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Abstract

Education for sustainability requires the integration of eco-social competences that encompass
cognitive, affective, and behavioural dimensions to face today’s global challenges. This paper
presents the development and initial validation of a multidimensional and adaptive assessment tool
designed to assess these competences in early childhood education. Based on robust international
frameworks (UNESCO, the 2030 Agenda [1], Green Comp [6], OECD 2018 [16]) and pedagogical
models such as “CARE-KNOW-DO,” [5], the instrument includes nine items that measure children’s
environmental awareness, social responsibility, and ethical sense across three levels: knowledge,
emotional engagement, and behaviour. The study involved a sample of 150 children aged 5-6, and
showed that, while their knowledge was considerable, emotional engagement played a key
mediating role in transforming awareness into action. These findings confirm the theoretical
assumption that emotional resonance is essential to bridge the gap between knowledge and
behaviour. The tool proposed provides educators with a reliable age-appropriate method to assess
eco-social competences, and promotes transformative learning practices from an early age onwards.
This study addresses the urgent need for using empirical tools in the field, and supports the
implementation of the Sustainable Development Goals through critical, participatory, and values-
based education.

Keywords: eco-social competences; sustainability education; early childhood; assessment tool; SDGs;
transformative learning; environmental responsibility

1. Introduction

The integration of eco-social competences into educational curricula has become a priority to
face the environmental, social, and economic challenges of the 21st century, as stated in the
Sustainable Development Goals (SDGs) of the 2030 Agenda (UN, 2015) [1]

Although each country establishes its own guidelines and levels of detail, there is international
consensus on prioritising the well-being and all-round development of children in early childhood
education (ECE) through the learning of key competences such as personal, social, civic, and learning
to learn competences (Bennett, 2005 [2]; DOGC, 2023) [3].

This study aims to develop and validate a scale to measure eco-social competences in children
aged 5-6 years. The design process and initial validation of a multidimensional measurement
instrument based on a solid theoretical framework are presented. It integrates international
references such as the 2030 Agenda (UN, 2015) [1] PISA 2018 (Ministry of Education and Vocational
Training, 2018) [4], the CARE-KNOW-DO pedagogical model (Okada & Gray, 2023) [5], GreenComp,
the European sustainability competence framework (Bianchi et al., 2022) [6], as well as national and
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curriculum references for ECE. All of them enable structuring assessment based on the cognitive,
affective, and behavioural dimensions of the selected eco-social competences from an integrated view
of sustainability.

The rubric proposed incorporates transversal or soft skills essential for sustainable development,
closely linked to the key competences defined by UNESCO in the field of Education for Sustainable
Development (ESD) (Leitch, et al., 2018) [7]. Competences such as social responsibility and ethical
sense, critical thinking, entrepreneurship, and diversity/interculturality are addressed in a cross-
curricular manner through indicators that can be observed in daily educational practice. The
instrument does not only measure conceptual knowledge, but also children's ability to apply eco-
social values in real situations adapted to their development stage from an educational perspective.

The rubric enables obtaining objective data for the continuous improvement of educational
programmes. It also contributes to the advancement of research in education for sustainability (EfS),
and to strengthening transformative education (UNESCO, 2020, [8] 2022 [9]).

2. Theoretical framework and literature review

2.1. Teachers’ perceptions and challenges in the integration of eco-social competences

The climate crisis, biodiversity loss, and social and economic inequalities require a
transformative educational response in line with the holistic nature of ESD (UN, 2015 [1]; UNESCO,
2018 [10]). This implies simultaneously addressing the three pillars of sustainability: the
environmental, social, and economic dimension.

The growing awareness of the importance of integral sustainability has led to an international
consensus on the need to incorporate eco-social competences at different education levels (DOGC,
2022 [11]; UN, 2015 [1]). These competences, which integrate knowledge, skills, and attitudes are key
to preparing students for global challenges, and to training critical, responsible citizens committed to
the common good.

