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Abstract 
PEKA Cards are an educational card-game teaching aid developed as an output of the Lantip (Teacher 
Professional Practice) program at SMK Negeri 9 Semarang. The media emerged from an evaluation of a 
previous output, a question bank that was considered static and insufficient for training students to respond 
sensitively to authentic business situations. Through discussions with the supervising teacher, the question 
bank was transformed into a case-based card game covering growth mindset, entrepreneurial character, and 
business opportunities, and was designed as an alternative format for assessment in the Creativity, Innovation, 
and Entrepreneurship (KIK) subject at vocational high school level. This article describes the development 
process, including idea generation, content and game-mechanism design, visual design in Canva, production 
constraints, and an initial classroom try-out. The try-out focused on playability rather than pre–post 
effectiveness; it revealed the need for clearer rule briefing, detected an item-writing error that was 
subsequently revised, and informed reprinting at the correct card size. The discussion connects these findings 
with recent literature on gamification, educational cards, experiential entrepreneurship education, peer 
assessment, and growth mindset. PEKA Cards show practical promise as a low-technology, case-based 
assessment medium, while stronger claims require systematic content validation, scoring-reliability checks, 
and controlled effectiveness studies. 
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INTRODUCTION 

 
The Creativity, Innovation, and Entrepreneurship (KIK) subject in vocational high schools 

requires students not only to memorize concepts of business opportunities but also to read real 
situations and make appropriate decisions within them. Such capability is difficult to assess solely 
through one-way written questions because students may answer from remembered material without 
being genuinely trained to analyze the context of the case before them. In the previous Lantip activity, 
the output produced was a question bank for the KIK subject. The question bank supported the 
evaluation process, yet its presentation remained conventional: a collection of written questions 
completed individually without interaction or time constraints approximating the pressure of decision 
making in real business settings. This condition became a point of evaluation with the supervising 
teacher in the subsequent Lantip implementation. 

From discussions with the supervising teacher came the idea of developing the existing question 
bank into a more interactive form: a case-based educational card game. The idea was realized as PEKA 
Cards, a teaching aid designed not only as a practice medium but also as an alternative format for 
classroom assessment. Assessment media in vocational education need alignment between the form 
of the task and the competency being developed. In KIK, identifying opportunities, weighing 
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consequences, and explaining the reasoning behind decisions are closer to open situational problems 
than to simple reproduction of definitions. Accordingly, the change from a question bank to PEKA 
Cards was not merely a visual redesign; it altered how students interacted with questions through 
cases, time limits, card rotation, and accountable decisions. Li et al. (2023) found that gamification 
can improve learning outcomes overall, but its effects depend substantially on design, context, 
duration, and the type of gameful experience. Game elements therefore cannot replace sound 
instructional design. 

PEKA Cards also differ from much of the digital gamification literature because they use a low-
technology physical medium. This makes them easy to reproduce and less dependent on individual 
devices, while still requiring carefully structured play. Li et al. (2024) reported that gamification can 
support intrinsic motivation, particularly perceived autonomy and relatedness, but may have only 
limited effects on perceived competence. For PEKA Cards, this means that time pressure and 
competition should be balanced by clear directions, appropriate difficulty, and post-game discussion. 

This article therefore aims to describe the transformation of the question bank into PEKA 
Cards, explain the design decisions underlying its content and game mechanism, report findings from 
an initial classroom try-out, and discuss its potential and limitations as both a teaching aid and an 
alternative KIK assessment format. Its practical novelty lies in combining entrepreneurship cases, a 
physical card game, time constraints, item rotation, and a referee role that manages play and scores 
responses with an answer key in a vocational-school context. The article does not claim causal 
effectiveness for learning outcomes, growth mindset, or entrepreneurial readiness; it documents 
media development and initial playability before more rigorous effectiveness testing. 

