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Abstract 
The automotive and motorcycle industries' transformation through Industry 4.0 
technologies demands workforce competencies integrating technical expertise with 
sophisticated soft skills, yet significant gaps persist between industry requirements and 
graduate competencies. This systematic literature review provides evidence-based 
guidance for soft skills integration in automotive-motorcycle vocational education by 
identifying development models, evaluating comparative effectiveness, and exploring 
industry-academic collaboration roles. Following PRISMA 2020 guidelines, comprehensive 
search across Scopus database covering 2020-2025 employed rigorous inclusion criteria 
focusing on empirical studies. The search strategy yielded 394 articles, with 42 high-quality 
studies selected for analysis. Data extraction used standardized forms with inter-rater 
reliability (κ = 0.87), while analysis integrated bibliometric analysis, systematic thematic 
analysis, and quantitative content analysis. Results reveal curriculum integration models 
demonstrate superior effectiveness compared to modular approaches across all 
competency domains, with advantages in communication skills (24 percentage points) and 
teamwork competencies (21 percentage points). Industry-academia collaboration emerges 
as fundamental catalyst, though implementation gaps exist between current practice (47% 
structured internships) and industry recommendations (85% target). The evidence-based 
framework provides immediate guidance for curriculum design, instructor preparation, and 
partnership development. 
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1. Introduction 
The	contemporary	automotive	and	motorcycle	industries	undergo	unprecedented	transformation	driven	

by	 digitalization,	 electri9ication,	 and	 autonomous	 systems	 integration,	 fundamentally	 reshaping	 workforce	
competency	requirements	and	educational	preparation	strategies.	This	technological	revolution,	characterized	
by	 Industry	 4.0	 principles,	 demands	 professionals	 who	 possess	 not	 only	 technical	 expertise	 but	 also	
sophisticated	 soft	 skills	 enabling	 adaptation,	 collaboration,	 and	 innovation	 within	 rapidly	 evolving	 work	
environments	(Travnickova	et	al.,	2024).	

Building	 on	 this	 technological	 transformation	 context,	 recent	 industry	 analyses	 reveal	 that	 78%	 of	
technical	positions	now	require	integrated	combinations	of	technical	and	non-technical	skills,	representing	a	
dramatic	shift	from	historically	technical-focused	job	requirements	(Ana	et	al.,	2020).	The	automotive	industry	
focuses	its	efforts	not	only	on	producing	electric,	intelligent	and	autonomous	vehicles,	but	equally	on	offering	
innovative	solutions	in	mobility	and	connectivity	that	provide	intangible	value	associated	with	new	services	and	
business	model	innovation	(Jiménez-Jiménez	et	al.,	2022).	This	shift	creates	occupational	pro9iles	emphasizing	
human-machine	collaboration,	cross-cultural	communication,	and	adaptive	learning	capabilities.	

In	response	to	these	evolving	industry	demands,	contemporary	research	identi9ies	the	"4Cs"	framework	
comprising	creativity,	critical	thinking,	communication,	and	collaboration	as	essential	competencies	for	future	
workforce	 success	 across	 technical	 industries	 (Thornhill-Miller	 et	 al.,	 2023).	 These	 competencies	 enable	
professionals	to	navigate	technological	uncertainty,	participate	effectively	in	diverse	teams,	and	contribute	to	
continuous	innovation	processes	that	characterize	modern	automotive	and	motorcycle	organizations.	Maksum	
et	 al.	 (2024)	 demonstrate	 that	 there	 exists	 a	 signi9icant	 gap	between	 expectations	 and	 reality,	with	 several	
competencies	observed	to	be	currently	at	the	minimum	among	automotive	engineers,	particularly	in	problem-
solving	and	communication	skills	essential	for	automotive	vocational	excellence.	Most	engineering	graduates	
have	 little	 knowledge	 of	 real-world	 problem-solving	 and	 communication	 skills,	 indicating	 systematic	
preparation	de9iciencies	in	soft	skills	domains	required	by	the	automotive	industry.	
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Despite	 widespread	 recognition	 of	 soft	 skills	 importance,	 substantial	 gaps	 persist	 between	 industry	
requirements	 and	 vocational	 education	 graduate	 competencies.	 Aryani	 et	 al.	 (2021)	 report	 that	 65%	 of	
automotive	 vocational	 graduates	 experience	 signi9icant	 dif9iculties	 in	 professional	 communication	 and	
teamwork	 applications	 during	 early	 career	 phases,	 indicating	 systematic	 preparation	 de9iciencies.	 These	
challenges	manifest	in	reduced	employment	rates,	extended	job	search	periods,	and	limited	career	advancement	
opportunities	for	graduates	lacking	adequate	soft	skills	preparation.	

The	complexity	of	effective	soft	skills	integration	stems	from	multiple	interconnected	challenges	requiring	
systematic	investigation	and	evidence-based	solutions.	Traditional	programs	historically	emphasize	technical	
skill	acquisition	 through	hands-on	 learning,	workshop-based	 instruction,	and	competency-based	assessment	
focused	 on	 measurable	 technical	 outcomes.	 Integrating	 soft	 skills	 development	 within	 these	 established	
pedagogical	frameworks	requires	innovative	approaches	that	maintain	technical	learning	effectiveness	while	
enhancing	 interpersonal,	 communication,	and	cognitive	competencies	essential	 for	contemporary	workplace	
success.	

Furthermore,	 industry-academia	 collaboration	 emerges	 as	 a	 critical	 factor	 in9luencing	 soft	 skills	
development	effectiveness,	though	implementation	approaches	vary	signi9icantly	across	different	educational	
contexts	and	geographic	regions.	Successful	collaboration	models	demonstrate	authentic	learning	experiences	
through	 structured	 internships,	 industry	 mentoring	 programs,	 and	 collaborative	 project-based	 learning	
combining	 technical	 challenges	with	 soft	 skills	 application	 requirements.	However,	 sustainability	 challenges	
including	 resource	 constraints,	 coordination	 complexities,	 and	 shifting	 industry	 priorities	 create	 barriers	
requiring	systematic	analysis	and	strategic	solutions.	

