Asia—Pacific Journal of Educational Management Research
Vol. 10, No. 2 (2025), pp. 51-64
http://dx.doi.org/10.21742/ajemr.2025.10.2.05

Integrating Game-Based Learning into Quantitative Courses: A
Reflective Study on Teaching Innovation

Anna-Lena Weiss! and Markus Heidemann?

Ynstitute for Educational Innovation, Faculty of Humanities and Social Sciences,
University of Mannheim, Baden-Wurttemberg, Germany
2Chair of Applied Statistics and Digital Learning, Faculty of Economics and
Management, Technical University Dortmund, North Rhine—Westphalia, Germany
'anna-lena.weiss@uni-mannheim.de, “markus.heidemann@tu-dortmund.de

Abstract

This article offers a structured self-reflective examination of a Game-Based Learning
(GBL) model applied in Quantitative courses at an international university in Southeast Asia.
The teaching approach combines constructivist and humanistic principles with authentic
learning activities and digital tools, including Socrative and Quizlet, to support second-
language learners in developing a deeper understanding of statistical concepts. Drawing on
several years of teaching and course coordination, the analysis examines how integrating
game-based tasks and authentic assessments influenced student engagement, learning
performance, and classroom participation. The findings indicate that the approach increased
students’ confidence in handling technically demanding content and supported measurable
improvements in overall course outcomes. In addition, the model had a sustained positive
effect on the lecturer's teaching evaluations and resulted in recognition at both institutional
and external levels. The study aims to provide evidence-informed insights for educators
seeking to enhance Quantitative education through learner-centered and technology-
supported pedagogical innovations.

Keywords: Game-based learning, Quantitative courses, Authentic Assessment, Reflective
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1. Introduction

Quantitative courses—such as business statistics, quantitative methods, and basic
econometrics—are foundational for many undergraduate programs. Yet, they remain among
the most challenging subjects for students in international, multilingual classrooms. Students
commonly report anxiety, low self-efficacy, and difficulty relating abstract mathematical
concepts to real-world contexts, which reduces engagement and contributes to poor
attendance and performance. To address these persistent challenges, educators increasingly
turn to Game-Based Learning (GBL) and gamification, combined with authentic, technology-
supported tasks, to create more active, motivating, and context-rich learning environments
[1][2][3]. The present study examines a practitioner-devised, game-based teaching model
implemented in Quantitative courses with second-language learners. It offers a structured,
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evidence-informed reflection on its pedagogical effects (see the author's teaching narrative
and practice summary).

Contemporary empirical work shows that well-designed GBL interventions can increase
student motivation, attendance, and short-term learning gains. Specific gamification elements
(points, badges, leaderboards, narrative tasks) often interact with course design to influence
achievement and engagement [1][2][3]. Several quasi-experimental and large-sample studies
report modest-to-substantial gains in course success rates and average grades following
gamified interventions in STEM and business curricula. At the same time, systematic reviews
highlight variability across contexts and the need for careful design and alignment with
learning outcomes [1][2][11]. At the same time, research on the use of formative digital tools
(e.g., Socrative, Quizlet, Kahoot!) has documented their value in promoting interaction,
timely feedback, and peer discussion—features that complement game-based activities and
support second-language learners in particular [5][6][9].

Authentic assessment and task design are particularly salient when teaching quantitative
subjects: authentic tasks that mimic workplace problems or meaningful inquiry facilitate
transfer and deeper understanding, while also enhancing students’ perceptions of relevance
and employability [7][12]. Recent syntheses emphasise that authentic assessment, combined
with digital affordances, strengthens students' ability to apply quantitative reasoning in
realistic scenarios and supports the development of higher-order skills such as problem-
solving and collaboration [7][8][12]. Nevertheless, reviews also note gaps in the literature:
many studies focus on short-term outcomes, few examine sustained changes in teaching
practice and lecturer evaluation metrics, and limited evidence addresses multilingual or
second-language learning environments in Southeast Asian universities [2][7][21].