 
METHOD 

 
Development Design and Context 

This article adopts a descriptive practice-based approach to document the development of PEKA 
Cards during Lantip. The sequence reflects the process that actually occurred: evaluation of the 
previous question bank, discussion with the supervising teacher, transformation of content into cases, 
design of game mechanisms, visual design using Canva, initial production, a Grade XI classroom try-
out, revision of content and print size, and reprinting. The process is iterative because information 
from one stage informed changes in the next. Tinoca et al. (2022) identify design–implementation–
reflection–revision cycles as a central feature of design-based educational work. Nevertheless, this 
project is not presented as a full design-based research study because it did not begin with a formal 
research protocol, standardized validation instruments, or multiple structured cycles of testing. 
 
Materials and Analytical Focus 

The evidence available for this report consisted of the previously developed KIK question bank, 
the rewritten case scripts, situation and reminder cards, rule cards, answer-key cards, packaging 
design, records of production problems, discussions with the supervising teacher, and feedback arising 
during classroom use. The material was analyzed descriptively by tracing the relationship between the 
initial problem, design decisions, events in the try-out, and subsequent revisions. The analytical focus 
was not student achievement scores but four practical dimensions: whether the game mechanism 
could be implemented, whether the rules were understood, whether item content was accurate, and 
whether the physical product matched the intended design. 
 
Initial Classroom Try-out 

The try-out was conducted in a Grade XI class as an initial playability check. Students played in 
groups of five participants and one referee. Each participant had two minutes to respond to one 
situation card before the card rotated. The referee managed timing, collected answers, and checked 
participant responses using a separate answer key, while the referee's own special questions were 
scored by the teacher. Observation centered on whether the sequence of play could be followed, 
whether participants understood card functions and rotation, and whether item-writing problems 
appeared. Because no pretest, posttest, control group, standardized questionnaire, or psychological 
measure of growth mindset was used, the findings are interpreted as playability evidence and revision 
input rather than proof of learning gains. 
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Interpretive Caution 

Interpretation is deliberately limited to information available from the development process. 
Students' impressions that the game was exciting and tense are treated as user feedback, not as a 
validated measure of motivation. Likewise, one detected item error is important for revision but cannot 
establish the quality of all items. This distinction prevents a development report from making claims 
beyond its design. No personal identities or individual student scores are reported. Future studies that 
measure achievement or psychological constructs should use appropriate ethical procedures, validated 
instruments, and analysis designs aligned with their intended claims. 
 
From Question Bank to a Card-Game Idea 

The starting point for PEKA Cards was an evaluation of the question bank produced in the 
previous Lantip activity. The question bank was judged insufficient to train students' sensitivity 
because it positioned them only as respondents to questions without competition or time pressure. 
Together with the supervising teacher, the developers considered that growth mindset, entrepreneurial 
character, and business-opportunity material could be trained more appropriately through situations 
that require students to read cases and take a position quickly, as occurs in everyday entrepreneurial 
practice. A card game was therefore selected because it could combine case studies, time limits, and 
group work within one medium. 
 
Developing Content and Game Mechanics 

After the card-game concept was agreed upon, the next stage was to rewrite the question-bank 
material into case scripts covering three themes: growth mindset, entrepreneurial character, and 
business opportunities. Each case included several statements whose correctness had to be judged by 
students. Answers therefore moved beyond memorizing one correct option toward analyzing multiple 
statements within a situation. The game mechanism was also designed to function as an alternative to 
an ordinary written test. Students were divided into small groups with one member acting as referee, 
responsible for managing time, collecting answers, and scoring them using an answer-key card kept 
separate from the question cards. The referee also answered special questions scored directly by the 
teacher, providing an additional safeguard for objectivity while the game retained its competitive 
atmosphere. 
 
Designing the Card Appearance 

The visual design of PEKA Cards was created in Canva, including the question cards, reminder 
side, rule cards, answer keys, and box packaging. The entire process from discussing the output with 
the supervising teacher to producing the completed product took approximately one month and 
included case writing, game-mechanism design, and visual design. 
 
