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Abstract	
Scientific	writing	skill	is	one	of	many	competencies	that	must	be	possessed	by	postgraduate	students	to	complete	their	
studies.	In	fact,	many	students	faced	difficulties	in	expressing	their	thoughts	in	academic	writing	to	meet	the	standards	
of	 scientific	 papers.	 This	 study	 aims	 to	 examine	 the	 effectiveness	 of	 competency-based	 training	 in	 improving	 the	
scientific	 writing	 skills	 of	 students	 in	 higher	 education.	 The	 study	 used	 a	 mixed	methods	 approach	 involving	 43	
Master's	students	as	research	subjects.	Data	were	collected	through	qualitative	techniques	(observation,	interviews,	
and	 document	 analysis)	 and	 quantitative	 techniques	 (pretest,	 posttest,	 and	 questionnaire).	 Data	 analysis	 was	
conducted	descriptively	in	quantitative	and	qualitative	approaches	by	comparing	the	results	of	writing	skills	before	
and	after	the	training.	The	results	showed	that	the	Competency-Based	Training	model	successfully	improved	the	ability	
of	students	in	the	Master	of	Educational	Administration	Study	Program	in	writing	academic	papers,	especially	scientific	
journal	articles,	either	in	terms	of	writing	systematics,	use	of	methods,	or	academic	style.	These	findings	indicate	that	
competency-based	training	can	be	an	effective	strategy	in	equipping	master’s	Program	students	to	improve	academic	
writing	skills.	Therefore,	it	is	recommended	that	such	training	be	implemented	continuously	and	integrated	into	higher	
education	programs.	
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Introduction	
The	ability	to	write	scientific	papers	is	one	of	the	
academic	skills	that	students	must	possess	(1,	2).		
This	 study	 specifically	 focuses	 on	 master's	
students,	 who	 are	 required	 to	 produce	 scientific	
theses	 and	 journal	 articles	 as	 a	 condition	 for	
completing	 their	 graduate	 programs.	Students	
need	 to	possess	 comprehensive	 scientific	writing	
skill	because	they	are	required	to	write	scientific	
papers	in	order	to	pass	the	courses.	In	the	process	
of	 completing	 their	 studies,	 students	 must	 also	
publish	the	results	of	their	research	in	the	form	of	
scientific	 papers	 (3–5).	 Writing	 scientific	 papers	
such	 as	 scientific	 journals	 and	 theses	 is	 a	
mandatory	 curriculum	 in	 Master's	 programs	 at	
universities.	Therefore,	master's	students	need	to	
comprehend	this	skill	so	that	they	will	be	able	to	
create	 innovation	 within	 their	 original	 creativity	
and	to	ease	them	in	achieving	the	learning	outcome	
of	 any	 courses	 they	 take	 (6,	 7).	 Scientific	writing	
skills	 of	 Students	 offer	 various	 benefits	 for	

themselves,	both	in	academic	development	and	in	
terms	 of	 personal	 development	 (8,	 9).	 In	 the	
process	 of	writing	 scientific	 papers,	 students	 are	
trained	 to	 think	 critically,	 logically,	 and	
systematically	 in	 solving	 problems	 (10,	 11).	
Furthermore,	 students	 are	 trained	 to	 hone	 their	
analytical	 thinking	 skills	 and	 synthesize	 relevant	
information	 sources	 relevant	 with	 any	 problems	
they	 experienced	 (12,	 13).	 This	 is	 particularly	
relevant	 for	master's	 students,	 many	 of	 whom	
work	 as	educational	 leaders	such	 as	 school	
principals,	 supervisors,	 or	 education	 policy-
makers.	 For	 these	 master's	 students,	 scientific	
writing	 skills	 are	 not	 merely	 an	 academic	
requirement	 but	 a	 strategic	 tool	 to	 analyze	
complex	 educational	 problems	 ranging	 from	
teacher	 professionalism	 and	 curriculum	 imple-
mentation	 to	 student	 achievement	 and	 learning	
evaluation	 and	 to	 formulate	 evidence	 based	
solutions.	Thus,	within	the	context	of	master’s	
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education,	 scientific	 writing	 skill	 not	 only	
contributes	 to	 academic	 achievement	 but	 also	
strives	 to	 shape	 scientific	 attitudes,	 academic	
honesty,	 and	 professional	 readiness	 to	 face	 real	
world	 challenges	 in	 the	 field	 of	 education	 and	 at	
higher	 levels	 of	 study	 (14,	 15).	 This	 study	 is	
grounded	 in	 two	 interrelated	 theoretical	
frameworks,		
(a)	 social	 cognitive	 theory	posits	 that	 learning	
occurs	through	the	interaction	of	personal	factors,	
behavior,	 and	 environmental	 influences	 (16).	 In	
the	 context	 of	 scientific	 writing,	 students'	 self-
efficacy	beliefs	 their	confidence	 in	their	ability	 to	
produce	 academic	 texts	 play	 a	 crucial	 role	 in	
determining	 their	 writing	 performance	 and	
persistence,		
(b)	experiential	 learning	 theory	 	 emphasizes	 that	
knowledge	is	created	through	the	transformation	
of	 experience,	 where	 learners	 progress	 through	
concrete	 experience,	 reflective	 observation,	
abstract	 conceptualization,	 and	 active	
experimentation	(17).		
Competency	Based	Training	(CBT)	aligns	with	this	
theory	by	providing	structured,	hands	on	writing	
practice,	 immediate	 feedback,	 and	 iterative	
learning	 cycles.	 Together,	 these	 theories	 explain	
why	CBT	can	enhance	students’	scientific	writing	
skills:	 self	 efficacy	 motivates	 engagement,	 while	
experiential	 learning	 cycles	 ensure	 deep,	
transferable	skill	acquisition.	
Scientific	writing	is	defined	as	a	systematic,	logical,	
and	 evidence-based	 product	 of	 critical	 thinking,	
literature	review,	or	empirical	research,	presented	
in	 accordance	 with	 scientific	 principles	 and	
coherent	 writing	 rules	 to	 express,	 analyze,	 and	
solve	 a	 problem	 (18–20).	 The	 scientific	 method	
includes	 data	 collection,	 information	 processing,	
and	drawing	conclusions	that	can	be	academically	
accounted	 for.	 Scientific	 paper,	 as	 a	 result	 of	
scientific	writing,	 can	be	a	means	 for	 students	 to	
communicate	 research	 results	 that	 contribute	
significantly	 to	 the	 development	 of	 science	 and	
problem	solving	in	society.	
Some	previous	studies	about	university	students’	
scientific	 writing	 skill,	 especially	 in	 writing	
scientific	 papers,	 showed	 less	 than	 satisfactory	
results.	 Most	 students	 lack	 the	 knowledge	 and	
skills	 to	 write	 scientific	 journal	 articles	 due	 to	 a	
lack	 of	 familiarity,	 low	 scientific-based	 academic	
literacy,	 limited	 information,	 and	 low	motivation	
for	 self-development.	 These	 results	 correlated	

with	previous	which	found	that	some	students	lack	
the	 skills	 to	 write	 scientific	 papers	 due	 to	
fundamental	 reasons	 such	 as	 limited	 access	 to	
information,	tight	schedules,	motivation,	and	a	low	
literacy	 culture	 (21,	 22).	 As	 a	 result,	 students	
experience	 difficulties	 in	 expressing	 ideas	 and	
developing	their	ideas	into	scientific	writing	(23).	
To	 address	 these	 issues,	 it	 is	 crucial	 for	
universities’	 teachers	 to	 promote	 a	 scientific	
writing	 habit	 through	 adequate	 training	 and	
guidance	to	foster	students'	critical	thinking	skills	
and	active	participation	 in	scientific	writing	(24).	
Unlike	 traditional	 lecture-based	 approaches	 that	
focus	on	passive	knowledge	transfer,	Competency	
Based	 Training	 (CBT)	 is	 particularly	 effective	 in	
overcoming	 writing	 skill	 deficiencies	 because	 it	
emphasizes	 hands-on	 practice,	 mastery	 learning,	
and	 personalized	 feedback.	 CBT	 ensures	 that	
participants	 not	 only	 understand	 theoretical	
concepts	 but	 also	 demonstrate	 tangible	 writing	
competencies	 such	 as	 structuring	 arguments,	
citing	 sources	 correctly,	 and	 presenting	 data	
systematically	before	progressing	to	the	next	skill	
level.	 This	 approach	 directly	 addresses	 the	 root	
causes	 of	 students'	 difficulties,	 including	 lack	 of	
practice,	 low	self-efficacy,	and	 limited	experience	
in	 producing	 scientific	 texts.	 Competency	 based	
training	is	a	solution	to	address	these	issues.	It	is	
expected	that	competency-based	training	could	be	
the	 best	 solution	 for	 improving	 students'	
knowledge	and	skills	in	writing	scientific	papers.	
	Competency	based	training	is	a	training	approach	
that	emphasizes	 the	achievement	of	 real	 abilities	
(competencies)	 that	participants	must	possess	 to	
carry	 out	 tasks	 or	 jobs	 effectively	 according	 to	
established	 standards	 (7,	 25).	 In	 this	 type	 of	
training,	the	programs	are	focused	on	developing	
skills	 and	 knowledge	 that	 align	 with	 the	
competency	requirements	for	compiling	scientific	
papers.	 Students	 are	 guided	 to	 have	 core	
competencies	 through	 practice,	 feedback,	 and	
measurable	 performance	 evaluation	 so	 that	 the	
results	 can	 be	 directly	 applied	 in	 compiling	
scientific	papers	and	professional	development.	
The	 aim	of	 this	 study	 is	 to	 identify	 the	 extent	 to	
which	a	CBT	model	can	help	students	master	the	
skills	 of	 writing	 scientific	 papers,	 analyze	 the	
training	process	through	a	CBT	approach,	measure	
the	development	of	students'	abilities	in	terms	of	
mastery	 of	 scientific	 knowledge,	 skills,	 and	
attitudes,	 and	 provide	 recommendations	 for	
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effective	 learning	 strategies	 for	 universities	 in	
equipping	 students	 with	 the	 ability	 to	 write	
scientific	papers	as	one	of	the	important	academic	
competencies.	
	

