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Abstract

This study aims to develop and evaluate the effectiveness of a proactive digital platform that uses virtual reality
(VR) to enhance undergraduate students' self-directed learning skills. Employing a quantitative approach, the
research engaged a sample of 120 first-year students from Rajamangala University of Technology
Suvarnabhumi, carefully selected through stratified random sampling. The primary research instruments
consisted of the developed VR digital platform, a self-directed learning skills assessment, and a comprehensive
student satisfaction evaluation form. Data were rigorously analyzed using descriptive statistics, efficiency criteria
(E1/E2), and t-tests. The empirical findings reveal that the proactive VR platform achieved an exceptional
quality rating and an efficiency score of 80.33/85.17, effectively surpassing the established 80/80 criterion.
Furthermore, the students' self-directed learning skills significantly improved after the VR intervention at the .05
statistical level. Overall student satisfaction with the innovation was at its highest, particularly regarding
audiovisual clarity and the facilitation of independent learning. Conclusively, this high-quality VR educational
innovation serves as a sustainable, active-learning tool perfectly aligned with the demands of modern digital-
era education, ultimately fostering essential lifelong learning competencies for future success.
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Conceptual Framework

Conceptual Framework of the Research

This research focuses on integrating digital innovation, proactive processes, and self-directed
tearning theory to enhance undergraduate students’ self-directed learning skills
through a virtual reality—based learning environment

(Independent Variable)

Proactive Digital Platform Self-Directed Learning Skills |
Innovation of Virtual of Undergraduate Students
Reality (VR) Environments
Immersion - creating a sense of being present in the virtual environment
N Interactivity - enabling learners to actively interact with virtual objects and spaces

V> Presence - fostering the perception of "being there” in the virtual campus

Proactive VR-based digital platform innovation enhances self-directed learning
skills of undergraduate students.

Figure 1 Research Conceptual Framework
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Table 1 Efficiency of the Digital VR Platform Innovation (E1/E2)

Efficiency Measures Full Score M Percentage
Efficiency of the Process (E1) 20 16.07 80.33
Efficiency of the Product (E2) 20 17.03 85.17

Total Efficiency (E1/E2) 80.33/85.17
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INANTIIN 2 nan1Idszdiuguninainianssnddnaunaanasunaluladaninuiadenialonaislas
Q’L‘E'mmzyﬁ‘hmu 3 vinw wuiﬂumwmmui’@mssuﬁqmmwagﬂmm“umnﬁq@ (M = 4.67, SD = 0.49) il®
NIV D wuiwﬁaﬁﬁmmﬁlﬂgaq@ﬁa ANUANTATaINWLATIFSI RN WIS BNLFEa %S9 (Clarity of
images and sounds) a;ﬂilmm”umﬂﬁqﬂ (M =5.00, SD = 0.00) 784894108 N1TABURKOIVITZLLADNT
Lﬂﬁlauvl,mmaagul‘*ﬁ (System responsiveness) LRZANMULRDEIVBITEUL (System stability) s’ﬁaﬁqmmwaglmzﬁu
mnﬁqwﬁwﬁmﬁu (M = 4.67, SD = 0.58) mwﬁaﬁﬁ@maﬁim‘iﬁq@ﬁa ANMURUIINVDIRMNWUIAROULTRN BT
(Realism of the virtual environment) lasfigaunwagluszauun (M = 4.33, SD = 0.58)

a 1 li‘ o v v & 1 Qs aa { e g =}
Namiﬁi:muqmmw‘mnnﬁﬂm‘smummsﬁwm%m% WRAIMALAUINUWIANTTNAINAUNAAN DS NN WA U T T
qmmwLﬂ'mwaLLazﬁmﬁ11w%auﬁm%’um‘sﬁﬂﬂmaaﬂ%ﬁu@‘i’mzha

Table 2 Results of the Quality Evaluation of the Proactive Digital Platform Innovation in Virtual Reality

Environments by Experts

Quality Evaluation

Quality
Evaluation Items by Experts M SD

Level

1st 2nd 3rd

Clarity of images and sounds in the virtual environment 5 5 5 5.00 0.00 Very High
System responsiveness to user movements 5 5 4 4.67 0.58 Very High
System stability 5 4 5 4.67 0.58 Very High
Realism of the virtual environment 4 4 5 4.33 0.58 High
Overall 475 450 4.75 4.67 0.49 Very High

