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Abstract

Background. Sport massage education often struggles to deliver effective practical experiences due to limited real-

world practice opportunities and outdated teaching methods.

Objectives. This study aimed to develop and evaluate an innovative learning model that integrates Virtual Reality
(VR), Project-Based Flipped Learning (PBFL), and the Tri Pramana philosophy to enhance student competence in

sport massage.

Materials and Methods. Utilizing a Research and Development (R&D) approach with the ADDIE model, this
study involved 80 undergraduate students enrolled in a sport massage course. Participants were divided into an
experimental group receiving VR-PBFL learning and a control group using conventional methods. Data were
collected through pre- and post-tests, observational checklists, and questionnaires.

Results. Statistical analysis using paired and independent sample t-tests showed a significant improvement in the
experimental group’s motor skills and theoretical understanding compared to the control group (p < 0.05). Students
also reported higher satisfaction and engagement levels with the VR-based learning environment. The integration
of Tri Pramana — Pratyaksa (direct experience), Anumana (logical reasoning), and Sabda (credible sources) —
provided a philosophical and cultural foundation for holistic learning. This study confirms that VR and PBFL, when
grounded in local educational philosophy, can significantly enhance the quality of sport massage education.
Conclusions. The findings support the adoption of immersive and culturally adaptive technologies in physical
education programs, thereby opening pathways for future innovation in health and sports science education.
Keywords: virtual reality, project-based flipped learning, sport massage education, Tri Pramana, immersive learning.

Introduction

Sport massage education continues to face critical
challenges in delivering effective and engaging learning
experiences. Conventional methods, such as lectures and
limited practical demonstrations, often fail to provide
adequate opportunities for students to develop hands-on
skills and real-time clinical judgment (Fang & Yao, 2021).
Consequently, students may graduate with insufficient
motor competence and limited confidence in applying
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sport massage techniques. The increasing availability and
affordability of immersive technologies, especially Virtual
Reality (VR), has opened new opportunities in sports and
health education. VR enables students to practice skills
in a simulated environment that mirrors real-life settings,
enhancing both cognitive understanding and psychomotor
ability without physical risk (Moro, Stromberga, Raikos,
& Stirling, 2017). Meta-analytic findings suggest VR
applications significantly improve knowledge retention
and practical outcomes in anatomy and clinical learning
environments. Complementing VR is the pedagogical model
of Project-Based Flipped Learning (PBFL), which combines
the advantages of flipped classrooms and project-oriented
instruction. PBFL allows students to engage with learning
content before class and apply their understanding through
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meaningful collaborative projects (Guo, Saab, Post, &
Admiraal, 2020). This approach promotes learner autonomy,
critical thinking, and problem-solving all of which are
essential for practical disciplines like sport massage (Osterlie
et al., 2023).

Despite the proven individual benefits of VR and PBFL,
their integration in sport massage education has yet to be
systematically explored. Existing studies have primarily
focused on these approaches in broader contexts such as
nursing, medical anatomy, or general physical education, with
minimal focus on specialized massage training (Putranto
et al., 2022; Radianti, Majchrzak, Fromm, & Wohlgenannt,
2020). This lack of integration represents a clear research gap.
In Indonesia, the cultural and philosophical foundation of
education emphasizes Tri Pramana a knowledge acquisition
framework based on direct perception (Pratyaksa),
inference (Anumana), and authoritative knowledge (Sabda).
This indigenous epistemology aligns closely with the
principles of experiential and reflective learning (Sindu,
Sudarma, Hartati, & Gunantara, 2024). However, the Tri
Pramana approach remains underutilized in contemporary,
technology-enhanced instructional design. Integrating Tri
Pramana into immersive, student-centered pedagogies like
VR and PBFL offers a novel and culturally relevant model for
sport massage education. While global literature highlights
the pedagogical effectiveness of VR and PBFL, few studies
have contextualized these innovations through indigenous
philosophical frameworks, particularly in Southeast Asia.
The inclusion of Tri Pramana may bridge the gap between
global innovations and local educational values (Tisna et
al., 2022).

