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ABSTRACT KEYWORD

Purpose: This study aims to develop the Empathy Index for Symbiotic Living with the Social Ecosystem A2/ 4EfAH 20| S44

(EIS-SE), a theoretically grounded measurement tool that systematically assesses citizens’cognitive awareness, SDES 'g‘__?s':ﬂ‘:‘

emotional sensitivity, and civic behavioral intention related to social-ecosystem symbiosis. Existing empathy or ﬂggai Eﬁgq

ESD-related tools often address limited aspects of empathy and insufficiently reflect the structural realities of social 0|22 gjgtA

inequality, exclusion, and institutional fairness. To overcome these gaps, this study integrates theoretical

foundations from social ecology, justice and equity theory, multidimensional empathy models, and the 11 SDG ~ Symbiotic Living with Social Ecosystem
. . . . . . Empathy Index for SDGs

goals that comprise the social-ecosystem domain. Method: Based on this multi-layered theoretical framework, the Sustainability Education

study constructed the EIS-SE in three scalable formats—Comprehensive (36 items), Standard (24 items), and Brief  gocial Ecological Citizenship

(12 items)—to ensure applicability across educational, civic, community, and policy settings. The index  Theoretical Validity

development process linked the structural components of the social ecosystem—poverty, health, education, gender,

labor, inequality, safety, institutional trust, and community sustainability—with the three dimensions of empathy

(cognition, emotion, behavior). Result: The EIS-SE offers a validated conceptual structure that operationalizes

symbiotic living with the social ecosystem into measurable indicators. The Comprehensive scale captures the full

depth of structural interdependence, while the Standard and Brief versions enhance practical usability for school

programs, community engagement, public-design practices, and policy evaluation. The index contributes a

foundational instrument for diagnosing social empathy, identifying SDG-related awareness, and assessing

readiness for justice-oriented civic action. Ultimately, the EIS-SE provides theoretical and practical support for

fostering socially sustainable, equitable, and coexistence-driven communities.
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Table 1. SDG goals related to the social ecosystem

No. Goal title Core content summary (UN) Rationale symbiotic living with social ecosystem
SDG 1 No Poverty End absolute énd'relative poverty; remove Poveirty reﬂect's stmc@al inequality; repairing social fairness
structural deprivation. requires restoring social system balance.
SDG 2 Zero Hunger Ensure food security and access to Food deprivation is tied to social protection gaps and

nutritious food.

distributive injustice.

SDG 3 Good Health & Well-being | Ensure healthy lives for all ages.

Health equity is foundational for a resilient and fair social

ecosystem.
SDG 4 Quality Education Ensuré inclusive and equitable quality Education e.quality impr?ves social mobility and reduces
education. intergenerational inequality.
SDG 5 Gender Equality Achieve gender equality and empower all | Gender equity is core to social justice and balanced social

women and girls.

functioning.

SDG 8

Decent Work & Economic | Promote sustainable economic growth and | Fair labor conditions shape livelihood security and social

Growth full, productive employment. stability.
SDG 9 Industry, Innovation, and | Build resilient infrastructure and promote Inclusive infrastructure is essential for reducing structural
Infra-structure sustainable industrialization. disparities.
.. Reduce inequality within and amon Directly addresses structural inequity and distributive justice
SDG 10 Reduced Inequalities . quality ¢ . Y ity .
countries. failures.
SDG 11 Sustainable Cities & Make cities inclusive, safe, resilient, and Urban equity ensures fair access to services, safety, and
Communities sustainable. social participation.
SDG 16 Peace, Justice & Strong Promote peaceful and inclusive societies Strong institutions prevent exclusion, corruption, and

Institutions

and accountable institutions.

systemic injustice.

SDG 17 Partnerships for the Goals

sustainable development.

Strengthen global partnerships for

Global cooperation is critical for addressing cross-border
social vulnerabilities.
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Table 2. Theoretical foundations for developing the EIS-SE scale

Theory Key concepts

lication Ref.
App

1. Multidimensional Structure of | Empathy consists of cognitive understanding,

Empathy (Cognitive—Emotional—
Behavioral)

emotional responsiveness, and
behavioral intention.

Foundation for the three sub-dimensions of

the EIS-SE (Cognitive—Emotional-Behavioral). [5.61

2. Justice/Equity Theory

A system aimed at eliminating social
inequality and achieving fairness.

Applied to understanding social inequalities,
protection of vulnerable groups, and [14,15]
justice-oriented civic awareness.

3. Social Ecology Theory

(Bronfenbrenner) systems simultaneously.

Humans interact within layered social

Basis for positioning individuals as
decision-makers responsible for sustaining a [2]
healthy social ecosystem.

4. SDG-Based Social Structure

(Social SDGs) L
institutions.

Covers key social issues such as poverty,
health, education, gender, cities, and

Provides the structural foundation for defining

1,1
social-ecosystem empathy. [L17]

5. Social Vulnerability/
Marginalized Group Empathy
Theory

Emotional and ethical responsiveness to
marginalized or excluded populations.

Grounds the Emotional-Behavioral components

. 18,19
(e.g., protection of vulnerable groups). [ I

6. UDL-Based Multi-Scale

Approach (UD for Learning) diversity.

Need for flexible design to address learner

Supports multi-scale format of extended—

standard-brief EIS-SE.version [16]
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Table 3. Social ecosystem symbio-empathy index scale
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N Item S B

1 I believe social structures can threaten sustainability. ¢} ¢}

2 | Unfair distribution of resources makes a sustainable society difficult. e}

3 | Our society lacks institutional readiness for sustainability. e} e}

4 | Policies should reflect the needs of various generations and groups. e}

5 | Economic imbalance hinders social integration. @) ¢)

6 | The digital divide is an obstacle to sustainability.

7 | Social systems are insufficient in protecting vulnerable people. e} ¢}

8 | Social inequality threatens the future of our communities.

9 |1 think technological progress can deepen social disparity. ¢}

10 | Aging and generational conflict pose challenges to sustainability.

11 |Hate speech undermines trust in society. @)

12 |1 believe equity in systems is essential for sustainable development.

13 |1 feel deeply moved by media related to social problems. @) ¢)

14 |1 feel angry at cases of social injustice. @)

15 | News about social conflict makes me anxious or saddened. e} ¢}

16 |1 empathize with others’ suffering and imagine their situation.

17 | Stories about vulnerable people make me feel heavy-hearted. e} ¢}

18 |I feel emotionally uncomfortable when I see discriminatory systems. e}

19 |T often feel others’ difficulties as if they were my own. e} e}

20 |1 react sensitively to cases that harm public values.

21 |1 feel upset when hearing derogatory remarks toward the socially weak. @)

22 |1 get emotionally swayed by intense reactions to social issues on SNS. @)

23 |1 feel gloomy when witnessing others’ social suffering.

24 |1 feel helpless when I witness unfair treatment.

25 |1 want to participate in civic activities for a fair society. e} ¢}

26 |1 am willing to engage in policy proposals and discussions. e}

27 |1 discuss unfair structures with others in daily life. e}

28 |1 have voluntarily joined public interest campaigns. e} ¢}

29 |1 care about taking action to solve community problems.

30 |I think about ways to contribute to a sustainable society.

31 |I want to lead actions for fair institutional improvement. e} ¢}

32 |1 practice online petitions or sharing about social issues. ¢}

33 | I’ve commented on social justice posts. e}

34 |1 have participated in community or group meetings to discuss social issues

35 |[I’ve collaborated with others to solve a community issue.

36 |I want to engage in social innovation projects or actions. @) ©)
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