21NANI9N 3 WU wamim%ﬂuLﬁﬂmumummg’ﬁaul,'%sul,l,a:%é’alf%ﬂmaaﬁnﬁnmﬁﬁnuﬁ’muf@ﬂim

Anaunaanasumaluladan nuindoNiailiauass AUULAAURRISIY (Post-test) HAWYINAY 26.50 (SD =
& Q0 dl 0 ~ dld 1 ] = 4 =1 ~ 1

0.32) TeganinazunafoianIow (Pre-test) NAAYiNAL 22.80 (SD = 0.55) LilaLlIsuiisuanuuaneny

P ' = o o aad o
VBIASLWW WUNAN £ = 5.63 LLaza p = .00 mﬁuﬂmmymuamﬁimu .05

Table 3 Comparison of Knowledge Scores Before and After Learning with Digital VR Platform Innovation

Mean Score M SD t P
Pre-test 22.80 0.55

5.63 .00*
Post-test 26.50 0.32

Note: Significant at the .05 level

91NA13197 4 wan1sTaTsiauRenelevestnAneifdenianssuainaunaanasuinalulad
snwuaadaadanasy wuhlunmnugisaudanuiweliagluszeau mﬂﬁq@ (M = 4.55, SD = 0.63) \il8
Rsonmedununoasoafisamaii

dugmnnuazmIlinuvasunaanasy ﬁﬂawuﬁawalaius:@”uwwnﬁq@ (M =457, SD = 0.61) lagdszidiui
indnmlianuidngigada anutaausasmwuazfosluaninuiadeniaiionats (M = 4.65, SD = 0.52)
J898931A8 ANNLENLIVBITZUL (M = 4.58, SD = 0.60)
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dudszlomidanmaFouidasaued ﬁmmﬁawalﬂm:é’umnﬁqﬂLﬁuﬁu (M= 4.52, SD = 0.64) lagsinfinu
Wwinunwaane it el mm‘mL'%'w;ffﬁwmuLaavlﬁamaaai: mﬂﬁqﬂ (M = 4.60, SD = 0.55) 799893178

°ﬁ"smiz@;fulﬁamﬂﬁﬂujuazéwnﬁ]LﬁamLﬁmﬁu (M =455, SD = 0.62)

Table 4 Analysis of Student Satisfaction towards the Proactive Digital VR Platform for Enhancing Self-Directed

Learning
Items M SD Satisfaction Level
1.1) Clarity of images and sounds in the virtual environment 4.65 0.52 Very High
1.2) System stability (no lag or crashes during use) 4.58 0.60 Very High
1.3) Realism of the virtual environment (graphics and models) 4.55 0.61 Very High
1.4) Navigation and control are convenient 4.55 0.61 Very High
1.5) Usage instructions are clear and easy to understand 4.52 0.69 Very High
Total 4.57 0.61 Very High
2.1) Enables learners to engage in learning independently 4.60 0.55 Very High
2.2) Motivates learners to explore and pursue further learning  4.55 0.62 Very High
2.3) Helps learners set goals and plan their own learning 4.50 0.65 Very High
2.4) Helps learners better understand complex content 4.50 0.65 Very High
2.5) Provides an effective tool for reviewing lessons 4.45 0.72 Very High
Total 4.52 0.64 Very High
Overall Satisfaction 4.55 0.63 Very High

a@uazaﬁﬂswwamﬁﬁb
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WONANG MINFINANIT=WING E1 Uz E2 1iRs3onas 4.84 Huginin LLWa@mla%wf'zgﬂaaﬂLmumamuﬂm:uu
ﬁLﬁa%’]LLa:ﬂﬂiﬁ%ﬁﬁaﬂﬂﬁadﬁU‘ﬂq@ﬂi:adﬁﬂﬂiL%ﬂui gonabiinAnmaunsathyseaunsaiilasuanlan
wilowasaludzgndlglunsiuuunasayle uanmnftﬂ'mﬁfumgumu%’mm Kotheeranurak et al. (2022) i
ﬁﬂmmsﬁwLﬂﬂIuIaﬁLﬂ?1'ﬂuu,ﬂaouﬂﬂuan'\ﬁuq@uﬁnm%ﬂ laswodunaluladeng g vanfla VR lanniian
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Huduiunaanasy VR dausianamineedaslunnsndins mMIamnauanas wazmsdssiisiaauumifa
289 Knowles (1975) uaz Candy (1991) wanannii mmmmmlumiﬁnLauaLﬁamﬁsﬁ'usﬁauiﬁﬁmﬁugﬂﬁiw
fwinaluladigdonass fatisduaiuanudiludiinasgiTou SoxoandaInuITWITHEY Jiang & Fryer
(2024)
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