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ABSTRACT

The reduction of independent peer interaction is likely to negatively impact on 
children’s cognitive, emotional, and social development. Therefore, this study aims 
to establish a design framework to enhance children’s willingness for face-to-face 
social engagement. The mixed-method approach, including literature review and 
semi-structured interview, was adopted. Firstly, through literature review, the main 
reasons why children dislike social activity are peer exclusion, lack of social skills, social 
anxiety, excessive screen time, over-protection by family, and social time compression. 
To further explore children’s social experiences and psychological need, the semi-
structured interview was conducted. The interview themes covered basic situation, 
factors influencing social participation, prioritization of barriers. Through the research 
above, the six core psychological needs were identified. To validate this framework, 
we developed a companion robot prototype through co-design method to encourage 
children’s social engagement. Based on the gamification theory, the robot offers 
rewards after daily social interaction task  supports with suggesting engaging topics to 
enhancing the social motivation of children. We validate this framework by integrating 
companion robot, which shows a positive influence of encouraging children interact 
with others face to face, and the potential for expanding applications with integrating 
existing frameworks and theories. This framework provides a reference to the designers 
who conduct studies in the field of child offline social development, with clear priority 
considerations. The framework address and understands the challenges of children’s 
social barriers.
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INTRODUCTION

According to Organisation for Economic Co-operation and Development 
(OECD, 2024), the report Social and Emotional Skills for Better Lives 
highlights that the “engaging with others skills” dimension of social-emotional 
competence, encompassing traits like assertiveness and sociability, is 
strongly associated with positive outcomes such as academic achievement, 
life satisfaction, and self-worth. Over the past fifteen years, children have 
experienced reduced face-to-face interaction time with friends while spending 
more time on digital screens. The reduction of independent peer interaction 
is likely to negatively impact on all children’s cognitive, emotional, and social 
development (Cameron & Tenenbaum, 2021).

https://creativecommons.org/licenses/by-nc-nd/4.0/
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In recent years, children’s offline social interactions have gradually decreased 
(Misirli et al., 2025), accompanied by declining independent exploration 
abilities in physical environments (Hand et al., 2018; Marquet et al., 2021) and 
increasing online social engagement (Misirli et al., 2025). Research indicates 
a significant negative correlation between children’s digital technology usage 
duration and overall psychosocial well-being, particularly manifested in three 
sub-dimensions: social functioning, behavioral functioning, and parent-child 
relationship quality (Harverson et al., 2025). This phenomenon is further 
associated with elevated depression levels, behavioral problems, self-harm 
tendencies, and substance abuse risks, while correlating with lower academic 
achievement and diminished self-perception (Teague et al., 2026). 

To address the issues present in existing researches, the mixed-method,  
including literature review and semi-structured interview was employed. 
This study aims to establish a design framework to enhance children’s 
willingness for face-to-face social engagement. This study pioneers a design 
framework focused on children’s offline social interactions, prioritizing the 
factors influencing such interactions and providing theoretical guidance for 
designs related to authentic children’s social engagement.  Meanwhile, this 
study developed a prototype, which not only demonstrated the framework’s 
ability to guide design processes but also validated the effectiveness of the 
proposed design framework.

RELATED WORK

Through literature review, we listed the main reasons why children dislike 
social activity below. (1) Peer exclusion: being deliberately left out or ignored 
by peers in social situations; (2) Lack of social skills: difficulty in starting, 
maintaining, or responding appropriately to social interactions; (3) Social 
anxiety: intense fear or discomfort in social settings due to worry about 
negative evaluation; (4) Excessive screen time: overuse of digital devices, which 
reduces opportunities for face-to-face social practice; (5) Over-protection 
by family: parents or caregivers excessively restricting a child’s independent 
social experiences; (6) Social time compression: reduced unstructured free 
time for spontaneous peer interaction due to busy schedules (Gazelle, 2022; 
McIver, 2025; Salari et al., 2024; Van Petegem et al., 2022; Illingworth et al., 
2025; Malti et al., 2017).