Theoretically, this research is grounded in constructivist
learning theory, which emphasizes that meaningful learning
occurs when learners actively engage in constructing
knowledge through experience and reflection. In this
framework, VR supports direct experiential learning
(Pratyaksa), PBFL fosters analytical reasoning (Anumana),
and instructional scaffolding provides the reliable guidance
of Sabda. These three components collectively offer a holistic
approach to learning in physical education (Adinata et al.,
2024). Given this foundation, the current study aims to
develop and evaluate a sport massage learning model that
integrates VR, PBFL, and Tri Pramana. Specifically, the
research examines the impact of this integrative model
on students’ motor skills, theoretical understanding, and
reflective capacity in sport massage practices. This study
contributes to the literature by offering a pedagogical
innovation that fuses immersive technology and student-
centered learning with culturally rooted philosophical
perspectives. The results are expected to inform both theory
and practice in physical education, particularly in designing
culturally responsive and technologically enriched sport
massage curricula.

In today’s rapidly evolving educational landscape,
physical education must adapt to the demands of Education
4.0, where digital literacy, critical thinking, and contextual
adaptability are core competencies (Bento & White, 2018).
This evolution is especially crucial in practice-based
fields like sport massage, where learning must be both
technologically enriched and pedagogically sound. The
fusion of VR and PBFL within a Tri Pramana framework
aligns with global trends in personalized, immersive,

and reflective learning, offering a robust response to the
limitations of outdated instructional practices. Furthermore,
empirical evidence supports the idea that culturally relevant
pedagogy can significantly enhance student motivation
and learning engagement (Gay, 2018). Integrating Tri
Pramana into instructional design not only situates learning
within local wisdom but also fosters deeper cognitive and
emotional connections to the learning material. This is
particularly important in Indonesia, where philosophical
and spiritual values are deeply intertwined with education
and well-being (Winataputra, 2017). By grounding learning
in both technology and tradition, this model creates a more
meaningful and transformative educational experience.

Ultimately, this study proposes a novel instructional
model that responds to both global innovation and local
educational philosophy. It serves as a pioneering step
toward integrating immersive technology, student-
centered pedagogy, and indigenous knowledge in physical
education. The implications of this research extend beyond
sport massage, offering valuable insights for curriculum
developers, instructional designers, and policymakers
seeking to elevate learning outcomes through culturally
grounded digital pedagogy.

Materials and Methods

Research Design

This study employed a Research and Development
(R&D) approach using the ADDIE instructional design
model (Analysis, Design, Development, Implementation,
and Evaluation) to create and test an innovative instructional
model. The model integrates Virtual Reality (VR), Project-
Based Flipped Learning (PBFL), and the Tri Pramana
framework to enhance learning outcomes in sport massage
education. To assess the effectiveness of the developed
model, a quasi-experimental design with a pretest-posttest
control group was used in the implementation phase.

Participants

Participants consisted of 80 undergraduate students
enrolled in a sport massage course at the Faculty of Sports
and Health, Universitas Pendidikan Ganesha, Indonesia.
Participants were selected using purposive sampling based
on enrollment and prior experience. They were divided into
two equal groups:

o The experimental group (n = 40), which received
instruction using the developed VR-PBFL-Tri
Pramana model.

o The control group (n =40), which received traditional
instruction using lectures and direct demonstration
without VR or project-based activities.

All participants gave informed consent, and ethical

approval was obtained from the university’s ethics committee
prior to data collection.

Procedure

Analysis Phase. A needs analysis was conducted
through literature review, student surveys, and focus group
discussions with educators to identify gaps in current sport
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massage instruction. The analysis focused on technological
limitations, pedagogical approaches, and cultural dimensions
often neglected in conventional learning.

Design Phase. Based on the findings, a conceptual
instructional model was developed. The model combined
immersive VR content for simulating sport massage
techniques, PBFL for encouraging active learning and
collaboration, and Tri Pramana principles (Pratyaksa,
Anumana, and Sabda) for epistemological grounding.