Methodology	
Research	Design	
This	study	used	a	mixed-method	research	design.	
Mixed-method	research	design	is	a	research	design	
that	 combines	 quantitative	 and	 qualitative	
approaches	 to	 gain	 a	 more	 comprehensive	
understanding	(26).	The	design	approach	used	an	
explanatory	 sequential	 design,	 a	 combination	 of	
quantitative	 and	 qualitative	 research	 methods	
sequentially.	 In	 the	 first	 stage,	 the	 research	 was	
conducted	using	quantitative	methods	and	 in	 the	
second	stage	we	used	qualitative	methods	(27,	28).	
The	 quantitative	 stage	 has	 been	 conducted	 by	
collecting	 and	 analyzing	 numerical	 data	 gained	
from	pre-test	or	post-test	scores	which	were	taken	
from	 learning	 and	 training	 evaluations.	 The	
qualitative	 stage	 was	 done	 by	 conducting	
interviews	 and	 observations	 to	 investigate	 the	
training,	methods,	and	effectiveness	of	the	model.	
This	training	was	attended	by	43	Master's	Program	
students	 in	 the	 Master	 of	 Educational	
Administration	 Study	 Program	 at	 Universitas	
Tanjungpura,	 Pontianak,	 West	 Kalimantan,	
Indonesia	 (approximate	 GPS	 coordinates:	
0.0606°S	109.344056°E).	
Participants	 were	 selected	 using	 a	 purposive	
sampling	 technique,	with	 the	 following	 inclusion	
criteria:		
(a)	 third	 semester	 students	 who	 were	 actively	
preparing	their	thesis	research	proposals,		

(b)	 students	 who	 had	 not	 yet	 published	 any	
scientific	article	in	a	journal,	and		
(c)	students	who	voluntarily	agreed	to	participate	
in	the	full	training	series.		
Regarding	 participant	 demographics,	 the	 sample	
consisted	 of	 28	 female	 (65.1%)	 and	 15	 male	
(34.9%).	In	terms	of	occupational	background,	31	
participants	(72.1%)	worked	as	school	teachers,	7	
(16.3%)	 as	 education	 administrators	 or	 school	
principals,	 and	 5	 (11.6%)	 as	 education	
supervisors.		
Research	Stages	and	Instrument	
This	 research	 was	 conducted	 in	 two	 integrated	
stages.	The	first	stage	began	with	quantitative	data	
collection	 through	 needs	 analysis	 to	 measure	
training	needs,	pre-	and	post-tests	 for	measuring	
skills,	 and	 training	 evaluation.	 The	 quantitative	
data	were	analyzed	statistically	to	determine	any	
improvement	 in	 writing	 skills.	 Then,	 the	 second	
qualitative	 stage	 was	 conducted	 through	
interviews,	 observations,	 and	 document	 analysis	
to	 deepen	 understanding	 of	 the	 quantitative	
results,	 particularly	 regarding	 students'	
experiences	 in	 participating	 in	 the	 training,	 the	
effectiveness	 of	 the	method,	 and	 supporting	 and	
inhibiting	 factors.	 To	 obtain	 optimal	 results,	 the	
training	 effectiveness	 evaluation	 used	 the	
Kirkpatrick	evaluation	model	approach	from	levels	
1-4.	 In	 short,	 the	 research	 instruments	 of	 this	
research	 consist	 of	 tests,	 questionnaires,	
interviews,	 observations,	 and	 document	 studies.	
Table	1	below	presents	the	research	 instruments	
and	 their	 corresponding	 competencies	 and	
indicators.	

	

Table	1:	Research	Instrument	
Competences	and	Indicator	
Competence	in	Deciding	Research	Title	
Title	reflects	the	focus	and	scope	of	the	research	
Title	is	specific,	clear,	and	communicative	(not	too	wordy)	
Title	is	attractive	and	in	line	with	student’s	expertise	
Competence	in	developing	abstract	of	the	article	
The	abstract	covers	background,	aims,	methods,	results,	and	conclusion	
Written	briefly	and	informatively	(150–250	words)	
Using	systematic,	communicative,	and	effective	language	
Competence	in	writing	introduction		
Elaborating	problem	background	logically	
Presenting	research	gap	or	the	urge	of	the	research	
Including	literature	review	from	relevant	previous	studies		
Explaining	research	aims	and	questions		
Competence	in	writing	research	method		
Explaining	approach,	type,	procedure	and	data	analysis	process	

https://geohack.toolforge.org/geohack.php?language=id&pagename=Universitas_Tanjungpura&params=0.0606_S_109.344056_E_
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Stating	the	research	instruments	
Competence	in	presenting	results	and	discussion	
Results	are	presented	clearly	in	table/	figure	informatively	
Data	are	interpreted	clearly	and	logically		
Discussion	connects	findings	with	theories	or	previous	studies		
Any	critical	analysis	towards	results	and	research	implication		
Competence	in	delivering	conclusion		
Conclusion	is	presented	shortly	from	the	main	findings	Kesimpulan		
Written	consistently,	in	line	with	aims	and	findings		
Stating	implication	or	recommendation	(if	needed)		
Competence	in	writing	bibliography	
Writings	contain	relevant	scientific	references	(journals,	books)	
Article	templates	were	written	consistently	and	systematically	
	

Training	 evaluation	 was	 conducted	 by	 using	 the	
Kirkpatrick	 evaluation	 model.	 The	 Kirkpatrick	
evaluation	 model	 has	 four	 levels	 of	 evaluation:	
reaction	evaluation,	learning	evaluation,	behavior	
evaluation,	and	outcome	evaluation.	This	model	is	

used	 because	 it	 has	 been	 standardized	 and	 the	
evaluation	steps	are	carried	out	systematically	and	
comprehensively	(29,	30).	The	training	evaluation	
instrument	adopted	from	the	Kirkpatrick	model	is	
described	in	Table	2	below.	

	

Table	2:	Competency-based	Training’s	Evaluative	Instrument	in	Kirkpatrick	Model	
Competences	and	Indicators	
Reaction	Evaluation	

	

The	training	is	suitable	with	my	personal	needs	as	last	year	student	
Facilitator/instructor	has	pedagogic	and	technical	competencies		
Training	materials	are	developed	in	accordance	with	scientific	writing	skill	standards		
Training	method	is	chosen	according	to	the	participants’	characters	and	training	aims	
Facilities/Training	Media	supports	the	training	program	

Learning	Evaluation	

	

Title		
Abstract	writing	competence	
Introduction	
Research	methods	
Results	and	discussion	
Conclusion	
Bibliography	

Behavioral	Evaluation	

	

Suitability	of	practice	with	the	tasks	and	responsibilities	of	completing	journal	articles	for	final	year	task	
Increasing	knowledge	and	skills	in	writing	journal	articles	for	final	year	task	
The	training	materials	and	practices	can	be	applied	to	complete	the	final	thesis	assignment	as	master’s	degree	
student	
This	training	encourages	increased	cooperation	and	independence	in	completing	final	journal	article	
assignments	
The	knowledge	gained	during	the	training	can	be	disseminated	to	fellow	students	in	completing	their	final	
year	task	

Results	Evaluation	

	

The	training	contributes	to	achieving	the	goal	of	improving	the	journal	article	writing	competence	of	Master	of	
Educational	Administration	students.	

	

Data	Collecting	Technique	
Quantitative	 data	 were	 collected	 from	
questionnaires,	 pre-tests,	 and	 post-tests	 to	
measure	 participant	 skills	 and	 training	
evaluations.	 The	 questionnaire	 used	 a	 1-5	 Likert	
scale	 with	 the	 following	 anchors:	 1	 (strongly	
disagree),	2	(disagree),	3	(neutral),	4	(agree),	and	
5	 (strongly	 agree)	 to	 evaluate	 training	

effectiveness.	The	pre-test	was	 administered	one	
week	 before	 the	 training	 began	 (on	 August	 16,	
2025),	 to	 measure	 participants'	 baseline	
knowledge	of	scientific	writing.	The	post-test	was	
administered	 one	 week	 after	 the	 training	 ended	
(on	 September	 13,	 2025),	 using	 the	 same	 set	 of	
questions	 to	 measure	 knowledge	 improvement.	



