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ABSTRACT & OPEN ACCESS
Purpose - This study assesses community needs to inform the

development of a culturally responsive STEAM (Science, Technology, = ARTICLE HISTORY
Engineering, Arts, and Mathematics) activity guide for a rural non-  Received: 25-02-2026
formal learning context in Dusun Bengkung, Magelang. The study Revised: 01-04-2026
addresses gaps in community readiness, preferred STEAM domains,  Accepted: 02-04-2026
and practical constraints relevant to guide development.

Methods - The study used a descriptive survey as a community needs

assessment. Data were collected through a Google Forms KEYWORDS
questionnaire from youth aged 12-25 in Dusun Bengkung (n =22)and  community needs
analyzed descriptively to map respondent characteristics, familiarity =~ assessment, culturally
with STEAM, domain preferences, perceived barriers, and responsive steam,
expectations for future activities. steam activity guide,
Findings - Most respondents had heard of STEAM (68.2%), although  rural non-formal
their understanding of its elements varied. Interest was highest in  education, community
Technology (31.8%) and Arts (27.3%). The most frequently reported  reading park
participation barriers were limited facilities (31.8%), limited initial

knowledge (31.8%), and time constraints (31.8%). Taken together,

these findings indicate that the proposed guide should priorities low-

cost, beginner-friendly, and hands-on activities, especially those

integrating technology and arts, using simple locally available

materials and facilitation structures that fit the community context.

Research Implications - The findings provide an empirical basis for

specifying early design priorities for a culturally responsive STEAM

activity guide in a TBM-related context. However, the study is limited

by its small single-site sample, reliance on self-reported data, and

descriptive design. The results therefore cannot support subgroup

comparisons or broader community generalisation. This article

reports only the needs assessment stage; further research is required

to develop, validate, pilot, and evaluate the guide.
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Introduction

Science, Technology, Engineering, Arts, and Mathematics (STEAM) has been widely
promoted as an educational approach for strengthening creativity, problem solving, and
other 21st-century competencies across age groups and learning settings (Aguilera &
Ortiz-Revilla, 2021; Hunter-Doniger, 2021). A growing body of research shows that STEAM
can support critical and creative thinking when implemented through project-based,
hands-on, and interdisciplinary learning designs (Jumerah & Hindriana, 2024; Shenita et
al., 2022; Gu et al., 2023). However, most of this evidence comes from formal educational
institutions, whereas its application in rural and non-formal learning environments
remains less developed and less systematically documented (Casado Fernandez & Checa
Romero, 2023; Chang et al., 2024).

This limitation is important in the context of community reading parks (TBM) and
other community-based learning spaces. In such settings, STEAM cannot simply be
transferred from school-based models because participation patterns, facilities, facilitator
capacity, and learning expectations are shaped by local community conditions. Prior
studies have discussed STEAM in relation to creativity, project-based learning,
environmental themes, local wisdom, and informal learning experiences (Ju et al., 2022;
Khoiri et al., 2023; Rahmadani, 2024). Yet these studies do not adequately explain what
local communities in rural non-formal settings actually need before a feasible STEAM
activity guide can be designed and implemented.

Accordingly, the central gap addressed in this article is not the broad absence of
STEAM research in general, nor the full development of a STEAM model or guide, but the
limited availability of context-specific community needs assessments that can inform the
design of culturally responsive STEAM activities in a rural TBM context. This distinction is
important. Before proposing a guide, programme model, or implementation framework,
it is necessary to understand who the participants are, what STEAM domains interest
them, what barriers they face, what forms of facilitation they prefer, and what local
resource constraints shape implementation. Without such an empirical foundation, guide
development risks being normatively attractive but practically misaligned with the
community context.

The relevance of a culturally responsive orientation in this study lies in the need to
align future STEAM activities with local conditions, participation patterns, available
materials, and forms of expression that are meaningful to the community. In this sense,
cultural responsiveness is treated not as a fully operationalised variable tested in the
present study, but as a design orientation for interpreting community needs and
specifying early implications for guide development. This framing is more appropriate for
a needs assessment stage, where the goal is to identify locally relevant design
requirements rather than to evaluate a completed culturally based product.
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Against this background, this study conducts a community needs assessment
involving youth in Dusun Bengkung, Magelang, who are connected to TBM Pelopor
Literasi Dusunku. The study aims to identify community readiness, Preferred STEAM
domains and activity formats, perceived barriers, and practical expectations relevant to
future programme design. The contribution of this article therefore lies in providing an
empirical basis for the early development of a culturally responsive STEAM activity guide
for a rural non-formal learning context, rather than claiming to present the guide itself or
a full implementation model.

