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ABSTRACT

This study aimed to: 1) compare the collaborative skills of second-year vocational students before
and after learning management using the traditional teaching method; 2) compare the collaborative skills
of second-year vocational students before and after learning management using team-based learning
collaboration combined with gamification; and 3) compare the collaborative skills of second-year
vocational students between learning management using team-based learning collaboration combined
with eamification and the traditional teaching method. The sample consisted of 80 second-year vocational
students from 2 classrooms at a college in China, selected through cluster random sampling. The
instruments for data collection included lesson plans for the traditional teaching method, lesson plans
for team-based learning collaboration combined with gamification, and an assessment of collaborative
skills. The data were analyzed using mean, standard deviation, independent-samples t-test, and
dependent-samples t-test, along with descriptive statistics and content analysis. The results of the study
indicated that: 1) the collaborative skills of second-year vocational students after learning management
using the traditional teaching method were significantly higher than those before learning at the statistical
significance level of .05; 2) the collaborative skills of second-year vocational students after learning
management using team-based learning collaboration combined with gamification were significantly higher
than those before learning at the statistical significance level of .05; and 3) the collaborative skills of
second-year vocational students after learning management using team-based learning collaboration
combined with gamification were significantly higher than those after learning management using the

traditional teaching method at the statistical significance level of .05.
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Introduction

Career guidance courses play a critical role in higher education, particularly within China’s
vocational college system, which is explicitly oriented toward employment outcomes. Vocational colleges
in China generally operate under a three-year curriculum, during which students undertake enterprise-

based internships in their final year and typically transition directly into employment upon graduation.
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Within this educational structure, participation in career guidance courses during the first two academic
years is especially significant, as these courses are expected to prepare students for professional practice
by fostering essential competencies required in the workplace. Recent research on Chinese higher
vocational students highlights that challenges in this formative period can hinder the development of
sustainable employability (Huang et al., 2025). Insufficient engagement during this formative period may
negatively affect students’ internship performance and limit their ability to adapt effectively to real-world
work environments.

Among the professional competencies emphasized in vocational education, collaborative skills
have attracted increasing scholarly attention. Ellis & Han (2021) define collaborative skills as the capacity
to collectively apply procedural knowledge while assuming shared responsibility for group processes in
pursuit of common objectives. These skills are closely associated with academic achievement, career
development, and employability. In this study, collaborative skills were operationalized into five key
dimensions: 1) shared understanding, referring to the ability to develop a common interpretation of tasks
and goals; 2) active listening and participation, reflecting students’ engagement and responsiveness during
group interaction; 3) constructive dialogue, involving the exchange of ideas through reasoned discussion;
4) role negotiation, indicating the ability to coordinate and adjust responsibilities within a team; and 5)
accountability, representing shared responsibility for group outcomes. From an industry perspective,
employers consistently report that graduates who demonstrate effective commmunication, cooperative
behavior, and constructive teamwork attitudes tend to perform more successfully in professional contexts
(Yadav et al,, 2024). In career guidance courses, collaboration is essential for activities such as career
decision-making and peer interaction, requiring context-specific instructional support.

Collaboration is also widely recognized as a key educational outcome at both national and
international levels. The Program for International Student Assessment (PISA), for instance, identifies
collaborative competence as a core capability that supports learners’ social, emotional, and cognitive
development in contemporary societies (Graesser et al., 2018). Complementing this perspective, research
on teamwork has consistently demonstrated that effective collaboration enhances group performance
and learning outcomes across both academic and occupational settings (Salas et al., 2004; Mathieu et al.,
2017).

Despite its acknowledged importance, fostering collaborative skills within educational settings
remains challenging. Prior research indicates that although collaboration is frequently emphasized in
educational policies and curricula, its practical implementation often lacks clear instructional standards,
appropriate assessment instruments, and systematically designed teaching methods (Thorhill-Miller et
al., 2023). Ellis & Han (2021) further observe that many students struggle to monitor and reflect on the
development of their own collaborative abilities during learning experiences. Common deficiencies
include limited listening skills, ineffective articulation of ideas, and weak negotiation abilities within group
contexts. Instructors similarly report that students typically enter higher education with little formal
preparation in collaboration, which constrains their capacity to engage meaningfully in group-based
learning activities (Cherbonnier et al., 2025).