Given	 these	multifaceted	 challenges,	 current	 research	 literature	 addressing	 soft	 skills	 development	 in	
automotive	and	motorcycle	vocational	education	remains	fragmented	across	different	disciplinary	perspectives,	
pedagogical	approaches,	and	geographic	contexts,	limiting	comprehensive	understanding	of	effective	practices	
and	 implementation	 strategies.	 While	 individual	 studies	 examine	 speci9ic	 aspects	 of	 soft	 skills	 integration,	
systematic	synthesis	of	existing	evidence,	identi9ication	of	best	practices,	and	development	of	comprehensive	
frameworks	for	educational	implementation	remain	insuf9icient.	

This	systematic	 literature	review	addresses	these	critical	knowledge	gaps	by	providing	comprehensive	
analysis	of	soft	skills	development	approaches	within	automotive	and	motorcycle	vocational	education	contexts.	
The	research	systematically	identi9ies	and	analyzes	implemented	development	models,	evaluates	comparative	
effectiveness	 of	 curriculum	 integration	 versus	 modular	 approaches,	 and	 explores	 industry-academic	
collaboration	roles	in	strengthening	development	outcomes.	The	resulting	evidence-based	framework	provides	
immediate	 guidance	 for	 curriculum	 design,	 instructor	 preparation,	 and	 partnership	 development	 while	
contributing	 to	 long-term	 workforce	 development	 in	 the	 evolving	 automotive	 and	 motorcycle	 industry	
landscape.	

2. Method 
This	 study	 employed	 a	 systematic	 literature	 review	 following	 PRISMA	 2020	 guidelines	 to	 ensure	

methodological	rigor	and	reproducibility	(Page	et	al.,	2021).	A	comprehensive	literature	search	was	conducted	
on	 March	 15,	 2025,	 using	 Scopus	 database	 due	 to	 its	 extensive	 multidisciplinary	 coverage	 and	 superior	
automotive	 industry	 research	 indexing	 compared	 to	 other	 databases	which	 have	more	 limited	 coverage	 in	
vocational	education	research.	The	systematic	Boolean	search	strategy	employed	three	interconnected	keyword	
groups:	(1)	automotive/motorcycle	context	("automotive"	OR	"motorcycle"	OR	"motorbike"	OR	"two-wheeler"	
OR	"vehicle	maintenance"	OR	"automotive	engineering"),	(2)	soft	skills	concepts	("soft	skills"	OR	"employability	
skills"	 OR	 "communication"	 OR	 "teamwork"	 OR	 "competency	 development"),	 and	 (3)	 educational	 settings	
("vocational	education"	OR	"technical	education"	OR	"TVET"	OR	"training"	OR	"curriculum").	

Publications	were	restricted	to	2020-2025,	English	 language,	and	peer-reviewed	articles	or	conference	
papers.	Subject	area	9ilters	focused	on	Engineering,	Social	Sciences,	and	Business	Management	while	excluding	
unrelated	disciplines.	The	 speci9ic	 inclusion	and	exclusion	criteria	used	 for	 study	selection	are	presented	 in	
Table	1.	

Table	1.	Inclusion	and	Exclusion	Criteria	
Criteria	Type	 Description	
Inclusion	Criteria	
Focus	 Studies	focusing	on	soft	skills	development	in	automotive/motorcycle	vocational	education	
Methodology	 Empirical	research	with	clear	methodology	
Publication	Period	 Publications	from	2020-2025	
Language	 English	language	with	full-text	availability	
Exclusion	Criteria	
Study	Type	 Purely	theoretical	papers	without	empirical	evidence	
Skills	Focus	 Studies	focusing	solely	on	technical	skills	
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Criteria	Type	 Description	
Context	 General	education	research	without	automotive/motorcycle	context	
Quality	 Opinion	pieces	without	systematic	analysis	

	

The	systematic	selection	process	is	illustrated	in	Figure	1,	which	presents	the	PRISMA	2020	9low	diagram	
showing	the	progression	from	database	identi9ication	through	9inal	inclusion.	

	
Figure	1.	PRISMA	Flow	Diagram	

Figure	1	presents	the	PRISMA	2020	9low	diagram	illustrating	systematic	study	selection	from	database	
identi9ication	 through	 9inal	 inclusion.	 The	 diagram	 demonstrates	 transparent	 methodology	 through	
identi9ication,	screening,	eligibility	assessment,	and	inclusion	phases.	Each	exclusion	point	documents	speci9ic	
reasons	 and	 quantities,	 ensuring	 methodological	 transparency	 and	 enabling	 replication.	 The	 systematic	
approach	achieved	a	focused,	high-quality	evidence	base	for	analysis.	

A	comprehensive	28-item	data	extraction	form	captured	bibliographic	information,	study	characteristics,	
methodological	details,	participant	demographics,	intervention	descriptions,	and	key	9indings.	Two	independent	
reviewers	conducted	extraction	with	 inter-rater	 reliability	achieving	κ	=	0.87.	Quality	assessment	employed	
adapted	criteria	evaluating	studies	across	four	domains:	study	design	appropriateness,	methodological	rigor,	
outcome	measurement	validity,	and	result	interpretation	quality.	Each	domain	received	scores	from	0-3,	with	
minimum	inclusion	threshold	of	8/12	points	ensuring	high-quality	evidence	synthesis.	Data	synthesis	employed	
narrative	 synthesis	 approach,	 organizing	 9indings	 by	 development	 models,	 effectiveness	 outcomes,	 and	
collaboration	patterns.	Descriptive	statistics	summarized	study	characteristics	and	intervention	effects,	while	
thematic	 categorization	 identi9ied	key	patterns	across	educational	approaches	and	 implementation	contexts	
following	established	systematic	review	methodology	(Braun	&	Clarke,	2021).	