According to a UNESCO survey of over 58,000 teachers around the world, 40% report difficulties
in assessing students on issues related to sustainability due to a lack of appropriate instruments
(UNESCO, 2020 [8] ; 2022 [9]). This fact highlights the urgent need for resources to facilitate
meaningful assessment consistent with the values and objectives of transformative education.
Scientific research on EfS tends to focus mainly on the environmental pillar (Giiler et al., 2021)[12],
often ignoring the social-ethical dimension. With the aim of bridging that gap, this study presents a
specific holistic tool to assess eco-social competences in ECE, considered the key stage for shaping
values, attitudes, and long-lasting habits (Foschi, 2020; Piaget, 1981; UNESCO, 2023 [13-15])

2.2. Normative and international framework for EfS and global citizenship

Recent international reports and studies stress the need to strengthen the integration of what is
known as “global competence” (OECD, 2018 [16]) and eco-social competences in education (DOGC,
2023 [3]), especially at the early stages. The UNESCO report (2022) [9] on teachers' perceptions of ESD
and Global Citizenship Education (GCED) shows that numerous teachers feel more confident
teaching cognitive skills than promoting behavioural learning and socio-emotional dimensions,
especially in the field of EfS. This situation shows the need to reinforce teacher training and provide
specific tools to address all dimensions of learning linked to global challenges.

Other regulatory frameworks such as the 2030 Agenda (UN, 2015 [1]) and the latest educational
legislation in Spain and Catalonia (BOE, 2022 [17]; DOGC, 2023 [3]) insist on the importance of
assessing and improving the integration of these competences from a comprehensive, interrelated,
and cross-curricular approach. This implies promoting comprehensive training that includes both
EfS and education linked to global citizenship, considering all the individual’s (cognitive, affective,
and behavioural) dimensions.

ESD and GCED aim to develop competences that empower individuals to reflect on their own
actions, taking into account their current and future social, cultural, economic, and environmental
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impacts from a local and a global perspective (UNESCO, 2017 [18]; Rieckmann, 2018 [19]). The need
for an education that enables critical reflection and responsible action in a complex interconnected
world is hence emphasised.

Along the same lines, the Global Report on Early Childhood Care and Education (UNESCO and
UNICEEF, 2024 [20]) highlights the importance of developing socio-emotional competences from early
childhood onwards, and calls for the creation of specific tools to measure them. Therefore, defining
which eco-social competences can be developed in ECE, and having instruments to assess them is
essential to collect objective data, improve pedagogical practice, and make progress in educational
research in this field (Okada & Gray, 2023) [5].

The literature review, both of academic sources and international organisations, compiles
various proposals for sustainability competences, global citizenship, or global competence (OECD,
2018 [16]). It analyses their convergences in order to develop a simple inclusive instrument. The
following phases were used for the literature review and summary of competences:

2.2.1.1. st phase: compilation of sustainability competences

In this phase, all publications on sustainability competences and the summary of these
competences were analysed (Albareda et al, 2020 [21]; CRUE, 2012 [22]). Those competences were
gathered from international reports on sustainability competences, International Professional
Standards for Teachers (AITSL, 2022 [23] ; Sleurs, 2008 [24] ; UNECE, 2013 [25]; UNECE, 2016 [26];
UNESCO, 2005, 2014, 2016 [27-29], 2017 [18]), and publications by experts in Sustainability and EfS
(Barth et al, 2017 [30]; Wiek et al, 2011 [31]; Rieckmann, 2012 [32]).

GreenComp, the European sustainability competence framework (Bianchi et al., 2022) [6],
although designed for all education levels, provides a transferable and globalising view, structuring
sustainability competence into four key areas: embodying sustainability values, embracing
complexity in sustainability, envisioning sustainable futures, and acting for sustainability. It places
emphasis on skills such as collaboration, resilience, and responsible decision-making, aspects that
can be worked on from ECE onwards through conflict resolution, participation in assemblies, and
carrying out collective projects.

In almost all competences, each of the dimensions of sustainability and their corresponding
holistic view was considered. This first phase aimed to be as exhaustive as possible, not leaving out
any transversal sustainability competences or SDGs.

2.2.2.2. nd phase: compilation of a global competence framework

The same process was repeated with the global competence, or competence for global citizenship
(Boix Mansilla & Duraising, 2007; Boix Mansilla et al, 2013; Boix Mansilla & Jackson, 2022; Deardorff,
2009; UNESCO, 2015 [33-37]), summarised in the OECD (2018) [16] documents and in the report of
the Ministry of Education and Vocational Training (2018) [4] showing the PISA results for Spain.