In the vocational college where this study was conducted, traditional teaching methods continued

to dominate career guidance courses for second-year Architectural Engineering students. These
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approaches emphasized structured content delivery, clear learning objectives, and teacher-centered
guidance, contributing to a stable learning environment. However, classroom observations revealed
notable collaborative limitations. During group activities, students struggled with shared decision-making
and demonstrated limited collective responsibility. Discussions were often dominated by a few individuals,
while others remained passively disengaged, indicating limited experience in shared accountability (Gillies,
2016; Loes, 2022). Additionally, students had difficulty sustaining meaningful peer interaction, particularly
in career-related tasks requiring negotiation from diverse perspectives. This aligns with Roselli (2016), who
argued that traditional instruction provides insufficient opportunities to develop higher-order collaborative
skills. Therefore, although these methods supported foundational knowledge acquisition, their
effectiveness in fostering collaborative competencies in this context remained limited, highlighting the
need for alternative instructional approaches.

These persistent challenges highlight the need for pedagogical strategies that deliberately and
systematically promote collaborative skill development, especially among second-year students in
vocationally oriented institutions. One instructional approach that has gained increasing attention is team-
based learning, which emphasizes active participation, mutual accountability, and structured
communication within small groups (Arumugam et al., 2024). Empirical studies indicate that team-based
learning can enhance student engagement, learning satisfaction, motivation, and problem-solving abilities
through carefully designed collaborative tasks and peer accountability mechanisms (Ngoc et al., 2020;
Andrews-Dickert et al., 2024; Burton et al., 2021).

At the same time, gamification has been increasingly adopted as a strategy to enhance student
motivation and engagement in learning. When appropriately designed, gamification can encourage active
participation and support productive learning behaviors (Triantafyllou et al., 2025). Common elements
such as points, badges, and leaderboards have been shown to reinforce intrinsic motivation and self-
regulated learning (Brandenburger & Janneck, 2023). Additional research suggests that gamification may
also foster learner confidence, appreciation of diverse perspectives, and sustained engagement through
feedback mechanisms and role-playing activities (Chen & Liang, 2022).

Although team-based learning and gamification have each been shown to be effective instructional
strategies, empirical studies examining their deliberate integration to develop collaborative skills remain
scarce. Recent reviews indicate that while gamified elements are increasingly incorporated into
collaborative learning contexts, they are often treated as additive motivational tools rather than integral
components of collaborative pedagogy (Garcia-Tudela & Marin-Marin, 2025). Similarly, research on team-
based learning has primarily focused on conventional classroom implementation, with limited attention
to how game-based or technology-enhanced elements may strengthen its collaborative mechanisms (Neo
et al.,, 2023). Furthermore, Zairon et al. (2025) highlighted that adaptive gamification in collaborative
environments remains underexplored, particularly in aligning motivational design with structured
collaborative learning to foster competencies such as shared accountability and constructive dialogue.
This gap underscores the need for a more intentional approach that moves beyond treating gamification
and team-based learning as parallel techniques and instead synthesizes their core principles into a unified

instructional process. Accordingly, the present study develops a learning management model integrating
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team-based learning with gamification and examines its effects, in comparison with the traditional teaching
method, on the collaborative skills of second-year undergraduate students in a vocational college context.

This study positions collaborative skills not as a fixed interpersonal trait, but as a learnable process
competence shaped through structured interaction, shared accountability, and iterative feedback. By
integrating team-based learning and collaboration combined with gamification, this research advances a
pedagogical framework that explicates how motivational design and collaborative structure jointly enable

the systematic development of collaborative skills in vocational career guidance contexts.

Research Objectives

1. To compare the collaborative skills of second-year vocational students before and after learning
management using the traditional teaching method.

2. To compare the collaborative skills of second-year vocational students before and after learning
management using team-based learning collaboration combined with gamification.

3. To compare the collaborative skills of second-year vocational students who learned through
team-based learning collaboration combined with gamification with those who learned through the

traditional teaching method.

