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Abstract: This study examines the current state of social interaction skill education for
children aged 5-6 with mild intellectual disabilities through STEAM activities in preschools.
Employing a mixed-methods research approach involving 125 preschool teachers, the
findings reveal a significant discrepancy between perception and practice. While educators
demonstrate high awareness of the role of STEAM activities, their pedagogical efficacy in
organizing activities and providing practical support remains limited, particularly regarding
the differentiation of tasks for children with disabilities. On the students’ side, social
interaction skills range from low to near-average levels. While these children perform
relatively well in foundational skills such as sharing materials and coordinated actions, they
face substantial challenges in proactive communication and conflict resolution. The research
highlights a "theory-practice gap™ and emphasizes the urgent need for structured interaction
scripts and visual supports in inclusive education settings.
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1. Introduction

Developing social interaction skills for preschool children plays a pivotal role in their
overall development. Within the framework of the pilot Early Childhood Education (ECE)
curriculum for the 2026-2027 period, educational activities are mandated to be organized
through an integrated and inclusive orientation, tailored to the developmental
characteristics, needs, and individual capacities of each child. Furthermore, the care and
education process requires synergistic collaboration between families, schools, and the
community to establish a safe, supportive, and friendly environment conducive to holistic
growth. Consequently, the primary responsibility for educators is to cultivate a positive
learning environment that fosters social interaction skills, thereby equipping children with
the necessary foundations for transitioning to subsequent educational levels. However,
children with mild intellectual disabilities (MID) in inclusive settings often encounter
significant obstacles in social interaction-a critical factor for school readiness and social
integration, particularly during the transition to primary school at ages 5-6 [7]. Deficits in
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cognition, language, and behavioral self-regulation hinder their ability to communicate,
share, cooperate, and engage in group activities. These social interaction impairments not
only impede classroom integration but also exert long-term impacts on the children’s socio-
emotional development and academic outcomes [4]. Consequently, fostering social
interaction skills for children with MID during the preschool years is considered a
foundational educational mandate [5]. Although the current ECE curriculum is designed
with an open framework, allowing teachers flexibility to tailor activities to individual
needs, practical evidence suggests that educators still struggle to select and implement
effective strategies for developing these skills within inclusive environments [4]. This
underscores the urgent need for integrated, experiential educational approaches that
maximize interaction opportunities for these children.

STEAM education is recognized as an integrated approach that fosters scientific
thinking, problem-solving, creativity, and collaborative skills through experiential activities
and teamwork for preschool children [9, 17]. In inclusive settings, STEAM is particularly
suitable for children with special educational needs (SEN) due to its multisensory learning
characteristics, concrete tasks, and open interactive environments. When implemented
through the Universal Design for Learning (UDL) framework, STEAM activities can
enhance engagement levels and provide robust learning support for children with disabilities
[16]. For children with MID, appropriately designed STEAM activities facilita cognitive
development, simple problem-solving, communication, and social cooperation; however, the
effectiveness largely depends on the teacher's role in scaffolding and instructional
adjustment. Furthermore, numerous studies indicate a positive correlation between
participation in STEAM activities and the development of social interaction skills in
preschoolers. The inherent nature of collaboration, idea sharing, and task coordination within
groups provides a fertile ground for children to practice communication and regulate social
behaviors. The 'Arts' component in STEAM further supports emotional expression, active
listening, and respect for diverse perspectives, contributing to socio-emotional competence
[13]. For children with MID, STEAM activities-characterized by high visuality, clear
structure, and specific objectives-create purposeful interactive contexts that help maintain
engagement and increase communication opportunities Research also emphasizes the critical
role of teachers through strategies such as small-grouping, role assignment, and the use of
visual supports to catalyze peer interaction.