2.2.3.3. " phase: convergence between sustainability competences and global competence

Once the two main groups of competences were identified and organised, their convergences
and overlaps were analysed. This analysis was based on the most recent frameworks regarding global
competence. The documents indicate global competence should integrate different areas of action,
among which sustainability occupies a prominent place (OECD, 2018) [16].

2.2.4.4. " phase: summary of competences and adaptation to ECE

The last phase aimed to summarise the competences, trying to avoid repetition and adapting the
definitions of the competences to ECE. Several international frameworks have defined and structured
these competences adopting a multidimensional and cross-curricular approach, stressing their
importance in ECE (UNESCO, 2018 [10]; Bianchi et al., 2022 [6]; Okada & Gray, 2023 [5]).
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In essence, “eco-social competence” can be defined as the ability to act using knowledge, ethics,
and responsibility, both ecologically and socially, recognising the intrinsic connection between
environmental and social responsibility, as well as the impact of one's own actions on the planet and
on communities.

2.3. The role of eco-social competences in shaping habits in ECE

ECE is a fundamental stage in the shaping of habits, values, and attitudes that will last a lifetime
(UNESCO, 2018 [10]; Department of Education, 2023 [3]). The Catalan ECE curriculum (Decree
21/2023) [3] explicitly links eco-social competences with environmental sustainability, coexistence,
and social responsibility, integrating them in a natural manner into daily routines and activities.

According to the above references, shaping eco-social habits in ECE is specified in the early
introduction of values, such as respect for the environment, empathy, and cooperation. When
incorporated from a very young age, these values are internalised and become part of children's daily
lives. This process takes place through global and meaningful learning. Eco-social competences are
developed through activities, projects, and stories that awaken children’s curiosity about the
environment, and help them understand their role in the world. Nursery school, a safe environment,
facilitates experimentation and the consolidation of habits related to coexistence, mutual respect, and
care for the environment while promoting personal and social responsibility. It encourages children
to take care of their immediate surroundings, and to become aware of the impact of their actions on
others and on the environment. Collaboration with families is also essential to strengthen and
consolidate these habits and values, ensuring coherence between school and home, and facilitating
the transfer of learning to children's daily lives.

Specialised literature stresses the importance of an eco-social education from early childhood
onwards, highlighting the need for a holistic approach that combines emotional, ethical, cognitive,
and practical dimensions. Herrero (2020) [38] argues that eco-social education should start at the
earliest stages of learning, aimed at shaping citizens committed to social and environmental justice.
The author places emphasis on experience and critical reflection, while promoting values such as
care, solidarity, and collective responsibility. This perspective requires the integration of an affective
and ethical dimension into education, key for including indicators of empathy, responsibility, and
active participation in the assessment rubric. Along the same lines, Agundez (2023) [39] analysed
how philosophy for children can contribute to eco-social education, promoting their critical thinking,
questioning mind, conversational capacity, and collective reflection on ethical and environmental
issues. This philosophical practice fosters autonomy, empathy, and the ability to deal with the
complexity of the world, criteria that should also be part of the assessment of eco-social competences.

Gutiérrez Bastida (2024) [40], for his part, considers the eco-social crisis as the driving force
behind a new educational narrative focused on transformative action. The author defends the need
for an eco-social ethic, and proposes criteria for identifying educational practices that promote
student leadership, critical understanding of reality, and active participation in the construction of a
fairer and more sustainable society. These contributions justify the need for instruments that allow
for a holistic and contextualised assessment of the development of these competences in ECE.

Despite conceptual advances and the rapid increase of international frameworks, there is a lack
of practical, validated instruments adapted to ECE to assess the development of eco-social
competences (UNESCO, 2022) [9]. The most recent proposals focus on the integration of soft skills
and the link with the key competences for sustainability identified by UNESCO (2018) [10],
responding to the need for formative, observational, and age-appropriate assessment.

Incorporating eco-social competences in ECE promotes holistic development in children, and
contributes to the construction of a more sustainable, equitable, and cohesive society. This review
justifies the urgent need for specific, practical, and validated instruments that assess these
competences in real ECE contexts.