Research Methodology

A quasi-experimental design was employed, comprising an experimental group that received team-
based learning integrated with gamification and a control group that received a traditional teaching
method.

1. Population and Sample.

The population of this study consisted of 200 second-year vocational students enrolled in the
Architectural Engineering program across five classrooms at a college in China during the first semester of
the 2025 academic year (September-December 2025). The research sample included 80 students selected
from two intact classrooms. Cluster random sampling was used to assign one classroom to the
experimental group and the other to the control group, thereby ensuring group comparability while
preserving the natural classroom structure.

2. Research Instrument.

The research instruments were classified into those used in the experiment and those used for
data collection. With details as follows:

2.1 Lesson Plan Using the Traditional Teaching Method. The traditional teaching method lesson
plan was developed for second-year vocational students and implemented through three steps: 1)
introduction to the topic, 2) lesson delivery, and 3) summary of key points. The learning content focused
on Area 2: Employment Preparation and Actions Exploration, and was delivered over eight instructional
hours, divided into two tasks: Task 1: How can one find the ideal job? (4 hours). Task 2: How to be a well-
presented professional? (4 hours). Content validity was evaluated by a panel of five experts using the
Index of Item-Objective Congruence (I0C), which yielded values ranging from 0.8 to 1.00.

2.2 Lesson Plan Using Team-Based Learning Collaboration Combined with Gamification. The

experimental lesson plan integrated the structured processes of team-based learning with principles of
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gamification. Team-Based Learning comprised four steps: 1) preparation phase, 2) readiness assurance
(including individual tests, team tests, and immediate feedback), 3) application exercises (based on the 4S
framework), and 4) peer evaluation. Gamification was embedded through a five-step process:1) preparation
phase, 2) clarification of rules and objectives, 3) application of knowledge, 4) immediate feedback, 5)
evaluation phase. Team-Based Learning combined with Gamification was conceptualized by aligning the
structured collaborative processes of Team-Based Learning with the motivational elements of Gamification
to enhance participation, engagement, and collaborative skills. The KGAFE instructional model was
developed by mapping key principles of both approaches into a coherent sequence: Knowledge
Preparation and Game-oriented Readiness were derived from preparation processes, Interactive
Knowledge Application from collaborative task activities, Real-Time Feedback Loop from immediate
response mechanisms, and Reflective Evaluation from reflective practices. The model comprises five
phases: (1) knowledge preparation, (2) game-oriented readiness, (3) interactive knowledge application, (4)
real-time feedback loop, and (5) reflective evaluation

The instructional content mirrored that of the control group, covering Area 2: Employment
Preparation and Actions Exploration over 8 hours, divided into the same two tasks. Content validity was
confirmed by five experts, with an I0C value of 0.8-1.00. To ensure standardization of the experimental
intervention, the researchers followed a detailed lesson plan and maintained reflective journals
throughout the teaching period to verify faithful implementation of each stage of the KGAFE model.

2.3 Collaborative Skills Assessment Rubric. A rubric was developed to assess collaborative skills
within the college career guidance context. The rubric comprised five dimensions: 1) shared understanding,
2) active listening and participation, 3) constructive dialogue, 4) role negotiation, and 5) accountability.
Each dimension included two behavioral indicators, resulting in 10 assessment criteria rated on a five-level
performance scale. Content validity was verified by five experts using the IOC technique. The rubric
demonstrated content validity, with an Item-Objective Congruence (IOC) index of 1.00 and internal
consistency reliability, as indicated by a Cronbach’s alpha of 0.89.

3. Research Hypothesis

3.1 The collaborative skills of the second-year vocational students after learning management
using the traditional teaching method were higher than those before learning at the statistical significance
level of .05.

3.2 The collaborative skills of the second-year vocational students after learning management
using team-based learning collaboration combined with gamification were higher than those before
learning at the statistical significance level of .05.

3.3 The collaborative skills of the second-year vocational students after learning management
using team-based learning collaboration combined with gamification were higher than those after learning
management using the traditional teaching method at the statistical significance level of .05.