Waruwu	et	al.,																																																																																																																																																		Vol	7	ǀ	Issue	3	

562 

Both	pre-test	and	post-test	used	a	1-100	scale.	The	
training	evaluation	questionnaire	was	distributed	
online	 via	 Google	 Forms	 immediately	 after	 the	
training	 concluded	 (on	 September	 6,	 2025).	
Qualitative	 data	 were	 collected	 through	
interviews,	 observations,	 and	 documentation.	
Semi-structured	 interviews	were	 conducted	with	
10	 randomly	 selected	 participants	 (5	 with	 high	
post-test	 scores	 and	 5	 with	 moderate	 scores)	
within	two	weeks	after	the	training	(September	7–
20,	2025).	Observations	were	carried	out	during	all	
training	sessions	(August	23	–	September	6,	2025)	
using	 an	 observation	 checklist	 to	 document	
participant	 engagement	 and	 facilitator	 perfor-
mance.	 Documentation	 studies	 were	 conducted	
throughout	 the	 research	 period	 to	 collect	 data	
related	 to	 training	 references,	 participant	
worksheets,	and	written	assignments.	
Instrument	Validity	Test	
Two	 validators,	 who	 are	 experts	 in	 educational	
research	 and	 training	 evaluation,	 validated	 the	
questionnaire,	 interview	 guides,	 and	 observation	
protocols.	The	evaluation	results	showed	a	good	fit	
between	 the	 questions	 and	 indicators,	 with	 a	
Content	Validity	 Index	 (CVI)	 of	 0.90,	 indicating	 a	
high	 level	 of	 content	 validity.	The	validators	 also	
recommended	 using	 a	 standardized	 evaluation	
model,	 namely	 the	Kirkpatrick	 evaluation	model,	
to	ensure	comprehensive	training	assessment.	For	
reliability	testing,	the	questionnaire	was	adminis-
tered	to	a	pilot	group	of	15	master's	students	who	
were	 not	 part	 of	 the	 main	 sample.	 The	 internal	
consistency	 of	 the	 questionnaire	 was	 measured	
using	Cronbach's	alpha	coefficient,	which	yielded	a	
value	of	0.85	(>80%),	categorized	as	good.	These	
results	confirm	that	the	research	instruments	are	
both	 valid	 and	 reliable	 for	 measuring	 the	
effectiveness	of	competency-based	training.	
Data	Analysis	
Quantitative	data	was	processed	descriptively	by	
calculating	 percentages	 and	 categorizing	 them.	
Meanwhile,	 to	 test	 the	 differences	 between	 pre-
test	 and	 post-test	 data,	 a	 t-test	 was	 used.	
Qualitative	data	analysis	was	carried	out	 in	three	
stages	(31):		
(a)	data	reduction,		
(b)	data	presentation,	and		
(c)	drawing	conclusions.		
To	ensure	the	credibility	of	the	qualitative	findings,	
several	strategies	were	employed:		

(a)	 triangulation	was	 applied	 by	 comparing	 data	
from	 multiple	 sources:	 interview	 transcripts,	
observation	notes,	and	documentation,		

(b)	member	checking	was	conducted	by	returning	
the	 interview	 summaries	 to	 five	 randomly	
selected	participants	to	verify	the	accuracy	and	
interpretation	of	their	responses,		

(c)	peer	debriefing	was	carried	out	by	discussing	
the	 preliminary	 findings	 with	 two	 colleagues	
who	were	 not	 involved	 in	 the	 data	 collection	
process	to	minimize	researcher	bias.		

These	 procedures	 enhanced	 the	 trustworthiness	
and	dependability	of	the	qualitative	data.	
	

Results	
Training	Preparation	
In	 the	 preparation	 stage,	 several	 activities	 were	
carried	out:		
(a)	 We	 conducted	 needs	 analysis	 by	 analyzing	

article	 writing	 problems	 through	 interviews	
and	 questionnaires	 to	 students.	 Most	 post-
graduate	 students	 did	 not	 yet	 have	 the	 skills	
and	experience	of	writing	journal	articles.	

(b)	We	 designed	 a	 training	 curriculum.	 The	
training	 curriculum	 was	 the	 preparation	 of	
scientific	 works	 in	 the	 form	 of	 theses	 and	
scientific	 journal	 articles.	 The	 expected	
competency	was	the	ability	to	compile	scientific	
journal	 articles	 from	 the	 title,	 abstract,	
introduction,	methods,	 results	and	discussion,	
conclusions	and	bibliography.	This	competency	
should	be	 in	accordance	with	 the	competency	
of	 one	 of	 the	 curriculums	 for	 compiling	
scientific	works	at	the	postgraduate	level.	

(c)	We	prepared	the	training	materials.	This	stage	
included	describing	teaching	materials	 for	the	
ability	to	compile	scientific	articles.	

(d)	We	 prepared	 the	 process	 of	 participant	
selection.	 The	 selection	 of	 participants	 was	
based	on	 the	 class,	namely	 the	Class	of	2024-
2025	 semester	 3.	 The	 number	 of	 participants	
was	43	postgraduate	students	from	the	Class	of	
2024-2025	semester	3,		

(e)	We	 looked	 for	 the	 facilitator	 and	 made	
appointment	to	some	lecturer,	requesting	this	
lecturer	 to	 be	 the	 facilitator.	We	 selected	 one	
lecturer	 to	 be	 the	 facilitator.	 We	 set	
requirements	 to	 select	 the	 instructor,	 such	 as	
holding	 a	 doctoral	 degree	 in	 educational	
administration,	 working	 as	 a	 lecturer,	 having	
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experience	 in	 publishing	 scientific	 articles	 in	
Scopus-indexed	journals.	

(f)	 We	 prepared	 the	 facilities	 and	 infrastructure	
management.	 Training	 facilities	 included	

classrooms,	 laptops,	 LCDs,	 whiteboards,	 and	
markers.		

A	summary	of	 these	can	be	seen	 in	 the	 following	
Table	3.	

	

Table	3:	Summary	of	Training	Preparation	
Preparation	Indicator	 Finding	Description	 Supporting	Data	(Score,	

Percentage)	
Needs	Analysis	 The	needs	for	conducting	the	training	were	

identified	through	interviews	and	questionnaires	
distributed	to	students.	All	students	desired	to	
improve	their	technical	skills	and	knowledge.	

80%	respondents	stated	technical	
training	was	needed;	20%	
knowledge	

Short	course	in	
curriculum	

The	curriculum	was	designed	based	on	
university	curriculum	competency	standards	
and	was	tailored	to	the	needs	of	participants.	

80%	materials	were	focused	on	
technical	skills,	20%	on	soft	skills	

Provision	for	teaching	
material	

The	teaching	materials	were	prepared	by	a	team	
of	teachers	by	paying	attention	to	the	relevance	
of	the	material,	using	modules	and	real	case	
studies.	

90%	materials	were	appropriated	
with	main	competences,	10%	
revision	needed	

Participants	selection	 Participant	selection	was	based	on	the	level	of	
the	Master	of	Educational	Administration	
student	intake	for	the	2024-2025	academic	year,	
semester	3,	and	an	initial	competency	test	was	
conducted.	

100%	postgraduate	students	

Selecting	the	instructor	 Instructor	was	appointed	based	on	academic	
qualifications	and	experience.		

100%	lecturer/instructor	

Facilities	and	
infrastructures	
management	

Training	facilities	and	infrastructure	were	
adequate,	including	classrooms,	LCD	screens,	
and	internet	access.	However,	some	facilities	
required	maintenance.	

85%	of	facilities	were	functioning	
well,	15%	were	experiencing	
problems	(e.g.	slow	internet	
network)	

	

Table	3	presents	 the	needs	analysis	aspects	with	
quantitative	and	qualitative	data.	The	curriculum	
and	 teaching	 materials	 were	 aligned	 with	 the	
Master's	Program	curriculum	to	prepare	scientific	
theses	 and	 scientific	 articles	 as	 graduation	
requirements.	 The	 training	 instructors	 had	
Master's	 qualified	 in	 the	 field	 of	 Educational	
Administration	 and	 had	 experience	 publishing	
articles	 in	 reputable	 journals.	 The	 training	
participants	 were	 Master's	 students	 from	 the	
2024-2025	 Semester	 3.	 The	 weaknesses	 of	 the	
training	preparation	included	the	need	for	revision	
of	the	teaching	material	instrument,	the	use	of	the	
Kirkpatrick	model	for	training	evaluation,	and	the	
availability	 of	 facilities	 due	 to	 sometimes	
problematic	internet	access.	Recommendations	for	
preparation	 included	 improving	 the	 teaching	
materials	 and	 using	 the	 Kirkpatrick	 model	 for	
standardized	training	evaluation.	
	

