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Abstract: The growing popularity of STEAM clubs reflects a shift from “learning about” disciplines toward learning
through interdisciplinary action. However, the educational promise of STEAM is not automatically realized by
simply combining science, technology, engineering, arts, and mathematics. A particularly powerful mechanism for
turning STEAM into deep learning is the creation of a socially beneficial product—an artifact designed to address
a real need in the school, family, or local community. This article examines how product creation in STEAM clubs
can strengthen both cognitive outcomes (conceptual understanding, design reasoning, systems thinking) and
socio-moral outcomes (responsibility, empathy, collaboration, and civic orientation). The study is presented as a
design-based pedagogical analysis aligned with established theories of experiential learning, sociocultural
development, and social learning. A practical STEAM club model is proposed in which learners move through
iterative cycles of problem discovery, stakeholder dialogue, prototyping, testing, and public presentation.
Educational effectiveness is conceptualized not only as academic gain but also as the quality of students’ decision-
making, their ability to justify design choices with evidence, and their readiness to reflect on the social
consequences of technology. The article argues that socially oriented making creates a natural bridge between
engineering practices and moral education, because it requires students to negotiate constraints, safety, fairness,
inclusion, and sustainability. The findings provide a coherent rationale for assessing learning through product
documentation, reflective evidence, and community feedback, and they clarify conditions under which STEAM
clubs become a meaningful environment for holistic education.

Keywords: STEAM club, socially beneficial product, design-based learning, moral education, engineering design,
experiential learning, educational effectiveness.

club activity from generic projects to socially

Introduction: STEAM clubs are increasingly used as an

meaningful product creation. When children design a

educational space where children can explore

interdisciplinary tasks that do not always fit the time Product that has a clear social purpose—improving

limits or assessment routines of formal lessons. The classroom safety, reducing waste, assisting younger

peers, supporting inclusive access, or helping families

club format is attractive because it encourages

curiosity, playfulness, peer interaction, and project Solve everyday problems—the project becomes more
of

effectiveness remains central: what exactly makes a

than a technical exercise. It becomes a context for

continuity across weeks. Yet the question

ethical reasoning. Students must ask who benefits, who

STEAM club “educationally powerful,” and how can its might be excluded, what risks exist, how resources are

outcomes be made visible and defensible? This
guestion becomes even more important in elementary
education, where the goal is not only subject
achievement but also the formation of character,

responsibility, and prosocial behavior.

A promising answer lies in shifting the focus of STEAM
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used, and whether the solution is fair, safe, and
sustainable. In elementary education, these questions
are not abstract moral philosophy; they are practical
decisions that children can understand through
concrete scenarios, discussion, and guided reflection.

The educational logic of socially beneficial product
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with several influential

theoretical traditions. Experiential learning emphasizes

creation is consistent
that robust learning grows from cycles of experience,

reflection, conceptualization, and active
experimentation [1]. In a STEAM club, building and
testing a product naturally generates such cycles,
especially when students collect feedback and revise
designs rather than stopping at a single final model.
that

learners develop powerful ideas when they create

Constructionist thinking similarly highlights
sharable artifacts and use them to communicate
meaning [2]. When the artifact is designed for real
users rather than only for the teacher, motivation tends
to become more authentic, and quality standards
emerge from real constraints.

Sociocultural theory adds another layer: children
develop higher mental functions through mediated
activity and social interaction [3]. Product creation for
social good intensifies interaction because it invites
dialogue with stakeholders and peers, while also
demanding collaboration and shared regulation. Social
learning theory suggests that norms and behaviors are
shaped
reinforcement in social settings [4]. A club culture that

through  observation, modeling, and
rewards thoughtful cooperation, careful testing, and

responsibility in serving others can therefore
contribute to moral education in a way that is deeply
embedded in activity rather than delivered as separate

moral instruction.

The modern STEM/STEAM movement also provides
frameworks that justify the integration of engineering
design practices into learning. The National Research
Council’'s framework for K-12 science education
emphasizes scientific and engineering practices as core
dimensions of learning, not as optional enrichment [5].
(NGSS)

similarly position what students do—modeling, arguing

The Next Generation Science Standards

from evidence, designing solutions—as central to
science learning [6]. Within this perspective, a socially
beneficial product can be seen as a practical

“performance” of integrated competence, where

knowledge, skills, and values are interwoven.