4. Data Collection

Data collection was conducted between September and December 2025 at Guangxi Modern
Polytechnic College after obtaining formal permission from the School of Civil Engineering. The researcher
coordinated with the academic administration to explain the research objectives, procedures, and

potential impact on regular teaching activities. Institutional approval and support were secured prior to
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implementation. The study population consisted of 200 second-year vocational students from five classes.
Using cluster random sampling, two comparable classes were selected, with one assigned to the
experimental group and the other to the control group. Before the intervention, both groups were
informed about the study purpose, procedures, confidentiality, and participant responsibilities to ensure
voluntary participation.

A pre-test assessment of collaborative skills was administered to both groups to establish
baseline data. The instructional intervention was then implemented during the College Career Guidance
course, with the researcher serving as the instructor for both groups to ensure consistency. The control
group received traditional instruction, while the experimental group participated in team-based learning
combined with gamification. Student participation and group interaction were observed throughout the
intervention to support result interpretation. At the end of the course, a post-test assessment of
collaborative skills was administered to both groups. The pre- and post-test data were analyzed using
appropriate statistical methods, organized in tabular form, and interpreted in relation to the research
objectives to evaluate the effectiveness of KGAFE model in enhancing collaborative skills.

5. Data analysis

Statistical analyses were conducted using standard statistical software. Descriptive statistics,
including mean and standard deviation, were calculated to summarize students’ collaborative skills. A
dependent-samples t-test was applied to examine pretest-posttest differences in collaborative skills
within each instructional condition. An independent-samples t-test was used to compare posttest
collaborative skills between students receiving team-based learning collaboration combined with
gamification and those taught using the traditional teaching method. Effect sizes (Cohen’s d) were
calculated using the mean difference divided by the pooled standard deviation, and 95% confidence
intervals were reported to estimate precision. The reliability of the collaborative skills instrument was
assessed using Cronbach’s alpha, with coefficients reported for each dimension. Although the same
instructor implemented both conditions to ensure consistency, potential teacher expectancy and

implementation bias were considered when interpreting the results.

The Conceptual Framework

The selection of the KGAFE model as the instructional intervention was grounded in prior research
demonstrating its effectiveness in developing student competencies. Team-based learning promotes
structured collaboration, shared responsibility, and active engagement, contributing to critical thinking,
communication, and collaborative problem-solving skills (Arumugam et al., 2024). It has also been shown
to enhance student engagement, learning satisfaction, decision-making, and meaningful teacher-student
interaction, while supporting the application of knowledge to real-life contexts (Andrews-Dickert et al.,
2024; Burton et al., 2021).

Gamification complements this structure by strengthening motivation and engagement through
dynamic feedback and goal-oriented challenges. Empirical evidence indicates that samified environments
foster intrinsic motivation, sustained participation, and positive behavioral change (Triantafyllou et al,,
2025), while game elements such as points, leaderboards, and interactive platforms increase involvement,

enjoyment, and exploratory learning behaviors (Garcia-Iruela & Hijon Neira, 2018; Brandenburger & Janneck,
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2023). Within this framework, collaborative skills were defined as the key dependent variable, representing
essential competencies for employability and professional readiness. Prior studies have emphasized their
importance for workplace performance and adaptability (Okolie et al., 2022; Thianthai & Sutamchai, 2022).
Therefore, the integration of these approaches was expected to create a structured and motivating

learning environment that supports the development of collaborative skills among second-year vocational

students.
Independent Variable Dependent Variable
Learning management through: Collaborative skills:
1. The traditional teaching method 1) Shared understanding
2. The team-based learning —| 2) Active Listening and Participation,
collaboration combined with 3) Constructive dialogue
gamification 4) Role negotiation
5) accountability

Figure 1 Conceptual Research Framework.

Research Results
1. Comparison analysis of collaborative skills of second-year vocational students before and
after learning management using the traditional teaching method.
The post-test mean score (x= 27.48, S.D. = 3.04) was higher than the pre-test mean score (x =
22.40, S.D.= 2.44). The results of the paired samples t-test indicated that the difference between the two
mean scores was statistically significant at .05. This finding indicates that the traditional teaching method
improved students’ collaborative skills. The effect size was large (Cohen’s d = 0.84), indicating a substantial

increase in students’ collaborative skills following the traditional teaching method, as shown in Table 1.