Implementation	of	CBT	
Competency-based	 training	 (CBT)	was	held	 from	
August	23,	2025,	to	September	6,	2025.	All	of	the	
43	 third	 semester	 Master's	 students	 attended.	
Participants	 were	 selected	 based	 on	 their	
commitment	 to	 conducting	 research	 and	
publishing	 research	 results	 in	 scientific	 journals	
indexed	by	Sinta	2	and	Sinta	3.	The	training	began	
with	an	explanation	of	the	training	objectives	and	
competency	 standards.	 The	 goal	 of	 the	 training	
was	 to	 improve	 the	 skills	 and	 knowledge	 of	
Master's	students	in	writing	scientific	articles.	The	
required	 competency	 standards	 included	 the	
ability	 to	 select	 and	 define	 a	 title,	 design	 an	
abstract,	write	an	introduction,	develop	a	research	
methodology,	present	results	and	analyze	research	
discussions,	 draw	 conclusions,	 and	 compile	 a	
bibliography.	 The	 competency	 standards	 for	
competency-based	 training	 are	 shown	 in	 the	
following	Figure	1.	
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Figure	1:	Map	of	Competencies		

	

The	 designed	 competency	 standards	 were	
developed	 as	 teaching	 materials	 implemented	
through	 various	 training	 methods.	 The	 methods	
used	 during	 the	 training	 included	 interactive	
lectures,	 discussions,	 simulations,	 and	 hands-on	
practice	in	writing	scientific	articles.	The	instruct-
tor	acted	as	a	facilitator,	guiding	students	to	master	
the	 competency	 of	 writing	 scientific	 articles	
gradually	 through	 theory	 and	 practice.	 The	

training	emphasized	 the	skill	of	writing	scientific	
articles	as	one	of	the	graduation	requirements.	To	
ensure	the	success	of	the	training,	 the	organizers	
conducted	 monitoring	 and	 evaluation	 to	 assess	
competency	 achievement	 and	 provided	 feedback	
to	 students.	 The	 following	 are	 the	 results	 of	
instrument	validation	by	two	experts	in	scientific	
article	 writing	 competency	 and	 a	 training	
evaluation	expert.	

	

Table	4:	Validation	of	Article	Writing	Competency	Instrument	
Indicator	 Score	 Ideal	 %	 Category	
Skill	to	Determine	Title	 3.3	 4.0	 83	 Good	
Skill	to	Design	Abstract	 3.7	 4.0	 93	 Very	good	
Skill	to	Arrange	the	Introduction	 3.0	 4.0	 75	 Good	
Skill	to	Elaborate	the	Research	Methods	 3.5	 4.0	 88	 Good	
Skill	to	Present	the	Results	and	Discussion	 3.8	 4.0	 95	 Very	good	
Skill	to	Arrange	Conclusion	 3.7	 4.0	 93	 Very	good	
Arranging	Bibliography	 3.5	 4.0	 88	 Very	good	
Average	 3.50	 4.0	 88	 Good	
	

Based	on	the	expert	validation	results	in	the	Table	
4,	 it	 can	 be	 seen	 that	 the	 students'	 ability	 in	
scientific	writing	is	generally	in	the	good	category,	
with	an	average	score	of	3.50,	categorized	as	Good.	

This	 indicates	 that	 the	 instrument	 component	 is	
capable	of	displaying	good	scientific	writing	skills	
in	the	core	sections	of	the	research	report	related	
to	the	content	and	substance	of	the	research.	

	

Table	5:	Instrument	Validation	of	Training	Evaluation	
Indicator	 Score	 Ideal	 %	 Category	
Reaction	 3.4	 4.0	 85	 Good	
Learning	 3.6	 4.0	 90	 Very	good	
Behavior	 3.7	 4.0	 93	 Very	good	
Result	 4	 4.0	 100	 Very	good	
Average	 3.7	 4.0	 92	 Very	good	

	

Based	 on	 expert	 validation	 of	 the	 training	
evaluation	 instrument	 in	 the	Table	5,	 an	average	

score	of	3.7	was	obtained,	which	falls	into	the	very	
good	 category.	 This	 indicates	 that	 the	 evaluation	
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instrument	 used	 was	 relevant,	 appropriate,	 and	
able	 to	 measure	 the	 overall	 effectiveness	 of	 the	
training.	 Overall,	 the	 validation	 results	 indicate	
that	this	training	evaluation	instrument	is	of	high	
quality.	
To	analyze	the	effectiveness	of	competency-based	
training,	 the	 committee	 conducted	 pre-test	 and	
post-test	on	participants.	The	pretest	was	used	to	
determine	 the	 participants'	 understanding	 of	 the	

scientific	 article	 writing	 material.	 It	 aimed	 to	
measure	the	participants'	initial	knowledge	before	
receiving	the	training.	After	receiving	the	training,	
participants	 were	 given	 a	 posttest.	 The	 posttest	
was	used	to	determine	the	increase	in	participants'	
knowledge	after	the	training.	The	posttest	aimed	to	
measure	 the	 participants'	 final	 knowledge	 level	
after	 the	 training.	The	 results	of	 the	pre-test	and	
post-test	are	presented	in	Figure	2	below.

	

	
Figure	2:	Results	of	Pre-test	and	Post-test	of	the	Training	Participant	

	

Based	on	the	results	of	the	pre-test	and	post-test	of	
participants'	 knowledge	 about	 writing	 scientific	
articles,	 there	 was	 a	 significant	 increase	 in	 all	
measured	 indicators.	 The	 average	 pre-test	 score	
for	participants	was	63,	while	the	average	post-test	
score	 reached	 89.	 These	 results	 indicate	 an	
increase	in	understanding	after	participating	in	the	
training.		A	paired-sample	t-test	was	conducted	to	
determine	 the	 statistical	 significance	 of	 this	
difference.	The	analysis	revealed	a	mean	difference	
of	 26	 points	 (t	 [42]	 =	 8.47,	 p	 <	 0.001),	 which	 is	
statistically	significant	at	the	0.05	level.	Almost	all	
aspects	 of	 writing	 scientific	 articles	 experienced	
improvements,	both	technically	and	conceptually.	

In	more	detail,	before	the	training,	participants	still	
had	 a	 relatively	 low	 understanding,	 especially	 in	
the	 indicators	 of	 writing	 a	 bibliography	 and	
presenting	 research	 results.	 However,	 after	 the	
training,	 these	 two	 aspects	 experienced	 a	
significant	increase	with	posttest	scores	of	92	and	
82,	 respectively.	 In	 addition,	 knowledge	 in	
designing	 research	 titles,	 writing	 abstracts,	 and	
compiling	 research	 conclusions	 also	 increased	
consistently	 to	 above	 85.	 This	 indicates	 that	 the	
training	 succeeded	 in	 strengthening	participants'	
competencies	 in	 all	 components	 of	 writing	
scientific	 articles,	 especially	 in	 aspects	 that	were	
previously	considered	weak.	

	

Table	6:	Skill	Aspect	Value	
Skill	Aspect	 Minimum	

Score	
Maximum	
Score	

Average	 Category	

Skill	to	Determine	Title	 67	 86	 77	 Satisfactory	
Skill	to	Design	Abstract	 72	 90	 81	 Very	Satisfactory	
Skill	to	Arrange	the	Introduction	 70	 82	 76	 Satisfactory	
Skill	to	Elaborate	the	Research	Methods	 75	 88	 82	 Very	Satisfactory	
Skill	to	Present	the	Results	and	Discussion	 65	 84	 75	 Satisfactory	
Skill	to	Arrange	Conclusion	 72	 90	 81	 Very	Satisfactory	
Arranging	Bibliography	 65	 90	 78	 Satisfactory	

Average	Score	 69	 87	 78	 Satisfactory	
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Based	on	the	results	of	the	skills	assessment	in	the	
Table	6,	in	general,	training	participants	demons-
trated	abilities	that	were	in	the	satisfactory	to	very	
satisfactory	category	with	an	overall	average	of	78.	
The	 average	 minimum	 score	 achieved	 by	
participants	was	69	and	the	maximum	score	was	

87,	 therefore	 the	 participants'	 skills	 were	
relatively	even	without	any	significant	gaps.	This	
indicated	that	most	participants	had	been	able	to	
master	the	basic	skills	in	writing	scientific	articles.	
	

