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ABSTRACT

This study aimed to develop design principles for an application that
enhances elementary school students’ social and emotional competence.
Social and emotional competence is an essential competence for future-
ready learners, positively influencing both academic achievement and quality
of life. Its development requires continuous and systematic support. With
the advancement of educational technology, new possibilities have emerged
for supporting learners’ social and emotional growth more efficiently and
effectively. Following a development research methodology, this study derived
design principles through literature review, user focus group interviews (FGIs),
and expert validation. As a result, four major categories were identified: (1) self-
awareness and self-management based on emotional data, (2) social interaction
and empathy, (3) personalized emotional support and growth facilitation,
and (4) system design for user optimization. A total of twelve detailed design
principles were identified within these categories. The findings of this study
can provide a foundation for the future development of software and systems
designed to support learners’ social and emotional competence.

Keywords Social and Emotional Competence, Application, Interface, Learning
Analytics, Design Principle
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Table 1. Comparison of Emphasis on SEL Elements in Previous Studies
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Self-Awareness

- Emphasizes the importance
of recognizing emotions, values,
and personal strengths; suggests
explicit teacher—led instruction

- Links self-understanding to
academic success; promotes
positive self-concept

- Supports identity and value
exploration, fostering positive
self-awareness

- Recognizing one’s emotions,
values, and strengths; growth
mindset; sense of purpose

Self-Management

- Highlights goal setting,
problem—solving, and impulse
control training

- Encourages self-regulation
strategies for academic and
social goals

— Teaches stress management,
self-motivation, and action
planning

- Emotion regulation, goal
setting, self—discipline, resilience

Social Awareness

- Emphasizes understanding
and empathy for others from
diverse backgrounds

- Promotes cultural and social
diversity awareness; fosters
community belonging

- Reduces prejudice;
encourages gratitude and
recognition of others strengths

— Perspective—taking, empathy,
understanding social norms,
recognizing resources and
opportunities

Relationship Skills

- Focuses on communication,
cooperation, and conflict
resolution

- Encourages collaboration
and leadership in class, school,
and community

— Promotes positive
relationships and cooperative
problem—solving

— Clear communication,
teamwork, conflict resolution,
leadership, seeking and offering
help

Responsible Decision—
making

— Trains ethical judgment,
problem—solving, and
consequence prediction

- Supports rational decision—
making and risk management

- Guides decision—making
that considers individual and
community well-being

- Ethics, safety, problem—
solving, consequence
evaluation, critical thinking
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Table 3. Key Elements by Design Principle Category

Category Key Elements SIEC SEC LA
1 Provide intuitive and diverse ways for | — Emotional expression, | — Icons, emoticons, colors, - Emotion logs as structured
A. Emotion- emotional expression. self-awareness intuitive tools data
Driven Self- - ; ; ;
Encourage self-reflection based on — Self-reflection, . . — Reflection entries as
Awareness | 2 ional d o - Journaling, guided prompts lvzabl 4
and emotional data. metacognition analyzable text data

Regulation 3

Support healthy coping strategies for
managing negative emotions.

- Self-regulation,
resilience

- Simple coping—support
features

- Pattern recognition of
negative emotion responses

B. Social

Offer emotional feedback features for
peers, teachers, and parents.

- Empathy,
perspective—taking

- Feedback buttons, reaction
icons

- Peer/teacher/parent feedback
data

Interaction
and Empathy

Design collaborative activities.

- Relationship building,
cooperation

- Group task design,
collaborative Ul

- Group interaction analysis

Enhancement

Facilitate interactive engagement with
teachers and parents.

- Emotional bonding,
supportive relationships

- Multi—user linked platform

- Cross—user interaction
tracking
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Category Key Elements SEC SEG LA
C. 1 COHe.Ct aTdd analyze students - Emotion monitoring _hslTple input interface for - Real-time data analysis
Personalized emotional data. children
Emotional Provide personalized feedback based | . . - Personalized dashboards, - Adaptive recommendation
2 S . . Tailored SEL growth | .
Support on individual emotional profiles. visual feedback system

and Growth

Visualize emotional changes and
Advancement | 3 &

support personal growth pathways. | SEL support

- Growth-oriented

- Longitudinal tracking and

- Trend charts, timeline views | . /2"
visualization

Provide intuitive UI/UX suitable for

- Accessibility for

- Age—appropriate icons,

D. User— elementary students. children simplified menus

Optimized 9 Design user—friendly interfaces for - Engagement, reduced | — Clear navigation, simple _

Interface easy interaction. cognitive load layouts

Design 3 Ensure privacy protection and ethical | — Safe environment, - Privacy settings, ethical - Secure and ethical data

data use. trust building guidelines handling
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Table 4. Results of Expert Validation

Expert
Category—Principles [-CVI | IRA
1 2 3
Emotion—Driven 1 4 2 4 0.67
A. | Self-Awareness and | 2 4 3 3 1.00 0.70
Regulation 3 4 4 4 1.00
Social Interaction ! 4 3 4 1.00
B. and Empathy 2| 4 3 4 1.00 0.70
Enhancement 3 3 4 ) 0.67
Personalized 1 3 4 3 1.00
Emotional Support
C. and Growth 2 | 4 3 4 1.00 0.64
Advancement 3 4 2 4 0.67
1 4 4 4 1.00
User—Optimized
b. Interface Design 2 3 2 3 0.67 0.70
3 4 2 4 0.67
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Table 5. Final Design Principles for the SEC Application

Category Principles
1 Provide intuitive and diverse ways for students
A. Emotion— to express their emotions.
Driven Self- - - .
Design a system that supports the internalization
Awareness | 2 .
and of self-management strategies.

Provide opportunities for self-reflection based

Regulation 3
on emotional journaling.

Develop a feedback—based communication
1| structure to help students recognize and
B empathize with others' emotions.

Social Establish collaborative and engaging
Interaction 2 | environments to encourage positive

and Empathy relationships.
Enhancemen -
ancement Design features that engage teachers and parents
3| as emotional partners to foster emotional
interaction and empathy with students.
1 Develop a real-time system to continuously and
C. systematically collect students' emotional data.
Personalized :
: Develop a personalized feedback system based
Emotional 2 , . S
on each student’s emotional characteristics.
Support
and Growth Design interactive features that support

Advancement | 3 | personalized emotional communication and
emotional growth for each student.

Develop an intuitive and accessible interface
1| suitable for elementary students’ cognitive

D. User— development.

Optimized Design the system to visualize data in a way that
System 2 | promotes intuitive understanding and enhances
Design its usability.

3 Ensure strict compliance with privacy protection
and ethical use of emotional data.
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