In Vietnam, preliminary studies indicate that STEAM not only fosters cognitive
development and problem-solving abilities but also holds significant potential for
enhancing communication and social interaction for children with ID in inclusive
environments [8,11]. Nevertheless, specialized research on organizing STEAM activities
specifically designed to develop social interaction skills for children with MID, particularly
those aged 5-6, remains scarce. Most existing literature focuses on evaluating intervention
efficacy, whereas descriptive investigations of the actual inclusive classroom context have
not received adequate attention. To address this research gap, the present study was
conducted to answer the following questions:

(1) What is the current level of social interaction skills among children with MID
aged 5-6 during STEAM activities in preschools?

(2) What is the current status of social interaction skill education for children with
MID aged 5-6 through STEAM activities?
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On this basis, the study aims to provide an empirical foundation for future research
directions in proposing appropriate educational measures, thereby contributing to the
effectiveness of inclusive education for children with MID within the context of
contemporary educational reform

2. Methodology

2.1. Participants

2.1.1. Survey Sample

The study involved 125 preschool teachers (100% female) currently working in
inclusive classrooms with children with MID in Thanh Hoa Province. Thanh Hoa was
selected because its diverse geographical contexts, including mountainous, rural/delta, and
urban areas, provide varied educational conditions for examining inclusive STEAM
practices. The participants were selected based on their direct experience working with
children with MID, enabling the study to capture relevant practical experiences and
challenges in social interaction education through STEAM activities.

2.1.2. Observation and Assessment Sample

To evaluate social interaction skills in practice, the study purposively selected 30
children with MID aged 5-6 attending inclusive preschools. These children were the
primary subjects for:

Direct Observation: Monitoring behaviors during STEAM activities.

Skill Assessment: Evaluating performance based on the 15 established criteria.

2.1.3. Interview Sample

A sub-sample of 12 teachers (from the 125 surveyed) was selected for semi-
structured interviews to provide deeper insights into the challenges of teaching social skills.

2.2. Research Instruments

The assessment tool was developed by the authors based on 15 criteria for
children's social interaction skills within STEAM activities. This set of criteria was
developed by adapting and inheriting from established social skill rating scales for
preschool children, including;

Gresham & Elliott’s "Social Skills Improvement System (SSIS) - Rating Scales™ [10],

Merrell, Kenneth W’s "Preschool and Kindergarten Behavior Scales - 2 (PKBS-2) [14].

(1)Teacher Questionnaire: The primary instrument was a structured questionnaire
consisting of two parts: general demographic information and a system of 5-point Likert
scales (ranging from 1 = Strongly Disagree to 5 = Strongly Agree). The scale comprised
09 observed variables across three dimensions: Perception of STEAM's role (03 variables);
Competence in designing STEAM activities (03 variables); and Skills in guiding and
supporting children (03 variables). Reliability testing yielded Cronbach’s Alpha
coefficients ranging from 0.918 to 0.958, with item-total correlation coefficients exceeding
0.3, ensuring high internal consistency.

(2) Observation Tool: Social interaction skills were assessed through structured
observations of children during STEAM activities. The tool evaluated 05 groups of skills
across five proficiency levels, from “no manifestation” to “well-manifested”.
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(3) In-depth Interviews: Semi-structured interviews were conducted with selected
teachers to gain deeper insights into their perceptions, practical experiences in organizing
STEAM activities for children with MID, and the children's social interaction behaviors
exhibited during these activities.

2.3. Procedure

This study employed a mixed-methods research design. Quantitative data were
collected via online surveys (Google Forms) and direct administration at early childhood
education centers. Concurrently, classroom observations and in-depth interviews were
conducted to complement and validate the survey findings (triangulation). Post-collection,
data underwent screening, cleaning, and coding prior to analysis.

2.4. Data Analysis

Quantitative data were processed using SPSS. Descriptive statistics, including mean
(M) and standard deviation (SD), were used to describe teachers’ perceptions and
instructional competencies as well as children’s social interaction skills. Cronbach’s Alpha
was used to assess the internal consistency of the teacher questionnaire. Qualitative interview
data were analyzed thematically to clarify and contextualize the quantitative findings.