	

Table	7:	Attitude	Score	
Range	 Number	 Category	 Percentage	
0-20	 0	 Unsatisfactory	 0	
21-40	 0	 Less	Satisfactory	 0	
41-60	 0	 Fairly	Satisfactory	 0	
61-80	 0	 Satisfactory	 0	
81-100	 43	 Very	Satisfactory	 100	

	 43	 		 100	
	

Based	on	the	assessment	results	in	the	Table	7,	all	
training	 participants	 (100%)	 were	 in	 the	 very	
satisfactory	 category,	 with	 a	 score	 range	 of	 81–
100.	 No	 participants	 received	 scores	 in	 the	
unsatisfactory,	less	satisfactory,	fairly	satisfactory,	
or	 satisfactory	 categories.	 This	 indicates	 that	 the	
participants'	 skills	 in	 the	 assessed	 aspects	 were	
very	 good	 and	 evenly	 distributed	 across	 all	
individuals.	
To	 complement	 the	 quantitative	 results,	 qualita-
tive	data	 from	 interviews	and	observations	were	
analyzed	to	gain	deeper	insights	into	participants'	
experiences	during	the	competency	based	training.	
Several	 themes	 emerged,	 including	 increased	
confidence,	 challenges	 in	 referencing,	 and	 the	
value	of	hands-on	practice.	One	participant	stated:	
"Before	 the	 training,	 I	 was	 very	 confused	 about	
how	to	structure	a	journal	article.	Now,	I	feel	more	
confident	because	the	step-by-step	practice	helped	
me	 understand	 each	 section"	(Participant	 3,	
teacher).	 Another	 participant	 highlighted	 the	
importance	 of	 feedback:	"The	 facilitator's	
comments	on	my	draft	were	very	specific.	I	knew	

exactly	what	 to	revise,	unlike	before	when	 I	only	
received	general	comments"	(Participant	4,	school	
administrator).	These	qualitative	findings	support	
the	quantitative	evidence	 that	 competency-based	
training	 effectively	 improves	 scientific	 writing	
skills.	
Evaluation		
Competency-based	 training	 evaluation	 in	 this	
research	 has	 been	 conducted	 by	 using	 the	
Kirkpatrick	 evaluation	 model.	 The	 Kirkpatrick	
evaluation	model	is	an	evaluation	model	consisting	
of	 four	 levels:	 reaction,	 learning,	 behavior,	 and	
result.	
Level	of	reaction	
The	 reaction	 evaluation	 is	 the	 assessment	 stage	
conducted	 to	 determine	 participants'	 responses,	
satisfaction,	and	perceptions	of	 the	 training.	This	
evaluation	 includes	 the	 suitability	 of	 needs,	
facilitator,	 materials,	 methods,	 and	 resource	
persons.	The	results	of	the	reaction	evaluation	can	
be	seen	in	the	following	Table	8.	

	

Table	8:	Evaluation	of	Reaction	
Competencies	and	Indicator	 Score	 %	 Description	
The	training	suits	my	needs	as	a	final	year	student	 3.48	 87	 Good	
Facilitator/instructor	has	pedagogical	and	technical	competencies	 3.58	 89	 Good	
The	training	materials	are	prepared	in	accordance	with	the	competency	
standards	for	writing	articles	

3.38	 84	 Good	

Training	methods	are	selected	according	to	the	characteristics	of	the	participants	
and	the	training	objectives	

3.65	 91	 Excellent	

Training	facilities/media	support	the	implementation	of	training	 3.73	 93	 Excellent	
Average	 3.56	 89	 Good	
	

The	 results	 of	 the	 competency-based	 training	
evaluation	 indicate	 that	 the	 training	 quality	 was	
generally	considered	good,	with	an	average	score	
of	3.56	(89%).	This	indicates	that	the	training	was	

able	 to	 meet	 the	 needs	 of	 participants,	 although	
there	 are	 still	 several	 aspects	 that	 could	 be	
improved.	 Based	 on	 the	 indicator	 on	 overall	
evaluation,	 the	aspect	with	the	highest	score	was	
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training	 facilities	 or	 media	 with	 a	 score	 of	 3.73	
(93%)	and	training	methods	with	a	score	of	3.65	
(91%),	categorized	as	Excellent.	Thus,	the	training	
was	 deemed	 very	 effective	 in	 terms	 of	 material	
delivery	and	the	tools	used.	Meanwhile,	the	aspect	
with	the	lowest	score	was	training	materials	(score	
3.38;	 84%),	 which,	 although	 still	 in	 the	 good	
category,	 indicates	 room	 for	 improvement	 in	 the	
material's	suitability	to	article	writing	competency	
standards.		
Learning	Evaluation	
Learning	 evaluation	 is	 the	 second	 stage	 of	
evaluation	 to	 measure	 the	 extent	 to	 which	
participants	have	acquired	new	knowledge,	skills,	
attitudes,	 or	 competencies	 after	 participating	 in	
the	training.	Learning	evaluation	in	this	study	has	
been	 conducted	 through	 pre-test	 and	 post-test.	
The	 pretest	 and	 posttest	 were	 conducted	 to	

measure	participants'	abilities	before	and	after	the	
training.	 The	 pretest	 and	 posttest	 showed	 a	
significant	 increase	 in	participants'	knowledge	of	
scientific	 article	 writing	 across	 all	 measured	
indicators.	The	average	pretest	score	was	63,	while	
the	 average	posttest	 score	was	 89.	 These	 results	
indicate	 an	 increase	 in	 understanding	 after	
participating	 in	 the	 scientific	 article	 writing	
training.	
Behavioral	Evaluation	
Behavioral	 evaluation	 is	 the	 third	 level	 of	 all	
evaluation	procedure	in	this	research,	designed	to	
determine	 the	extent	 to	which	participants	apply	
the	 knowledge,	 skills,	 and	 attitudes	 gained	 from	
the	training	to	journal	article	writing.	The	results	
of	 the	 behavioral	 evaluation	 are	 shown	 in	 the	
following	Table	9.	

	

Table	9:	Behavioral	Evaluation	
Indicator	 Score	 %	 Description	
Suitability	of	practice	with	the	tasks	and	responsibilities	
of	completing	journal	articles	for	final	assignments	 3.60	 90	 Excellent	
Increasing	knowledge	and	skills	in	writing	journal	articles	
for	final	thesis	assignments	 3.35	 84	 Good	
The	training	materials	and	practices	can	be	applied	to	
complete	the	final	thesis	assignment	as	a	student	 3.48	 87	 Good	
This	training	encourages	increased	cooperation	and	
independence	in	completing	final	journal	article	
assignments	 3.40	 85	 Good	
The	knowledge	gained	during	the	training	can	be	
disseminated	to	fellow	students	in	completing	their	final	
assignments	 3.28	 82	 Good	
Average	 3.42	 86	 Good	

The	behavioral	evaluation	results	showed	that	the	
overall	training	achieved	an	average	score	of	3.42,	
with	a	percentage	of	86%,	and	was	categorized	as	
Good.	 Based	 on	 these	 results,	 the	 evaluation	 of	
participant	 behavior	 was	 considered	 as	 quite	
effective	 in	 helping	 students	 complete	 journal	
articles	 for	 their	 final	 assignments,	 although	
several	aspects	still	needed	improvement.	
Result	Evaluation		
The	 fourth	 level	 of	 evaluation,	 result	 evaluation,	
measures	 the	 training's	 tangible	 impact	 on	 its	
ultimate	 objectives.	 Approximately	 70%	 of	
students	 had	 completed	 the	 process	 of	 writing	
scientific	articles	and	were	ready	for	submission	to	
Sinta	level	2	and	Sinta	level	3	indexed	journals.	
	

	
	

Discussion	
Based	on	the	research	findings,	it	can	be	concluded	
that	 the	 training	 preparation	 aspects,	 including	
needs	analysis,	material	development,	participant	
selection,	 provision	 of	 teaching	 materials,	 and	
instructor	selection,	were	implemented	well	and	in	
accordance	 with	 ideal	 training	 standards.	 This	
indicates	 that	 the	 organizers	 had	 systematic	 and	
focused	 planning	 to	 support	 the	 effectiveness	 of	
the	training	activities	(32–34).	However,	this	study	
also	 identified	 weaknesses	 in	 the	 training	
evaluation	 instrument	 that	 still	 need	 to	 be	
improved	 to	 be	 able	 to	 more	 comprehensively	
measure	 the	 achievement	 of	 training	 objectives.	
Improvement	 of	 the	 evaluation	 instrument	 is	
important	to	generate	valid	and	reliable	feedback,	
which	 can	 then	 serve	 as	 a	 basis	 for	 decision-
making	 in	 continuously	 improving	 the	 quality	 of	
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the	 training	 program	 (35–37).	 Thus,	 even	 if	 the	
preparation	 aspect	 is	 adequate,	 refining	 the	
evaluation	 instrument	 is	 key	 to	 ensuring	 the	
success	of	future	training	(38,	39).		
Furthermore,	limited	internet	access	was	a	major	
obstacle	experienced	by	students	in	searching	for	
scientific	 article	 references,	 despite	 the	 high	
demand	 for	 academic	 reference	 sources.	 This	
situation	 indicates	 a	 gap	 between	 academic	
demands	 and	 available	 infrastructure,	which	 can	
impact	the	quality	of	students'	scientific	work	(40,	
41).	 This	 finding	 aligns	 with	 previous	 research	
confirming	 that	 limited	 digital	 infrastructure	
significantly	 impacts	 students'	 information	
literacy	 and	 academic	 productivity	 (42–45).	
Therefore,	 strategies	 are	 needed	 to	 strengthen	
facilities	 and	 infrastructure,	 such	 as	 providing	
equitable	 internet	 access	 and	 developing	
alternative	 reference	 access	 to	 meet	 academic	
needs.	
The	 training	 was	 proven	 effective	 in	 improving	
participants'	 knowledge,	 skills,	 and	 attitudes	
regarding	 the	 concepts	 and	 practices	 of	 journal	
article	 writing.	 This	 improvement	 indicates	 that	
the	 materials,	 methods,	 and	 learning	 strategies	
implemented	 during	 the	 training	 provided	
participants	 with	 a	 more	 comprehensive	
understanding	 (19,	46).	This	 is	 in	 line	with	adult	
learning	theory,	which	emphasizes	the	importance	
of	 direct	 experience	 and	 the	 relevance	 of	 the	
material	to	participants'	needs	to	achieve	optimal	
learning	outcomes	(47–49).	Therefore,	the	results	
of	 this	 study	 confirm	 that	 training	 can	 be	 a	
strategic	 intervention	 in	 academic	 capacity	
development,	particularly	in	improving	the	ability	
to	write	quality	journal	articles	that	meet	scientific	
publication	standards	(46,	50–52).	
The	behavioral	evaluation	results	indicate	that	the	
training	 is	 quite	 effective	 in	 helping	 students	
complete	 journal	 articles	 for	 their	 final	
assignments,	 and	 the	 results	 of	 the	 evaluation	
indicate	 that	 some	 students	 have	 successfully	
submitted	 scientific	 articles	 to	 scientific	 journals.	
Thus,	 the	 training	 has	 proven	 quite	 effective	 in	
improving	 students'	 ability	 to	 complete	 journal	
articles	as	part	of	 their	 final	 assignments.	This	 is	
evident	in	the	increased	student	engagement	in	the	
writing	 process,	 independence	 in	 structuring	
articles,	 and	 the	 ability	 to	 integrate	 scientific	
references	 more	 appropriately	 (1,	 53).	 The	
performance	evaluation	results	indicate	that	some	