Against this background, the present paper addresses an applied and under-examined
problem: how can an integrated, game-based teaching model—woven together with
constructivist and humanistic principles, authentic assessments, and targeted digital tools—
improve student engagement, reduce affective barriers to learning, and produce sustained
improvements in course outcomes and teaching evaluations in Quantitative courses taught to
second-language learners? The context is a practitioner’s multi-year self-reflection and action
research across Business Statistics and related courses; the study therefore foregrounds
practice-based evidence while situating results in recent empirical and review literature
[11[4][5]-

Although prior research indicates that GBL and formative digital tools can enhance
motivation and short-term performance, there remains insufficient evidence about (a) the
long-term impact of an integrated GBL + authentic assessment model on sustained student
outcomes and lecturer evaluation metrics, and (b) how such models perform in multilingual,
Southeast Asian higher-education contexts where second-language learners predominate. This
study seeks to fill that gap by providing a systematic self-reflective account of an
implemented teaching model and by relating practice-based outcomes to the broader evidence
base.

This paper makes three distinct contributions. First, it presents a detailed practitioner-
developed GBL model that integrates humanistic, constructivist, and authentic-assessment
principles with concrete digital tools (e.g., Socrative, Quizlet) tailored for second-language
learners—an implementation-level contribution that is currently underrepresented in the
literature [5][6][9]. Second, through longitudinal self-reflection and action research methods,
it documents sustained changes in student engagement, attendance patterns, and lecturer
Good Teaching Scores (GTS), thereby offering evidence of longer-term pedagogical effects
beyond typical short-term trials [1][11]. Third, by situating practice-based findings within a
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recent empirical and review literature, the study provides actionable guidelines for instructors
seeking to adapt game-based, technology-enhanced teaching in quantitative disciplines and in
multilingual higher-education settings [2][7][12].

The remainder of the paper proceeds as follows: Section 2 briefly situates the teaching
model in relevant theoretical frameworks; Section 3 describes the action-research activities
and data sources; Section 4 presents the reflective findings and discussion; and Section 5
concludes with implications for practice and future comparative research.

2. Theoretical framework

The teaching model examined in this study draws on three principal theoretical
perspectives: constructivist learning theory, humanistic pedagogy, and game-based learning
integrated with authentic assessment. These frameworks provide the pedagogical foundation
for designing effective, student-centred learning experiences in Quantitative courses,
particularly in multilingual higher-education contexts.

2.1. Constructivist learning theory

Constructivist learning theory posits that learners actively construct new knowledge
through meaningful engagement with tasks, peers, and instructors. Recent empirical research
demonstrates that constructivist environments—characterised by collaboration, inquiry, and
hands-on activities—support deeper conceptual understanding and improved academic
performance in mathematics and statistics education [13][14]. Digital tools that facilitate real-
time feedback and low-stakes experimentation have been shown to enhance constructivist
learning processes further, particularly when embedded in problem-based or inquiry-driven
activities [15]. Studies conducted in multilingual higher-education settings also show that
constructivist approaches reduce cognitive load for second-language learners by emphasising
visualisation, collaborative dialogue, and experiential modelling rather than passive
exposition [16]. For this reason, constructivist design elements such as guided simulations,
peer-supported tasks, and facilitated class discussions form an essential part of the teaching
model presented in this study.

2.2. Humanistic pedagogy and learner empowerment

Humanistic pedagogy emphasises student autonomy, emotional well-being, intrinsic
motivation, and learner agency. Recent studies note that student-centred, supportive learning
environments strongly predict persistence and engagement in mathematically intensive
courses [17][18]. Humanistic teaching has been associated with higher levels of self-efficacy,
reduced anxiety, and stronger classroom participation—effects particularly relevant for
guantitative subjects often perceived as intimidating or inaccessible [19].

Evidence from European and Asian universities shows that lecturer approachability,
empathy, and transparent communication significantly influence students' willingness to
participate, especially among second-language learners who may hesitate due to linguistic
insecurity [20]. Within this study's context, facilitating a safe, supportive, and collaborative
classroom climate was therefore regarded as an essential pedagogical foundation.