2.4. CARE-KNOW-DO pedagogical model and assessment framework
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Based on this theoretical review, there is an urgent need for specific, practical, and validated
tools that allow for the assessment of the development of eco-social competences in ECE, using a
multidimensional (cognitive, affective and pragmatic) approach.

One of the most recent and influential pedagogical models in the field of EfS is CARE-KNOW-
DO (Okada & Gray, 2023 [5]; Okada et al.,, 2025 [41]). It provides a sequential and integrating
framework based on three interdependent axes: CARE, KNOW, and DO. This model first proposes
the development of emotional intelligence, empathy, and ethical sensitivity towards others and the
planet. In ECE, those aspects are dealt with in activities of care, respect, and connection with the social
and natural environment. Second, it focuses on acquiring relevant knowledge of sustainability,
biodiversity, interdependence, and the sustainable development goals (SDGs), which are introduced
in a contextualised and understandable manner for children. Finally, it emphasises action, promoting
responsible habits, cooperation, and active participation in projects that connect learning with real
actions, such as school gardens, recycling, or classroom assemblies.

Several studies have shown the effectiveness of this model in the early stages of learning,
highlighting the emotional axis (CARE) acts as a key mediator between knowledge and behaviour:
emotional engagement does not only enhance understanding, it is also decisive in transforming
knowledge into action [5]; Okada, 2024 [42]). This premise is particularly important in ECE, where
emotional experience constitutes the basis for the development of lasting values (UNESCO, 2022). As
Okada & Gray (2023) [5] point out, “the CARE-KNOW-DO model offers a holistic pedagogical
framework for climate change and sustainability education, integrating emotional engagement
(CARE), knowledge acquisition (KNOW), and transformative action (DO).” Okada (2024) [42]
emphasises “this pedagogical model fosters transversal skills such as empathy, critical thinking, and
agency, and is especially suitable for early childhood and primary education contexts.” Furthermore,
recent research confirms emotional engagement is an essential mediating factor between cognitive
understanding and behavioural change (Okada, 2024) [42].

In the context of this study, the original sequence of the model (CARE-KNOW-DO) was changed
to KNOW-CARE-DO to align it with the assessment logic: it is first observed whether children are
aware of aspects related to sustainability or not; then, if they show emotional or evaluative
engagement, and finally, if they act accordingly. This adaptation responds to the idea that knowledge
is transformed into action through emotion, and facilitates rigorous and progressive observation of
competence development in children.

The relevance of the CARE-KNOW-DO model is reinforced by its alignment with other
international frameworks, such as GreenComp (Bianchi et al., 2022) [6], which proposes systemic
thinking, anticipation, values, and action, areas that can also be worked on in ECE. Education is
understood as a continuous and comprehensive process in which learning develops transversally
throughout life. This learning does not only involve the acquisition of knowledge at an intellectual
level, but also encompasses hands-on training, the ability to relate to others, and overall personal
growth. As the Delors report argues, these aspects can be outlined in four fundamental pillars:
learning to know (cognitive dimension), learning to do (instrumental dimension), learning to live
together (social dimension), and learning to be (individual dimension) (Delors, 1996) [43]. These
pillars are meant to guide education systems in preparing individuals for the challenges and
opportunities of the 21st century, emphasising a holistic approach to learning.

Despite the existence of these conceptual frameworks, the literature points to a lack of practical
and validated instruments for assessing eco-social competences (UNESCO, 2022) [9]. The proposal of
this study hence responds to this need, providing a rigorous and suitable tool for measuring the
development of eco-social competences in real classroom contexts, promoting meaningful learning,
community engagement, and shaping critical citizens committed to sustainability.

All the references included in the theoretical framework provide a solid basis for the design of
rubric of eco-social competences for ECE, justifying the need to assess not only knowledge, but also
values, attitudes, and skills related to care, critical reflection, participation, and responsibility.
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3. Materials and Methods

3.1. Study design

The main objective of this study is to design and validate an assessment tool of eco-social
competences for children in ECE, based on the CARE-KNOW-DO pedagogical model (Okada &
Gray, 2023) [5], aligned with international guidelines for EfS (UNESCO, 2017 [18]; Rieckmann, 2018
[19]).