Production Constraint 

An early production problem was a mismatch between the printed card size and the original 
design because of miscommunication with the printing service. The problem became a concrete lesson 
that print specifications, including dimensions, need to be communicated in detail from the outset so 
the final product matches the design. In summary, PEKA Cards developed through five linked 
decisions: identifying the limitation of the old question bank, converting questions into cases, 
designing rules that created interaction and time constraints, visualizing the components as an 
integrated card set, and testing and revising the product based on actual classroom events. The value 
of the process lies in the connection among stages. The initial problem of static assessment was 
addressed not merely through visual redesign but by changing student activity. At the final stage, an 
item error and inaccurate print size became concrete design information for the next revision cycle. 

 
RESULTS AND DISCUSSION 

 
PEKA Card Product 

The final PEKA Card product consists of five situation cards for participants, three special 
situation cards for the referee, rule cards for participants and the referee, answer-key cards for the 
referee and teacher, and a box package. Each question card has two sides: a case narrative with answer 
options and an illustrated reminder side. The game is played in groups of five participants and one 
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referee. Each participant answers one situation card within two minutes before the card is rotated to 
the next participant. The double-sided format is consistent with other educational-card developments, 
such as the digital-safety quartet cards reported by Alfian et al. (2026) and the interactive science 
education cards developed by Aulia and Aufa (2024), both of which combine task content and visual 
cues across card surfaces. 

 
Fig. 1. Situation card (question side and reminder side) 

During the Grade XI classroom try-out, the game could be implemented according to the plan, 
although several students were initially confused until the rules were explained again in greater detail. 
The try-out was not intended to compare before-and-after outcomes; it was intended to determine 
whether the mechanism could run as designed. It also generated direct user feedback. A student in one 
class identified an error in one of the question scripts, which was then revised before the cards were 
reprinted at the correct size with corrected content. Students described the game as both exciting and 
tense because of the time limit, and play proceeded smoothly once the rules were understood. 

From a playability perspective, the try-out yielded three actionable findings. First, initial 
confusion suggests that a rule card alone may not be sufficient; a brief teacher briefing and one 
demonstration round should precede scored play. Second, the item error detected by a student shows 
that user-level readability testing can identify problems missed during drafting. Third, the 
combination of excitement and tension indicates that time limits do shape the intended game 
atmosphere, but they must be managed so that pressure does not undermine comprehension. The 
principal result of the try-out is therefore operational information that directly informed revision of 
rules, content, and production not a quantified learning effect. 

 

 
Fig. 2. PEKA Card packaging (box net) 

The shift from a conventional question bank to PEKA Cards is consistent with studies suggesting 
that card-based learning media and gamification can increase student interest, motivation, and 
learning outcomes compared with conventional approaches. Setyati et al. (2025) and Hardina (2024) 
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reported that educational aids and card games stimulated learning interest at elementary level, while 
Akhmadi et al. (2025) and Putri and Trisnawati (2024) reported improved motivation and learning 
outcomes in vocational high-school contexts through gamified media. The systematic review by 
Dahalan et al. (2024) on gamification and game-based learning in vocational education likewise found 
generally positive effects on academic performance, engagement, and motivation, providing a 
conceptual basis for replacing a static question bank with a card-game format. Conceptually, PEKA 
Cards are best understood as a combination of game-based learning and gamified assessment 
elements. The learning task is embedded in the game through situation cards, whereas time limits, 
rotation, competition, and differentiated roles make the experience gameful. This distinction matters 
because benefits do not arise from the 'game' label itself. Li et al. (2023) found positive aggregate 
effects of gamification but also important moderation by design and context. The quality of PEKA 
Cards should therefore be judged by how well cases, rules, timing, feedback, and reflection support 
KIK objectives, not by entertainment value alone. 