Current research and practice exhibit a pronounced bias toward “clinical 
treatment,” thereby neglecting the social needs of the broader general 
pediatric population  (Mitchell et al., 2025). Regarding efficacy, despite 
theoretical frameworks targeting general children, the actual outcomes of 
such interventions remain highly controversial and challenging, contrasting 
sharply with established clinical intervention protocols (Birrell et al., 2025). 
While existing design paradigms have addressed multifactor analysis and 
priority sequencing individually, no studies have integrated these approaches 
to address the critical question of “how to enhance children’s offline social 
interactions” (Sadrkhanlou et al., 2023; Joyce & Loebach, 2026). Moreover, 
current design paradigms lack effective instructional guidance and rarely 
prioritize incorporating children’s perspectives (Jansens et al., 2023). 
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To address children’s reluctance to engage in offline social interactions, 
current designs predominantly employ gamification theory and social robots. 
Gamification transforms “passive social interaction” into active exploratory 
engagement, using low-stress, high-engagement scenarios to reduce social 
barriers for children prone to exclusion or anxiety (Kapp, 2012). Social robots 
significantly enhance children’s offline social initiation, peer collaboration, 
shared attention, prosocial behaviors, conflict resolution, and friendship-
building skills (Salma et al., 2025; Shrestha et al., 2025; Yi et al., 2025).

FRAMEWORK ESTABLISHMENT

Participant and Procedure

We recruited 12 participants (age 8–12, 6F, 6M) to conduct the semi-structured 
interview. Before the interview, each participant was required to fill out the 
Social Anxiety Scale for Children questionnaire to divide them into two user 
segments, social anxiety group (greater than 7 points) and normal group (less 
than 7 points). The two groups had equal sample sizes of 6 children, with 
the survey covering both anxious and non-anxious populations to ensure 
representative results.

The interview focus on 3 themes: basic social interaction status of children, 
analysis of factors influencing children’s social interactions, and ranking of 
social interaction factors. The purpose of the interview was to determine 
whether the factors influencing children’s social interactions were consistent 
with the results of prior literature review and to prioritize the factors. The 
detailed questions are following.

Table 1: The detailed questions of the interview.

No. Theme Question

1 Basic situation of children’s social 
interaction

Social objects

Social scenarios

Social frequency

2 Factors influencing children’s social 
participation

A description of a successful and enjoyable 
social experience

A description of a failed and upset social 
experience

3 Ranking of factors influencing social 
interaction in children

Perceived priority ranking of the listed factors 
(from highest to lowest)

Interview Result 

Based on the interview, both anxiety group and normal group can maintain 
daily social engagement. Children in the anxiety group have relatively fixed 
social circles and limited exposure to social settings; they are reluctant to 
proactively engage in social interactions in unfamiliar environments or with 
strangers. In contrast, children in the normal group possess extensive social 
networks, broad social circles, numerous potential social partners, and 
demonstrate a proactive willingness to expand their social connections.
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Table 2: The interview result of factors promoting positive social interactions.

Theme Factors Promoting Positive 
Social Interactions

Number 
of People 
Mentioned

Typical Quote

Peer influence The invitation from peers 9/12 During physical education 
class they invited me to join 
in the game.

The Interpersonal 
compatibility of social peers 

6/12 She was very humorous, and 
I really enjoyed chatting with 
her.

The help from peers 4/12 During handicraft class, my 
deskmate offered to teach 
me without thinking I was 
stupid.

Personal 
achievement

The sense of achievement 
from helping  peers

2/12 I helped the new student 
adapt to the new 
environment and eased his 
anxiety, and I felt really 
proud of myself.

Based on children’s recollections of successful social experiences, we have 
identified two key factors that contribute to their sense of social pleasure: 
peer influence and personal achievement. Most children mentioned peers, 
including invitations, assistance, and support from them, demonstrating 
that receiving peer help is a crucial element in fostering social enjoyment. 
Regarding personal achievement, the sense of accomplishment derived 
from helping others also serves as a source of pleasure. These factors can 
be leveraged as design elements; by amplifying children’s sense of pleasure, 
designers can enhance their interest in social interactions.

Table 3: The interview result of factors contributing to social distress.

Theme Factors Contributing to 
Social Distress

Number of People 
Mentioned

Typical Quote

Peer 
exclusion

The rejection from others 9/12 I wanted to join the game but 
was refused. I felt embarrassed 
and wronged.

The unpleasant moments 
during the collaboration

2/12 When someone doesn’t 
cooperate while playing the 
game, it makes the experience 
less enjoyable.

Personal 
reason

The bad mood 1/12 When I was in a bad mood, I 
just wanted to be alone.