Methods

This study used a descriptive cross-sectional survey as a community needs
assessment to inform the development of a culturally responsive STEAM activity guide in
Dusun Bengkung, Magelang. The study was conducted in Dusun Bengkung, Magelang,
and data were collected from early October to late October 2024. The target population
comprised youth aged 12-25 residing in Dusun Bengkung and/or engaged in TBM
activities; participants were recruited through TBM/community networks using
convenience sampling, resulting in 22 completed responses (n = 22).

Data were gathered through an online questionnaire administered via Google
Forms covering demographic information, familiarity with STEAM, interest across STEAM
domains, perceived barriers to participation, and expectations for activity formats and
guide characteristics. Prior to distribution, the instrument underwent expert review
(expert judgment) to assess face validity, content relevance, and readability: a doctoral-
level student in Educational Research and Evaluation (PEP) examined item clarity,
appropriateness for the youth target group, and alignment with the needs-assessment
indicators, and feedback was used to refine wording and response options. Data were
analyzed descriptively using frequencies and percentages, and the findings were
interpreted to formulate design implications (design requirements) for the forthcoming
guide. Participation was voluntary and anonymous, and no personally identifying
information is reported.

Result

This section reports findings from the community needs assessment survey
conducted in Dusun Bengkung (n = 22). Rather than presenting the data only as isolated
frequencies, the Results are organised to show how empirical evidence from the survey
leads to specific interpretations and early claims relevant to the development of a
culturally responsive STEAM activity guide in a rural non-formal learning context.
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1. Respondent Profile and initial familiarity with STEAM

The respondent group consisted of 22 youth participants. women represented
63.6% of respondents (14 people), while men accounted for 36.4% (8 people). In terms of
Educational background, 77.3% (17 people) had completed senior secondary education,
while 22.7% (5 people) came from other educational categories. Regarding initial
familiarity, 15 respondents (68.2%) reported that they had heard of STEAM, while 7
respondents (31.8%) had not.

Table 1. Respondent profile and STEAM awareness

Indicator Category n Percentage
Gender Women 14 63.6%
Gender Men 8 36.4%
Educational High 17 77.3%
background School/Vocation

al School/Islamic

Senior High

School
Educational Other 5 22.7%
background
Awareness of Have heard of 15 68.2%
STEAM STEAM
Awareness of Have not heard 7 31.8%
STEAM of STEAM

Table 1 provides initial evidence that the prospective participant base is composed
largely of youth with secondary-level educational experience and a moderate degree of
prior exposure to STEAM. This pattern suggests that future activities may build on some
existing recognition of the concept, but not on a stable or shared foundation of
understanding. The first claim that emerges from this evidence is that guide development
should assume partial familiarity rather than prior mastery, meaning that introductory
scaffolding remains necessary even for participants who report having heard of STEAM.

The evidence in Table 2 shows an uneven pattern of understanding across STEAM
elements. Science, technology, and mathematics were relatively more familiar, whereas
arts and engineering were clearly less understood. This imbalance becomes more
meaningful when read alongside the reported barriers, especially limited access to
resources, perceived conceptual difficulty, and lack of facilitators. Taken together, these
findings support the claim that the future guide should not treat the five STEAM
components as equally accessible to participants. Instead, the design needs to provide
stronger conceptual and practical entry points for arts and engineering, especially
through simple explanation, demonstration, and facilitation.
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Table 2. Self-reported understanding of STEAM elements and barriers to understanding

Indicator Category Percentage
Understanding of STEAM elements Science 60%
Understanding of STEAM elements Technology 45%
Understanding of STEAM elements Mathematics 40%
Understanding of STEAM elements Arts 25%
Understanding of STEAM elements Engineering 20%
Barriers to understanding Limited access to 55%
resources
Barriers to understanding Perceived 45%
difficulty of STEAM
concepts
Barriers to understanding Lack of facilitators 36%

2. Interests, preferred activities, and learning formats

Respondents’ interest was highest in Technology (31.8%) and Arts (27.3%), followed
by Science (22.7%), Mathematics (13.6%), and Engineering (4.5%). In terms of activities,
Science experiments were the most preferred (70%), followed by art projects (45%), basic
coding (36%), and simple engineering activities (27%). Respondents also preferred
participatory delivery methods, especially interactive workshops (80%), project-based
learning (65%), and game-based activities (55%). In addition, 65% expressed interest in
collaborative projects combining science and arts, while 55% were interested in simple
technology experiments aligned with everyday needs.