Development Phase. VR learning modules were
developed using Unity 3D and integrated with gamified
features. These included motion tracking, visual simulation
of massage points, feedback mechanisms, and real-time
practice in virtual environments. Learning materials for
flipped learning and project guidelines were also prepared,
supported by theoretical content aligned with the Tri
Pramana philosophy.

Implementation Phase. Over a period of 8 weeks, both
groups underwent instruction. The experimental group
engaged in:

o Pre-class activities (video lectures and readings).

o In-class VR simulations.

o Project-based collaborative tasks.

o Guided reflection using Tri Pramana.

The control group participated in standard classroom
lectures and practice on mannequins without VR or flipped
instruction.

Evaluation Phase. Formative and summative assessments
were carried out to measure learning outcomes. Student
performance, feedback, and engagement were documented
through a combination of quantitative and qualitative
instruments.

Data Collection Instruments

o Skill Performance Rubric: Assessed students’ practical
abilities in performing sport massage techniques
(motor domain).

o Written Test: Measured theoretical understanding of
sport massage concepts and anatomy.

o Reflective Journal Checklist: Evaluated how students
applied Tri Pramana elements in their learning
reflection.

o Questionnaires: Captured students’ perceptions of
learning experience, motivation, and satisfaction
using a validated 5-point Likert scale.

o Observational Protocols: Used by instructors to
document student behavior, interaction, and
application of techniques during sessions.

Statistical Analysis

Quantitative data were analyzed using IBM SPSS 26.

o Descriptive statistics (mean, standard deviation)
were used to summarize overall performance.

o DPaired sample t-tests were conducted within groups
to compare pretest and posttest scores.

o Independent sample t-tests compared mean score
differences between experimental and control
groups.

o A significance level of p < .05 was used for all
statistical tests.

o Qualitative data from journals and observations
were coded thematically to identify patterns in
student learning behavior related to the Tri Pramana
framework.

Validity and Reliability

All instruments were reviewed by sport education
experts to ensure content validity. A pilot test with 10 non-
participating students was conducted to assess instrument
clarity and internal consistency. Cronbach’s alpha scores for
the motivation and satisfaction questionnaires were a = 0.86
and a = 0.89, respectively, indicating high reliability.

Ethical Considerations

This study complied with ethical research guidelines
in educational research. Written informed consent was
obtained, and participants were assured of the confidentiality
and anonymity of their responses. The intervention posed no
risk and was conducted as part of regular course activities.

Results

This study evaluated the impact of an instructional
model integrating Virtual Reality (VR), Project-Based
Flipped Learning (PBFL), and the Tri Pramana framework
on students’ performance in sport massage education. The
findings are presented in the following subsections: learning
performance improvements, between-group comparisons,
student perceptions, and qualitative reflection based on Tri
Pramana.

Learning Performance Improvement
(Within-Group Analysis)

The paired sample t-test results show a significant
improvement in the experimental group’s performance from
pretest to posttest. The average pretest score was M = 64.85
(SD = 7.12), while the posttest score increased to M = 84.30
(SD = 6.98). This difference was statistically significant,
tag = 15.24, p < .001. Similarly, the control group improved
from a mean pretest score of M = 65.22 (SD = 6.97) to a
posttest score of M = 73.55 (SD = 7.34), with tg = 7.89,
p < .01, although the magnitude of improvement was notably
smaller than in the experimental group.

Table 1. Pretest and Posttest Scores Within Groups (Paired
Sample t-test)

Group Test Type Mean (M) SD t P
Pretest 64.85 7.12
Experimental 15.24 <.001
Posttest 84.30 6.98
Pretest 65.22 6.97
Control 7.89 <.01
Posttest 73.55 7.34

Between-Group Comparison of Posttest Scores

To evaluate the effectiveness of the VR-PBFL-Tri
Pramana learning model, an independent samples t-test was
conducted. The posttest scores of the experimental group (M
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= 84.30, SD = 6.98) were significantly higher than those of
the control group (M = 73.55, SD = 7.34), with t(78) = 6.87,
p <.001. This demonstrates that the integration of immersive
learning and project-based instruction grounded in local
epistemology led to improved academic outcomes.