2.5. Research Ethics

The study strictly adhered to the principles of voluntary participation, anonymity, and
data confidentiality. All data were used solely for scientific purposes, ensuring no adverse
effects on the participating teachers, children with MID, or the pedagogical environment.

3. Results and discussion

3.1. Preschool Teachers’ Perceptions of Social Interaction Skill Education for Children
with Mild Intellectual Disabilities through STEAM Activities

Table 1. Descriptive Statistics of Teachers’ Perceptions, Design Competence, and Instructional
Skills in STEAM-based Social Interaction Skill Education for Children with MID Aged 5-6

Items Mean | SD | Min-Max
1) Perception of STEAM’s role in social interaction
development
STEAM as an optimal environment for practical
social skills training
Social skill development as equally important as
academic goals
STEAM enhancing confidence in peer integration
for children with MID

2) Competence in designing integrated STEAM activities 3.62 |0.68| 2.0-5.0

435 (0.52| 3.3-5.0

4.42 10.49 3-5

4.28 |0.61 3-5

4.35 |0.55 3-5

Designing projects requiring mandatory

collaboration (min. 2 kids/group) 3.55 1072 35
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Selecting familiar STEAM themes to create natural
communication contexts

Incorporating interaction scripts (apologizing,
borrowing, praising) into lesson plans

3.85 |0.65 3-5

3.46 |0.75 3-5

3) Instructional and practical support skills 3.05 [0.82| 3.0-5.0

Integrating hypothetical situations to guide social
communication during projects

Differentiating STEAM tasks to match the ability
of children with MID

Utilizing visual supports (images, symbols) for
group rule compliance

3.12 |10.85 2-5

2.95 [0.91 2-5

3.08 |0.78 2-5

Descriptive statistical results in Table 01 reveal a pronounced distinction in
preschool teachers' perceptions regarding the integration of STEAM education to foster
social interaction skills for children with MID aged 5-6. Regarding the perception of
STEAM’s role, there was a remarkably high level of consensus, with an overall mean score
of M = 4.35 (SD = 0.52). Notably, educators expressed strong confidence in STEAM
activities as an optimal environment for children with MID to practice real-world social
interaction skills (M = 4.42). This finding aligns with the assertions of Park and Kim
(2022), who argued that when teachers maintain a robust belief in the inclusivity of
STEAM, they tend to facilitate more opportunities for children with special needs to
engage in group-based activities [12]. Furthermore, the teachers' affirmation that social
skills are of equal value to academic knowledge (M = 4.28) reflects an alignment with
Bandura’s (1997) self-efficacy theory, wherein positive perception serves as a core
psychological driver for implementing complex educational interventions [3].

Nevertheless, pedagogical competence in designing integrated STEAM activities
recorded a significantly lower mean score (M = 3.62, SD = 0.68). Although teachers tend
to prioritize familiar themes such as 'Family’ or 'Animals’ to create communication contexts
(M = 3.85), the operationalization of specific interaction scripts (e.g., apologizing,
borrowing materials) within their lesson plans remains limited (M = 3.46). This finding
indicates that educators still struggle to weave behavioral objectives into the Engineering
Design Process (EDP). Qualitative insights from in-depth interviews further illuminate this
issue; one teacher shared: "We often prioritize designing engaging scientific experiments,
while social interaction situations are usually handled reactively as they arise rather than
being anticipated and intentionally established." This current state underscores the urgent
necessity for more concrete STEAM instructional frameworks, such as the conceptual
toolkit for STEAM teaching practices proposed by Quigley et al. (2020) [15].