The competences assessed (critical thinking, social responsibility/ethical sense,
diversity/interculturality) were selected because of their importance in eco-social education, and
because they are in line with UNESCO's key competences (see Table 1).

Table 1. Link between the competences selected and the key competences defined by UNESCO (UNESCO, 2017
[18]; Rieckmann, 2018 [19]).

Transversal competence Related UNESCO Justification of
related competences selection
Critical thinking enables children to
Systems thinking analyse complex situations, anticipate
Anticipatory thinking ~ consequences, and make informed
o . Critical thinkin decisions. This competence is key to
Critical thinking 8 . P . y
Integrated understanding and addressing global
problem-solving issues such as climate change and
inequality.
This competence promotes reflection on
. . . one’s own values and ethical principles,
Social responsibility and Normative competence . prmep?
. as well as a commitment to collective
ethical sense Self-awareness . o .
well-being. It is linked to the ability to act
responsibly and in solidarity, promoting
social justice, sustainability, and active
participation.
This competence is based on the ability to
recognise, respect, and value cultural and
. . . social diversity. It promotes coexistence,
Diversity and Collaboration . v P ) )
. . intercultural dialogue and inclusion,
interculturality competence

fostering respectful and cooperative
global citizenship. !

1 Author’s own work.

The link with the competences defined by UNESCO enables identifying fundamental transversal
skills for eco-social education. The CARE-KNOW-DO model allows for a holistic assessment that
integrates the cognitive (knowledge), affective (values), and pragmatic (action) dimensions, which is
particularly suitable for the early childhood stage (Okada et al., 2023) [5].

3.2. Assessment tool design

The tool is structured in accordance with the three dimensions of the CARE-KNOW-DO model.
In this study, the order is changed to KNOW-CARE-DO to fit the logic of progressive assessment:
1. KNOW (cognitive dimension): measures knowledge of natural systems and sustainability
challenges, and involves thinking systemically, making connections and anticipating
consequences (OECD, 2018 [16]; CRUE, 2012 [22]) (e.g., identifying causes of climate change).
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2. CARE (affective dimension): assesses values and attitudes such as empathy, responsibility, and
respect for diversity (e.g., taking care of the plants in the classroom).

3. DO (pragmatic dimension): focuses on the specific skills children can use and the activities they
can carry out to contribute to a fairer and more sustainable environment, such as collaboration,
problem-solving, and adopting responsible habits (Bianchi et al., 2022 [6]; Okada & Gray, 2023
[5]). It includes specific actions such as recycling, collaborating in school gardens, or participating
in assemblies (e.g., reusing materials in class).

The rubric contains nine items distributed across three competences (Table 2) that are assessed
using a three-point Likert scale including the following levels: 1: novice, 2: developing, 3: proficient.
It also includes visual elements (emojis) to facilitate children's understanding. Each item integrates
the three dimensions (cognitive, affective, and behavioural), which enables analysing how
knowledge influences emotion and behaviour.

This structure facilitates progressive reading of competence development, starting with
knowledge (KNOW), moving on to emotional engagement (CARE), and finally arriving at action
(DO).

Table 2. List of the nine items for eco-social competences and their corresponding dimensions.

Item description including the three
Transversal competence Item number dimensions: cognitive @, affective

¥, and behavioural ("] dimension

I know that taking care of the planet
Item 19 helps everyone.

I get sad when the planet is in bad
Critical thinking * Item2 €@ shape and people suffer.

I take care of the spaces where I am

Item 3 ("] and tell my family and friends to do
the same.
I understand that we must respect all
Item 49 people and the planet.
Item5 @ I feel sad when neither people nor

Diversity and interculturality the planet are respected

I say what I think while respecting
Ttem 6 W others and the planet.

I'know that what I do can help the
Item 7@ planet and people.

oo . I want to do something to take care
Responsibility and ethical sense Item 8 €@
of the planet and people.

I : v I do things to take care of the planet
tem and people.

* Author’s own work.
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The instrument was designed to be used in different stages of education and school contexts,
with special emphasis on the 5-6 age group. It facilitates both qualitative and quantitative assessment,
providing relevant data for research and educational improvement.

