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ABSTRACT

Human-Centered Design (HCD) has become a key paradigm in contemporary product
development, emphasizing empathy with users, contextual understanding, and
evidence-based decision-making. Despite its relevance in professional design practice,
integrating HCD principles effectively into design and engineering education remains
challenging. Students frequently rely on intuition, aesthetic preferences, or assumptions
rather than research-based reasoning when defining product characteristics. This paper
presents a pedagogical methodology designed to strengthen the integration of Human-
Centered Design principles within product design education through a gamified
learning strategy. The proposed method introduces a coin-based questioning system
implemented during the conceptual development phase of the design process, when
students present prototypes derived from their design research. The methodology
organizes structured critique sessions in which design teams present their proposals
and justify design decisions using research evidence. Peer teams challenge these
proposals through a structured questioning process consisting of contextual
verification questions and a critical “coin question” designed to evaluate the coherence
between research insights and design decisions. Inspired by Socratic questioning, the
dynamic encourages students to identify inconsistencies in their reasoning and refine
their design proposals iteratively. The methodology has been implemented for more
than fifteen years in undergraduate courses in industrial design and product design
engineering. Qualitative observations from classroom implementation indicate that
the approach enhances students’ ability to justify design decisions, strengthens the
connection between research insights and product characteristics, and promotes a
deeper understanding of Human-Centered Design processes.
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INTRODUCTION

Human-Centered Design (HCD) is widely recognized as a framework that
prioritizes user needs, contextual understanding, and iterative evaluation
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throughout the design process (Norman, 2013). International standards
such as ISO 9241-210 define human-centered design as an approach that
focuses on users and their requirements during the development of systems
and products (ISO, 2019).

Despite its growing importance in professional design practice, integrating
HCD principles into design education remains challenging. Students often
conduct research activities in early design stages but struggle to translate
research findings into concrete design decisions.

Previous research in design education indicates that students frequently
rely on intuition or aesthetic preferences instead of grounding their design
decisions in empirical research (Sanders & Stappers, 2008). This gap between
research insights and design outcomes represents a persistent pedagogical
challenge.

Experiential learning environments have been identified as effective
strategies to address this issue. Learning approaches that involve reflection,
experimentation, and collaborative dialogue can help students understand
how research informs design decisions (Kolb, 1984).

In response to these challenges, this study introduces the Coin-Based
Design Argumentation Method (CBDA), a gamified pedagogical framework
developed to strengthen research-based reasoning during the conceptual
stages of product design education.

HUMAN CENTERED DESIGN IN DESIGN EDUCATION

Human-Centered Design emphasizes understanding users, contexts, and
behaviors as key drivers of design decisions (Norman, 2013). Within design
education, these principles are commonly introduced through research
methods such as interviews, contextual observations, and user analysis.

However, translating research insights into concrete product characteristics
remains difficult for many students. Studies in design pedagogy suggest that
students often treat research activities and design development as separate
phases rather than interconnected stages of the design process (Shehab et al.,
2021).

Collaborative critique sessions have therefore been recognized as valuable
pedagogical tools for encouraging reflective thinking and strengthening
design reasoning.

Gamification has also emerged as a strategy to increase motivation and
engagement in learning environments. The integration of game mechanics in
educational contexts has been shown to improve participation and enhance
learning experiences (Deterding et al., 2011).

Research examining gamified learning in higher education suggests that
these strategies can significantly improve engagement and support deeper
learning processes (Zainuddin et al., 2020; Li et al., 2023).

PEDAGOGICAL FOUNDATIONS

The methodology proposed in this study is grounded in three complementary
educational principles: andragogy, gamification, and Socratic questioning.
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Andragogy

Adult learning theory proposes that learners benefit from educational
environments that encourage autonomy, reflection, and experiential
engagement (Knowles et al., 2015). Within design education, students bring
previous experiences and knowledge that can be strengthened through
collaborative learning activities.

Experiential learning theory further emphasizes that knowledge emerges
through the transformation of experience into reflection and action (Kolb,
1984).

Gamification

Gamification refers to the application of game-design elements in non-game
contexts in order to increase motivation and engagement (Deterding et al.,
2011).In educational settings, gamified strategies can encourage participation
and foster collaborative learning environments.

Game-based learning approaches have also been shown to stimulate
deeper cognitive engagement when students face complex problem-solving
situations (Plass et al., 2015).

Socratic Questioning

The questioning dynamic used in the CBDA methodology is inspired by
Socratic dialogue. This pedagogical approach promotes critical thinking
through structured questioning that encourages learners to examine
assumptions and refine arguments (Mahoney & Harris-Reeves, 2019).

THE COIN-BASED DESIGN ARGUMENTATION METHOD (CBDA)

The Coin-Based Design Argumentation Method (CBDA) is a gamified
critique framework developed to evaluate the coherence between user
research findings and design decisions during the conceptual stages of
product development.

The method is implemented after students have conducted user research
and developed early conceptual prototypes. At this stage, design teams
present their design proposals and explain how research findings informed
the characteristics of their proposed solutions.