3. Results and Discussion 

3.1. Study Characteristics and Research Landscape 
The	systematic	analysis	of	42	high-quality	studies	reveals	signi9icant	developments	in	soft	skills	research	

within	 automotive	 and	 motorcycle	 vocational	 education	 contexts.	 Publication	 analysis	 demonstrates	 9ield	
maturation	 through	 preference	 for	 rigorous	 peer-reviewed	 articles	 (85.7%,	 n=36)	 over	 conference	 papers	
(14.3%,	n=6),	indicating	scholarly	development	toward	comprehensive	investigations	undergoing	rigorous	peer	
review.	

Temporal	distribution	shows	substantial	 research	growth	coinciding	with	 Industry	4.0	 transformation,	
with	69%	of	publications	(n=29)	appearing	in	2022-2024	period.	The	compound	annual	growth	rate	of	28.3%	
during	 this	 period	 signi9icantly	 exceeds	 general	 vocational	 education	 research	 growth	 (8.2%),	 suggesting	
specialized	attention	to	soft	skills	integration	challenges	in	automotive	and	motorcycle	sectors.	
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Geographic	 distribution	 re9lects	 global	 interest	 with	 Asian	 institutions	 contributing	 52.4%	 (n=22),	
primarily	Malaysia	(n=6),	Indonesia	(n=5),	Thailand	(n=4),	and	India	(n=7),	re9lecting	signi9icant	automotive	
manufacturing	presence	and	vocational	education	development	initiatives.	European	contributions	account	for	
31.0%	(n=13),	notably	Germany	(n=5),	United	Kingdom	(n=4),	and	Italy	(n=4),	representing	established	dual	
education	 systems.	 North	 American	 institutions	 contribute	 16.6%	 (n=7),	 focusing	 on	 community	 college	
programs	and	industry	partnership	models.	

Citation	impact	analysis	demonstrates	average	citation	impact	of	14.7	per	paper	(range	2-52),	signi9icantly	
exceeding	vocational	education	9ield	average	(8.3),	indicating	high	academic	in9luence	and	practical	relevance.	
International	 collaboration	 analysis	 reveals	 45.2%	 multi-institutional	 partnerships	 (n=19),	 demonstrating	
growing	cross-cultural	knowledge	exchange	essential	for	global	automotive	industry	requirements.	

3.2. Soft Skills Development Models and Implementation EAectiveness 
Systematic	 analysis	 identi9ies	 two	 primary	 pedagogical	 approaches	 with	 distinct	 characteristics	 and	

effectiveness	 outcomes,	 representing	 fundamentally	 different	 philosophical	 approaches	 to	 competency	
integration	with	signi9icant	implications	for	curriculum	design	and	learning	outcomes.	

3.2.1. Curriculum Integration Model: Superior Performance Across 
Domains 

The	curriculum	 integration	model,	 adopted	by	71.4%	of	analyzed	programs	 (n=30),	 embeds	soft	 skills	
development	 within	 technical	 automotive	 and	 motorcycle	 courses.	 This	 approach	 demonstrates	 superior	
effectiveness	across	all	competency	domains	 through	three	critical	mechanisms	 identi9ied	through	narrative	
synthesis.	As	 shown	 in	Table	2	below,	 the	 integration	model	 consistently	outperforms	modular	 approaches	
across	all	measured	competency	domains.	

Table	2.	Comparative	Effectiveness	of	Development	Models	
Competency	Domain	 Integration	Model	

(%)	
Modular	Approach	
(%)	

Absolute	
Difference	

Relative	
Improvement	

Communication	
Skills		

82		 58		 +24		 +41.4%	

Teamwork	Abilities		 79		 58		 +21		 +36.2%	
Problem	Solving		 77		 59		 +18		 +30.5%	
Critical	Thinking		 80		 61		 +19		 +31.1%	
Customer	Service		 81		 62		 +19		 +30.6%	
Adaptability		 76		 56		 +20		 +35.7%	
Leadership	Skills		 74		 54		 +20		 +37.0%	
Average	Performance	 78.4		 58.3		 +20.1		 +34.5%	

Data	synthesized	from	assessment	rubrics	across	reviewed	studies,	weighted	by	sample	size	and	methodological	quality	
using	meta-analytic	procedures	

	

Learning	 contextualization	 emerges	 as	 the	 primary	 effectiveness	 mechanism,	 ensuring	 soft	 skills	
development	occurs	within	authentic	automotive	and	motorcycle	scenarios,	enhancing	transfer	relevance	and	
practical	application.	Students	develop	communication	competencies	through	technical	customer	consultations,	
explaining	complex	diagnostic	procedures	in	accessible	language.	Teamwork	skills	evolve	through	collaborative	
diagnostic	 procedures,	 requiring	 coordination	 across	 different	 technical	 specializations.	 Problem-solving	
capabilities	 strengthen	 through	 real	 maintenance	 challenges	 involving	 both	 technical	 troubleshooting	 and	
customer	relationship	management.	

Iterative	 reinforcement	 provides	 the	 second	 critical	 mechanism,	 offering	 multiple	 skill	 practice	
opportunities	across	diverse	technical	contexts,	enabling	continuous	development	throughout	comprehensive	
learning	sequences.	Unlike	modular	approaches	providing	isolated	skill	practice,	integration	models	embed	soft	
skills	practice	within	every	 technical	 learning	activity,	creating	natural	reinforcement	cycles	 that	strengthen	
competency	retention	and	application	con9idence.	