At the same time, it is important to acknowledge risks.
Without careful pedagogy, STEAM clubs can become
busy activities with weak conceptual depth, uneven

participation, and superficial “showcase products.”
Socially beneficial intentions can also become symbolic
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if stakeholders are not genuinely engaged. Therefore,
the central purpose of this article is to articulate a
coherent model of socially beneficial product creation
within STEAM clubs and to clarify what “educational
effectiveness” means in this context. Effectiveness is
treated as a multi-dimensional construct that includes
learning quality, transfer of ideas, teamwork
competence, reflective maturity, and evidence of
prosocial orientation. The article aims to offer an
IMRAD-structured analysis that educators can adapt,
while remaining realistic about constraints in school

settings.

This article uses a design-based pedagogical method
grounded in integrative analysis of established
educational frameworks and research traditions. The
methodological logic is not to report a single-site
statistical experiment but to build a validated rationale
for practice and propose an evaluation approach that
schools can implement with minimal burden. The
method integrates three components: theoretical
grounding, instructional design

evidence-oriented assessment design.

modeling, and

The theoretical grounding draws on experiential
learning theory [1], constructionist learning through
artifact creation [2], sociocultural

collaboration [3], and social learning mechanisms [4].

mediation and

These theories were selected because they explain how
learning emerges in project environments and how
moral qualities can be formed through activity,
interaction, and feedback. The analysis also aligns with
STEM that
coherence between disciplines and authentic contexts.
the

proposed by Kelley and Knowles clarifies why

integration frameworks emphasize

For example, integrated STEM framework
interdisciplinary learning must be anchored in real
problems and meaningful practices rather than in
superficial mixing of subjects [7]. In addition, policy-
oriented frameworks that highlight competencies and
broader educational aims were considered, especially
those focusing on social and emotional development,
as students’ moral education is strongly connected to
social-emotional competencies and classroom climate
[8].

The instructional design modeling component defines
a STEAM club cycle oriented toward socially beneficial
product creation. The model is structured around

iterative phases that remain consistent with
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engineering design and inquiry-based learning, but it is
intentionally adapted for elementary learners. The
cycle begins with problem discovery, proceeds through
empathy-building and stakeholder dialogue, moves
into ideation and prototyping, and continues with
testing and redesign, ending with public presentation
and reflection. The model emphasizes that each phase
should produce evidence, such as sketches, design
rationales, simple measurements, or user feedback
notes, so that learning does not remain invisible.

The evidence-oriented assessment design component
proposes how educational effectiveness can be
evaluated without relying on high-stakes testing.
Effectiveness is operationalized through three types of
evidence. The first type is artifact evidence, including
the functionality of the product, safety considerations,
reliability, and appropriateness for users. The second
process captured

documentation of decision-making, collaboration, and

type s evidence, through
iterative improvement. The third type is social impact
evidence, collected through stakeholder feedback and
student reflection on how the product changes
behavior or conditions in a small but meaningful way.
idea that

competence is expressed through performance and

This approach is consistent with the

reasoning rather than only through recall.

Ethical considerations in the method include child
safety, inclusivity, and the prevention of superficial
“charity narratives.” Students are guided to understand
that social good is not pity; it is respectful problem
solving that listens to users and avoids harmful
assumptions. Products are chosen to be safe and
feasible for children, and adult supervision is assumed
when tools or materials could pose risk.

The main result of the analysis is a coherent model
explaining how socially beneficial product creation
within STEAM clubs strengthens educational outcomes
through a unified mechanism: iterative design in a real
social context. The model identifies a chain of influence
that begins with authentic need and ends with
measurable learning evidence.

When students begin with a real need, motivation
shifts from compliance to purpose. Purpose motivates
persistence, which is essential for iteration. Iteration, in
turn, creates repeated opportunities for reflection,
testing, and conceptual improvement. This structure
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closely matches experiential learning cycles [1] and
explains why product creation tends to be more
effective than single-session tasks. In a club context,
iteration can occur naturally across meetings, making it
possible for children to experience improvement over
time rather than only produce a final display.