Table 1 Comparison of Collaborative Skills Before and After Learning Management Using the Traditional
Teaching Method (Paired Samples t-test)

Traditional Number of | Mean Standard Computed Degrees of Sig. Cohen’s
teaching method Units (n) (x) Deviation (S.D.) | t-value (t) |Freedom (df) |(p-value) d
Before 40 22.40 244 18.239* 39 0.000 0.84
After 40 27.48 3.04

2. Comparison analysis of collaborative skills of second-year vocational students before and

after learning management using team-based learning combined with gamification.
The post-test mean score (x= 31.98, S.D. = 1.31) was substantially higher than the pre-test mean
score (x = 23.00, S.D.= 1.13). The results of the paired samples t-test revealed a statistically significant
difference between the pre-test and post-test scores at the .05 level. This result suggests that KGAFE

model was highly effective in enhancing second-year vocational students' collaborative skills. The
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magnitude of the effect was very large (Cohen’s d = 2.30), demonstrating that KGAFE model produced a

strong practical impact on collaborative skill development, as shown in Table 2.

Table 2 Comparison of Collaborative Skills Before and After Learning Management Using Team-Based

Learning Combined with Gamification (Paired Samples t-test).

KGAFE Number of | Mean Standard Computed Degrees of Sig. Cohen’s
Model Units (n) x) Deviation (S.D.) | t-value (t) | Freedom (df) | (p-value) d
Before 40 23.00 1.13 29.85* 39 0.000 2.30
After 40 31.98 1.31

3. Comparison analysis of collaborative skills of second-year vocational students between

learning management using team-based learning combined with gamification and the traditional

teaching method.

An independent Welch’s t-test was conducted to compare the collaborative skills of students

taught using KGAFE model and those taught using the traditional teaching method. Due to unequal

variances, Welch’s t-test was applied. The results indicated that students who learned through KGAFE

model achieved significantly higher collaborative skills (x= 31.98, S.D. = 1.31) than those who learned
through the traditional teaching method (x= 27.48, S.D. = 3.04). The difference between the two groups

was statistically significant at the .05 level. The between-group comparison revealed a large effect size

(Cohen’s d = 1.48), indicating a substantial difference in collaborative skills between the groups, as shown

in Tables 3 and

a.

Table 3 Levene’s Test for Equality of Variances

F

Df1

Df2

Sig.

22.25

1

75

0.001

Since the significance value of Levene’s test was less than .05, the assumption of equal

variances was violated. Therefore, Welch’s t-test was applied.

Table 4 Comparison of Collaborative Skills of Second-Year Vocational Students between Team-Based

Learning with Gamification and Traditional Teaching Methods. (Equal variances not assumed)

Learning Number of | Mean(x) Standard Computed Degrees of Sig. Cohen’s
Management | Units (n) Deviation (S.D.) | t-value (t) | Freedom (df) | (p-value) d
KGAFE model 40 31.98 1.31 8.602% 53 0.000 1.48

Traditional 40 27.48 3.04

Note: Cohen’s d was used to estimate the effect size. According to Cohen (1988), d = 0.20 indicates a