2.3. Game-based learning and pedagogical gamification
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Game-Based Learning (GBL) and pedagogical gamification involve integrating game
elements—such as structured challenges, progression systems, simulations, and playful
problem-solving—into instructional contexts. Recent research highlights that GBL increases
motivation, engagement, time-on-task, and overall achievement in STEM and business
courses [21]. Systematic reviews further note that GBL promotes sustained attention, reduces
learning barriers, and encourages iterative practice, all of which are central to mastering
guantitative concepts [22].

Adopting game-based frameworks has also been shown to enhance statistical reasoning
and data literacy by enabling interactive experimentation and exploratory learning, often via
digital platforms or small-scale physical simulations [23]. These findings support the use of
hands-on, game-based activities—such as dice simulations for hypothesis testing—in
Quantitative courses to make abstract concepts more accessible and engaging.

2.4. Authentic learning and authentic assessment

Authentic learning frameworks emphasise the need for tasks that mirror real-world
professional contexts. Recent investigations in higher education show that authentic
assessments promote deeper learning, transferable skills, and improved performance across
guantitative disciplines [24]. By engaging students in realistic data-collection activities,
applied analysis tasks, and scenario-based statistical decision-making, authentic learning
environments encourage meaningful application of theoretical concepts.

Research further indicates that authentic assessment supports second-language learners by
shifting the emphasis from text-heavy examinations toward performance-based
demonstrations of understanding, minimising linguistic constraints, and allowing the
multimodal expression of knowledge [16][20]. Integrating authentic assessment with digital
formative feedback tools enhances transparency, supports self-regulation, and improves
students’ confidence in applying quantitative reasoning.

2.5. An integrated pedagogical model

The teaching approach examined in this study is conceptualized as an integrated
pedagogical model that synthesizes four mutually reinforcing theoretical foundations:
constructivist learning, humanistic pedagogy, game-based learning, and authentic assessment.
Each component serves a distinct pedagogical function, and their integration creates a
coherent, research-informed framework for teaching Quantitative courses to second-language
learners in international higher education.

Constructivist learning principles provide the structural basis for active, inquiry-oriented
learning environments in which students develop conceptual understanding through
engagement, exploration, and collaboration. Humanistic pedagogical elements support
learners' emotional, motivational, and interpersonal needs, thereby reducing anxiety, fostering
confidence, and encouraging participation in mathematically demanding content. The game-
based learning dimension introduces challenge, simulation, and playful interaction, enabling
iterative practice and conceptual experimentation. Finally, authentic assessment ensures that
course activities and evaluation methods remain closely connected to real-world contexts,
strengthening the relevance and transferable value of quantitative reasoning.
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Figure 1. Integrated pedagogical model combining constructivist learning, humanistic pedagogy, game-
based learning, and authentic assessment

Figure 1 illustrates the conceptual organisation of this integrated model. The four
foundational elements are presented as interconnected components feeding into a central hub
representing the overall pedagogical approach. The model highlights that effective instruction
in Quantitative courses does not rely on any single method but rather on the deliberate
combination of supportive, interactive, and practice-based strategies. The integration of these
elements provides a theoretically sound structure that addresses common challenges in
guantitative education, particularly in multilingual and culturally diverse learning
environments.

This model guides the design and implementation of the teaching practices analysed in this
study and offers a framework that educators can adapt to enhance engagement,
comprehension, and performance in quantitative disciplines.