Table 3. Preferred STEAM domains, activities, and delivery methods

Indicator Category n Percentage
Preferred STEAM domain Technology - 31.8%
Preferred STEAM domain Arts - 27.3%
Preferred STEAM domain Science - 22.7%
Preferred STEAM domain Mathematics - 13.6%
Preferred STEAM domain Engineering - 4.5%
Preferred activity Science experiments 16 70%
Preferred activity Art projects 10 45%
Preferred activity Basic coding 8 36%
Preferred activity Simple engineering 6 27%
Preferred delivery method Interactive workshops 18 80%
Preferred delivery method Project-based learning 14 65%
Preferred delivery method Game-based activities 12 55%
Additional preference Collaborative projects combining - 65%
science and arts
Additional preference Simple technology experiments for - 55%

everyday needs
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The evidence in Table 3 indicates a consistent preference pattern: respondents were
more attracted to domains and activities that combine practicality, creativity, and direct
engagement than to more abstract or technically demanding areas. Technology and arts
attracted the highest domain-level interest, while interactive workshops and project-
based formats were preferred over passive learning approaches. This suggests that
participants do not merely want STEAM as content, but as an experience that is hands-on,
collaborative, and visibly relevant to everyday life. The resulting claim is that the guide
should prioritise technology-arts integration, practical experimentation, and participatory
facilitation formats, rather than beginning with engineering-heavy or theory-dominant
activities.

3. Existing skills, support, and implementation constraints

Respondents reported varied baseline skills, with Creative skills mentioned most
frequently (55%), followed by basic technical skills (45%) and critical thinking ability (40%).
At the same time, 60% reported low confidence in using more advanced technology, and
50% indicated a need for further training in engineering and applied arts. several enabling
conditions were also identified: 70% stated that the TBM provides adequate space for
learning activities, 65% highlighted broader community support, and 45% pointed to the
presence of volunteers and facilitators. However, implementation challenges remained
substantial. the most commonly reported issues were limited access to tools and
materials (60%), time constraints (50%), and limited facilitator training (41%). Participants
also identified specific barriers to participation, namely lack of facility (31.8%), uncertainty
about how to get started (31.8%), and lack of time (31.8%), while only 4.5% cited no
interest as a barrier.

Table 4. Baseline skills, support, and implementation challenges

Indicator Category n Percentage
Baseline skill Creative skills 12 55%
Baseline skill Basic technical skills 10 45%
Baseline skill Critical thinking ability 9 40%
Skill gap Technology use (advanced tools) 13 60%
Skill gap Engineering and applied arts 11 50%
Existing support TBM facilities 15 70%
Existing support Community support 14 65%
Existing support Volunteers and facilitators 10 45%
Implementation challenge Access to tools and materials 13 60%
Implementation challenge Time constraints 11 50%
Implementation challenge Lack of facilitator training 9 41%
Participation barrier Lack of facility - 31.8%
Participation barrier Do not know how to get started - 31.8%
Participation barrier Lack of time - 31.8%
Participation barrier No interest - 4.5%
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Table 4 presents a more complex pattern than a simple deficit narrative. On the one
hand, respondents already possess useful starting assets, especially creative skills, some
basic technical ability, available space, and community support. On the other hand, these
assets are constrained by weak technological confidence, limited materials, insufficient
facilitator preparation, and practical participation barriers. The interpretation, therefore,
is not that the community lacks readiness altogether, but that readiness is partial and
uneven. The claim supported by this evidence is that implementation should be designed
around a low-threshold entry model: one that builds from existing creative capacities and
social support while deliberately reducing technological, material, and facilitation barriers.

4. Facility needs and community recommendations

Respondents specified that the most needed facilities for future STEAM activities
were Technology equipment such as computers or laptops (35%), materials for science
experiments (25%), creative learning spaces (20%), and other supporting facilities (20%).
To address the identified challenges, respondents recommended prioritising the
procurement of tools and materials (70%), providing routine facilitator training (55%), and
applying flexible scheduling to increase participation (45%).

Table 5. Facility needs and community recommendations

Indicator Category n Percentage
Facility requirement  Technology equipment (computer/laptop) - 35%
Facility requirement  Materials for science experiments - 25%
Facility requirement  Creative learning space - 20%
Facility requirement  Other supporting facilities - 20%
Recommendation Procurement of tools and materials 15 70%
Recommendation Routine facilitator training 12 55%
Recommendation Flexible scheduling 10 45%

The evidence in Table 5 shows that respondents’ recommendations were highly
pragmatic. They did not primarily ask for abstract curricular reform, but for concrete
enabling conditions: equipment, materials, facilitator development, and scheduling
flexibility. This indicates that the gap between interest and implementation lies less in
motivation than in operational support. The claim emerging from this final set of findings
is that guide development should be accompanied by minimum implementation
requirements, including resource planning, facilitator preparation, and flexible delivery
arrangements. Without these supports, even a well-designed guide would likely remain
underused or difficult to sustain.