The most significant challenge was found in instructional and practical support skills,
which recorded the lowest overall mean (M = 3.05, SD = 0.82). In particular, teachers
reported relatively limited competence in differentiating STEAM tasks according to the
abilities of children with MID (M = 2.95, SD = 0.91) and using visual supports such as
pictures and symbols to facilitate compliance with group rules (M = 3.08, SD = 0.78). These
findings suggest that the main difficulty lies not in teachers’ recognition of the importance
of inclusion, but in translating this awareness into concrete instructional adaptations.
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Interview data indicate two interrelated explanations. First, teachers have limited
opportunities for professional development that specifically address differentiated
instruction, Universal Design for Learning (UDL), and the adaptation of STEAM tasks for
children with intellectual disabilities. As a result, teachers may understand the principle of
inclusion but lack practical procedures for reducing task complexity, providing alternative
response modes, or adjusting group roles while maintaining the core learning objectives.
Second, teachers face pressure to maintain the common pace and expected outcomes of
whole-class STEAM activities. When a child with MID cannot complete a task at the same
pace as peers, teachers may intervene directly or complete part of the task for the child rather
than modify the task itself. As one teacher explained, “When children with MID cannot keep
up with the group’s pace, we tend to complete the tasks for them to stay on schedule with the
lesson plan.” This practice may preserve lesson progression but can unintentionally reduce
children’s opportunities for independent participation and peer interaction.

The relatively limited use of visual supports may be explained by the same practice-
oriented constraints. Visual cards, symbols, step-by-step pictures, and role cues require
advance preparation and systematic integration into the activity design. In a STEAM
activity where teachers must simultaneously manage materials, group work, safety, and
learning objectives, such supports may be overlooked or introduced only after interaction
difficulties emerge. Therefore, the findings point to a need to move from reactive support
toward planned pedagogical scaffolding, in which task differentiation and visual supports
are embedded in the STEAM lesson from the outset.

3.2. Current Manifestations of Social Interaction Skills in Children with MID through
STEAM Activities

Table 2. Interpretation of Mean Scores for Children’s Social Interaction Skills

Mean score Interpretation
0.00-0.80 No manifestation/Very low
0.81-1.60 Low
1.61-2.40 Moderate
2.41-3.20 High
3.21-4.00 Very high

Note: The mean scores were interpreted on a 0-4 scale: 0.00-0.80 = no manifestation/very
low; 0.81-1.60 = low; 1.61-2.40 = moderate; 2.41-3.20 = high; and 3.21-4.00 = very high.

Table 3. Descriptive Statistics of Social Interaction Skill Dimensions among Children
with MID (N = 30)

No. Skill Dimensions Mean SD
1 Social Communication 2.04 0.87
2 Group Cooperation 2.38 0.72
3 Listening and Responding 2.32 0.59
4 Social Conflict Resolution 2.19 0.86
5 Behavioral Self-regulation 2.36 0.89
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The mean scores for the five social interaction skill dimensions ranged from 2.04 to
2.38 on a 0-4 scale, placing all dimensions within the moderate level according to the
interpretation framework presented in Table 02. However, the scores were concentrated
toward the lower end of this range, suggesting that the children had not yet demonstrated
stable and proactive social interaction across different STEAM situations. Group
Cooperation recorded the highest mean score (M = 2.38), followed by Behavioral Self-
regulation (M = 2.36) and Listening and Responding (M = 2.32), whereas Social
Communication had the lowest score (M = 2.04). This pattern suggests that children were
relatively more capable of participating in structured tasks involving coordinated actions
and clear procedures than initiating spontaneous communication or managing complex
social situations. Such characteristics are consistent with the social-adaptive profile of
children with MID described in the AAIDD framework [5], which highlights difficulties
in social communication, behavioral regulation, and navigating complex social situations.
Similarly, research on social competence among young children with disabilities indicates
that systematic support is often required to facilitate effective participation in inclusive
educational environments.