From a motivational perspective, group play and card rotation may support relatedness because 
students participate in a shared activity and depend on a common sequence. Yet time pressure and 
competition may reduce perceived competence for students who need more time to understand a case. 
Li et al. (2024) found positive effects of gamification on autonomy and relatedness but a more limited 
effect on perceived competence. Teachers can therefore retain time limits as a defining feature while 
offering an unscored practice round, ensuring legible card text, and conducting reflection after all cards 
have been completed. The growth-mindset content in PEKA Cards is based on the idea that openness 
to failure and willingness to adapt can be discussed through concrete situations rather than memorized 
as concepts. Rissanen et al. (2021) found that classroom implementation of growth-mindset pedagogy 
depends substantially on how teachers themselves enact the mindset in guiding student reflection. 
This makes the role of the supervising teacher, classroom teacher, and referee important in discussing 
answers after the game. At the same time, Zrudlo (2026) cautions that empirical evidence on growth-
mindset interventions is mixed and highly context-dependent. Any claim that PEKA Cards train 
growth mindset should therefore be treated as a conceptual potential observed qualitatively in an 
initial try-out, not as a systematically measured effect. 

Recent evidence also supports caution in using growth mindset as an outcome claim. 
Macnamara and Burgoyne (2023) reported that growth-mindset interventions had very small effects 
on academic achievement and that effects were not convincing under the strictest methodological-
quality criteria. Bardach et al. (2024), focusing on teachers, likewise found generally small associations 
and no significant relationship between teacher growth mindset and student achievement. For PEKA 
Cards, this evidence supports a restrained interpretation: the cards can prompt discussion about 
failure, effort, strategy, and adaptation, but a single game session cannot be treated as evidence that 
students' growth mindsets have changed. 

The requirement to read cases and make decisions within limited time is also related to 
entrepreneurial character and critical thinking. Zharifah and Sukmadewi (2024) found a positive 
relationship between critical thinking and entrepreneurial mindset among university students, which 
is relevant to the requirement in PEKA Cards to judge several statements within each situation. 
Mugiarto (2023) and Manalu et al. (2024) likewise emphasize that entrepreneurial character and skills 
are better developed through concrete experience and practice than through theoretical delivery alone, 
while Nafiati et al. (2026) report that learning-by-doing approaches contribute to vocational students' 
entrepreneurial interest. Sunarti et al. (2025), in examining entrepreneurial readiness among Grade 
XII vocational students, further reinforce the importance of learning experiences that approximate 
real business situations while students are still at school. 

The entrepreneurship cases have a stronger rationale when understood as active decision-
making experiences. Motta and Galina (2023) describe experiential entrepreneurship education as 
learning by doing that can contribute to entrepreneurial skills, competencies, and intentions, although 
activities and implementation challenges vary. PEKA Cards cannot replace authentic business practice, 
but they can serve as a preparatory bridge in which students identify relevant information, compare 
alternatives, and respond to scenarios before engaging with more complex business decisions in 
projects or teaching-factory settings. The case-study content in PEKA Cards, including the pricing-
strategy case in Situation 2, also has a basis in applied entrepreneurship learning. Widiastuti et al. 
(2025) reported that case-based training on pricing strategy improved participants' understanding of 
basic pricing principles, indicating that similar scenarios can provide useful conceptual practice for 
vocational students. 
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The referee's role in scoring participant responses with an answer key introduces a peer-
assessment element. Verdiyanti (2025) reports that peer assessment in collaborative learning can 
strengthen responsibility and motivation to contribute, but can also create objectivity and 
interpersonal-conflict concerns. PEKA Cards anticipate part of this risk by separating roles: the referee 
scores participants using a provided answer key, while the referee's own answers are scored directly 
by the teacher, retaining peer involvement without relying completely on student subjectivity. The 
referee mechanism should be treated not merely as a faster scoring arrangement but as a peer-
assessment design that requires safeguards. Senden and Coertjens (2024) show that peer assessment 
can support learning yet also raise issues of trust, fairness, and discomfort; training and clearer 
guidance tend to reduce interpersonal problems. The PEKA answer key and teacher scoring of referee 
responses already provide an initial control. Future versions should add scoring examples, a procedure 
for disputed answers, and teacher confirmation for ambiguous cases so that reliability does not depend 
on a single student assessor. 