Overall, the findings converge on a clear empirical argument: youth in Dusun
Bengkung show sufficient interest and partial readiness for STEAM participation, but this
readiness is uneven and strongly conditioned by resource access, facilitation, and the
need for accessible activity design. Therefore, the most defensible direction for guide
development is not a broad or technically ambitious model, but a culturally responsive,
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low-cost, beginner-friendly, and hands-on activity structure grounded in the actual
conditions identified through the needs assessment.

Discussion

The discussion should remain closely tied to what the data can reasonably support.
In this study, the most defensible conclusion is not that STEAM participation in Dusun
Bengkung is shaped by gendered experience, measurable creativity outcomes, or a
strongly operationalised cultural construct. Rather, the findings show that respondents
demonstrated partial familiarity with STEAM, stronger interest in technology and arts,
preference for hands-on and project-based formats, and clear concern about limited
facilities, initial knowledge, and time constraints. These patterns provide a practical basis
for design decisions, but they do not justify broader claims beyond the scope of the
survey.

One important implication concerns the level of accessibility required in the future
guide. Although a majority of respondents had heard of STEAM, their reported
understanding was uneven, especially in arts and engineering. This suggests that future
activities should be introduced gradually through simple, facilitated, and beginner-
friendly sequences rather than through technically dense or conceptually advanced
modules. In other words, the issue is not merely whether STEAM is attractive to the
community, but whether it can be made understandable and workable under existing
learning conditions.

A second implication concerns the preferred form of engagement. The combination
of stronger interest in technology and arts, high preference for science experiments, and
support for interactive workshops and project-based learning indicates that respondents
favour practical and participatory experiences over abstract instruction. This does not
mean that all participants share identical motivations, nor does it justify claims about
broader developmental outcomes. However, it does support a focused design principle:
the guide should prioritise concrete activities that are experiential, staged, and closely
connected to everyday relevance.

A third implication concerns feasibility. The findings consistently show that
community interest alone is insufficient for implementation. Respondents pointed to
limited facilities, uncertainty about how to get started, time constraints, and the need for
facilitator support. These results indicate that the central design challenge lies in reducing
entry barriers. Therefore, a realistic guide for this context should not depend on advanced
equipment, highly specialised facilitation, or intensive scheduling. Instead, it should be
structured around low-cost materials, flexible delivery, clear instructions, and modest
implementation requirements that fit the actual conditions of the setting.
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The cultural responsiveness claimed in this article should also be understood
carefully. The present study does not measure culture as a formal variable, nor does it
test specific cultural mechanisms. What it does provide is a basis for interpreting design
needs in relation to local context, available resources, participation patterns, and forms
of activity likely to be meaningful and feasible within the community. Accordingly, cultural
responsiveness is better treated here as a design orientation rather than as a
demonstrated outcome or fully elaborated construct.

Taken together, the discussion supports a narrower but stronger conclusion: the
main contribution of this study lies in identifying the design conditions under which
STEAM activities are more likely to be feasible in a rural non-formal learning setting. Those
conditions include gradual introduction, practical facilitation, project-based engagement,
resource sensitivity, and operational simplicity. Framed this way, the study makes a
clearer and more defensible contribution than if it attempted to infer empowerment,
creativity outcomes, or broader social transformation from descriptive survey data alone.

Future research may build on these findings by involving community members more
directly in co-design, piloting specific activity modules, and examining how participation
unfolds across different groups and implementation conditions. Such work would be
necessary before making stronger claims about inclusion, cultural processes, or longer-
term educational outcomes.

Conclusion

This study provides empirical evidence to inform the early development of a
culturally responsive STEAM activity guide in Dusun Bengkung, Magelang through a
community needs assessment. The findings indicate that most respondents (n = 22) had
initial awareness of STEAM (68.2%), with strongest interest in Technology (31.8%) and Arts
(27.3%), while participation was constrained primarily by limited facilities, limited initial
knowledge, and time constraints (each 31.8%). Taken together, these results support the
argument that STEAM programming in rural non-formal settings should be designed as a
culturally responsive, low-cost, and beginner-friendly pathway rather than assuming prior
readiness or abundant resources.

These findings should be understood as preliminary design implications rather than
as a validated implementation framework. At this stage, the study supports the early
specification of guide characteristics, especially the need for modular activities,
technology-arts integration, locally available materials, hands-on facilitation, and flexible
delivery arrangements. Further research is required to co-design the guide with relevant
stakeholders, validate its content, pilot selected modules, and evaluate its use across
broader settings before stronger practical or generalisable claims can be made.
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