3. Methodology

This study adopts a self-reflective action research design to analyse the implementation
and outcomes of an integrated pedagogical model in Quantitative courses taught at an
international university in Southeast Asia. Action research is well established as a suitable
methodological approach for examining teaching innovations because it enables educators to
systematically reflect on their own practices, evaluate the effects of pedagogical
interventions, and iteratively refine instructional strategies based on evidence collected over
time [25][26]. Given that the objective of this study is to document and analyse the
development of a game-based, student-centred teaching model, action research provides an
appropriate framework for capturing both the process and outcomes of pedagogical change.
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3.1. Research design

The study follows a cyclical action-research structure, including planning, implementation,
observation, and reflection phases. This iterative structure aligns with established action-
research frameworks commonly used in higher education to improve instructional quality and
enhance learners' experiences [27]. Over several semesters, the researcher planned targeted
changes to instructional practice—namely, integrating game-based activities, authentic
learning tasks, and digital tools—and subsequently observed their impact on student
engagement and understanding.

The data informing this reflection were generated naturally during the researcher's regular
teaching practices, including lesson designs, teaching journals, informal student feedback, and
course evaluations and teaching performance metrics. These materials provide rich qualitative
and descriptive insights into the evolution of the teaching model.

3.2. Context and participants

The study was conducted in undergraduate Quantitative courses, including Business
Statistics, Quantitative Methods, and Basic Econometrics, delivered in English to cohorts of
first- and second-year students. Most students were second-language English learners, a
factor identified in the literature as influencing learner confidence, participation, and
performance in technical subjects [28].

Class sizes ranged from 30 to 45 students per cohort. The researcher served as both a
lecturer and a course coordinator, designing all learning activities, assessments, and online
support resources. This dual role is typical in reflective teaching studies and ensures direct
insight into curriculum design, delivery, and classroom dynamics [29].

3.3. Data sources

Because the study is based on self-reflection rather than experimental comparison, multiple
naturalistic data sources were drawn upon to assess the pedagogical model:

e Teaching journals and reflection notes documenting observations after each
session

e Samples of learning activities, including game-based tasks, quizzes, and hands-on
simulations
Student informal feedback collected through in-class discussions and digital tools

e Attendance patterns, observed across sessions following the implementation of the
model

e Teaching evaluation data (Good Teaching Scores), which provided longitudinal
indicators of student satisfaction

e Aggregated student performance trends, including midterm and final assessments
(no individual student data were used)

e The combination of these sources aligns with recommended qualitative
documentation strategies in reflective teaching research [30].

3.4. Procedures

The pedagogical model was implemented across multiple semesters, with each cycle
consisting of:
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1. Planning phase: Identification of teaching challenges (e.g., low engagement,
difficulty understanding statistical concepts). Selection of GBL activities, authentic
tasks, and digital tools.

2. Implementation phase: Introduction of redesigned activities, including dice-based
hypothesis testing, peer simulations, Socrative quizzes, and real-time collaborative
data analysis.

3. Observation phase: Monitoring of student participation, attendance, activity
completion, misconceptions, and engagement levels.

4. Reflection phase: Review of teaching journals, course feedback, and teaching
evaluations to guide further refinement of the model.

This reflective cycle continued over several semesters, allowing the researcher to observe
sustained rather than short-term changes—an important distinction noted in recent
pedagogical research [31].

3.5. Ethical considerations

The study is based on self-reflection and uses only aggregated course-level observations,
which do not require individual student data or identifiable information. Therefore, no
personal data from students was collected or analysed. As such, the study aligns with ethical
guidelines for practitioner research in higher education [32]. Institutional ethics approval was
not required for this type of reflective methodological study.

3.6. Methodological limitations

Reflective action research carries inherent limitations, including the absence of control
groups and the reliance on practitioner interpretation. While this design yields rich
pedagogical insights, findings should be interpreted as context-specific rather than universally
generalisable. However, these limitations are mitigated through triangulation of multiple data
sources and alignment with the broader literature on pedagogical innovation.

4. Results and discussion

This section presents an expanded analysis of the outcomes associated with implementing
the integrated pedagogical model. The findings reflect multiple semesters of iterative practice
and observation, encompassing changes in student behaviour, learning performance,
attendance patterns, classroom engagement, and teaching evaluation scores. Collectively, the
results demonstrate the model’s capacity to address both cognitive and affective barriers
commonly encountered in Quantitative courses.

