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Abstract. This study investigates how reverse mentorship, experiential learning,
and student-led gamification can enhance freight forwarding education in a
Malaysian private university. Using a qualitative exploratory case study design,
the research examined a single cohort of undergraduate logistics students
enrolled in a freight forwarding module. Reverse mentorship was implemented
by positioning students as co-designers and leaders of learning activities,
including planning and executing a field trip, preparing a logistics budget, and
developing a logistics-themed board game. Data were collected through focus
group interviews, reflective journals, and non-participant observations, then
analysed using thematic analysis supported by NVivo 14 with inter-coder
reliability checks. The findings reveal four overarching themes: student agency,
applied logistics thinking, peer engagement, and reflective learning. Students
reported increased learning autonomy and leadership, improved ability to apply
freight forwarding elements such as reliability, speed, accessibility, cost, and
transit time, and stronger collaborative problem-solving through peer-to-peer
learning dynamics. Gamification further reinforced conceptual retention by
translating freight trade-offs into interactive decision scenarios. The study
contributes a practice-oriented pedagogical model for logistics education and
suggests that universities can strengthen graduate readiness by embedding
structured student-led experiential activities, supported by facilitator-style
teaching and reflective assessment design.

Keywords: Reverse mentorship, Logistics education, Experiential learning,
Freight forwarding, Gamification.

1 Introduction

The landscape of logistics and supply chain education is undergoing a significant
transformation in response to rapid global shifts driven by digitalization, environmental
sustainability, and evolving workforce expectations. In Malaysia, the logistics sector
contributes approximately 3.6% to the national GDP, with growth closely tied to the
preparedness of future talent in freight forwarding and supply chain management [1,
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2]. However, a persistent challenge facing Malaysian higher education institutions is
the gap between theoretical logistics instruction and the practical competencies
demanded by the industry [3]. Traditional lecture-based models are often insufficient
to prepare graduates for real-world freight challenges, especially in areas requiring
analytical decision-making, time-sensitive planning, and cost-benefit optimization.

The freight forwarding industry, in particular, operates on five interrelated pillars:
reliability, speed, accessibility, cost, and transit time [4]. While these elements are well-
covered in academic syllabi, students frequently lack the opportunity to experience
these trade-offs firsthand, leading to a disconnect between academic outcomes and
workplace expectations [5]. This skills-practice gap has been exacerbated in post-
pandemic Malaysia, where global supply chain disruptions have required logistics
professionals to demonstrate agility, problem-solving, and resilience—qualities not
easily cultivated in traditional classrooms [6].

Against this backdrop, reverse mentorship, an educational approach where students
take the lead in shaping components of their learning experience, has emerged as a
viable pedagogical strategy. Reverse mentorship redefines classroom roles by allowing
students to act as co-creators of knowledge, thereby enhancing engagement,
responsibility, and practical understanding [7, 8]. While this model has gained traction
in corporate learning and some Western academic contexts [9, 10], limited empirical
research exists on its implementation in logistics or freight forwarding education in
Malaysia or Southeast Asia more broadly.

Additionally, experiential learning, particularly through simulation, budgeting, and
gamification has been shown to enhance conceptual retention and critical thinking in
logistics education [11, 12]. Yet, few Malaysian studies have formally integrated these
approaches within a student-led, reverse mentorship framework. Most existing logistics
curricula still prioritize assessment through exams or project reports, lacking structured
opportunities for students to internalize logistics concepts through active planning, field
budgeting, or games that simulate freight scenarios [13, 14].

1.1 Problem Statement

There remains a significant pedagogical gap in Malaysian logistics education,
particularly in connecting theoretical freight forwarding knowledge with applied
industry practices. Although there is growing recognition of the value of student-
centered and experiential learning, many Malaysian universities lack structured
frameworks that empower students to actively plan, execute, and reflect on logistics-
based activities such as field trips, simulations, or real-world problem-solving tasks.
This shortfall restricts students’ exposure to industry-relevant decision-making and
diminishes their readiness for roles in freight forwarding and supply chain coordination.
Despite increasing global attention on innovative teaching approaches, several key
research gaps persist within the Malaysian context. Firstly, while reverse mentorship,
where students take on leadership and instructional roles has gained prominence in
broader management and digital education settings [15, 16], there is a dearth of
empirical research exploring how this model can be effectively applied to logistics
education, particularly through field-based freight simulations or student-led project
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execution. Secondly, there is limited integration of the five foundational pillars of
freight forwarding (reliability, speed, accessibility, cost, and transit time) into
experiential learning frameworks. Although these metrics are widely recognized as
critical to logistics performance [17, 18], few Malaysian studies have examined how
students can engage with these principles through structured, hands-on educational
interventions. Thirdly, the use of gamification as a pedagogical tool in logistics and
freight forwarding education remains underexplored in Malaysia. While gamification
has shown promising outcomes in enhancing engagement and motivation in business
education more broadly [19, 20], its specific application in logistics-focused
experiential games lacks adequate documentation, particularly regarding its
implementation strategies, effectiveness, and challenges (Table 1). Collectively, these
gaps underscore the need for context-specific, practice-oriented research that
innovatively combines pedagogy, logistics principles, and technological engagement to
better prepare students for real-world freight forwarding environments.