students	 have	 successfully	 submitted	 scientific	
articles	to	target	journals,	which	is	a	clear	indicator	
that	 the	 training	 not	 only	 impacts	 conceptual	
knowledge	 but	 also	 the	 achievement	 of	
measurable	 academic	 outcomes	 (54–56).	 These	
findings	 confirm	 that	 the	 training	 has	 positive	
implications	 for	 improving	 students'	 academic	
capacity,	 although	 further	 mentoring	 is	 still	
needed	to	ensure	consistent	article	quality	and	the	
sustainability	of	the	scientific	publication	process.	
This	 study	 has	 several	 limitations	 since	 the	
competency-based	 training	 only	 involved	 one	
group	of	students	in	one	study	program,	that	is	the	
Master	 of	 Educational	Administration.	 Therefore,	
the	 findings	 cannot	 be	 generalized	 to	 a	 broader	
context,	 such	 as	 different	 study	 programs	 at	
different	 faculties,	 universities,	 colleges,	 or	
regions.	 Furthermore,	 this	 study	 was	 conducted	
over	a	relatively	short	period	of	time,	so	it	did	not	
observe	the	sustainability	of	the	article	submission	
results	 until	 the	 overall	 publication	 stage	 in	
journals	 indexed	 at	 least	 by	 Sinta	 level	 3	 in	
Indonesia.	
	

Conclusion	
Based	 on	 the	 research	 objective	 to	 examine	 the	
effectiveness	 of	 competency-based	 training	 in	
improving	 students’	 scientific	 writing	 skills	 in	
higher	education,	the	results	of	the	study	indicate	
that	competency-based	training	is	able	to	improve	
students'	 knowledge,	 skills,	 and	 attitudes	 in	
compiling	scientific	articles,	which	is	seen	from	the	
increase	 in	 pre-test	 to	 post-test	 scores,	 writing	
skills	in	each	article	component,	and	the	ability	to	
apply	 knowledge	 in	 the	 practice	 of	 compiling	
manuscripts	 up	 to	 the	 stage	 of	 submission	 to	
journals.	 The	 application	 of	 CBT	 not	 only	 helps	
students	 understand	 the	 structure	 and	 rules	 of	
scientific	 writing	 better,	 but	 also	 encourages	
independence,	cooperation,	and	motivation	in	the	
writing	 process,	 so	 this	 training	 is	 considered	
effective	 and	 relevant	 to	 be	 implemented	
sustainably	 in	 higher	 education	 programs.	 The	
implication	 is	 that	 competency-based	 training	 is	
effective	 in	 improving	students'	 scientific	writing	
skills,	 therefore,	 it	 is	 recommended	 that	 this	
training	 model	 be	 implemented	 sustainably	 and	
integrated	into	the	curriculum	of	study	programs	
in	Higher	Education.	
	

	
	



Waruwu	et	al.,																																																																																																																																																		Vol	7	ǀ	Issue	3	

569 

Abbreviations	
CBT:	 Competency-Based	 Training;	 CVI:	 Content	
Validity	 Index;	 Sinta:	 Science	 and	 Technology	
Index.	
	

Acknowledgment	
The	 researcher	 would	 like	 to	 thank	 Universitas	
Tanjungpura	 for	 their	 support	 during	 this	
research.		
	

Author	Contributions	
Marinu	 Waruwu:	 Conceptualization,	 Data	
Collection,	 Analysis,	 Writing,	 Review,	 Editing,	
Halida:	Data	Collection,	Analysis,	Review,	Editing,	
Eka	Suryanti:	Investigation,	Review,	Editing,	Agnes	
Nofanita:	Analysis,	 Investigation,	Review,	Editing,	
Wati	 Irnawati:	 Analysis,	 Review,	 Editing,	 Lilis	
Kholisoh	 Nuryani:	 Review,	 Editing,	 Yari	
Dwikurnaningsih:	 Review,	 Editing,	 Sophia	 Tri	
Satyawati:	Editing.	
	

Conflict	of	Interest	
The	authors	have	no	conflict	of	interest	to	declare.	
	

Declaration	of	Artificial	Intelligence	
(AI)	Assistance		
The	authors	declare	no	use	of	artificial	intelligence	
(AI)	 for	 the	 write-up	 of	 the	 manuscript.	 The	
authors	take	full	responsibility	for	the	originality,	
interpretation	and	accuracy	of	the	content.	
	

Ethics	Approval	
This	 study	was	 approved	by	 the	Research	Ethics	
Committee	of	the	Faculty	of	Teacher	Training	and	
Education,	 Universitas	 Tanjungpura,	 Indonesia	
(Approval	 Number:	 0062/UN22.6/AL.04/2025).	
Participants	 provided	 informed	 consent	 prior	 to	
participation.	
	

Funding	
Research	 funding	 from	 the	 Faculty	 of	 Teacher	
Training	and	Education,	Universitas	Tanjungpura.	
	

References	
1. Eppler	E,	Meyer	J,	Serowy	S,	Link	K,	Pauk	B,	Filgueira	

L.	Enhancing	Scientific	Communication	Skills:	a	Real-
World	 Simulation	 in	 a	 Tertiary-Level	 Life	 Science	
Class	 Using	 E-Learning	 Technology	 in	 Biomedical	
Literature	Perception,	Reflective	Review	Writing	on	
a	Clinical	Issue,	and	Self	and	Peer	Assessments.	Res	
Sci	Educ.	2021;51(2):277-99.		
doi:	10.1007/s11165-018-9795-7.	

2.		 Fu	D,	Huang	Y,	Que	Y,	Hong	Y,	Lin	J.	Factors	affecting	
the	scientific	research	ability	and	the	corresponding	

countermeasures	in	clinical	postgraduates.	BMC	Med	
Educ.	2023;23(309).	
https://doi.org/10.1186/s12909-023-04261-w	

3.		 Jackson	 D.	 Completing	 a	 PhD	 by	 publication :	 a	
review	 of	 Australian	 policy	 and	 implications	 for	
practice.	High	Educ	Res	Dev.	2013;32(3):355–68.	
doi:	10.1080/07294360.2012.692666	

4.		 Merga	 MK,	 Mason	 S,	 Morris	 JE.	 The	 constant	
rejections	 hurt’:	 Skills	 and	 personal	 attributes	
needed	 to	 successfully	 complete	 a	 thesis	 by	
publication.	Learn	Publ.	2019;32(3):271–81.	
doi:	10.1002/leap.1245	

5.		 Waaijer	CJF,	Ommering	BWC,	Van	Der	Wurff	LJ,	et	al.	
Scientific	 activity	 by	 medical	 students :	 the	
relationship	 between	 academic	 publishing	 during	
medical	 school	 and	 publication	 careers	 after	
graduation.	Perspect	Med	Educ.	2019;8:223–9.		
doi:	10.1007/s40037-019-0524-3	

6.		 Liu	F,	Qu	S,	Fan	Y,	Chen	F,	He	B.	Scientific	creativity	
and	 innovation	ability	and	 its	determinants	among	
medical	postgraduate	students	in	Fujian	province	of	
China :	 a	 cross	 sectional	 study.	 BMC	 Med	 Educ.	
2023;23(444).	
doi:	10.1186/s12909-023-04408-9	

7.		 Verderame	MF,	Freedman	VH,	Kozlowski	LM,	et	al.	
Competency-based	 assessment	 for	 the	 training	 of	
PhD	students	and	early-career	scientists.	2018.		
doi:	10.7554/eLife.34801	

8.		 Boudabous	 A,	 Tekaia	 F.	 Enhancing	 Bioinformatics	
and	Genomics	Courses :	Building	Capacity	and	Skills	
via	 Lab	 Meeting	 Activities	 Fostering	 a	 Culture	 of	
Critical	Capacities	to	Read,	Write,	Communicate	and	
Engage	 in	 Rigorous	 Scientific	 Exchanges.	
BioEssays.2020;42(10):	2000134.		
doi:	10.1002/bies.202000134	

9.		 Mendoza	 L,	 Lindblom-ylänne	 S,	 Lehtonen	 T,	 et	 al.	
Writing	a	master	’	s	thesis :	Associations	between	the	
grade	,	self-efficacy	for	thesis	writing	,	approaches	to	
writing	,	and	experiences	of	the	thesis	as	a	teaching	
and	 learning	 environment.	 J	 Writ	 Res.	
2022;14(2):257–86.	
doi:	10.17239/jowr-2022.14.02.04.	