Authentic	assessment	represents	the	third	effectiveness	mechanism,	combining	technical	and	soft	skills	
evaluation	 in	 integrated	 performance	 assessments	 mirroring	 actual	 workplace	 requirements.	 Students	
demonstrate	competency	through	comprehensive	scenarios	requiring	simultaneous	technical	problem	solving	
and	 professional	 communication,	 collaborative	 project	 completion,	 and	 customer	 service	 excellence.	 This	
assessment	 approach	provides	 realistic	 competency	 validation	while	 identifying	 speci9ic	 development	 areas	
requiring	additional	attention	
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3.2.2. Modular Approach: Specialized Focus with Transfer Limitations 
The	modular	approach,	implemented	by	28.6%	of	programs	(n=12),	delivers	soft	skills	through	dedicated	

courses	 separate	 from	 technical	 content.	 While	 achieving	 lower	 overall	 effectiveness,	 modular	 systems	
demonstrate	 speci9ic	 advantages	 in	 programs	 with	 specialized	 social	 science	 faculty	 expertise	 and	 limited	
technical	instructor	soft	skills	preparation	capacity.	

Modular	approaches	excel	in	theoretical	foundation	development,	providing	comprehensive	coverage	of	
communication	 theory,	group	dynamics	principles,	and	 interpersonal	psychology	concepts.	Students	 receive	
systematic	exposure	to	soft	skills	frameworks,	assessment	methodologies,	and	re9lection	practices	supporting	
metacognitive	development.	Five	programs	reported	particular	success	 in	developing	emotional	 intelligence	
and	con9lict	resolution	capabilities	through	dedicated	psychology-informed	curricula.	

However,	transfer	challenges	consistently	emerge	as	the	primary	limitation,	with	students	struggling	to	
apply	 modularly-learned	 competencies	 within	 automotive	 contexts	 without	 explicit	 connection-making	
support.	Three	 longitudinal	studies	 tracking	graduate	performance	reveal	34%	lower	workplace	application	
rates	for	modularly-trained	students	compared	to	integration	model	graduates,	particularly	in	customer	service	
and	collaborative	problem-solving	scenarios.	

Interestingly,	 four	 programs	 reported	 success	 implementing	 hybrid	 approaches	 where	 modular	
instruction	 preceded	 technical	 sequences,	 providing	 foundational	 soft	 skills	 development	 followed	 by	
systematic	 integration	 within	 technical	 contexts.	 These	 hybrid	 models	 achieved	 87%	 of	 integration	 model	
effectiveness	while	accommodating	institutional	constraints	limiting	full	integration	implementation.	

3.3. Industry-Academia Collaboration Patterns and Workforce Alignment 
Industry-academia	partnerships	emerge	as	critical	success	 factors	 for	effective	soft	skills	development,	

though	substantial	gaps	exist	between	current	practice	and	optimal	collaboration	frameworks.	Analysis	reveals	
complex	relationships	between	automotive	and	motorcycle	industry	engagement	and	educational	effectiveness	
across	different	partnership	models.	

3.3.1. Collaboration Implementation Analysis and EAectiveness Gaps 
Table	 3	 presents	 the	 current	 state	 of	 industry	 collaboration	 implementation	 compared	 to	 industry-

recommended	targets,	revealing	signi9icant	gaps	across	all	collaboration	components.	

Table	3.	Industry	Collaboration	Implementation	and	Target	Analysis	
Component	 Current	

Implementation	
(%)	

Industry	
Target	(%)	

Implementation	
Gap	

Critical	Success	Factors	

Structured	
Internships	

47	 85	 -38	 Clear	objectives,	mentor	training,	
assessment	integration	

Industry	
Mentoring	

44	 80	 -36	 Regular	protocols,	feedback	systems,	
relationship	continuity	

Collaborative	
Projects	

41	 75	 -34	 Authentic	problems,	joint	assessment,	
mutual	bene]it	

Curriculum	
Codesign	

32	 70	 -38	 Shared	governance,	resource	
allocation,	expertise	integration	

Guest	Expert	
Integration	

58	 85	 -27	 Systematic	scheduling,	outcome	
alignment,	follow-up	activities	

Equipment	
Sharing	

39	 65	 -26	 Maintenance	agreements,	scheduling	
coordination,	safety	protocols	

Graduate	
Employment	
Tracking	

35	 90	 -55	 Data	systems,	privacy	agreements,	
longitudinal	commitment	

	

Structured	 internship	 programs	 demonstrate	 the	 most	 signi9icant	 implementation	 challenges,	 with	
current	 47%	 participation	 rates	 falling	 substantially	 below	 industry	 recommendations	 of	 85%.	 Successful	
internship	programs	require	comprehensive	mentor	training,	clear	learning	objectives	aligned	with	soft	skills	
development,	 and	 systematic	 assessment	 protocols	 combining	 technical	 and	 interpersonal	 competency	
evaluation.	Programs	achieving	high	 internship	participation	rates	report	43%	higher	graduate	employment	
rates	and	31%	faster	career	advancement	compared	to	programs	with	limited	industry	engagement.	

Industry	 mentoring	 initiatives	 achieve	 44%	 implementation	 against	 80%	 target	 levels,	 representing	
critical	 missed	 opportunities	 for	 authentic	 soft	 skills	 development	 within	 professional	 contexts.	 Effective	
mentoring	 programs	 establish	 regular	 interaction	 protocols,	 structured	 feedback	 systems	 ensuring	
developmental	focus,	and	relationship	continuity	supporting	long-term	professional	development.	Mentoring	
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programs	demonstrate	particular	effectiveness	in	developing	communication	con9idence,	professional	behavior	
standards,	and	industry-speci9ic	customer	service	expectations.	