1.2 Research Gaps Identified
Table 1. Research Gaps Identified
Theme Research Gap Supporting Studies
Reverse Mentorship Rarely applied in O'Connor [21], Hu et al.
technical disciplines, [22], Allen et al. [23],

Experiential Learning

Gamification

Freight KPIs

Malaysia-Specific

especially in Malaysia

Students not empowered
as designers

Student-created games in
logistics underexplored

Not  integrated  into

student-led activities

Syllabus
passive,
empowerment

outdated,
lacking

Sambrook & Willmott

[24]

Kolb [11], Ahmad et al.
[25], Kayes [26],
Fragoulis [27]
Vlachopoulos & Makri

[12], Lean et al. [28],
Hanus & Fox [29], Mekler
et al. [30]

Bowersox et al. [4],
Sanchez Rodrigues et al.
[18], Holweg et al. [31]
reiblmaier & Moser [32],
Kamarulzaman et al. [33],
Zaid & Kassim [34]

1.3 Research Objectives

This study aims to explore how reverse mentorship and experiential learning can
enhance freight forwarding education through student-led field trip planning and
gamification. Specifically, the objectives are:

1. To examine how reverse mentorship empowers students to design and lead logistics-
related activities.
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2. To investigate how experiential learning through budgeting and game creation
enhances understanding of freight forwarding elements.

3. To explore student perceptions of applying the five logistics pillar such as reliability,
speed, accessibility, cost, and transit time in real-world simulations.

1.4  Research Questions
The study addresses the following research questions:

1. How does reverse mentorship affect student engagement and learning autonomy in
a logistics education setting?

2. In what ways do students apply the five core freight forwarding elements during the
planning and execution of a field trip?

3. How do student-designed logistics games contribute to conceptual understanding
and skill development in freight forwarding?

2 Literature Review

2.1  Reverse Mentorship in Higher Education

Reverse mentorship redefines traditional educational hierarchies by positioning
students as knowledge contributors, not passive recipients. Initially rooted in corporate
settings to facilitate cross-generational learning [7, 8], reverse mentorship has gradually
permeated higher education. Horner [9] argued that reverse mentoring improves
engagement by empowering students, while O'Connor [35] demonstrated its value in
breaking down hierarchical communication in learning environments. Hu et al. [27]
found that Chinese undergraduates who were empowered to guide instructors in digital
tools experienced stronger autonomy and self-efficacy. Similarly, Allen et al. [36]
argued that without intentional structure, student-led mentorship risks becoming
symbolic rather than impactful. Sambrook & Willmott [24] contended that power
imbalance remains a central challenge, requiring educators to account for institutional
barriers to full-scale implementation.

2.2 Experiential Learning in Logistics Education

Kolb’s Experiential Learning Theory [11] is widely applied in logistics and engineering
education due to its practical learning cycle comprising concrete experience, reflective
observation, abstract conceptualization, and active experimentation. In freight
forwarding education, experiential methods such as field trips, budgeting exercises, and
simulations enable students to engage in real-time problem solving and decision-
making. A study by Ahmad et al. [26] demonstrated improved logistics competencies
when students used mobile apps to simulate warehouse operations and evaluate
shipment strategies. Angolia and Pagliari [25] applied SAP ERP software as
experiential tools and found enhanced learner retention of supply chain concepts.
Nonetheless, Kayes [29] pointed out that experiential learning is often criticized for its
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lack of structured reflection, which may cause learners to focus on activity rather than
meaning. Similarly, Fragoulis [30] cautioned that experiential pedagogy demands
careful facilitation to ensure students connect experiences with theoretical principles.
These insights necessitate structured support even in student-led designs.

