporating competency
indicators into accreditation standards might enhance
institutional performance and create synergies among
educational systems.

Second, the proposed index simplifies
benchmarking by the institution. Through a structured
qualitative scoring system, the institutions will be able
to measure their current level of ESD integration on
the scale of emerging, developing, established, and
transformative and determine the areas of work on
improving ones. Benchmarking facilitates comparison
and knowledge sharing among institutions, a process
that is becoming well-known in the governance of
sustainability (Findler et al., 2019).

Third, it becomes possible to mention curriculum
reform as a major area of intervention. Sustainability
competencies have been demonstrated to be
improved through interdisciplinary course design,
project-based learning, and community-engaged
pedagogy (Lozano et al., 2017). The learning outcomes
must be explicitly determined in institutions in line
with systems thinking, strategic action, and ethical
reasoning skills. Development programs among
the faculty are vital, too; a teacher needs to be
professionally trained to incorporate sustainability in
various disciplinary schemes (Rieckmann, 2018).

Lastly, there should be integration of quality
assurance. Internal evaluation systems, annual
reporting, and strategic planning should be provided
with sustainability competencies. The connection
between ESD metrics and institutional performance
indicators will maintain continuity and long-term
commitment at an individual project. This form
of integration is in line with the global trends of
promoting sustainability educationin whole institution
approaches (UNESCO, 2020). Taken together, these
actual actions improve the quality of education and
the contribution of institutions towards sustainable
development.

Limitations of the Study

The study has strengths but restrictions. First, the
use of secondary data limits empirical testing of the
proposal measures in actual institutional settings.
Even though this triangulation with both international
reports and scholarly literature increases credibility,
primary data gathering may reinforce the applicability
of contexts (Johnston, 2017). Second, a lack of
direct learner assessment information constrains an
assessment of the real competency achievement.
Third, competency indicators may have varying
interpretations and applicability because of cross-
cultural variability in educational systems. The
variation in governance structures, cultural norms,
and institutional autonomy may influence the result
of the implementation.

Future Research Directions

The proposed index must be empirically validated
using an empirical study and a mixed-method design
in the future. Longitudinal studies would also be
quite useful in the context of evaluating the evolution
of competency development through the vyears
and its impact on institutional change. More so, a
complementary quantitative index would allow cross-
national liberalisation and statistical comparison.
The integration of qualitative depth and quantitative
acuity can result in an even stronger process of
effective ESD observation across the globe and inside
of the more robust assessment frameworks that will
be oriented towards the 2030 Agenda.

CONCLUSIONS

This research focused on designing qualitative
competency-based indicators for assessing the impact
of Education for Sustainable Development (ESD) in
learning institutions. Due to the increased global
focus on Target 4.7 of the Sustainable Development
Goal (SDG), which recommends the need to make
sure that everyone learns the knowledge and skills
that help advance sustainable development, the
research aimed to fill the gap between conceptual
sustainability competencies and their practical
institutional evaluation.

The research design, as regards methodology, was
aqualitative research design, which utilized secondary
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data and document analysis of international policy
reports, the literature, and institutional sustainability
frameworks. Developing a comparative content
analysis and synthesizing the framework resulted
in discovering core sustainability competencies and
operationalizing them into measurable institutional
indicators through thematic coding. The result
of this process was a structured Institutional ESD
Effectiveness Index based on competency-based
assessment and in line with SDG 4.7 monitoring
principles.

The most important results are that although
global frameworks are consistent on the centrality of
systems thinking, anticipatory, normative, strategic,
interpersonal, and critical thinking, and ethical
reasonability competencies toESD, current assessment
systems remain a fragmented and inadequately
standardized system. The understanding that
proposes a qualitative scoring matrix and multiple-
dimensional index fills this gap, associating actions
like curriculum integration, faculty development,
competency development of students, institutional
sustainability practices, and involvement in the
communities with tangible results.

The major impact of this research is that it
translates intangible sustainability competencies into
a consistent model of institutional evaluation that will
capture accountability and comparability. The study
will enable further systematic assessment of ESD
implementation on a national and institutional level
by aligning the institutional evaluation processes with
the SDG 4.7 objectives.

Ethical approval

This study does not require ethical board approval,
as it is entirely desk-based and involves no human
participants, animals, or primary data collection.
All sources used are publicly available secondary
materials, including UNESCO reports, OECD
frameworks, SDG 4.7 indicators, and peer-reviewed
literature published since 2015.

REFERENCES

1. Aybuke Kaval. (2026). Integrating Mathematical
Literacy and Language Development: A Curriculum
Innovation Framework for Secondary Education.

10.

Journal of Mathematics, Language and Curricu-
lum Innovation, 1-8.