10.		Dowd	 JE,	 Thompson	 RJ,	 Schiff	 LA,	 Reynolds	 JA.	
Understanding	 the	 Complex	 Relationship	 between	
Critical	 Thinking	 and	 Science	 Reasoning	 among	
Undergraduate	Thesis	Writers.	CBE—Life	Sci	Educ.	
2018;17(1):ar4.	
doi:	10.1187/cbe.17-03-0052	

11.		Hall	 S.	 Practise	 makes	 perfect :	 developing	 critical	
thinking	 and	 effective	 writing	 skills	 in	
undergraduate	 science	 students.	 In:	 3rd	
International	 Conference	 on	 Higher	 Education	
Advances,	 HEAd’17.	 Val`encia:	 Universitat	
Polit`ecnica	de	Val`encia;	2017;1044–51.	
http://dx.doi.org/10.4995/HEAd17.2017.5512.	

12.		Casado-Ledesma	 L,	 Cuevas	 I,	 Martín	 E.	 Learning	
science	 through	 argumentative	 synthesis	 writing	
and	 deliberative	 dialogues:	 a	 comprehensive	 and	
effective	 methodology	 in	 secondary	 education.	
Springer	Read	Writ.	2023;36(4):965-96.	
https://doi.org/10.1007/s11145-021-10191-0	
Learning	

13.		Ruscetti	 T,	 Krueger	 K,	 Sabatier	 C.	 Improving	
quantitative	 writing	 one	 sentence	 at	 a	 time.	 PLoS	
ONE.	2018;13(9):	e0203109.	
https://doi.org/10.1371/journal.pone.0203109	



Waruwu	et	al.,																																																																																																																																																		Vol	7	ǀ	Issue	3	

570 

14.		Fuerholzer	K,	Schochow	M,	Peter	R,	Steger	F.	Medical	
Students	 ’	 Acquaintance	 with	 Core	 Concepts	 ,	
Institutions	 and	 Guidelines	 on	 Good	 Scientific	
Practice :	A	Pre	-	and	Post	-	questionnaire	Survey.	Sci	
Eng	Ethics	[Internet].	2021;26(1):1-19.		
doi:	10.1007/s11948-020-00215-3	

15.		Leidner	 DE,	 Birth	 M.	 On	 Scholarly	 Composition:	
From	 Acceptable	 to	 Exceptional.	 J	 Assoc	 Inf	 Syst.	
2023;24(1):1–11.		
doi:	10.17705/1jais.00799	

16.		Bandura	A.	Social	foundations	of	thought	and	action:	
A	 social	 cognitive	 theory.	 Englewood	 Cliffs,	 NJ:	
Prentice	Hall.;	1986.	
https://books.google.co.in/books/about/Social_Fou
ndations_of_Thought_and_Action.html?hl=id&id=HJ
hqAAAAMAAJ&redir_esc=y	

17.		Kolb	 DA.	 Experiential	 learning :	 experience	 as	 the	
source	 of	 learning	 and	 development.	 Englewood	
Cliffs,	NJ:	Prentice	Hall;	1984.	
https://www.researchgate.net/publication/235701
029_Experiential_Learning_Experience_As_The_Sou
rce_Of_Learning_And_Development		

18.		Barroga	 E,	 Matanguihan	 GJ.	 Creating	 Logical	 Flow	
When	Writing	Scientific	Articles.	 J	Korean	Med	Sci.	
2021;36(40):e275.	
https://doi.org/10.3346/jkms.2021.36.e275	

19.		Forero	 DA,	 Leon	 SL,	 Perry	 G.	 A	 brief	 guide	 to	 the	
science	 and	 art	 of	 writing	 manuscripts	 in	
biomedicine.	J	Transl	Med.	2020;18(1):425.		
doi:	10.1186/s12967-020-02596-2	

20.		Green	NL.	Towards	mining	scientific	discourse	using	
argumentation	 schemes.	 Argument	 Comput.	
2018;9(2):121–35.		

	 https://doi.org/10.3233/AAC-180038	
21.		Perin	 D,	 Holschuh	 JP.	 Teaching	 Academically	

Underprepared	 Postsecondary	 Students.	 Rev	 Res	
Educ.	2019;43(1):363-93.	
https://doi.org/10.3102/0091732X18821114	

22.		Klarare	 A,	 Rydeman	 IB,	 Kneck	 Å,	 Sparén	 EB,	
Winnberg	 E,	 Bisholt	 B.	 Methods	 and	 strategies	 to	
promote	academic	literacies	in	health	professions :	a	
scoping	 review.	 BMC	 Med	 Educ	 [Internet].	
2022;22(418).	
https://doi.org/10.1186/s12909-022-03288-9	

23.		Nirwana,	 Abd.	 Rahim	 Ruspa.	 Kemampuan	 Menulis	
Karya	 Tulis	 Ilmiah	 Mahasiswa	 Prodi	 Informatika	
Universitas	 Cokroaminoto	 Palopo.	 J	 Onoma	
Pendidikan,	Bahasa,	dan	Sastra.	2020;6(1):557–66.	
doi:	10.30605/onoma.v6i1.277	

24.		R.	Hariyani	Susanti.	Penulisan	Karya	Ilmiah	sebagai	
Salah	 Satu	 Tools	 Meningkatkan	 Kemampuan	
Berpikir	Kritis.	J	Inov	Edukasi.	2023;6(1):1–11.	
doi:	10.35141/jie.v6i1.652	

25.		Caretta-Weyer	HA,	Gisondi	MA.	Design	Your	Clinical	
Workplace	 to	 Facilitate	 Competency-	 Based	
Education.	 West	 J	 Emerg	 Med	 Integr	 Emerg	 Care	
with	Popul	Heal.	2019;20(4):651–3.	
doi:	10.5811/westjem.2019.4.43216.	

26.		Creamer	 EG.	 An	 Introduction	 to	 Fully	 Integrated	
Mixed	Methods.	Thousand	Oaks.	SAGE	Publications.	
2018:1-26.	

	 https://doi.org/10.4135/9781071802823	
27.		Chuang	 E,	 Collins-camargo	 C,	 McBeath	 B.	

Organizational	Supports	Used	by	Private	Child	and	
Family	Serving	Agencies	to	Facilitate	Evidence	Use :	

a	 Mixed	 Methods	 Study	 Protocol	 Implement	 Sci.	
2017;12(49).		
doi:	10.1186/s13012-017-0580-1	

28.		Xue	X,	Tan	X,	Huang	Q,	Zhu	H,	Chen	J.	Exploring	the	
Innovation	Path	of	the	Digital	Construction	Industry	
Using	Mixed	Methods.	Buildings.	2022;12(11):1840.	
https://doi.org/10.3390/buildings12111840	

29.		Lee	 H,	 Song	 Y.	 Kirkpatrick	 Model	 Evaluation	 of	
Accelerated	 Second-Degree	 Nursing	 Programs:	 A	
Scoping	Review.	J	Nurs	Educ.	2021;60(5):265–71.	
doi:	10.3928/01484834-20210420-05	

30.		Ross	B,	Penkunas	MJ,	Maher	D,	Certain	E,	Launois	P.	
Evaluating	 results	 of	 the	 implementation	 research	
MOOC	using	 level	model :	 a	 cross-	 -	Kirkpatrick	 ’	 s	
four	 sectional	 mixed	 methods	 study.	 BMJ	 Open.	
2022;12(5):e054719.	
doi:	10.1136/bmjopen-2021-054719	

31.		Miles	MB,	Huberman	AM,	Saldana	J.	Qualitative	data	
analysis,	 a	 methods	 sourcebook,	 [Internet].	 Sage	
Publications.	 Arizona	 State	 University,	 USA:	 Sage	
Publications.	2014.	
https://www.metodos.work/wp-
content/uploads/2024/01/Qualitative-Data-
Analysis.pdf	

32.		Bekmanova	 G,	 Ongarbayev	 Y,	 Somzhurek	 B,	
Mukatayev	 N.	 Personalized	 training	 model	 for	
organizing	 blended	 and	 lifelong	 distance	 learning	
courses	 and	 its	 effectiveness.	 J	 Comput	High	 Educ.	
2021;33:668–83.		
https://doi.org/10.1007/s12528-021-09282-2	

33.		Vamos	CA,	Salinas-Miranda	AA,	Daley	EM,	et	al.	MCH	
Leadership	 Training	 Program :	 An	 Innovative	
Application	 of	 an	 Implementation	 Science	
Framework.	 Matern	 Child	 Health	 J.	 2023;27:597–
610.		
https://doi.org/10.1007/s10995-023-03607-6	