3.3.2. Priority Competency Alignment and Achievement Analysis 
Industry	needs	analysis	from	comprehensive	employer	surveys	across	automotive	and	motorcycle	sectors	

identi9ies	priority	competencies	with	signi9icant	achievement	gaps	requiring	targeted	educational	interventions.	
Table	4	illustrates	these	priority	competencies	and	current	achievement	levels.	

Table	4.	Industry	Priority	vs.	Current	Achievement	Gap	Analysis	
Competency	Domain	 Industry	

Priority	(%)	
Current	
Achievement	(%)	

Achievement	
Gap	

Development	Strategies	

Continuous	Learning		 86		 64		 -22	 Structured	mentoring,	self	directed	
learning	modules	

Communication	Skills		 83		 67		 -16	 Customer	interaction	practice,	
technical	presentation	training	

Teamwork	Capabilities		 81		 72		 -9	 Collaborative	projects,	cross	
functional	team	exposure	

Problem-Solving	Skills		 79		 69		 -10	 Systematic	diagnostic	approaches,	
creative	solution	development	
	

Customer	Service	
Excellence	

77		 58		 -19	 Role-playing	scenarios,	service	
recovery	training	

Adaptability/Flexibility		 75		 61		 -14	 Change	simulation	exercises,	
technology	adoption	training	

Leadership	Potential		 71		 52		 -19	 Progressive	responsibility	
assignments,	peer	mentoring	
opportunities	

	

Continuous	learning	emerges	as	the	highest	industry	priority	at	86%,	re9lecting	rapid	technological	change	
requiring	 workforce	 adaptability	 and	 self-directed	 skill	 development	 capabilities.	 However,	 current	
achievement	 levels	reach	only	64%,	creating	substantial	development	gaps	requiring	systematic	educational	
attention.	 Successful	 programs	 address	 this	 gap	 through	 structured	 mentoring	 relationships	 encouraging	
re9lective	 practice,	 self-directed	 learning	 modules	 supporting	 ongoing	 skill	 development,	 and	 industry	
certi9ication	pathways	maintaining	current	competency	standards.	

Communication	skills	 rank	second	 in	 industry	prioritization	at	83%,	encompassing	 technical	 customer	
interaction,	service	documentation,	and	professional	presentation	capabilities.	Current	achievement	levels	of	
67%	indicate	moderate	success	but	signi9icant	 improvement	opportunities.	Effective	development	strategies	
include	 customer	 interaction	 practice	 scenarios,	 technical	 presentation	 training	 with	 peer	 feedback,	 and	
professional	communication	workshops	focusing	on	automotive	industry	contexts.	

3.3.3. Collaboration Sustainability and Long-term EAectiveness 
Sustainability	 analysis	 reveals	 only	52%	of	 industry	partnerships	maintain	 active	 engagement	beyond	

three	 years,	 indicating	 systematic	 challenges	 requiring	 strategic	 solutions	 for	 long-term	 collaboration	
effectiveness.	 Successful	 long-term	 collaborations	 demonstrate	 four	 critical	 characteristics	 essential	 for	
sustained	partnership	value.	

Formal	 agreement	 structures	 establish	 clear	 expectations,	 responsibilities,	 and	mutual	 bene9its	 for	 all	
stakeholders,	creating	accountability	frameworks	supporting	consistent	engagement	despite	personnel	changes	
and	 organizational	 priorities.	 Leadership	 stability	 ensures	 continuity	 across	 institutional	 transitions,	 with	
dedicated	 partnership	 coordinators	maintaining	 relationship	momentum	 and	 communication	 effectiveness.	
Mutual	 bene9it	 demonstration	 provides	 measurable	 value	 to	 all	 participants,	 including	 student	 learning	
outcomes	for	educational	institutions,	workforce	development	for	industry	partners,	and	career	advancement	
opportunities	for	individual	participants.	

Resource	 sharing	 creates	 interdependent	 relationships	 encouraging	 sustained	 commitment	 through	
equipment	 access,	 expertise	 exchange,	 and	 facility	 utilization	 agreements.	 Successful	 partnerships	 develop	
comprehensive	resource-sharing	protocols	addressing	equipment	maintenance,	scheduling	coordination,	safety	
requirements,	and	cost	allocation,	creating	sustainable	frameworks	for	long-term	collaboration.	

3.4. Technology Integration and Digital Enhancement Patterns 
Digital	 technology	 integration	 demonstrates	 promising	 effectiveness	 evidence	 despite	 limited	

implementation	 across	 automotive	 and	motorcycle	 vocational	 education	programs.	Technology	 applications	
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show	 particular	 promise	 for	 soft	 skills	 development	 through	 immersive	 learning	 environments	 and	
collaborative	platforms.	

Virtual	reality	applications	implemented	in	19%	of	programs	(n=8)	demonstrate	signi9icant	effectiveness	
improvements,	with	18%	enhancement	in	communication	con9idence	and	15%	improvement	in	collaborative	
problem-solving	compared	to	traditional	instructional	methods.	VR	environments	enable	authentic	customer	
interaction	 practice	 without	 real-world	 consequences,	 allowing	 students	 to	 develop	 professional	
communication	skills	through	repeated	scenario	practice	with	immediate	feedback	and	re9lection	opportunities.	

Simulation-based	 learning	 platforms	 provide	 realistic	 diagnostic	 scenarios	 requiring	 both	 technical	
problem-solving	 and	 customer	 communication,	 creating	 integrated	 learning	 experiences	 impossible	 in	
traditional	classroom	settings.	Students	practice	explaining	complex	technical	issues	to	diverse	customer	types,	
developing	adaptability	and	communication	9lexibility	essential	for	professional	success.	Collaborative	digital	
platforms	achieve	broader	adoption	at	52%	(n=22),	utilizing	project	management	 software,	 communication	
applications,	and	shared	diagnostic	databases	supporting	teamwork	development	across	distributed	learning	
environments.	These	platforms	enable	collaborative	problem	solving	experiences,	peer	learning	networks,	and	
industry	mentor	connections	extending	beyond	traditional	classroom	boundaries.	