Bowen, G. A. (2009). Document analysis as a qual-
itative research method. Qualitative Research
Journal, 9(2), 27-40. https://doi.org/10.3316/
qrj0902027

Creswell, J. W., & Poth, C. N. (2018). Qualita-
tive inquiry and research design. Sage.https://
us.sagepub.com/en-us/nam/qualitative-inquiry-
and-research-design/book266033

Findler, F., Schonherr, N., Lozano, R., &Stacherl,
B. (2018). Assessing the Impacts of Higher Edu-
cation Institutions on Sustainable Development
- An Analysis of Tools and Indicators. Sustainabil-
ity, 11(1), 59. https://doi.org/10.3390/su110
10059

Findler, F., Schonherr, N., Lozano, R., Reider,
D., &Martinuzzi, A. (2019). The impacts of high-
er education institutions on sustainable devel-
opment. International Journal of Sustainability
in Higher Education, 20(1), 23-38. https://doi.
org/10.1108/ijshe-07-2017-0114

Gharzeddine, D., & Davies, D. (2025). The rise of
Sustainable Development Goals in higher educa-
tion institutions. Perspectives Policy and Practice
in Higher Education, 1-8. https://doi.org/10.108
0/13603108.2025.2528053

IPCC. (2023). AR6 Synthesis Report: Climate
Change 2023. Intergovernmental Panel on Cli-
mate Change. https://www.ipcc.ch/report/
sixth-assessment-report-cycle/

Johnston, M. (2017). Secondary Data Analysis: A
Method of Which the Time has Come. Qualita-
tive and Quantitative Methods in Libraries, 3(3),
619-626. https://www.researchgate.net/publi-
cation/294718657_Secondary_Data_Analysis_A_
Method_of_Which_the_Time_has_Come

Lozano, R., Merrill, M., Sammalisto, K.,
Ceulemans, K., & Lozano, F. (2017). Connect-
ing Competences and Pedagogical Approaches
for Sustainable Development in Higher Educa-
tion: A Literature Review and Framework pro-
posal. Sustainability, 9(10), 1889. https://doi.
org/10.3390/su9101889

Mezirow, J. (2000). Learning as transformation:
Critical perspectives on a theory in progress.

10 International Online Journal of Education and Teaching, ISSN - 2148-225X - Jul - Sep 2026



Stanislav Burchak, et al. : Assessing Sustainable Development Competencies: The Development of Metrics for Measuring
the Effectiveness of Education for Sustainable Development (ESD) in Educational Institutions

11.

12.

13.

14.

15.

Jossey-Bass.https://www.scirp.org/reference/re
ferencespapers?referenceid=903497

OECD. (2018a). Preparing our youth for an in-
clusive and sustainable world: The OECD PISA
global competence framework. OECD Publish-
ing. https://www.oecd.org/content/dam/oecd/
en/topics/policy-sub-issues/global-competence/
Handbook-PISA-2018-Global-Competence.pdf
OECD. (2018b). The Future of Education and Skills:
OECD Learning Framework 2030. OECD Publish-
ing. https://www.oecd.org/content/dam/oecd/
en/publications/reports/2018/06/the-future-
of-education-and-skills_5424dd26/54ac7020-en.
pdf

Redman, A., Wiek, A., & Barth, M. (2020). Current
practice of assessing students’ sustainability com-
petencies: a review of tools. Sustainability Sci-
ence, 16(1), 117-135. https://doi.org/10.1007/
s11625-020-00855-1

Rieckmann, M. (2018). Learning to transform the
world: Key competencies in Education for Sus-
tainable Development. In A. Leicht et al. (Eds.),
Issues and trends in Education for Sustainable
Development. UNESCO.https://unesdoc.unesco.
org/ark:/48223/pf0000261802

Sterling, S. (2014). Separate Tracks or Real Syn-
ergy? Achieving a Closer Relationship between
Education and SD, Post-2015. Journal of Educa-
tion for Sustainable Development, 8(2), 89-112.
https://doi.org/10.1177/0973408214548360

16.

17.

18.

19.

20.

21.

22.

Tilbury, D. (2011). Education for Sustainable De-
velopment: An expert review of processes and
learning. UNESCO. https://unesdoc.unesco.org/
ark:/48223/pf0000191442

UNESCO. (2017). Education for Sustainable Devel-
opment Goals: Learning objectives. UNESCO Pub-
lishing. https://www.unesco.org/en/articles/
education-sustainable-development-goals-learn-
ing-objectives

UNESCO. (2020). Education for Sustainable Devel-
opment: A roadmap. UNESCO Publishing. https://
unesdoc.unesco.org/ark:/48223/pf0000374802.
locale=fr

UNESCO. (2024). Monitoring SDG4: Education for
sustainable development. UNESCO Publishing.
https://www.unesco.org/gem-report/en/educa-
tion-sustainable-development

United Nations. (2015). Transforming our world:
The 2030 Agenda for Sustainable Development.
United Nations. https://sdgs.un.org/2030agenda
United Nations. (2025). SDG indicator metadata:
Indicator 4.7.1. UN Statistics Division. https://
unstats.un.org/sdgs/metadata/files/Metada-
ta-04-07-01.pdf

Wiek, A., Withycombe, L., & Redman, C. L.
(2011). Key competencies in sustainability: a
reference framework for academic program
development. Sustainability Science, 6(2),
203-218.  https://doi.org/10.1007/s11625-011-
0132-6

International Online Journal of Education and Teaching, ISSN - 2148-225X - Jul - Sep 2026 11