34.		Witte	R	De,	Janssen	D,	Gmada	SS.	Best	Practices	for	
Training	 in	 Sustainable	 Greenhouse	 Horticulture.	
MPDI	Sustain.	2023;15(7):5816.	
https://doi.org/10.3390/su15075816	

35.		Brown	 A,	 Nidumolu	 A,	 Mcconnell	 M,	 Hecker	 K,	
Grierson	 L.	 Development	 and	 psychometric	
evaluation	of	an	instrument	to	measure	knowledge	,	
skills	,	and	attitudes	towards	quality	improvement	in	
health	professions	education :	The	Beliefs,	Attitudes,	
Skills,	 and	 Confidence	 in	 Quality	 Improvement	
(BASiC-QI)	Scale.	Perspect	Med	Educ.	2019;8(7).	
https://doi.org/10.1007/s40037-019-0511-8	

36.		Frank	JR,	Taber	S,	Zanten	M	Van,	Scheele	F,	Blouin	D.	
The	 role	 of	 accreditation	 in	 21st	 century	 health	
professions	 education :	 report	 of	 an	 International	
Consensus	Group.	BMC	Med	Educ.	2020;20(305):1–
9.		
https://doi.org/10.1186/s12909-020-02121-5	

37.		Hosseini	 S,	 Allen	 L,	 Khalid	 F,	 et	 al.	 Evaluation	 of	
Continuing	Professional	Development	for	Physicians	
–	Time	for	Change :	A	Scoping	Review.	Perspect	Med	
Educ.	2023;12(1):198–207.			
https://doi.	org/10.5334/pme.838	

38.		Gawronski	 O,	 Thekkan	 KR,	 Genna	 C,	 et	 al.	
Instruments	 to	evaluate	non-technical	skills	during	
high	fidelity	simulation :	A	systematic	review.	Front	
Med.	2022;9:986296.	
doi:	10.3389/fmed.2022.986296	

39.		Tripp	 B,	 Shortlidge	 EE.	 From	 Theory	 to	 Practice :	
Gathering	Evidence	for	the	Validity	of	Data	Collected	



Waruwu	et	al.,																																																																																																																																																		Vol	7	ǀ	Issue	3	

571 

with	 the	 Interdisciplinary	 Science	 Rubric	 (	 IDSR	 ).	
From	Theory	to	Practice :	Gathering	Evidence	for	the	
Validity	of	Data	Collected	with	the	Interdisciplinary	
Science	 Rubric	 (CBE—Life	 Sci	 Educ).	
2020;19(ar33):1–16.		
doi:	10.1187/cbe.20-02-0035	

40.		Ramli	 MF,	 Majid	 M,	 Badyalina	 B,	 Shaari	 NF.	 An	
assessment	of	 the	 internet	access	and	Accessibility	
initiatives	 on	 the	 effectiveness	 of	 online	 learning	
among	students	at	higher	learning	institutions.	Int	J	
Educ	Psychol	Couns.	2022;7(47):164–70.		
doi:	10.35631/IJEPC.747015	

41.		Zilka	 GC,	 Finkelstein	 I,	 Cohen	 R,	 Rahimi	 ID.	
Implications	 of	 the	 Digital	 Divide	 for	 the	 Learning	
Process	During	 the	COVID-19	Crisis.	 Rev	Eur	 Stud.	
2024;13(2):57.		
doi:	10.5539/res.v13n2p57	

42.		Abunadi	 I.	 A	 Technology-Dependent	 Information	
Literacy	 Model	 within	 the	 Confines	 of	 a	 Limited	
Resources	Environment.	 Inf	Lit	Model.	2018;37(4):	
119–35.		
https://doi.org/10.6017/ital.v37i4.9750	

43.		Draxler-weber	N,	Packmohr	S,	Brink	H.	Barriers	 to	
Digital	 Higher	 Education	 Teaching	 and	 How	 to	
Overcome	 Them	 —	 Lessons	 Learned	 during	 the	
COVID-19	Pandemic.	Educ	Sci.	2022;12(12):870.	
https://doi.org/10.3390/educsci12120870	

44.		Hlatshwayo	 M.	 Online	 Learning	 during	 the	 South	
African	 Covid-19	 Lockdown :	 University	 Students	
Left	 to	 Their	 Own	 Devices.	 Educ	 as	 Chang.	
2022;26:1–23.		
https://doi.org/10.25159/1947-9417/11155	

45.		Udeogalanya	V.	Aligning	digital	literacy	and	student	
academic	success :	Lessons	 learned	from	COVID-19	
pandemic.	International	Journal	of	Higher	Education	
Management.	2022.		
doi:	10.24052/IJHEM/V08N02/ART-4	

46.		Buser	JM,	Morris	KL,	Dzomeku	VM,	Endale	T,	Smith	
YR,	August	E.	 Lessons	 learnt	 from	a	 scientific	 peer	
review	 training	 programme	 designed	 to	 support	
research	capacity	and	professional	development	in	a	
global	 community.	 BMJ	 Glob	 Heal.	
2023;8(4):e012224.	
doi:	10.1136/bmjgh-2023-012224	

47.		Morris	 TH.	 Self-directed	 learning:	 A	 fundamental	
competence	 in	 a	 rapidly	 changing	 world.	 Int	 Rev	
Educ.	2019;65(4):633–53.	
doi:	10.1007/s11159-019-09793-2	

48.		Radović	 S,	 Hummel	 HGK,	 Vermeulen	 M.	 Design-
based	 research	 with	 mARC	 ID	 model:	 designing	
experiential	 learning	 environments.	 Learn	 Environ	
Res.	2021;25(1):803–22.	
doi:10.1007/s10984-021-09394-7	

49.		Salinas-navarro	DE,	Mejia-argueta	C,	Montesinos	L,	
Rodriguez-calvo	 EZ.	 Experiential	 Learning	 for	
Sustainability	 in	 Supply	 Chain	 Management	
Education.	MPDI	Sustain.	2022;14(20):13133.	
https://doi.org/10.3390/su142013133	

50.		Barroga	 E,	Mitoma	H.	 Improving	 Scientific	Writing	
Skills	 and	 Publishing	 Capacity	 by	 Developing	
University-Based	 Editing	 System	 and	 Writing	
Programs.	J	Korean	Med	Sci.	2019;34(1):e9.		
doi:	10.3346/jkms.2019.34.e9	

51.		Ellaway	 RH.	 Journal	 standards.	 Adv	 Heal	 Sci	 Educ	
[Internet].	2022;27:1–5.	
https://doi.org/10.1007/s10459-022-10106-w	

52.		Li	 G,	 Jin	 Y,	Mbuagbaw	L,	 et	 al.	 Enhancing	 research	
publications	 and	 advancing	 scientific	 writing	 in	
health	 research	 collaborations :	 sharing	 lessons	
learnt	 from	 the	 trenches.	 J	 Multidiscip	 Healthc.	
2018;11:245–54.	
https://doi.org/10.2147/JMDH.S152681	

53.		Cornalli	 F.	 Training	 and	 developing	 soft	 skills	 in	
higher	 education.	 In:	 4th	 International	 Conference	
on	 Higher	 Education	 Advances	 (HEAd’18)	
Universitat.	 Valencia:	 Universitat	 Polit`ecnica	 de	
Val`encia;	2018.	p.	961–7.	
doi:	http://dx.doi.org/10.4995/HEAd18.2018.8127	

54.		Baumann	 AA,	 Carothers	 BJ,	 Landsverk	 J,	 et	 al.	
Evaluation	 of	 the	 Implementation	 Research	
Institute:	 Trainees’	 Publications	 and	 Grant	
Productivity	 Ana.	 Adm	 Policy	 Ment	 Health.	
2020;47(2):254–64.	
https://doi.org/10.1007/s10488-019-00977-4	

55.		Schmidt	 D,	 Duncanson	 K,	Webster	 E,	 et	 al.	 Critical	
realist	exploration	of	long-	-	term	outcomes	,	impacts	
and	 skill	 development	 from	 an	 Australian	 Rural	
Research	 Capacity	 Building	 Programme :	 a	
qualitative	study.	BMJ	Open.	2022;12(12):e065972.	
doi:	10.1136/bmjopen-2022-065972	

56.		Shete	 PB,	 Gonzales	 R,	 Ackerman	 S,	 et	 al.	 The	
University	 of	 California	 San	 Francisco	 (	 UCSF	 )	
Training	 Program	 in	 Implementation	 Science :	
Program	 Experiences	 and	 Outcomes.	 Front	 Public	
Heal.	2020;8:94.	
https://doi.org/10.3389/fpubh.2020.00094	

	
	
	
	
How	 to	 Cite:	Waruwu	M,	 Halida,	 Suryanti	 E,	 Nofanita	 A,	 Irnawati	W,	 Nuryani	 LK,	 Dwikurnaningsih	 Y,	
Satyawati	 ST.	 Effectiveness	 of	 Competency-based	 Training	 in	 Improving	 the	 Scientific	Writing	 Skills	 of	
Students	in	Higher	Education.	Int	Res	J	Multidiscip	Scope.	2026;7(3):558-571.					
DOI:	10.47857/irjms.2026.v07i03.09450	
	