Social benefit introduces a second mechanism: ethical
and social reasoning becomes unavoidable. If the
product is intended for actual users, students must
consider usability, fairness, accessibility, and safety.
Even a simple project such as creating a classroom
waste-sorting station becomes a moral learning
context. Children discuss why waste matters, how to
persuade peers without shaming, how to design labels
that all classmates can understand, and how to make
the station easy for younger students or students with
different needs. This transforms moral education from
abstract talk into practical decision-making embedded

in design.

the
communication and collaboration. A socially beneficial

A third mechanism is strengthening of
product is rarely created by one child alone. Teams
must distribute tasks, negotiate ideas, and solve
These
environment for social learning through modeling and

conflicts. interactions become a structured
reinforcement [4]. The club educator’s role is to
reinforce behaviors that reflect responsibility and
respect, while also ensuring that all students have
meaningful participation rather than fixed “leader” and
“helper” roles.

From the perspective of STEM/STEAM competence,
the product pathway provides a stable anchor for
integration. Instead of teaching separate mini-lessons
from each discipline, integration emerges from the
needs of the product. Students measure, compare, and
test because their prototype requires evidence. They
use artistic design because clarity and appeal influence
how users accept the product. They apply technology
when it supports function or communication. Such
integration aligns with the view that STEM education
should be organized around coherent practices and
meaningful problems [5], and with frameworks that
emphasize integrated design rather than discipline silos
[71.

The analysis also yields an evaluative interpretation of
“educational effectiveness” specific to this context.
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Effectiveness is shown through the quality of student
reasoning and the robustness of the design process,
not only through the beauty of the final object. A
product may look simple but still represent high-quality
learning if students can explain trade-offs, justify
choices with evidence, and show how feedback shaped
revisions. This approach helps educators avoid the trap
of judging learning by appearance. It also provides a
defense against the criticism that STEAM clubs are “just
crafts,” because the emphasis is placed on documented
thinking and evidence-based iteration.

Finally, the results highlight conditions required for the
model to work. Social benefit must be concrete and
locally meaningful, because elementary learners learn
best when the community is visible and close.
Stakeholder contact, even in simple forms such as
interviewing classmates or school staff, is essential
because it makes “social good” real rather than
symbolic. Documentation must be age-appropriate,
using drawings, simple labels, photo logs, and short
reflection prompts. Without documentation, teachers
cannotreliably evaluate learning, and students may not
recognize their own growth.

The proposed model clarifies why socially beneficial
product creation is not merely an “add-on” to STEAM
clubs but can serve as a central pedagogical engine for
holistic education. The effectiveness of this engine can
be explained through the convergence of engineering
practice, moral development, and socio-emotional
learning.

First,
education precisely because it introduces constraints

design for social good strengthens moral

that matter. Moral education often fails when it
remains separate from action. In contrast, product
creation forces children to confront real trade-offs. If a
prototype is cheaper but breaks easily, students discuss
responsibility and reliability. If a design is attractive but
confusing, they discuss honesty and clarity in
communication. If a solution benefits most students
but excludes some, they discuss fairness and inclusion.
These are foundational moral categories, but here they
are learned through situated practice rather than
memorization. Such practice is compatible with
sociocultural theory, where higher functions develop
through mediated activity and collaborative meaning-

making [3].
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Second, the model supports cognitive development
through the structure of engineering design. The
National Research Council emphasizes that science
education should include practices that reflect how
knowledge is built and used [5]. Product creation
embodies this approach because students develop and
test models of how something works, and they revise
ideas when evidence contradicts initial assumptions.
The experience of failure becomes educational when it
is framed as information rather than as personal
defeat. This is especially important in elementary
education, where attitudes toward learning can be
shaped for years. Constructionist approaches argue
that building artifacts can carry abstract ideas into
accessible mental models [2]. When students design
tangible products, concepts such as measurement
error, stability, flow, or material properties become
meaningful rather than purely theoretical.