Table 2. Comparison of Posttest Scores Between Groups
(Independent Sample t-test)

Group N Posttest Mean SD t p
Experimental 40 84.30 6.98
6.87 <.001
Control 40 73.55 7.34

Student Motivation and Satisfaction

Student perceptions of the learning experience were
measured using a validated Likert-scale questionnaire (1-
5). Results indicate that students in the experimental group
had higher motivation (M = 4.44, SD = 0.46) and greater
satisfaction (M = 4.52, SD = 0.41) compared to the control
group (motivation: M = 3.65, SD = 0.63; satisfaction: M =
3.71,SD =0.55). Independent sample t-tests confirmed these
differences were statistically significant (p < .001 for both).

Table 3. Student Motivation and Satisfaction Scores

Mean
Dimension Grou SD t
p M) P

Experimental 4.44  0.46

Motivation 6.12 <.001
Control 3.65 0.63
Experimental 4.52  0.41

Learning Satisfaction 7.03 <.001
ontrol 3.71  0.55

Reflection on Learning Experience Based on Tri Pramana

Qualitative findings from student journals and
instructor observations supported the successful integration
of Tri Pramana components:

o Pratyaksa (direct experience): Students stated that
VR helped them feel as if they were practicing on
real patients.

o Anumana (reasoning): Group discussions and
project work helped students critically analyze sport
massage procedures.

« Sabda (trusted knowledge): Theoretical references
and instructor feedback reinforced student
understanding during debriefings.

Approximately 88% of students in the experimental
group agreed that thelearningapproach effectively connected
theory and practice. In contrast, only 55% of control group
students reported similar outcomes.

Discussion

The findings of this study demonstrate that the
integration of Virtual Reality (VR), Project-Based Flipped
Learning (PBFL), and Tri Pramana significantly enhances
students’ cognitive and psychomotor outcomes in sport
massage education. The experimental group outperformed
the control group in both theoretical understanding and
practical skill performance. This aligns with prior evidence

suggesting that immersive technologies provide highly
engaging and effective environments for kinestheticlearning,
especially in domains that require procedural mastery
(Merchant et al., 2014). The significant increase in posttest
scores within the experimental group supports the notion
that immersive environments such as VR can replicate the
depth of real-life experiences. When students can visualize
and simulate movements and techniques in a virtual setting,
they are more likely to achieve better skill acquisition and
memory retention (Makransky & Mayer, 2022). Moreover,
by using VR as a tool for experiential learning, the study
affirms Kolb’s experiential learning cycle, which emphasizes
concrete experience and active experimentation as critical to
skill development (Kolb, 2015).

The project-based flipped learning model further con-
tributed to the success of the instructional approach by plac-
ing learners at the center of the knowledge construction
process. The flipped model allowed students to access theo-
retical content in advance and engage in applied learning
during in-class VR sessions. This echoes findings from van
Alten et al. (2019), who concluded that flipped classroom
models improve knowledge transfer and promote deeper
learning when combined with active learning tasks. Addi-
tionally, the project-based component fostered teamwork
and problem-solving, reinforcing the real-world application
of sport massage techniques (Thomas, 2000). Integrating
the Tri Pramana philosophical framework added a unique
cultural and cognitive dimension to the instructional model.
Students’ reflections showed evidence of applying Pratyaksa
(direct experience) through VR, Anumana (reasoning) dur-
ing group discussions, and Sabda (authoritative knowledge)
via instructor feedback and literature. Incorporating such
indigenous epistemologies into learning has been shown to
enhance engagement and contextual understanding, par-
ticularly in Southeast Asian educational settings (Tuhiwai
Smith, 2012; Sarathchandra & Dhand, 2021). This integra-
tion bridges the gap between Western instructional design
models and local philosophical traditions, creating a more
inclusive and resonant learning experience.