3.3. Initial validation procedure and data collection

The validation process of the rubric originally took place in Spanish, as it was the language the
participating children and teachers used. The version used for validation was in Spanish, ensuring
the participants' understanding and linguistic and cultural adaptation of the content. This decision is
in agreement with recommendations on the adaptation and validation of instruments, which
emphasise the need to adapt the instrument to the language and culture of the target population
before translating or adapting it to other languages (Cruchinho et al., 2024) [44]. The translation of
the rubric into English was done in accordance with criteria of conceptual and cultural
correspondence. The English version was checked by bilingual experts to ensure fidelity to the
original, and to make sure future international users will understand it (Katthab, 2024) [45].

The procedure to ensure the validity and reliability of the rubric for eco-social competences in
ECE was rigorous and participatory. It was organised into the following phases:

1. Expert validation

A total of ten teachers and specialists in ECE assessed the clarity and relevance of the items
included in the rubric. The teachers” contributions enabled simplifying the language, improving the
wording of the items, incorporating visual elements, and reducing the Likert scale from five to three
options to facilitate the children’s understanding.

2. Respondent validation

Comprehension tests were carried out with ten 5-year-old children, prioritising the use of simple
language and contextualised examples. This phase ensured the items were user-friendly and
meaningful to ECE learners.

3. Pilot test

The final rubric was used with a sample of 150 children aged 5-6 (73 boys (48.7%), 60 girls (40%),
and 17 (11.3%) without gender information) from six schools in Barcelona, Spain. The data were
collected between February and March 2025.

A response scale including three options represented by emojis (@=1, =2, @=3) was used.
This kind of self-assessment system is commonly used with children this age. The possible answers
to each item were: “No”, “I do not know,” and “Yes.” This system allowed for simple coding and
accurate quantitative analysis of the responses. Internal consistency of the items was checked, and
the statements were simplified to avoid ambiguities, thus ensuring the reliability and adaptation of
the rubric to the real context of ECE. Once the data were collected and coded, statistical analysis of
the sample was carried out, as described in the section below.

4. Results

The main results, based on the use of the rubric validated to the sample of 150 children, are
presented below:

Descriptive statistics were calculated for each of the nine items to provide an overview of the
responses. The mean scores for each item ranged from 2.57 to 2.81, suggesting a general trend towards
positive responses, with children showing a relatively high level of eco-social competence. The
standard deviations ranged from 0.37 to 0.69, indicating a moderate level of variability in the
responses, which is typical in early childhood assessments where individual perceptions and
understanding can vary widely. Figure 1 shows the children’s scores in each item.
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Figure 1. Scores in the nine items.

An independent sample t-test was used to examine potential differences between boys and girls
in their responses. The results showed no statistically significant differences between boys and girls
for any of the items. Gender did not significantly affect the level of eco-social competences.

Figure 2 shows the frequency histogram for the nine items. In all of them, "yes” is
overwhelmingly dominant, indicating a favourable viewpoint in all cases. The second item received
the highest number of "yes" responses (127), and the last one the lowest (102). It is worthy of note that
the children have a highly positive self-perception regarding eco-social competences.
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Figure 2. Histogram of responses to the different items.

Figure 3 shows a different perspective of the data. Each of the three competences (critical
thinking, diversity and interculturality, and responsibility and ethical sense) consists of three items,
one for the cognitive dimension, another for the affective dimension, and yet another for the
behavioural dimension.
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Figure 3. Responses to items grouped by competences.

Figure 4 shows the scores obtained in the different items grouped per dimension. The cognitive
dimension, which represents the level of knowledge (KNOW) contains items 1, 4, and 7. The affective
dimension, which symbolises the emotional level (CARE) includes items 2, 5, and 8. The behavioural
dimension, which measures the behaviour (DO) of the participating children, comprises items 3, 6,
and 9.

The level measuring knowledge (KNOW) is the highest, while the level measuring behaviour
(DO) is the lowest. This result is consistent with the theoretical framework used, which postulates
that once a certain level of knowledge is acquired, emotional engagement follows, and this, in turn,
leads to a commitment shown in behaviour.

140,0
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KNOW CARE Do

o

EmNo mDonotknow MYes

Figure 4. Frequency histogram of the three dimensions in the final rubric.