Third,
emotional growth that can be framed as learning

educational effectiveness includes social-
outcomes rather than as vague “character building.”
Large-scale international work increasingly recognizes
that social and emotional skills relate to well-being,
engagement, and learning trajectories [8]. A socially
oriented STEAM club offers a context where these skills
are practiced in a structured manner. Students must
manage frustration, communicate, cooperate, and
respond to feedback. When educators create a club
culture that values mutual respect and reflection, the
club becomes an environment where prosocial norms
are repeatedly reinforced, consistent with social

learning theory [4].

Fourth, the “socially beneficial product” approach
interpretation of STEAM,
particularly the inclusion of the arts. The arts are not

supports a meaningful

only decoration; they can be a form of human-centered
design that improves usability, clarity, and emotional
resonance. A product intended for community use
must communicate effectively, and visual design
becomes part of ethical responsibility. This aligns with
that
curriculum models and the importance of connecting

STEAM perspectives emphasize integrative
disciplines through meaningful contexts [9]. The arts
also provide inclusive entry points for students who
may not initially identify with technical tasks, helping

the club avoid narrow participation patterns.

A critical issue, however, is the risk of inequity within
126
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group projects. Without careful facilitation, stronger
students may dominate technical decisions while
others are relegated to minor tasks. If this happens,
both learning and moral education are undermined,
because fairness and shared responsibility are violated
within the learning process itself. Teachers can address
this by rotating roles, structuring collaboration, and
requiring that each student contribute a documented
decision or reflection. Although this article avoids
prescriptive checklists, the principle is clear: the social
organization of the club must embody the values it
teaches.

Another risk is that “social good” becomes a
performance rather than a real contribution. When
projects are chosen for display rather than for actual
use, students learn that the appearance of helping
matters more than the substance. A remedy is to select
modest but real needs and to ensure that products are
implemented in the school environment, even if the
impact is small. For elementary learners, even a small
product that changes daily behavior, such as a safer
storage solution for classroom materials or a simple
water-saving reminder device, can be meaningful.
What that

consequences, receive feedback,

matters is students can observe

and reflect on

improvement.

From a curricular perspective, the proposed model can
complement formal standards rather than compete
with The
emphasized in modern science education frameworks

them. engineering design practices
[5-6] can be practiced in clubs and then transferred
into classroom learning. In this sense, clubs become a
bridge between formal and informal learning spaces.
This bridge is strengthened when students document
their process and share it with classmates, teachers,
and parents. Documentation and public sharing are
emphasized in creative learning environments because
they encourage reflection and community partnership
[10]. In
documentation also becomes a moral record: it shows

socially beneficial product projects,
whether decisions were thoughtful, respectful to users,

and based on evidence rather than on assumptions.

Finally, a broader societal perspective suggests that
socially beneficial STEAM projects can cultivate early
civic identity. When children see themselves as capable
of improving their environment, they develop agency.
Agency is not only a psychological outcome; it is a civic

International Journal of Pedagogics

orientation that can influence later engagement. By
grounding STEAM work in local needs, educators also
support the idea that education serves society, not only
individual achievement. This perspective resonates
with classic educational philosophy that connects
learning with participation in community life [11].

Creating a socially beneficial product within STEAM
clubs can be an effective educational strategy because
it unifies interdisciplinary learning with moral and
social development in a single activity system. The
educational effectiveness of this approach emerges
from authentic purpose, iterative design cycles,
stakeholder feedback, and reflective documentation.
Rather than treating ethics as a separate topic, socially
oriented product creation embeds moral reasoning
into decisions about safety, fairness, usability, and
sustainability. At the same time, it strengthens
STEM/STEAM competence by making engineering
practices and evidence-based reasoning necessary for

success.

This article proposes an evaluative understanding of
that goes beyond product
appearance. Effectiveness is visible in the quality of

effectiveness final
student reasoning, the evidence of iteration, the nature
of collaboration, and the ability to reflect on social
impact. For elementary education, these outcomes are
especially valuable because they build foundational
attitudes habits. When
implemented with careful facilitation and genuine

learning and prosocial
community connection, socially beneficial product
make STEAM
environment for holistic education that integrates

creation can clubs a powerful

knowledge, skills, values, and agency.
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