Regarding distressing experiences, the vast majority of children described 
the embarrassment and sense of injustice following exclusion or rejection, a 
finding consistent with the conclusions of the previous literature review. This 
also indicates that peer exclusion leaves a profound impression on children, 
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significantly reducing their enjoyment and willingness to engage in social 
interactions. Regardless of how children ranked the various influencing 
factors in subsequent interviews, peer exclusion remains a significant and 
undeniable contributing factor.

Based on the semi-structured interviews, the subjects ranked the six listed 
social influencing factors as follows, social time compression, social anxiety, 
lack of skills, excessive screen time, peer exclusion, over-protection by family. 

Framework

The most noteworthy factor is the peer exclusion. Although children ranked 
this factor lower, 75% of them mentioned it when describing their upset 
experiences. One possible explanation for the discrepancy is that children may 
have underreported experiences of peer exclusion  due to social desirability 
concerns, embarrassment, or a desire to maintain a positive self-presentation. 
Therefore, we believes it should bu given high priority.

Meanwhile, according to the interview findings, social time compression 
ranked first. While as a felt difficulty, its low design leverage and high 
contextual dependency render it a lower priority compared to other social 
barriers with clearer, more cost-effective intervention pathways.

Therefore, through comprehensive analysis, we identified peer exclusion, 
lack of social skills and social anxiety as the design pain points. And excessive 
screen time, over-protection by family and social time compression are 
identified as design itch points. By synthesizing the findings of the influences 
of positive social experiences, we identified the core design delight points, 
peer influence and personal achievement. This research ultimately yields the 
design framework illustrated below.

Figure 1: The design framework based on endogenous priority construction.
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VALIDATION

Co-Design

The design prototype is a social robot. Through interviews with 12 
participants, user needs were identified and summarized in the table below. 
Based on the design framework and the interview findings, we adopted user-
central design to develop the prototype. Based on the gamification theory, 
the robot encourages children to proactively start social connect to peer, 
supports with suggesting engaging topics to enhancing the social motivation 
of children, and offers rewards after social interaction. We evaluated this 
prototype in the user test.

Table 4: The interview result of demand for social robots.

Theme Demand Detailed Description

Appearance Cute(4/12) It is small and round like a little doll.

Cool (2/12) It looks like mechanical robot.

Looks like the favorite 
character(3/12)

It looks like the characters in Egg Party (the 
game name)

Function Accompany(9/12) It feels like there’s a little bodyguard 
accompanying me.

Topic Provision(5/12) It can give me suggestions like,  “Could you 
ask your classmates if they’d like to read a 
book together?”

Encouragement(4/12) It can cheer me up when I’m refused, like.

Entertainment(3/12) It can play music and chat with me.

Memorability  (1/12) It can help me remember new friends’ names 
and hobbies so I can better organize activities.

Secretion(2/12) It can be placed in a pocket without being 
noticed by others.

Participant and Procedure

To validate the design framework, we conducted comparative experiments. 
Using the Child Social Anxiety Scale, we selected three children with scores of 
0 (0-7 indicating normal social anxiety level), 10 (8-10 indicating mild social 
anxiety levels), and 14 (11-14 indicating moderate social anxiety level). Each 
participant  was required to social in a simulated environment (without and 
with the prototype). After that, they were required to answer the 5-point 
social experience questionnaire and assign priority scores to each function 
based on the design framework.
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Result

As shown in Table 5, children awarded the highest score of 5 for NO. 3, and 
moderate scores of 3.33 for NO. 1, NO. 2, NO. 5, NO. 7, and NO. 8. All 
these scores exceed 3 points, indicating the prototype’s effectiveness in these 
areas. The robot has most effectively alleviated children’s social anxiety. And 
it mitigated the impacts of peer exclusion, lack of social skills, and over-
protection by family, and fostered deeper peer positive influence and personal 
achievement. However, children gave a lower score of 2.33 for NO.6 and the 
lowest score of 1.67 for NO. 4, suggesting the design prototype was not that 
effective in reducing time compression and limited in preventing excessive 
screen time from impairing social interactions.

Table 5: The social experience questionnaire.

NO. Theme Question SD Mean

1 Peer exclusion With the robot as a companion, I no 
longer fear rejection or exclusion.

2.89 3.33

2 Lack of social skills I feel my social skills have improved, 
and I can now take initiative. 

2.89 3.33

3 Social anxiety With the company of robots, I no longer 
feel anxious.

0 5

4 Excessive screen 
time

The impact of electronic devices on my 
social interactions has diminished.