To conclude this study, three “path analyses”, one for each competence, were used to examine
how the progressive conceptual flow, starting with the knowledge acquisition level, impacts the
emotional engagement level, and finally leads to effective ethical behaviour.

The analyses were carried out using SmartPLS, a software
that offers covariance-based structural equation modelling. Figure 5 shows the three path analyses
performed. The standardised coefficients are displayed on the arrows, and the associated t-values in
parentheses. It is observed that all of them are significant at the 0.05 significance level (all t-values are
greater than 1.96), except for the coefficient in “critical thinking” between KNOW and CARE.
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It is worth highlighting that in the first
competence, “critical thinking”, transforming knowledge into behaviour is only possible through
what children feel when they understand how certain actions impact the planet and people. It is
important for children to empathise with people and the planet for their knowledge to be transformed
into action. In other words, the mediating effect of item 2 (I get sad...) in the rubric is essential to
know the impact of the first item (I know...) on the third one (I take care of...). When analysing the
second competence, “diversity and interculturality,” it is observed that the cognitive dimension
directly impacts the behavioural dimension. The mediation effect of item 5 (I feel sad...), islow. Here,
empathy is not that important. The same occurs in the third competence, “responsibility and ethical
sense.”

Critical thinking Diversity and Responsibility and
interculturality ethical sense

Figure 5. Path analyses of the three competences.

5. Discussion

The results obtained from using the rubric for eco-social competences with children in ECE
provide relevant empirical evidence of the development of these competences in early childhood.
They enable reflecting on the validity and usefulness of the instrument designed.

It is worthy of note that the participating children had a positive self-perception of their eco-
social competences, and obtained high average scores in all the items. There is a clear predominance
of affirmative answers (“yes”) in all three dimensions. This pattern may reflect the children properly
internalised the values worked on at school and the tendency to give socially desirable responses,
which is typical of this age group (Okada & Gray, 2023) [5]. However, the variability observed shows
the instrument is sensitive to individual differences, and captures nuances in competence
development, which is fundamental for formative assessment (UNESCO, 2017) [18].

The absence of significant differences between boys and girls is worth mentioning. It suggests
that, at least in this sample and context, the development of eco-social competences is not conditioned
by gender. This finding reinforces the idea that promoting these competences can be transversal and
inclusive, regardless of the personal characteristics of the students. This is in line with the principles
of equity and inclusion set out by UNESCO (2018) [10].

The analysis by dimensions shows a clear hierarchy in the results: the level of knowledge
(KNOW) obtains the highest scores, followed by the emotional level (CARE), while the behaviour
level (DO) gets the lowest scores. This trend confirms what the CARE-KNOW-DO model (Okada &
Gray, 2023 [5]; Okada et al., 2025 [41]) emphasises. It also corroborates what the literature on
education for sustainability stresses: knowledge is a necessary but insufficient condition for the
transformation of values and habits. In this context, emotional engagement acts as a key mediator in
turning knowledge into action (Okada, 2024 [42]; UNESCO, 2022 [9]).

The holistic development of individuals, including emotional and social aspects, is key for
quality education. This has already been pointed out by Delors (1996) [43], who stresses the
importance of the “learning to be” and “learning to live together” pillars for integral education. The
emotional dimension is hence crucial to cognitive development, and its integration into educational
processes is essential to promote sustainable values and behaviour, and an active commitment to
society.

The results of the pilot test show that, although children have considerable knowledge of
sustainable actions, this knowledge does not always turn into specific behaviour if there is no
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emotional component acting as a bridge. It is thus empirically confirmed that empathy towards
people and the planet is key to transforming knowledge into action (DOGC, 2023 [3]; Okada, 2024
[42]). This is particularly relevant in early childhood, when learning is built on emotional and life
experiences (UNESCO, 2023) [15]. The data highlight the importance of the affective dimension, and
the results confirm that affection and emotional engagement are decisive in transforming knowledge
of sustainability into real behaviour and habits, as predicted by the CARE-KNOW-DO model
(Okada, 2024 [42]; UNESCO, 2022 [9]). This finding reinforces the need to incorporate activities and
methodologies that promote emotional experience and reflection into early childhood classrooms.