4.1. Student engagement and participation

The introduction of game-based learning activities, authentic tasks, and realtime digital
interactions led to an observable transformation in student engagement patterns. Previously
hesitant students—particularly those with lower English proficiency—began actively
participating in discussions, group tasks, and problem-solving sessions. The interactive
learning climate fostered a sense of psychological safety, enabling learners to attempt answers
without fear of embarrassment or judgment. The expanded comparison in Table 1 illustrates
these shifts with more granular engagement metrics.
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Table 1. Observed changes in student engagement before and after implementation

Engagement Indicator Before Implementation After Implementation
Voluntary participation in Low; dominated by a few Moderate to high; wider distribution
discussions confident students across class
Completion of in-class learning Moderate; varied by concept Consistently high; above 85%
activities difficulty completion per session
Peer collaboration and group Limited; minimal shared Strong, sustained collaboration
dynamics problem-solving throughout tasks
Frequency of student-initiated Low; mostly clarification High, conceptual, and application-
questions requests focused questions

Confidence in presenting Noticeable increase; more students

Low; frequent hesitation

solutions volunteering
Engagement with digital game- Occasional; seen as optional Active; hlgh participation in
based tools Socrative/Quizlet
Student emotional respanses Anxious, uncertain More relaxed, willing, and motivated
(observed)
Participation from lower- Minimal Substantial increase

performing students

The increased participation stems from the way game-based tasks reframed quantitative
content as interactive challenges rather than static exercises. Students frequently expressed
excitement when entering sessions that involved digital quizzes or hands-on simulations,
indicating that motivation had shifted from extrinsic to intrinsic drivers.

4.2. Conceptual understanding and academic performance

A notable improvement in students' conceptual understanding was observed across
semesters. Learners demonstrated a stronger ability to:
e articulate statistical reasoning in their own words,
e interpret data patterns and outcomes independently,
o transfer conceptual knowledge from class activities to assessments,
o identify errors or misconceptions during group work,
e connect quantitative concepts to real-world scenarios.
Authentic tasks—such as in-class data collection and collaborative analysis—played a
central role in reinforcing applied understanding.
Several performance-related trends were observed:
o Reduction in conceptual errors on midterm and final assessments
More accurate interpretation of the hypothesis testing steps
Higher success rates in probability and sampling-related problems
Improved competency in regression interpretation and decision-making tasks
Stable improvement across cohorts, not limited to a single semester

Students often commented informally that concepts felt “easier to understand when applied
through games,” reinforcing the value of experiential learning over traditional lecture
methods.

4.3. Attendance patterns and classroom dynamics

Attendance data showed a marked improvement following the introduction of interactive,
authentic learning components. Whereas earlier semesters showed a predictable mid-term
attendance drop, the revised model showed consistent attendance throughout the semester.

Several qualitative observations were noted:
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e Students reported attending class specifically because they “did not want to miss”
an activity.
e Hands-on simulations created anticipation and curiosity.
Collaboration fostered social motivation, strengthening peer accountability.
Students demonstrated a stronger sense of belonging in the classroom.
This stability in attendance suggests that the pedagogical model not only enhanced learning
but also contributed to a more positive overall student experience.

4.4. Teaching evaluation scores and qualitative feedback

Teaching evaluation scores showed consistent, sustained improvement after adopting the
new teaching model. Qualitative feedback across semesters highlighted several recurring
statements:

e Appreciation for the clarity of explanations using visual and game-based
approaches
Perception that quantitative topics were "less intimidating."
Recognition of the lecturer's support, patience, and responsiveness
Positive responses to authentic assessments are perceived as relevant and practical
Increased enjoyment of class sessions compared to previous experiences with
mathematics
The expanded Table 2 provides a detailed summary of these observed trends.