2.89 1.67

5 Over-protection by 
family

The robot reduces the impact of 
excessive family protection on my social 
life.

2.89 3.33

6 Social time 
compression

The compression of social time is 
gradually diminishing.

2.52 2.33

7 Peer influence With the robot, I prefer my peers 
even more and established a closer 
connection.

2.89 3.33

8 Personal 
achievement

This social robot makes me more 
confident.

2.89 3.33

As shown in Table 6, the functional scale scores demonstrated positive 
impacts across all robot prototype features (with each item averaging over 
3/5), further corroborating the efficacy of the design framework. The pain 
points were rated as 5, 3.67, and 3.33; the functional scores corresponding 
to itch points were 5, 4.67, and 3.67; while the scores for delight points were 
5 and 4.33. Functions 1, 4, and 7 received the highest level of satisfaction.

An analysis of both tables reveals that while pain points received high 
scores in the functional evaluation, their scores were low on the user 
experience scale. Itch points scored highly in the functional assessment but 
scored less than 3.33 on the experience scale, indicating user expectations 
for improvements yet dissatisfaction with the current prototype’s solutions. 
In contrast, delight points achieved consistently high scores across both 
metrics.
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Table 6: The functions and the priority rank.

Theme 
NO

Trigger Function Mean

1 The child is refused by others. Provide comfort, companionship, 
and encouragement to the child 
after being refused.

5

4 The child refuses to engage in 
social interactions because of 
electronic devices, or has
already used the devices for more 
than one hour.

Remind the child of the joys of real 
life and encourage him or her to 
participate in social interactions.

5

7 The child is invited by a peer to 
play or chat together.

Provide positive feedback by 
expressing approval for the peer, 
and reminding the child to give 
a hug or express gratitude to the 
peer.

5

5 The child is observed staying at 
home throughout the day, with 
social interaction time totaling less 
than 2 hours.

Use mobile notifications to alert 
the parents, and inform them of the 
importance of social interaction.

4.67

8 The child completes a social 
interaction lasting no less than 3 
minutes. Especially when children 
actively invite others.

Praise the child for taking the 
initiative to invite others.

4.33

3 The child’s respiratory rate 
exceeds 30 breaths per minute and 
heart rate exceeds 110 beats per 
minute.

Encourage the child to perform 
breathing exercises by following 
the flashing lights, and provide 
timely guidance and reassurance 
to reduce tension during social 
interactions.

3.67

6 The child engages in prolonged 
sedentary study without 
interaction for more than 2 hours.

Remind the child to engage in 
social activities, and notify parents 
via text messages or other means to 
reduce their child’s workload.

3.67

2 A normal conversation abruptly 
enters a silence lasting more than 
10 seconds, or the child explicitly 
signals to the robot that he or she  
doesn’t know what to say.

Provide topics to continue the 
conversation and assist the child in 
responding when he ro she doesn’t 
know how to respond.

3.33

*Table 6 presents children’s priority rank for each function, with Theme NO corresponding to NO in 
Table 5.

RESULTS

According to the design framework we established, the pain points which 
should be primarily solved are peer exclusion and social anxiety, and 
the effectiveness of design intervention of which were validated in this 
research. The study demonstrated that addressing these two design pain 
points effectively enhanced participation willingness. However, due to the 
small sample size and participants’ high confidence in their social skills, the 
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impact on lack of social skills could not be validated.  Itch points included 
excessive screen time, over-protection by family, and social time compression, 
although these were designated as secondary issues in the design framework, 
participants considered them equally critical and requiring resolution.

Meanwhile, the delight points corresponded to both high scores in social 
experience and feature evaluation, even exceeding those of design pain points. 
This suggests that enhancing children’s social engagement and amplifying 
their sense of enjoyment during social interactions proves more effective than 
merely addressing the challenges they encounter.

CONCLUSION

To facilitate face-to-face social interaction among children, this study 
developed an a design framework based on endogenous priority construction 
through literature review and semi-structured interviews. Comparative 
experimental validation confirmed the framework’s effectiveness, revealing 
that enhancing children’s social engagement and amplifying their enjoyment 
during interactions proves more effective than merely addressing the 
challenges they encounter. These findings provide theoretical guidance for 
designs aimed at promoting children’s face-to-face social skills.

However, the insufficient sample size in this study rendered the designed 
pain points validation lacking persuasiveness, constituting a limitation of the 
study.
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