Because PEKA Cards are intended as an alternative test format, assessment quality must be 
considered alongside media attractiveness. An enjoyable game does not automatically produce valid 
measurement. Each situation card should map to a clear learning indicator, difficulty should be 
balanced across cards, and answer keys should include brief rationales to support consistent scoring. 
The item error identified during the try-out underscores the need for review before formal use. Further 
development should include content and media expert review, readability testing, alignment checks 
between indicators and items, and agreement checks between referee and teacher scores. If the 
resulting score is used summatively, item analysis and reliability evidence become particularly 
important. 

Overall, the PEKA Card development process resembles patterns found in other card and 
gamified media developments: selecting a game form to increase engagement and using cycles of trial 
and revision before formal use. Similar practices appear in the digital-safety quartet cards of Alfian et 
al. (2026) and the interactive science cards of Aulia and Aufa (2024), which used more structured 
expert validation. The PEKA try-out remains informal and was limited to an initial classroom use 
without standardized validation instruments. Further development should therefore use more 
systematic validation and testing so that the effectiveness of PEKA Cards as an assessment tool can be 
evaluated more convincingly. Production specifications also have pedagogical consequences. Cards 
that are too small may reduce readability, while cards that are too large may be difficult to rotate and 
store. The initial print-size mismatch demonstrates that technical specifications belong within 
instructional design rather than at the end of it. A full-size prototype, bleed and cutting-margin checks, 
minimum font-size checks, text-background contrast checks, and table-top simulations can be 
completed before mass printing. These steps reduce reprinting costs and help preserve the intended 
user experience. 
 
Practical Implications 

Practically, PEKA Cards can be adapted for structured practice, enrichment, group discussion, 
or formative assessment, provided that the teacher adjusts procedures to the purpose. In practice 
sessions, discussion of reasoning can be expanded and timing relaxed. In assessment use, scoring 
procedures should be more standardized, assistance between participants limited, and card difficulty 
checked. A short pre-game briefing, one demonstration round, clarification of the referee role, and a 
procedure for scoring disagreements are recommended. A post-game debriefing is equally important 
so the rapid decisions made during play are converted into explicit conceptual understanding. 
 
Limitations and Further Development 

This report has important limitations. The try-out represents an initial classroom use rather 
than an experiment. It does not report pretest–posttest data, a control group, a systematically 
documented sample size, standardized motivation questionnaires, a growth-mindset instrument, or 
structured expert validation. Consequently, no effect size can be claimed for learning, motivation, 
growth mindset, or entrepreneurial readiness. Future work should include content and media expert 
validation, multi-class practicality testing, inter-rater scoring reliability, and quasi-experimental or 
mixed-method studies. Replication across vocational programs is also needed to test whether the cases 
and game mechanism remain relevant for students with different disciplinary backgrounds. 
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CONCLUSION 
 

The journey of PEKA Cards from a static question bank to a card-game teaching aid used 
directly as an alternative assessment format demonstrates that educational media do not always 
emerge from a perfect design at the outset. Discussion with the supervising teacher initiated the idea, 
while printing problems and direct student feedback during the try-out became part of the process 
that strengthened the final product before formal classroom use. The experience provides a basis for 
reflection on future KIK teaching-aid development, especially media that are more interactive while 
remaining defensible as assessment instruments. At the current stage, the main contribution of PEKA 
Cards is a game-based assessment prototype that has passed through a problem–design–try-out–
revision cycle and is supported conceptually by recent literature. Its publishable value lies not in a 
causal claim of effectiveness but in transparent documentation of the design process, playability 
findings, and a clear agenda for systematic validation. 
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