2.3 Gamification and Student-Led Simulations

Gamification improves cognitive retention, motivation, and emotional engagement in
logistics education. Deterding et al. [19] defined gamification as the use of game design
elements in non-game contexts to influence behavior and learning outcomes. Dicheva
et al. [31] conducted a systematic mapping study showing that gamification enhances
student participation and reduces fear of failure in assessment-based cultures.
Vlachopoulos and Makri [12] emphasized that gamification is most effective when
aligned with learning objectives rather than entertainment. However, most gamified
systems in logistics are instructor-led or third-party tools (e.g., warehouse simulators).
Few studies explore student-developed logistics games as part of pedagogy. Lean et al.
[33] demonstrated that simulation-based games helped students understand complex
logistics metrics. Conversely, Hanus and Fox [28] showed that poorly designed
gamification can reduce intrinsic motivation over time. Likewise, Mekler et al. [37]
argued that simplistic point-based systems often fail to deliver meaningful learning
unless paired with goal-oriented engagement. These studies underscore the need for
educationally grounded design in gamified logistics assignments.

2.4  Five Pillars of Freight Forwarding in Education

Freight forwarding relies on five key performance indicators (KPIs): reliability, speed,
accessibility, cost, and transit time. These elements represent the foundation of logistics
service quality and operational efficiency in Table 2. Bowersox et al. [4] emphasized
that freight performance is built on balancing cost and delivery effectiveness. Sanchez
Rodrigues et al. [18] linked real-time delivery performance to reliability and customer
satisfaction. Nonetheless, Holweg et al. [34] argued that classroom settings rarely
reflect these real-world tradeoffs unless simulations are contextualized to mimic
industry dynamics more realistically.

Table 2. Application of Freight Forwarding Elements in Student-Led Educational Activities

Fol::;%gitn Definition in Application in Student Learning
Element g Logistics Projects Outcome
Cor.151st.ency mn Selecting dependable Und.erstandmg
Reliabilit delivering transport/accommodation service quality and
y ds/servi port/accommodatio <k mitieation i
goods/services as | - eor the field trip risk mitigation in
scheduled P logistics
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Freight
Forwarding
Element

Definition in Application in Student Learning
Logistics Projects Outcome

Time taken to Choosing between faster
move freight from transport options (e.g., van vs.
origin to bus) based on schedule and
destination cost

Time management
and trade-off
analysis

Speed

Ease of accessing Planning trip routes to ensure Geographical and
logistics hubs, access to key learning infrastructure
infrastructure, and locations (e.g., ports, planning
multimodal routes terminals, logistics firms) awareness

Accessibility

Total monet?lry Preparing and adjusting a Budgeting skills,
value of moving .
Cost goods, including detailed budget for procurement
’ transportation, food, entry literacy, cost-

direct and indirect fees, and lodging benefit analysis
expenses

Logistic
. Estimating travel durations scheduling, buffer
take to arrive, . .. .
e . and scheduling activities to planning, real-
Transit Time factoring delays, . o ; .
avoid overrun or underutilized world simulation of
routes, and . .
. time lead time
handling
management

Total time goods

2.5 Logistics Education in Malaysia

The Malaysian Higher Education Blueprint 2015-2025 emphasizes the need for
experiential and flexible learning ecosystems that promote employability outcomes but
criticized passive learning formats [38]. Moreover, sustainability and gamification
remain peripheral in most syllabi. A recent STEM journal article [39] noted that digital-
based learning tools are introduced inconsistently, and student empowerment models
like reverse mentorship are virtually absent. Countering this, Zaid and Kassim [40]
highlighted emerging pockets of innovation in private institutions experimenting with
student-centered logistics programs, but a cohesive framework for experiential logistics
learning is yet to emerge. By combining reverse mentorship, experiential learning, and
gamified logistics pedagogy, this research responds directly to national education goals
while addressing proven curricular gaps.

3 Methodology

3.1 Research Design

This study employed a qualitative, exploratory case study design...nding of student
agency, problem-solving, and peer-led learning. The research design was selected as it
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is particularly suited for examining complex, real-world phenomena within both
institutional and educational contexts, particularly in classrooms or university programs
[41]. The case study approach enabled an in-depth exploration of how reverse
mentorship functions as a pedagogical intervention in the context of freight forwarding
education. The primary aim was to generate rich descriptive insights into how students
engage in leadership roles, decision-making processes, and collaborative learning when
placed at the centre of educational planning and delivery. In alignment with Stake’s
[42] assertion that qualitative case studies are effective for understanding the intricacies
of a bounded system, this study examined a single cohort of students engaged in a
student-led learning activity.