The improvement in motivation and satisfaction
observed in the experimental group further emphasizes
the impact of learner-centered, technology-supported
instruction. Students found the immersive, project-based
approach more meaningful, likely because it provided a
sense of autonomy and real-world relevance. According
to Deci and Ryan’s Self-Determination Theory, motivation
increases when learners experience autonomy, competence,
and relatedness—elements inherently present in the VR-
PBFL model (Deci & Ryan, 2000). This supports the
argument that educational innovation must address both
cognitive and affective domains to foster optimal learning
outcomes. Overall, this study contributes to the growing
body of literature advocating for immersive and culturally
adaptive pedagogy in physical education. While previous
research has examined VR and flipped learning separately,
this study is among the few that combines both with a
local philosophical approach in a practice-based course.
As educational institutions increasingly aim for curriculum
internationalization while maintaining cultural integrity,
this model provides a promising example of how global
and local paradigms can be harmonized to support holistic
learning.
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Conclusion

This study developed and evaluated an innovative
instructional model that integrates Virtual Reality (VR),
ProjectBased Flipped Learning (PBFL), and the Tri Pramana
philosophical framework to enhance sport massage
education. The quasiexperimental results demonstrated
that students exposed to the VRPBFLTri Pramana model
achieved significantly higher gains in both practical skills
(MA = 19.45 vs. 8.33) and theoretical understanding
compared to those in a conventional learning environment.
They also reported markedly greater motivation and
satisfaction, indicating that immersive, studentcentered,
and culturally grounded pedagogy can more effectively
engage learners in complex psychomotor domains. By
combining immersive simulation, active learning projects,
and indigenous epistemology, this model addresses critical
gaps in traditional sport massage instruction—namely
limited practice opportunities, passive content delivery, and
lack of cultural context. The findings support the adoption
of mixedreality technologies and flipped, projectbased
approaches within physical education curricula, while also
demonstrating the value of situating innovation within local
philosophical constructs. Future research should explore
scalability across different institutions and disciplines,
longterm retention effects, and costbenefit analyses to guide
broader implementation. This integrative framework holds
promise not only for sport massage but for any practicebased
discipline seeking to harmonize global pedagogical advances
with cultural relevance.
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IHTerpauin BipTyanbHOI peasibHOCTi Ta MPOEKTHO-OPIEHTOBAHOIO
nepeBepHYTOro HaBYaHHA B ranysi oCBiTU 3i CNOPTUBHOIO Macaxy:
IHHOBaLiA Ha OCHOBI TPbOX NpaMaH (AXXepena NisHaHHA iICTUHN)

Teme Moppui Ticaa M.S.'AB?, Apak Aryur Hrypax ITyrpa Jlakcana'“®,
Komanr Aro Tpi Binriauti“®%, I Iege [xapma YTamasca>PE

"VuiBepcurer ocsitu [anenra

*YuiBepcurer PGRI MaxazeBa

*YuiBepcurer PGRI Ani byana

ABTOpcbKumit BKIa: A — nusaiis gocnipkenHs; B — 36ip ganux; C - cratananis; D - migroroska pykomucy; E - 36ip komrris

Pedepar. Crartsi: 6 ., 3 TabL., 20 AKeper.

Icropia muranns. OcBirta B rajTysi CHIOPTUBHOTO MAacaXKy 4acTO CTUKAETHCS 3 TPYAHOIIAMI B HaJjaHHI e()eKTUBHUX ITPAKTUY-
HIX OCBifIiB Yepes 0OMexeHi MOX/IMBOCTI IPAKTHUKY B peaibHIX YMOBAX Ta 3aCTapi/li METORM HaBYaHHSL.

Mera gocmimxeHHsa. MeTa 1IbOro HOCII/PKeHHs O/Araja y po3po0b/IeHHi Ta OLiHIli iHHOBALiTHOI MOJje/i HaBYaHHS, 1110 I10-
€Hye BipTyanbHy peanbHicTh (VR), mpoekTHO-0OpieHTOBaHe IepeBepHyTe HaBuaHHA (PBFL) Ta dinocodiio Tpbox mpamaH, i
MiABUIIEHHA KOMIIETEHTHOCTI CTYJIEHTIB y Tay3i CHOPTUBHOTO Macaxy.