small effect, d = 0.50 a medium effect, and d = 0.80 a large effect.
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Discussions
1. Effects of Traditional Teaching Method on Collaborative Skills
Although traditional teaching is commonly characterized as teacher-centered, the findings
indicate that it can still foster collaborative skills when implemented with a clear structure and
instructional purpose. Well-sequenced instruction, explicit task gsuidance, and predictable routines appear
to support foundational collaboration processes, including role clarity, task coordination, and procedural
compliance. This aligns with cognitive structuring theory, which suggests that organized instruction reduces
extraneous cognitive load and enables learners to focus on coordinated group performance (Klein et al,,
2023). However, collaboration developed through traditional instruction remains largely operational.
Rather than fostering deep interdependence or co-construction of meaning, it primarily facilitates
cooperation through shared expectations and instructional clarity. Consistent with Dietrich & Evans (2022)
and Pen & Singh (2025), traditional teaching thus functions best as a baseline scaffold, supporting limited
but measurable collaborative skills without fully enabling higher-order collaborative competence.
2. Effects of Team-Based Learning Combined with Gamification on Collaborative Skills
The substantial improvement in collaborative skills following team-based learning combined
with eamification indicates that this instructional integration operates at a qualitatively different level of
learning engagement. Unlike traditional instruction, the KGAFE model actively structures positive
interdependence, individual accountability, and iterative interaction, which are core mechanisms in social
constructivist and collaborative learning theories. Team-based learning compels learners to negotiate
meaning, justify decisions, and coordinate roles under conditions of shared responsibility, closely mirroring
professional collaborative environments (Andrews-Dickert et al., 2024; Burton et al., 2021). Gamification
further amplifies these processes by introducing motivational affordances such as immediate feedback,
challenge progression, and visible performance indicators, which sustain engagement and regulate group
dynamics (Dichev & Dicheva, 2017; Triantafyllou et al., 2025).
Theoretically, the observed gains suggest a synergistic interaction between cognitive structuring
(via TBL) and motivational regulation (via gamification). While team-based learning establishes the cognitive
and social architecture for collaboration, gamification energises and stabilises participation, reducing social
loafing and enhancing accountability. This finding extends prior research by demonstrating that
collaborative skill development is maximised not through isolated instructional strategies, but through
intentional orchestration of cognitive, social, and motivational design elements.
3. Comparative Effects of the Two Instructional Approaches
The significantly superior collaborative skill outcomes associated with the KGAFE model
underscore the limitations of traditional teaching methods in cultivating higher-order collaboration
competencies. While traditional teaching methods support cooperation through task alignment and
procedural compliance, they lack design mechanisms that promote negotiation, shared ownership, and
adaptive teamwork. In line with Chen and Liang (2022) and Matyakhan et al. (2024), gamified team-based
environments enhance self-efficacy, sustained participation, and emotional investment, thereby
deepening collaborative engagement.
Crucially, this study extends collaborative learning theory by demonstrating that collaborative

skills are not merely behavioural by-products of group activity, but emergent competencies shaped by
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instructional system design. From a design-based perspective, collaboration should be conceptualised as
a dynamic learning outcome arising from the alignment of instructional structure, learner agency, and
motivational feedback. The KGAFE model exemplifies how such alignment transforms surface-level
collaboration into an integrated cognitive and social competence.

Taken together, these findings suggest a theoretical shift from viewing collaboration as an
inherent consequence of group work to understanding it as a design-dependent outcome of pedagogical
and technological orchestration. This perspective provides a critical bridge from discussion to conclusion
by foregrounding the role of intentional instructional design in shaping collaborative capacity within
technology-enhanced higher education contexts.

This study had several limitations that should be considered when interpreting the findings.
First, to ensure instructional consistency, the same instructor taught both the experimental and control
groups; however, this may have introduced experimenter expectancy effects, as the instructor’s
expectations or enthusiasm could have unintentionally influenced student performance (Bell et al., 2022).
In addition, as intact classrooms were used, potential selection bias may have affected group equivalence.
Second, the sample was limited to students from a single major (Architectural Engineering) at a vocational
college in Guangxi, which restricts the generalizability of the findings. Third, the intervention duration was
relatively short (eight hours). As noted by Gillies (2016), collaborative skills such as shared accountability
and constructive dialogue require time to develop; therefore, short-term interventions may not fully
capture this process. Furthermore, students’ awareness of participating in an intervention may have
introduced a Hawthorne effect. Accordingly, caution is warranted when applying these findings to other

disciplines or extended time frames without further research.

Originality and Body of Knowledge

The instructional model developed in this study is grounded in two well-established pedagosical
theories: Team-Based Learning and gamification. Team-Based Learning emphasizes structured
collaborative learning through systematic phases, including preparation, readiness assurance, application
exercises, and peer evaluation, which collectively support knowledge construction, accountability, and
teamwork. Gamification, on the other hand, focuses on enhancing learner engagement and motivation by
incorporating game-oriented rules, feedback mechanisms, and evaluative elements into non-game
learning contexts. Together, these theories provide a complementary foundation for understanding the
cognitive and motivational dimensions of learning in vocational and career-oriented education.