The study was conducted at a Malaysian private university that o...ing students to
take full ownership of their learning processes. Participants included undergraduate
logistics students enrolled in a freight forwarding module. Reverse mentorship was
implemented through student-led activity planning in which students were given
responsibility to design logistics-related experiential learning tasks. These tasks
included planning a field trip, preparing a logistics budget, and developing a logistics-
themed board game. Students were positioned as co-designers and facilitators of
learning activities, while lecturers served as facilitators and observers. The approach
was grounded in constructivist learning principles [43, 44], encouraging students to
take full ownership of their learning processes and reflect on their experiences.

Data were collected through multiple qualitative sources, ensu...g and application of
logistics concepts within higher education. Data collection was designed to capture
student experiences, perceptions, and behavioural changes arising from the reverse
mentorship process. Multiple methods were used to strengthen the trustworthiness of
findings [45]. First, focus group interviews were conducted with student participants,
organised into small groups (approximately six students each). The interviews aimed
to explore students’ perspectives on autonomy, leadership, teamwork, and the
application of freight forwarding concepts. Second, reflective journals were collected
after the completion of each activity, allowing students to document individual learning
experiences and perceived challenges. Third, the researcher conducted non-participant
observations during planning meetings, field trip execution, and game demonstrations,
recording behavioural indicators such as problem-solving, communication, and
collaborative dynamics. These sources provided triangulated evidence of student
engagement and application of logistics concepts within higher education.

3.2 Data Analysis

Thematic analysis was employed to interpret the qualitative data...ing, analyzing,
and reporting patterns within complex data sets. The analysis followed the six-phase
framework outlined by Braun and Clarke [46]. This method was chosen for its
flexibility and rigor in identifying themes across multiple data sources. The analysis
process was conducted as follows:

1. Familiarization with the Data: The researcher began by immersi...noted in analytic
memos to begin sensitizing to recurrent ideas.
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. Generating Initial Codes: Both deductive and inductive approac...ratives, ensuring a

grounded interpretation of lived experience.

. Constructing Themes: Related codes were then clustered...d collaborative dynamics

and mutual learning among team members.

. Reviewing Themes: The themes were iteratively reviewed...ng categories that

overlapped or lacked sufficient data support.

. Defining and Naming Themes: Clear, academically sound ...or transparent

articulation of each theme’s scope and relevance.

. Producing the Report: Finally, a narrative synthesis w... to enhance authenticity and

give voice to student participants.

. All coding and thematic construction were conducted us...ceeding the threshold of

0.75, indicating substantial agreement.

33 Trustworthiness and Ethical Considerations

To ensure the credibility, dependability, transferability, and confirmability of the study,
several strategies grounded in qualitative research best practices were employed [47].

Credibility was strengthened through member checking, whereby preliminary
findings and interpretations were shared with selected participants to validate the
accuracy of the researchers' understanding. Feedback was incorporated to refine the
thematic framework and ensure alignment with participants’ lived experiences.
Triangulation of data sources enhanced dependability and confirmability. This
included cross-verification of data from multiple sources such as in-depth
interviews, field observations during student-led freight forwarding projects,
reflective journals, and physical/digital artifacts (e.g., route maps, trip budgets,
presentation slides). The convergence of data from diverse origins increased the
robustness of the analysis.

An audit trail was maintained within NVivo 14, documenting all analytical
decisions, including codebook development, theme evolution, and memo writing.
This ensured transparency in how interpretations were formed and supported
confirmability by allowing an external reviewer to trace the logic of the research
process.

Transferability was supported through the provision of rich, contextual descriptions
of the institutional setting, participant demographics, and learning environments.
This allows readers to assess the relevance of findings in their own contexts.