Marepianu Ta MeTogu. BrkopucToByoun miaxis HayKOBO-ZOCIIAHNX Ta ZOCIIIHO-KOHCTPYKTOPChKMX pobir (R&D) i3 3a-
crocyBanHsM Mofeni ADDIE, o npoBefeHHs JOCTimKeHHs 6y10 3amydeHo 80 CTyHeHTIB 6akanmaBpary, sSIKi HaBYaIMCs Ha Kypci
CIIOPTMBHOTO Macaxy. Y4acHUKIB 6Y/I0 po3/i/IeHO Ha eKCIIepMMEeHTaIbHY TPYITy, sIKa IPOXO/V/Ia HABYaHH:A 32 METOIUKOI0 VR-
PBFL, Ta KOHTPO/IbHY I'PYILY, B AKiil BUKOPUCTOBYBA/INCDh TPAfULIiiiHi MeToau. 30ip faHUX 3IiMICHIOBABCA HULAXOM [IPOBEIEHH
Ipe- Ta MOCT-TeCTiB, 06cepBaLiliHNX KOHTPOIbHUX CIIMCKIB Ta ONMUTYBa/IbHUKIB.

Pesynbratu. CTaTuCTUYHNUIT aHAI3 i3 3aCTOCYBaHHM t-KpUTepiiB /I MapHUX i He3a/IeXXHNX BUOIPOK IOKa3aB 3HaUHe I10-
JHIIIEHHS MOTOPUKM Ta TEOPETUYHOIO PO3YMIHH:A B €KCIIePYMEHTa/IbHI IPYIIi, HOPIiBHIOIYM 3 KOHTPOJIBbHOIO rpyoio (p < 0.05).
CTymeHT! TaKoX MOBiTOMMIN MPO IiBUIEHHA PiBHA 3aJ0BOTIEHOCTI Ta 3aTy4eHOCTi 0 HaBYaTbHOTO CepefoBMINa, o 6a3y-
€TbCs Ha BUKOPUCTAHHI TeXHO/MOTI] BipTyanbHoi peanbHOCTi. IHTerparis Tppox NpaMaH — npaTbsAKiua (6e3nocepenHiit focBin),
aHyMaHa (jToriuHe MipKyBaHH:) Ta cabna (FoCTOBipHI fkepena) — 3abesneuna ¢pinocodcbKy Ta KyIbTYPHY OCHOBY [Is LiTic-
Horo HaB4yaHHA. Ile mocmiyKeHH:A NiITBEPIPKYE, 110 3aCTOCYBaHH:A T€XHOJOTII BipTya/lbHOI peaNbHOCTi Ta METORY HPOEKTHO-OPi-
€HTOBAHOTO IIePeBEPHYTOr0 HaBYAHHA, IPYHTYIOUUCDh Ha MicIeBiil pinocodii 0cBiTH, MOXe 3HAUHO IiIBUIIUTU AKICTb OCBITH B
rajysi CIIOPTMBHOTO Macaxy.

BucnoBku. PesynbpraTy ocniiykeHHA MiITBEPIKYIOTD IOLI/IbHICTD BIPOBAPKEHHSA iIMEPCUBHMX Ta Ky/IbTYPHO-aJalTUBHIX
TEXHOJIOTII y IporpaMu GpisYHOro BUXOBAHHSI, BiIKPVUBAOYN LUISXN I MailOy THIX iHHOBaILill y rasysi 30pOB’si Ta CHOPTUBHOI
HayKOBOI OCBITH.

Knrodosi cnoBa: BipTyanbHa peanbHiCTb, IPOEKTHO-OPiEHTOBAHE NepeBEPHYTE HABYAHHHA, OCBiTa B Tajlysi CIOPTUBHOTO
Macaxy, TpM IIpaMaHy, iMepcBHe HaBYaHHSA.
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