The relatively higher scores for cooperation, self-regulation, and listening may also be
related to the concrete and structured characteristics of STEAM activities. Experiential
learning involving material manipulation, shared tasks, and teamwork can provide repeated
opportunities for children to participate in basic social interactions. In inclusive contexts,
intentionally designed STEAM activities have likewise been reported to increase
opportunities for collaboration and social engagement among children with intellectual
disabilities. However, the lower score for Social Communication indicates that participation
in a collaborative activity does not necessarily lead to spontaneous communication. Children
may successfully perform a shared task while still requiring explicit prompts to initiate
communication, express ideas, or respond appropriately to peers.

Conversely, Social Communication and Social Conflict Resolution recorded lower
mean scores, reflecting the children's difficulties in initiating interactions, verbalizing
ideas, and navigating disputes that arise during activities. This finding is consistent with
research on social skill development in children with MID, which identifies expressive
language, social reasoning, and flexible behavioral adjustment as the most significant areas
of limitation. Studies on socio-emotional interventions in early childhood also emphasize
that skills such as proactive communication and conflict resolution must be taught
explicitly through behavioral modeling, step-by-step guidance, and scaffolded practice,
rather than relying solely on a general learning environment.

Furthermore, the relatively large standard deviations across skill groups indicate
significant inter-individual differences within the same age group, reflecting the
heterogeneity in social skill development among children with MID. This observation
aligns with recent research suggesting that the development of social competence in
children with intellectual disabilities is influenced by a complex interplay of individual
and environmental factors, resulting in a broad diversity of skill manifestations. This
reinforces the argument that educational interventions in inclusive settings must be
designed with an individualized approach (differentiation) rather than a 'one-size-fits-
all' application.
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In summary, the integrated findings demonstrate that STEAM activities provide a
favorable context for structured forms of social interaction, such as group cooperation
and procedural compliance. However, these environments alone are insufficient to
catalyze complex social skills, particularly proactive communication and conflict
resolution. This suggests that while the hands-on and collaborative nature of STEAM
naturally facilitates physical participation and shared task execution, it does not
inherently guarantee the development of sophisticated social-emotional competencies
without targeted pedagogical interventions

Table 4. Descriptive Statistics of Social Interaction Skills among Children with MID through
STEAM Activities in Preschools (N=30)

No. Component Skills Mean SD
1 Initiating communication 2.17 0.99
2 Expressing ideas 2.10 0.92
3 Explaining actions 1.87 0.78
4 Sharing materials 2.50 0.94
5 Coordinated action 2.47 0.90
6 Task participation/distribution 2.17 1.02
7 Paying attention to speakers 2.60 0.72
8 Appropriate responding 2.23 0.63
9 Turn-taking in conversation 2.13 0.57
10 Recognizing conflicts 2.33 0.84
11 Finding solutions 1.97 0.89
12 Accepting agreements 2.27 0.94
13 Emotional control 2.33 0.92
14 Adhering to group rules 2.57 0.97
15 Supporting peers 2.17 0.87

The survey results on the social interaction skills of children with MID aged 5-6
reveal that among the various skill sets, the children demonstrate relatively proficient
performance in foundational social skills, such as paying attention to speakers, adhering to
group rules, sharing materials, and coordinated actions. In contrast, more complex skills—
including explaining actions, finding solutions, and expressing ideas—remain significantly
limited. This finding aligns with the prevailing perspectives on early childhood social
development documented in numerous international studies.

Research on social competence development in early childhood has established that
social-cognitive abilities and social behaviors during this stage encompass cognitive,
personal-regulatory, emotional, and behavioral components, all of which are essential for
effective peer integration and environmental interaction. Scholars emphasize that repetitive
practice and the transfer of skills across diverse contexts are pivotal factors in the formation
of social competence among preschool children.

A comprehensive review of social skill interventions for preschool children,
including those at risk for social-emotional difficulties, demonstrates that curriculum
designs characterized by high structure, repetition, and a direct focus on social interaction
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skills yield a relatively large moderate effect size (effect size = 0.54) in improving positive
social behaviors. This statistical evidence underscores the potential of structured STEAM
programs as a Viable pedagogical framework for enhancing the social integration of
children with MID. This suggests that specific activities like STEAM, if structured, can
support social skills development in children with mild intellectual disabilities in a similar
way to preschool children in general.