However,	 implementation	 challenges	 include	 high	 initial	 costs	 averaging	 $45,000	 per	 program	 for	
comprehensive	VR	systems,	instructor	training	requirements	consuming	60-80	hours	per	faculty	member,	and	
limited	 automotive-speci9ic	 content	 requiring	 custom	 development	 investments.	 Effectiveness	 assessment	
remains	 limited,	 requiring	 comprehensive	 longitudinal	 studies	 evaluating	 learning	 transfer	 and	 workplace	
application	outcomes.	

3.5. Implementation Context and EAectiveness Moderators 
Program	 characteristics	 signi9icantly	 moderate	 intervention	 effectiveness	 across	 multiple	 dimensions,	

requiring	 contextualized	 implementation	 strategies	 accommodating	 diverse	 institutional	 capacities	 and	
regional	 industry	 requirements.	 Institution	 size	 in9luences	 implementation	 feasibility	 and	 effectiveness	
outcomes,	with	curriculum	integration	approaches	demonstrating	superior	performance	in	smaller	programs	
(n<100)	where	individualized	attention	and	curriculum	9lexibility	enable	comprehensive	soft	skills	embedding	
within	 technical	 sequences.	 Larger	 institutions	 (n>200)	 report	 coordination	 challenges	 requiring	 dedicated	
support	 structures,	 systematic	 instructor	 development	 programs,	 and	 comprehensive	 assessment	 protocols	
managing	complexity	across	multiple	program	tracks	and	faculty	teams.	

Instructor	preparation	emerges	as	the	most	critical	success	determinant,	with	comprehensive	professional	
development	programs	reporting	31%	higher	effectiveness	than	minimal	preparation	approaches.	Successful	
programs	demonstrate	minimum	35-hour	training	requirements	combining	soft	skills	pedagogy,	assessment	
methodology,	and	 industry	collaboration	management,	 supported	by	ongoing	mentoring	networks	and	peer	
learning	communities.	

Geographic	and	cultural	contexts	moderate	both	implementation	approaches	and	effectiveness	outcomes	
in	 signi9icant	 ways	 requiring	 consideration	 during	 program	 design.	 Asian	 programs	 emphasize	 collective	
competencies	and	hierarchical	 communication	patterns	re9lecting	cultural	values,	while	European	programs	
prioritize	 individual	 initiative	 and	 horizontal	 collaboration	 approaches.	 North	 American	 programs	 balance	
individual	 and	 collective	 emphasis	 with	 strong	 industry	 integration	 requirements	 re9lecting	 employment	
market	characteristics.	

Regional	 industry	 characteristics	 in9luence	 competency	 prioritization	 and	 assessment	 standards,	 with	
emerging	markets	 emphasizing	 basic	 communication	 and	 customer	 service	 skills,	while	 developed	markets	
prioritize	 advanced	 problem-solving	 and	 leadership	 capabilities.	 Successful	 programs	 align	 competency	
development	with	 regional	 industry	maturity	 levels	while	maintaining	 transferability	 for	 graduate	mobility	
across	markets.	

3.6. Critical Reflections on Research Findings 

3.6.1. Geographic Concentration and Potential Bias 
The	 geographic	 distribution	 of	 studies	 reveals	 signi9icant	 concentration,	 with	 Asian	 institutions	

contributing	52.4%	(n=22)	of	the	research	corpus,	followed	by	Europe	at	31.0%	(n=13)	and	North	America	at	
16.6%	(n=7).	This	distribution	pattern	raises	important	questions	about	the	global	applicability	of	9indings.	The	
dominance	 of	 Asian	 research	 may	 re9lect	 the	 region's	 signi9icant	 automotive	 manufacturing	 presence	 and	
vocational	education	development	initiatives,	yet	it	potentially	introduces	regional	bias	in	understanding	global	
best	practices.	
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The	 concentration	 of	 research	 from	Malaysia	 (n=6),	 Indonesia	 (n=5),	 Thailand	 (n=4),	 and	 India	 (n=7)	
within	 the	 Asian	 contribution	 suggests	 that	 9indings	 may	 be	 particularly	 in9luenced	 by	 Southeast	 Asian	
educational	contexts	and	industry	requirements.	European	contributions	from	Germany	(n=5),	United	Kingdom	
(n=4),	and	Italy	(n=4)	represent	established	dual	education	systems,	which	may	not	translate	directly	to	regions	
with	 different	 educational	 structures.	 The	 absence	 of	 representation	 from	other	major	 automotive	markets	
raises	concerns	about	the	comprehensiveness	of	current	knowledge.	

3.6.2. EAectiveness Gaps and Implementation Trade-oAs 
The	data	 reveals	 substantial	 performance	 differences	 between	 curriculum	 integration	 (78.4%	average	

effectiveness)	and	modular	approaches	(58.3%	average	effectiveness),	 representing	a	20.1	percentage	point	
gap.	However,	 this	aggregate	difference	masks	 important	contextual	considerations.	The	 integration	model's	
superior	performance	in	communication	skills	(82%	vs	58%)	and	teamwork	abilities	(79%	vs	58%)	suggests	
strong	advantages	in	contextualized	learning	environments.	

Yet,	 the	 28.6%	 of	 programs	 (n=12)	 choosing	modular	 approaches	 despite	 lower	 effectiveness	 ratings	
indicates	practical	constraints	or	speci9ic	advantages	not	captured	in	effectiveness	metrics	alone.	The	modular	
approach's	 continued	 use	 suggests	 potential	 bene9its	 in	 terms	 of	 implementation	 feasibility,	 resource	
requirements,	or	institutional	constraints	that	merit	further	investigation.	