Table 2. Summary of teaching evaluation trends after implementation

Teaching Evaluation Aspect Observed Trend
Overall Good Teaching Score (GTS) Consistent upward trend across all semesters
great improvement; students found explanations clearer
when supported by digital tools and activities

Clarity of instruction

Perceived relevance of course content Significant increase; authentic tasks enhanced relevance
Student Sat'Sf:;Seor?e\;]vgeh the learning High; students expressed enjoyment and increased interest

Consistently strong; rapport-building improved with

Lecturer approachability humanistic pedagogy

Feedback quality and timeliness Improved, real-time digital tools enhanced responsiveness
Perceived fairness and transparency of . . . - .
Improved; authentic assignments viewed as meaningful
assessment
Encouragement of independent thinking Strongly positive; students_noted greater autonomy and
confidence
. Notable improvement: second-language learners felt more
Support for diverse learners .
included
Overall course organization Improved,; structured activities increased coherence

4.5. Professional development and institutional recognition

The implementation of the pedagogical model vyielded benefits beyond classroom
outcomes. The sustained improvement in teaching evaluations supported the researcher in
receiving multiple internal teaching awards and external recognition through Senior
Fellowship status. This illustrates the reciprocal relationship between reflective practice,
pedagogical innovation, and professional growth.

The experience also contributed to:

e Stronger curriculum design skills,

e A deeper understanding of student learning behaviours,
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e greater institutional visibility for innovative teaching,
e improved collaboration with colleagues interested in adopting similar
methods.

4.6. Integrated interpretation of findings

Overall, the findings demonstrate that the integrated pedagogical model effectively
addressed both cognitive and emotional learning challenges frequently faced in Quantitative
courses. The model’s success appears to be rooted in four synergistic elements:

1. Constructivist learning facilitated deeper conceptual engagement.

2. Humanistic pedagogy created emotional safety and learner empowerment.

3. Game-based learning provided enjoyment, structure, and iterative practice.

4. Authentic assessment ensured real-world meaningfulness and transfer of
knowledge.

The multi-semester evidence suggests that the pedagogical gains were sustained rather than
temporary, indicating that the integrated model holds long-term value. These results position
the model as a practical, adaptable framework for educators seeking to transform quantitative
learning environments in diverse international contexts.

5. Conclusion

This study examined the development and implementation of an integrated pedagogical
model combining constructivist learning, humanistic pedagogy, game-based learning, and
authentic assessment in Quantitative courses delivered to second-language learners in an
international higher-education setting. Through a multi-semester action research process, the
findings demonstrate that this combination of approaches can substantially improve student
engagement, conceptual understanding, and confidence when working with statistically
oriented content. The model proved particularly effective in reducing anxiety, encouraging
collaboration, and strengthening students' willingness to participate in activities that they had
previously perceived as challenging.

The results further indicate that the adoption of interactive, authentic learning activities
contributed to higher attendance, increased motivation, and improved performance across key
assessment components. The sustained rise in Good Teaching Scores (GTS) and positive
gualitative feedback suggests that these gains were not temporary but reflected a more
profound shift in the learning environment. The pedagogical model also supported the
lecturer's professional development, leading to both internal recognition and external
accreditation, which highlights the broader institutional value of reflective and innovative
teaching practice.

The study underscores the importance of aligning pedagogical choices with the needs of
diverse student cohorts, particularly in multilingual classrooms where traditional lecture-
based approaches may reinforce existing barriers. By offering students opportunities to
actively construct knowledge, engage in meaningful tasks, and apply quantitative concepts to
realistic scenarios, the model provides a replicable framework for enhancing teaching
effectiveness in mathematically intensive disciplines.

Future work could build on these findings by examining how the model performs across
different academic disciplines, institutional contexts, and student populations. Comparative
studies involving multiple instructors or cross-cultural cohorts help determine the approach's
generalisability. Additionally, incorporating quantitative data on learning gains and
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behavioural analytics could offer a more detailed picture of how specific components of the
model influence student outcomes.

Overall, this study demonstrates that thoughtful integration of interactive, humanistic, and
authentic teaching strategies can create a more inclusive, engaging, and effective learning
environment for Quantitative courses. The framework presented here may serve as a practical
guide for educators seeking to foster deeper learning and more meaningful student
experiences in technical higher-education subjects.
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