Furthermore, existing literature emphasizes the pivotal role of educators in fostering
peer-to-peer social interactions, particularly through guided play and classroom
management strategies that enable children to practice cooperation, sharing, and positive
communication skills. The findings of the current study align with this perspective, as
evidenced by the higher proficiency in skills such as coordinated action and material
sharing within the STEAM context-an environment that inherently provides extensive
opportunities for collaborative engagement and group-based interaction.

Additionally, the correlation between social skills and other developmental factors,
such as academic self-esteem and teacher-child relationships, has been reported in recent
large-scale studies of preschoolers. The evidence suggests that proficient social skills can
bolster academic self-esteem and enhance the quality of teacher-child interactions, thereby
mitigating challenging behaviors and facilitating more effective inclusion within the learning
environment [6]. This indicates that the development of social interaction skills is not only
beneficial at the level of peer-to-peer engagement but also exerts a broader influence on
integrated aspects such as socio-emotional well-being and academic performance.

Another international research trend emphasizes the home-school partnership in the
development of children's social skills, particularly for those with special educational needs.
This line of research highlights that close coordination between families and early childhood
education institutions is a pivotal factor in providing optimal support for social development.
Such findings suggest a more holistic intervention framework that extends beyond
classroom-based STEAM activities to include comprehensive family involvement [2].

In summary, the research results indicate that children with MID aged 5-6 years
participating in STEAM activities in preschools demonstrate proficiency in foundational
social skills, such as listening, sharing, and coordination. However, they remain limited in
complex skills, including explaining actions, finding solutions, and expressing ideas. These
findings are not only consistent with international research on social skill development in
preschoolers but also highlight the role of structured learning environments-such as
STEAM-in supporting social development. Furthermore, the results underscore the
necessity for highly guided activities (scaffolded instruction) to provide children with more
opportunities to practice advanced social-cognitive skills.

4. Conclusion

This study examined the current state of social interaction skill education for
children with MID aged 5-6 through STEAM activities in inclusive preschools. Three
main findings emerged.

First, teachers demonstrated a high level of awareness of the role of STEAM in
promoting social interaction (M = 4.35), but their competence in designing integrated
activities (M = 3.62) and providing practical instructional support (M = 3.05) was
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considerably lower. The most evident limitations concerned task differentiation for
children with MID and the use of visual supports. Interview findings suggest that these
difficulties are associated with both limited specialized professional development and
pressure to maintain the pace of whole-class activities.

Second, children with MID demonstrated moderate levels of social interaction skills
across all five dimensions (M = 2.04-2.38 on a 04 scale). They performed relatively better in
structured and concrete behaviors, such as attending to speakers, following group rules, sharing
materials, and coordinating actions, but showed greater difficulty in explaining actions,
expressing ideas, initiating communication, finding solutions, and resolving social conflicts.

Third, the findings indicate that the collaborative and experiential nature of STEAM
creates valuable opportunities for social participation but is insufficient by itself to develop
more complex interaction skills. For children with MID, structured interaction scripts and
visual prompt cards should therefore be incorporated as planned pedagogical scaffolds,
helping children move from passive or task-oriented participation toward active
communication, negotiation, and collaborative problem solving.

From an applied perspective, preschool teacher professional development should
include specific modules on Universal Design for Learning (UDL) and an adapted
Engineering Design Process (EDP) for inclusive STEAM education. Such training should
focus on practical competencies, including task differentiation, role assignment, visual
scaffolding, interaction scripting, and flexible adjustment of STEAM activities according
to children’s individual abilities. These measures may provide teachers and educational
managers with a more concrete pathway for translating inclusive STEAM principles into
everyday classroom practice.
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