Ethical clearance was obtained from the university’s research ethics committee prior

to data collection. All participants were provided with a detailed information sheet and
signed an informed consent form. Participation was voluntary, and students were
assured that their grades or course outcomes would not be affected by participation or
non-participation. To ensure anonymity and confidentiality, all identifying information
was removed or pseudonymized in transcripts and publications. Data were securely
stored on encrypted drives and accessible only to the research team.
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4 Results

Thematic analysis revealed four overarching themes that encapsulated students'
experiences in the reverse mentorship and experiential logistics education initiative:
student agency, applied logistics thinking, peer engagement, and reflective learning.
The theme of student agency illustrated how students gained ownership over their
learning processes. As Sofia shared, “We planned everything from budget to logistics
and it felt like our project, not just another assignment,” highlighting the shift from
passive learning to active, student-led engagement. This supports prior findings by
Topping [43], who emphasized the empowering effects of peer-led learning and
mentorship in higher education. Leadership development also emerged, with students
like Ariff noting their ability to make real-time decisions under uncertainty, aligning
with Kolb’s [11] experiential learning theory, which argues that knowledge is
constructed through concrete experiences.

The theme of applied logistics thinking revealed students' ability to translate
theoretical logistics principles into real-world contexts. Wakanda’s reflection “I finally
understood what ‘transit time’ means after we calculated the routes during the trip”
underscored the value of field-based application in deepening conceptual
understanding. Ain’s insight, “We had to choose between cheap transport and reliable
timing,” further illustrated their ability to make strategic trade-offs, demonstrating
higher-order thinking skills. These observations resonate with the work of Biggs and
Tang [39], who advocate for constructively aligned curricula where learning activities
reflect the complexity of intended outcomes.

Peer engagement was another critical theme, where students emphasized mutual
support, collective problem-solving, and the flattening of traditional hierarchical
learning roles. Nadia explained, “When our map didn’t make sense, everyone jumped
in to solve it together like a real logistics team,” suggesting the activation of
collaborative learning in practice [44]. Notably, reverse mentorship occurred
organically, as Daniel described becoming the mentor when he explained route
optimization to peers, stating, “I became the mentor for a change.” This role reversal
aligns with social constructivist perspectives, where learning is co-created through
interaction and dialogue [38].

Finally, reflective learning emerged as a transformative outcome of the experiential
model. Farah’s comment, “I realized I learn better in the field. Reading about freight
routes is not the same as doing it,” reinforced the role of authentic, hands-on
experiences in promoting self-awareness and metacognition. Such reflections align
with Moon’s [45] theory of reflective learning, which posits that structured reflection
enhances the internalization of knowledge and personal growth.

These themes were identified through rigorous coding and analysis in NVivo 14,
with a structured code tree that categorized student narratives under major conceptual
dimensions. The process involved both deductive codes such as reverse mentorship,
gamification, and logistics pillars and inductive codes emerging from the data. Inter-
coder reliability was ensured through independent double coding of 25% of the
transcripts, with high agreement levels affirming consistency. The analysis highlights
how reverse mentorship and experiential design can effectively scaffold applied
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knowledge, foster leadership, and enhance reflective, socially situated learning in
logistics education.

5 Discussion

This study explored how reverse mentorship, experiential planning, and gamification
enhance student engagement and applied learning in freight forwarding education. The
findings align with and expand existing literature on student-centered learning, offering
novel insights into how student-led pedagogy can be implemented within the Malaysian
higher education and logistics education context.

5.1 Reverse Mentorship: Shifting Pedagogical Power

The findings reinforce previous studies showing that reverse mentorship empowers
students by shifting authority from instructor to student [7, 8]. Students in this study
felt heard, trusted, and respected a shift that enhanced learning autonomy, leadership,
and classroom engagement. In the Malaysian education context, where teacher-
centered instruction is often dominant [50], this model challenges conventional norms
and introduces a more participatory, constructivist classroom culture.

Moreover, students expressed that taking control of logistics planning activities
strengthened their confidence and decision-making capacity a characteristic rarely
cultivated through conventional lectures. This has implications for developing graduate
employability and workforce readiness, which Malaysia’s education blueprint [51]
empbhasizes as critical for Industry 4.0.

5.2 Experiential Learning Enhances Practical Competency

Kolb’s Experiential Learning Theory [11] was evident throughout the learning cycle:
students engaged in concrete experience through the field trip, reflected through
journaling, conceptualized logistics principles through discussions, and experimented
through budgeting and game design. This reinforces the idea that experiential learning
enables deeper cognitive and skills development, particularly in technical disciplines
like logistics where applied competency is critical.

This approach complements literature on logistics education innovation. For
example, Treiblmaier and Moser [39] argue that applied activities simulate the
complexity of supply chain decision-making. The field trip and budgeting exercises
required students to navigate constraints, trade-offs, and logistics KPIs in real time,
demonstrating that experiential planning can foster analytical thinking and operational
realism.