The CBDA activity structures critique sessions through a sequence of
stages that guide interaction between design teams and encourage evidence-
based reasoning.

STRUCTURE OF THE GAME

The game is organized through several stages that support collaborative
critique and design reflection.



96 Cortes-Chavez et al.

Presentation Stage

Each design team presents its project and explains the research insights that
informed the characteristics of the proposed product.

Observation Stage

Students analyze the projects presented by other teams and identify potential
inconsistencies between research findings and design decisions.

Questioning Stage

The questioning process includes two contextual questions followed by a
critical coin question designed to evaluate the coherence between research
insights and product characteristics.
The contextual questions help verify previously presented information,
while the coin question challenges the reasoning behind design decisions.
The rules governing the exchange of tokens during the activity are
summarized in Table 1.

Table 1: Rules of the coin-based design argumentation method.

Situation Outcome

Strong question and weak answer Responding team loses one coin

Strong question and strong answer No coins exchanged

Weak question Questioning team loses one coin
Response without evidence Responding team loses two coins
Failure to respond within time Team loses one coin

The questioning sequence followed by students is structured according to
three types of questions described in Table 2.

Table 2: Structure of a questioning turn.

Situation Outcome

Context Question 1 Confirm previously presented information
Context Question 2 Clarify research assumptions

Coin Question Evaluate coherence between research insights
and design decisions

RESEARCH METHOD

This study follows a qualitative educational research approach based on the
long-term implementation of the CBDA methodology in design education
contexts.

Educational Context

The methodology has been implemented in undergraduate courses in
industrial design and product design engineering where students develop
user-centered design projects.
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Participants

The method has been applied across multiple cohorts of undergraduate
students for more than fifteen years of teaching practice.

Procedure

The implementation of the CBDA methodology follows several stages that
structure the critique activity within the design process.

The CBDA methodology is implemented through collaborative critique
sessions in which design teams present their prototypes and engage in
structured questioning using the coin-based system. Figure 1 presents
examples of classroom sessions where the methodology was applied during
undergraduate design course.

Figure 1: Classroom implementation of the coin-based design argumentation method
(CBDA). The images illustrate collaborative critique sessions where students present
design prototypes and engage in structured questioning using the token-based
system.

Introduction of the Game

Before the critique session begins, the instructor introduces the CBDA
methodology and explains the objective of the activity. Students are informed
that the exercise aims to strengthen their ability to justify design decisions
using research evidence and to critically analyze the relationship between
research insights and product characteristics.
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The instructor then explains the rules of the token-based system. Each
design team receives three coins that represent a portion of the course
evaluation. These tokens function as incentives that encourage students
to formulate meaningful questions and defend their design decisions with
research-based arguments.

Design Presentation

Each team presents its project and explains the research findings that
informed the proposed product characteristics.

Observation and Question Preparation

Students analyze the projects presented by their peers and identify potential
inconsistencies between research insights and design decisions.

Structured Questioning Game

During the questioning rounds, teams formulate contextual questions
followed by a coin question. Tokens are exchanged depending on the strength
of the question and the quality of the response.

Reflection and Iterative Redesign

After several questioning rounds, the activity concludes with a reflection
stage. Teams analyze the feedback received and identify areas where their
design decisions require revision. As a result, students revisit earlier stages
of the design process to refine their concepts and improve the coherence
between research insights and design outcomes.

LEARNING OUTCOMES

The CBDA methodology encourages students to recognize the importance
of supporting design decisions with research evidence rather than intuition.
Gamified critique environments increase engagement and participation
while reinforcing research-based reasoning among students (Triantafyllou
et al., 2019).
The main learning outcomes observed during the implementation of the
methodology are summarized in Table 3.

Table 3: Observed learning outcomes.

Learning Dimension Observed Outcome

Research integration Stronger connection between research and design
Design argumentation Improved justification of design decisions
Critical thinking Identification of inconsistencies

Collaborative learning Increased peer dialogue

Iterative design Improved prototype refinement
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DISCUSSION

The CBDA methodology transforms traditional critique sessions into
structured learning environments that promote evidence-based reasoning
and collaborative reflection.

By combining gamification, structured questioning, and peer critique,
the method encourages students to articulate design arguments supported
by research evidence. This process helps students identify inconsistencies
between research findings and product characteristics while fostering deeper
understanding of the design process.

These findings align with previous research highlighting the value of
experiential and collaborative learning environments within design education
(Kolb, 1984).

CONCLUSION

Human-Centered Design requires designers to translate research insights
into coherent product characteristics and meaningful design solutions.

The Coin-Based Design Argumentation Method offers a practical
pedagogical framework that strengthens research-based reasoning through
structured and gamified critique sessions. By encouraging students to justify
design decisions using evidence and engage in collaborative questioning, the
methodology promotes critical thinking and reflective design practices.

Future research may explore quantitative evaluation of learning outcomes
associated with the methodology and examine its potential application in
other educational contexts.
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