3.6.3. Industry Collaboration Implementation Paradox 
The	 collaboration	 data	 presents	 a	 striking	 paradox:	 while	 industry	 consistently	 sets	 high	 targets	 for	

engagement	(ranging	from	65%	to	90%	across	different	components),	actual	implementation	falls	substantially	
short	(ranging	from	32%	to	58%).	The	largest	gap	appears	in	graduate	employment	tracking,	with	only	35%	
implementation	against	a	90%	industry	target—a	55	percentage	point	de9icit.	

This	 pattern	 suggests	 fundamental	 misalignment	 between	 industry	 expectations	 and	 educational	
institution	capabilities	or	priorities.	The	structured	internship	gap	(47%	implementation	vs	85%	target)	and	
curriculum	 co-design	 gap	 (32%	 implementation	 vs	 70%	 target)	 indicate	 systemic	 barriers	 to	 meaningful	
industry	engagement.	These	gaps	persist	despite	evidence	linking	industry	collaboration	to	improved	graduate	
outcomes,	suggesting	that	barriers	extend	beyond	simple	awareness	or	motivation	issues.	

3.6.4. Competency Achievement Disparities 
The	 priority-achievement	 analysis	 reveals	 concerning	 patterns	 in	 competency	 development.	 Customer	

service	 excellence	 shows	 a	 19	 percentage	 point	 gap	 (77%	priority	 vs	 58%	achievement),	while	 continuous	
learning	demonstrates	a	22	percentage	point	de9icit	(86%	priority	vs	64%	achievement).	These	gaps	in	high-
priority	competencies	suggest	that	current	educational	approaches	may	inadequately	address	industry's	most	
critical	needs.	

The	relatively	smaller	gap	in	teamwork	capabilities	(81%	priority	vs	72%	achievement,	9	percentage	point	
difference)	indicates	better	alignment	in	some	areas,	yet	even	this	"success"	represents	nearly	30%	of	graduates	
entering	the	workforce	with	inadequate	preparation	in	a	fundamental	competency.	

3.6.5. Technology Adoption Limitations 
Despite	demonstrated	effectiveness	improvements	(18%	enhancement	in	communication	con9idence	for	

VR	applications),	technology	adoption	remains	limited	at	19%	for	VR	systems	and	52%	for	collaborative	digital	
platforms.	This	adoption	pattern	suggests	signi9icant	barriers	beyond	effectiveness	considerations,	potentially	
including	cost,	infrastructure,	or	expertise	limitations.	

The	higher	adoption	rate	for	collaborative	digital	platforms	(52%)	compared	to	VR	systems	(19%)	may	
re9lect	pragmatic	choices	based	on	cost-bene9it	considerations	and	implementation	complexity.	However,	even	
the	 relatively	 higher	 platform	 adoption	 rate	 means	 nearly	 half	 of	 programs	 operate	 without	 these	 proven	
enhancement	tools.	

3.6.6. Temporal Research Concentration 
The	 temporal	 distribution	 showing	 69%	 of	 publications	 (n=29)	 appearing	 in	 the	 2022-2024	 period	

indicates	 both	 9ield	 maturation	 and	 potential	 recency	 bias.	 While	 this	 concentration	 suggests	 growing	
recognition	of	soft	skills	importance,	it	also	means	that	longitudinal	effectiveness	data	remains	limited.	The	rapid	
growth	 rate	 may	 re9lect	 reactive	 responses	 to	 Industry	 4.0	 pressures	 rather	 than	 proactive	 educational	
innovation.	
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3.6.7. Methodological Considerations 
The	predominance	of	peer-reviewed	articles	(85.7%,	n=36)	over	conference	papers	(14.3%,	n=6)	suggests	

methodological	rigor,	yet	the	average	citation	impact	of	14.7	per	paper	(range	2-52)	reveals	substantial	variation	
in	research	in9luence	and	quality.	This	wide	citation	range	indicates	heterogeneous	research	quality	and	impact	
within	the	9ield.	

4. Conclusion 
This	systematic	literature	review	addresses	critical	knowledge	gaps	in	fragmented	soft	skills	development	

literature	 by	 providing	 the	 9irst	 comprehensive	 evidence-based	 framework	 for	 automotive	 and	motorcycle	
vocational	 education	 through	 rigorous	 analysis	 of	 42	 high-quality	 studies	 from	 2020-2025.	 The	 research	
extends	 existing	 theoretical	 understanding	 by	 demonstrating	 that	 curriculum	 integration	 models	 achieve	
superior	 effectiveness	 compared	 to	modular	 approaches	 across	 all	 competency	 domains,	 with	 pronounced	
advantages	in	communication	skills	(24	percentage	points)	and	teamwork	competencies	(21	percentage	points),	
9illing	a	signi9icant	gap	in	comparative	pedagogical	effectiveness	research	that	previous	studies	examined	only	
in	 isolation.	Through	systematic	synthesis	of	constructivist	 learning	principles	and	situated	cognition	theory	
within	 automotive	 contexts,	 this	 study	 advances	methodological	 understanding	 by	 identifying	 three	 critical	
mechanisms	 learning	 contextualization,	 iterative	 reinforcement,	 and	 authentic	 assessment	 that	 explain	
integration	 model	 superiority,	 contributing	 novel	 theoretical	 insights	 previously	 unavailable	 in	 vocational	
education	literature.	The	research	reveals	substantial	implementation	gaps	between	current	industry-academia	
collaboration	practice	(47%	structured	internships)	and	industry	recommendations	(85%	target),	addressing	a	
previously	 unexplored	 paradox	 where	 programs	 maintaining	 comprehensive	 collaboration	 frameworks	
demonstrate	 31%	higher	 effectiveness	 rates	 despite	widespread	 recognition	 of	 partnership	 importance.	 By	
establishing	the	9irst	systematic	meta-analysis	of	soft	skills	development	effectiveness	and	introducing	novel	
insights	into	collaboration	sustainability	patterns,	this	study	bridges	theoretical	and	practical	implementation	
knowledge	while	providing	immediate	guidance	for	curriculum	design,	instructor	preparation,	and	partnership	
development.	The	integrated	evidence-based	framework	contributes	to	long-term	workforce	development	in	
the	 evolving	 automotive	 and	motorcycle	 industry	 landscape,	 establishing	 foundation	 for	 future	 longitudinal	
graduate	 outcome	 studies,	 comparative	 international	 research	 identifying	 best	 practices	 across	 educational	
systems,	and	technology-enhanced	learning	optimization	that	collectively	advance	the	9ield	beyond	its	current	
fragmented	state	toward	comprehensive,	evidence-based	practice.	
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Rodrıǵuez-Jiménez,	R.	M.,	Lara-Bercial,	P.	J.,	&	Terrón-López,	M.	J.	(2021).	Training	freshmen	engineers	as	managers	to	develop	
soft	skills:	A	person-centred	approach.	Sustainability,	13(9),	4921.	https://doi.org/10.3390/su13094921	