5.3  Integrating the Five Freight Forwarding Elements into Learning Design

By embedding the five pillars of freight forwarding, reliability, speed, accessibility,
cost, and transit time into a student-led field trip, the study demonstrated how logistics
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performance metrics can be translated into pedagogical practice. Students applied these
elements as planning criteria when selecting transport modes, estimating lead times,
managing schedules, and balancing cost constraints. This process transformed abstract
freight concepts into operational decision variables.

This aligns, who emphasized that student performance in logistics education
improves when real-world constraints and performance metrics are integrated into
learning. The findings suggest that logistics education becomes more meaningful when
students are required to weigh trade-offs and apply professional judgment as the
medium through which such concepts are applied.

5.4  Gamification as Peer-to-Peer Logistics Training

Student-designed games facilitated peer learning, retention, and motivation by
converting logistics theories into interactive learning experiences. Students developed
mechanics that simulated freight forwarding dilemmas, requiring peers to plan routes,
allocate budgets, and solve timing-related problems. Gamification thus became more
than entertainment, it served as a structured learning tool reinforcing logistics concepts
through repetition and engagement.

These findings echoing research by Vlachopoulos and Makri [12] and Dicheva et al.
[30], who found gamification enhances both engagement and conceptual retention
when aligned with learning objectives. The results indicate that student-led
gamification can function as a peer-to-peer training system, strengthening
understanding and confidence through shared participation and collaborative feedback.

In Malaysia, logistics education plays a strategic national role due to the country’s
position in regional trade and ports. However, educational methods often lag behind
industry complexity. The findings suggest reverse mentorship and gamification provide
a relevant, scalable model that blends reverse mentorship, industry simulation, and
student ownership. Universities could replicate similar interventions across other
technical modules aligned with Malaysia’s National eLearning Policy (DePAN) and
MyDIGITAL aspirations for an adaptive, learner-centered tertiary system. The study
further implies that institutional support and faculty training are needed to assist
lecturers in transitioning from traditional lecturers to facilitators of co-created learning.

This study has explored the integration of reverse mentorship, experiential learning,
and gamification in a freight forwarding education context within a Malaysian
university setting. By empowering students to plan and manage a field trip using real
logistics constraints, and to design a logistics board game, students applied the five core
freight forwarding elements, reliability, speed, accessibility, cost, and transit time. In
the nutshell, this pedagogical model fostered deep engagement, critical thinking, and
applied learning.

The findings show that student-led logistics planning and game development not
only improved understanding of theoretical logistics concepts but also cultivated
leadership, negotiation, and problem-solving skills. In doing so, the study highlights
the value of combining reverse mentorship with experiential and gamified approaches
in preparing future-ready logistics graduates in Malaysia.
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In a context where traditional teaching methods still dominate tertiary logistics
education, this approach contributes to the ongoing transformation of Malaysian higher
education by offering a practical and scalable model of student empowerment in
technical disciplines.

6 Conclusion

This study examined the use of reverse mentorship, experiential learning, and student-
led gamification as an instructional approach for freight forwarding education in a
Malaysian private university context. By positioning students as co-designers and
leaders of learning activities, the intervention enabled learners to move beyond passive
content absorption towards active ownership of planning, decision-making, and
collaborative execution.

The findings indicate that reverse mentorship strengthened student agency and
learning autonomy, as students took responsibility for designing a field trip, managing
a logistics budget, and developing a freight-related board game. These activities created
an authentic environment in which learners could apply the five freight forwarding
elements, reliability, speed, accessibility, cost, and transit time, as practical decision
criteria rather than abstract theoretical concepts. As a result, students reported deeper
conceptual understanding, improved confidence, and stronger teamwork as they
navigated real constraints, trade-offs, and peer coordination during the learning process.

The study also shows that gamification, when designed by students and aligned to
logistics learning outcomes, can function as an effective peer-to-peer training
mechanism. Rather than serving as a motivational add-on, student-led game design
provided a structured platform for reinforcing freight principles, encouraging repeated
practice, and sustaining engagement through interactive learning.

Practically, the study suggests that Malaysian higher education institutions can
strengthen logistics graduate readiness by embedding student-led experiential
components into freight forwarding modules. This requires a shift in instructional roles,
where lecturers facilitate rather than direct learning, and where assessment structures
recognise planning, reflection, and applied problem-solving as core competencies.
Future studies may extend this approach across multiple universities or logistics
modules and explore how institutional support and curriculum policy shape the
sustainability of reverse mentorship implementation.
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