Building on these theoretical foundations, this study does not merely apply Team-Based Learning
and gamification as parallel instructional techniques. Instead, it synthesizes their core principles into a
unified and structured instructional process that responds to the practical demands of career guidance
and professional skill development. This synthesis yields a new instructional framework, the KGAFE
instructional model, that integrates collaborative learning and motivational design in a process-oriented
manner.

The KGAFE instructional model consists of five sequential phases: (1) Knowledge Preparation, (2)
Game-Oriented Readiness, (3) Interactive Knowledge Application, (4) Real-Time Feedback Loop, and (5)

Reflective Evaluation. These phases reflect a deliberate alignhment of the procedural logic of Team-Based
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Learning with the motivational dynamics of gamification, forming a coherent learning sequence that
supports both active participation and reflective learning.

By articulating the instructional process into clearly defined phases, the KGAFE model contributes
new pedagogical knowledge by shifting the focus from method-based implementation to process-based
instructional design. The model provides a transferable framework that can be adapted to similar
vocational and higher education contexts where collaborative skills, engagement, and applied learning
outcomes are central objectives. KGAFE phases were mapped to collaborative skills with Game-Oriented
Readiness addressing active listening and role negotiation, Interactive Knowledge Application promoting
constructive dialogue and collaborative problem-solving, Real-Time Feedback Loop fostering
accountability, and Reflective Evaluation supporting self-regulation. The overall structure and flow of the
proposed instructional process are visually presented in Figure 1, which illustrates the newly developed

KGAFE model and highlights its potential for replication and further empirical investigation.

oA E MODEL

o 1 Reflective

nowledge tvaluation

Preparation

Real-Time
eedback Loop

ame- ' ()%  Interactive
Oriented ‘ Knowledge

Readiness “pplication

Figure 2 KGAFE model

Conclusion

This study demonstrates that collaborative skills are not incidental by-products of group activity
but competencies that can be intentionally cultivated through systematic instructional design. The findings
provide robust evidence that team-based learning combined with gamification produces significantly
stronger collaborative skills than traditional teaching, underscoring the critical role of aligning cognitive
structuring with motivational regulation in higher education pedagogy. From a theoretical perspective, this
study extends collaborative learning theory by conceptualizing collaboration as an emergent competence
arising from instructional systems design rather than as a function of individual disposition or group
configuration alone. This reconceptualization shifts the analytical focus from learner traits to the
orchestration of pedagogical, social, and motivational mechanisms within learning environments.

In practice, the results highlight the need for higher education institutions to move beyond
unstructured group work and adopt theory-informed, design-based instructional models that explicitly
target collaborative skill development. Such approaches are essential for preparing vocationals with
transferable collaboration competencies, increasingly demanded in both academic and professional
contexts. At the institutional level, these findings suggest that collaborative skill development should be
embedded as a core curricular outcome and supported through instructional design frameworks that

integrate pedagogical structure.
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Recommendations
1. Recommendations for applying the research results.

Higher education institutions should move beyond treating collaboration as an implicit by-
product of group work and instead adopt systematically designed instructional models that intentionally
integrate cognitive structures with motivational mechanisms. Collaborative skill development should be
explicitly positioned as a curricular goal, supported by aligned instructional strategies, learning activities,
and assessment rubrics. In this regard, professional development policies need to prioritize instructors’
capacity to design and facilitate team-based learning processes and implement gamification elements in
ways that meaningfully support learning objectives rather than encourage superficial engagement. Such
institutional support is essential for ensuring the effective and sustainable implementation of collaborative
learning innovations in vocational and higher education contexts.

2. Recommendations for Future Research

Future research should examine how different configurations and intensities of team-based
learning and gamification influence specific dimensions of collaborative skills across diverse disciplines and
educational levels. Longitudinal studies are particularly needed to investigate the sustainability,
transferability, and real-world applicability of collaborative competencies beyond a single course or
instructional period. Additionally, further inquiry into instructional design fidelity and teacher decision-
making processes would provide valuable insights into how variations in implementation quality mediate

collaborative learning outcomes and contribute to the effectiveness of integrated pedagosgical models.
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