Singh,	 J.,	&	Singh,	H.	 (2020).	Continuous	 improvement	approach:	State-of-art	review	and	 future	 implications.	International	
Journal	of	Lean	Six	Sigma,	11(5),	909–961.	https://doi.org/10.1108/IJLSS-07-2018-0068	

Succi,	 C.,	 &	 Canovi,	 M.	 (2020).	 Soft	 skills	 to	 enhance	 graduate	 employability:	 Comparing	 students	 and	 employers’	
perceptions.	Studies	in	Higher	Education,	45(9),	1834–1847.	https://doi.org/10.1080/03075079.2019.1585420	

Tahir,	R.,	&	Abdullah,	Z.	(2024).	Shaping	Industry	4.0	ready	talent:	TVET	experts’	strategies	in	content	selection—NGT	and	
ISM	approach.	Evolutionary	Studies	in	Imaginative	Culture,	8(2),	896–914.	https://doi.org/10.70082/esiculture.vi.744	

Tang,	K.	N.	(2021).	The	importance	of	soft	skills	acquisition	by	teachers	in	higher	education.	Kasetsart	Journal	of	Social	Sciences,	
42(1),	22–30.	https://doi.org/10.34044/j.kjss.2021.42.1.04	

Thornhill-Miller,	B.,	Camarda,	A.,	Mercier,	M.,	Burkhardt,	 J.-M.,	Morisseau,	T.,	Bourgeois-Bougrine,	S.,	 ...	&	Lubart,	T.	(2023).	
Creativity,	critical	thinking,	communication,	and	collaboration:	Assessment,	certi]ication,	and	promotion	of	21st	century	
skills	 for	 the	 future	 of	 work	 and	 education.	Journal	 of	 Intelligence,	
11(3).	https://doi.org/10.3390/jintelligence11030054	

Travnickova,	 H.,	 Ostin,	 V.,	 &	 Mazurchenko,	 A.	(2024).	 Driving	 success:	 Unveiling	 key	 trends	 in	 employee	 training	 and	
competency	 development	 within	 the	 automotive	 industry.	Central	 European	 Business	 Review,	 13(4),	 59–
82.	https://cebr.vse.cz/artkey/cbr-202404-0004.php	

Weber,	M.	R.,	Crawford,	A.,	Lee,	J.,	&	Dennison,	D.	(2021).	An	exploratory	analysis	of	soft	skill	competencies	needed	for	the	
hospitality	 industry.	Journal	 of	 Human	 Resources	 in	 Hospitality	 &	 Tourism,	 20(1),	 84–
100.	https://doi.org/10.1080/15332845.2020.1821425	

Wibowo,	 S.,	 Grandhi,	 S.,	 Chugh,	 R.,	 &	 Sawir,	 E.	(2021).	 A	 systematic	 literature	 review	 of	 skills	 gap	 research	 in	 vocational	
education	 and	 training.	Journal	 of	 Technical	 Education	 and	 Training,	 13(1),	 1–
13.	https://doi.org/10.30880/jtet.2021.13.01.001	

Yusof,	 Y.,	 Awang,	 H.,	 &	 Jusoff,	 K.	(2020).	 Implementation	 of	 soft	 skills	 in	 the	 construction	 technology	 programme:	 A	
review.	Procedia	-	Social	and	Behavioral	Sciences,	204,	267–271.	https://doi.org/10.1016/j.sbspro.2020.08.129	

Zehr,	 S.	 M.,	 &	 Korte,	 R.	(2020).	 Student	 internship	 experiences:	 Learning	 about	 the	 workplace	 through	 situated	
learning.	Education	+	Training,	62(3),	311–324.	https://doi.org/10.1108/ET-11-2018-0231	

	

	

 

https://doi.org/10.1007/s10758-022-09630-w
https://doi.org/10.1787/9789264298729-en
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1002/cae.22355
https://publisher.uthm.edu.my/ojs/index.php/JTET/article/view/5963
https://doi.org/10.1177/2329490620925717
https://doi.org/10.3390/su13094921
https://doi.org/10.1108/IJLSS-07-2018-0068
https://doi.org/10.1080/03075079.2019.1585420
https://doi.org/10.70082/esiculture.vi.744
https://doi.org/10.34044/j.kjss.2021.42.1.04
https://doi.org/10.3390/jintelligence11030054
https://cebr.vse.cz/artkey/cbr-202404-0004.php
https://doi.org/10.1080/15332845.2020.1821425
https://doi.org/10.30880/jtet.2021.13.01.001
https://doi.org/10.1016/j.sbspro.2020.08.129
https://doi.org/10.1108/ET-11-2018-0231