The results of the path analyses reinforce this idea, especially in the critical thinking competence,
in which it is observed that knowledge only turns into responsible behaviour through emotional
experience (CARE). This finding is in line with Rieckmann's (2018) [19]. argument that critical and
systemic thinking, when combined with empathy and social responsibility, facilitate the
development of active global citizenship committed to sustainability. In contrast, in the competences
of diversity and interculturality, and responsibility and ethical sense, knowledge has a more direct
impact on action, and emotional mediation is less decisive, which may be related to the more
normative and socially consensual nature of these competences (Bianchi et al., 2022) [6].

These results have important pedagogical implications. On the one hand, they highlight the need
to design educational proposals that not only convey knowledge, but also encourage socio-emotional
reflection and empathy, especially with regard to the impact of one's own actions on people and the
planet (UNESCO, 2017 [18]; Okada, 2024 [42]). On the other hand, they underline the usefulness of
multidimensional assessment, like the assessment in the rubric developed, to identify at which point
each child is in the process, and to be able to personalise educational interventions, as recommended
by UNESCO (2022) [9] for transformative education.

The rubric designed has proven to be a reliable, understandable, and age-appropriate tool for
the formative and observational assessment of eco-social competences. Its structure facilitates cross-
curricular assessment, and can be used by both teachers and researchers. It responds to the lack of
practical tools observed in the literature (UNESCO, 2020 [8]; 2022 [9]).

Finally, the methodological robustness of the instrument, validated by experts and children, and
its applicability in real classroom contexts are worthy of note. However, some limitations, such as the
possible influence of social desirability in the responses, concentrating the sample in a specific
geographical area, and the need for future validations in other contexts and education levels must be
acknowledged. Nevertheless, the study provides a rigorous transferable tool for assessing and
promoting eco-social competences in ECE, thus contributing to the objectives of the 2030 Agenda and
to transformative EfS (UNESCO, 2018 [10]; Okada et al., 2025 [41]).

Another limitation of the study is that the rubric was originally validated in Spanish. Although
the translation into English was checked by bilingual experts, in accordance with Cruchinho et al.
(2024) [44], to ensure its conceptual and cultural equivalence, future research should validate the
English version in English-speaking contexts to make sure it can be used and understood in different
linguistic environments. In the future, it would be relevant to expand the sample to other territories
and education levels, and to use the rubric in international contexts. As part of the pedagogical
documentation, the rubric could investigate the impact of family and community involvement in the
development of eco-social competences. A longitudinal follow-up is also recommended to analyse
the development of these competences throughout different education levels.

6. Conclusions

The design and initial validation of a multidimensional instrument for assessing eco-social
competences in ECE contribute substantially to EfS. The study shows that children aged 5-6 already
possess a considerable level of knowledge about sustainable actions and social responsibility.
However, the results show that emotional engagement is key to transforming this knowledge into
specific behaviours, thus confirming the premises of the CARE-KNOW-DO model [5],and the
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importance of integrating cognitive, affective, and behavioural dimensions into educational
assessment.

The rubric developed, based on international frameworks such as the 2030 Agenda [1],
GreenComp and PISA 2018 [6, 16], offers a reliable and age-appropriate method for teachers to assess
eco-social competences in real early childhood classroom contexts. Its structure, including cognitive,
affective, and behavioural dimensions, facilitates formative and observational assessment, and
contributes to the development of transformative learning practices from the earliest stages of
education onwards.

Despite the limitations described earlier, the validated instrument is a rigorous and transferable
tool for assessing eco-social competences in ECE. Future studies should consider larger samples and
validation in other linguistic contexts to increase the generalisability of the results.

The results show the need for the design of educational proposals that not only convey
knowledge, but also encourage emotional reflection and empathy, especially with regard to the
impact of one's own actions on people and the planet. The rubric developed in this study responds
to the urgent need for practical and valid assessment tools in education, as identified in international
reports. It contributes to the implementation of the SDGs through critical, participatory, and values-
based education.

This study provides a valuable tool for assessing and promoting eco-social competences in ECE,
contributing to the goals outlined in the 2030 Agenda, and fostering transformative learning practices
that empower children to become critical, responsible, and committed citizens.
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