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Abstract:	 The	purpose	 of	 this	 study	was	 to	 analyse	 the	 implementation	of	 research	
article	writing	assignments	in	the	Lower	Plant	Taxonomy	course	and	evaluate	its	impact	
on	 the	 development	 of	 students'	 critical	 thinking	 and	 analytical	 skills,	 as	 well	 as	
scientific	 writing	 abilities.	 The	 model	 used	 was	 Research-Based	 Learning	 (RBL)	
integrated	with	 field	exploration	 (Nature	Exploration).	The	method	employed	was	a	
descriptive	research	approach,	combining	both	quantitative	and	qualitative	methods.	
The	 research	 sample	 consisted	 of	 29	 third-semester	 students	 in	 Biology	 Education,	
selected	using	a	total	sampling	technique.	Data	were	collected	from	the	assessment	of	
research	article	assignments	based	on	RPS	criteria,	as	well	as	semi-structured	interviews	
with	 lecturers	 and	 students.	 Quantitative	 data	 were	 analysed	 descriptively,	 while	
qualitative	data	were	analysed	thematically	 to	 identify	obstacles.	The	results	showed	
that	 the	 implementation	 of	 RBL,	 structured	 in	 three	 phases	 (Exploration,	
Communication	 Interaction,	 and	 Reflection),	 was	 generally	 effective	 in	 improving	
competency.	Most	students,	with	an	achievement	rate	of	over	80%,	achieved	excellent	
performance,	especially	in	the	technical	and	structural	aspects	of	writing,	such	as	the	
preparation	of	the	Research	Methodology	(92%)	and	the	Suitability	of	the	Bibliography	
(95%).	However,	significant	obstacles	were	found	in	aspects	that	require	critical	analysis	
and	in-depth	argumentation,	characterised	by	17%	of	shallow	Discussion	errors	and	13%	
of	incomplete	Data	Analysis	errors.	Interviews	confirmed	that	the	main	obstacles	were	
limited	guidance	time,	difficulty	in	determining	original	topics,	and	lack	of	confidence	
in	developing	theoretical	arguments.	The	conclusion	of	this	study	confirms	that	PBR	
has	 successfully	 fostered	 research	 literacy	 and	 scientific	 attitudes.	 Its	 effectiveness	
needs	 to	 be	 improved	 through	 optimising	 guidance	 time,	 strengthening	 theoretical	
literacy,	 and	 providing	 special	 training	 to	 develop	 data	 analysis	 and	 argumentation	
skills.	 This	model	 is	 relevant	 as	 an	 innovative	 curriculum	 for	 preparing	 prospective	
biology	teachers	who	are	reflective	and	research-oriented.	
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Introduction		
Learning	in	higher	education	has	a	strategic	role	in	developing	students'	intellectual	

abilities.	A	critical	aspect	of	higher	education	is	students'	ability	to	think	critically	and	
analytically,	as	well	as	to	develop	scientific	writing	skills.	These	skills	are	essential	for	
preparing	students	to	become	individuals	capable	of	solving	problems	scientifically	and	
conveying	their	findings	in	publishable	written	works.	Students	with	stronger	critical	
thinking	 skills	 tend	 to	 demonstrate	 better	writing	 performance.	 They	 can	 construct	
arguments,	check	the	credibility	of	sources,	make	decisions,	and	solve	problems	more	
effectively	(Yuliarti	et	al.,	2023).	Metacognition,	critical	thinking,	and	academic	writing	
are	 closely	 interconnected.	 Developing	metacognitive	 awareness	 improves	 students'	
ability	 to	 think	 critically,	 which	 directly	 translates	 into	 better	 academic	 writing	
performance.	These	skills	are	fundamental	to	higher	education,	preparing	students	to	
analyse	 information,	 solve	 complex	 problems,	 and	 communicate	 their	 findings	
effectively.	 Improving	 these	 skills	 cannot	 be	 achieved	 instantly,	 but	 through	 a	
structured	 learning	 process,	 one	 of	 which	 can	 be	 achieved	 through	 research-based	
learning.	

A	research-based	learning	approach	positions	students	as	central	actors	in	their	own	
educational	journey,	shifting	the	focus	from	traditional,	lecturer-centred	instruction	to	
a	more	active,	 student-driven	model.	This	method	encourages	 students	 to	construct	
their	 own	 understanding	 by	 engaging	 with	 real-world	 problems,	 conducting	
investigations,	and	connecting	theoretical	concepts	with	practical	applications.	In	this	
approach,	 students	 act	 not	 only	 as	 recipients	 of	 information	 but	 also	 as	 creators	 of	
knowledge	through	their	research	activities.	This	approach	is	recognised	as	effective	in	
improving	critical	thinking	skills,	analytical	skills,	and	scientific	writing	(Prayogi	et	al.,	
2023).	

In	 the	 context	 of	 biology	 education,	 particularly	 in	 the	 Lower	 Plant	 Taxonomy	
course,	research-based	learning	through	writing	research	articles	is	relevant,	as	it	not	
only	helps	students	understand	taxonomic	concepts	but	also	trains	them	to	identify,	
classify,	 and	 write	 scientific	 research	 results.	 The	 Lower	 Plant	 Taxonomy	 course	
examines	 the	classification	and	 identification	of	 lower	plants,	 including	algae,	 fungi,	
and	mosses.	This	material	is	essential	for	Biology	Education	students	because	it	provides	
the	 basic	 knowledge	 needed	 to	 understand	 biodiversity,	 especially	 regarding	 plants,	
which	are	rarely	discussed	outside	the	academic	scope.	To	deepen	understanding	of	this	
material,	writing	a	 research	article	 is	one	effective	strategy.	This	assignment	aims	to	
train	 students	 in	 collecting	data	 in	 the	 field,	 analysing	 the	data,	 and	presenting	 the	
results	in	the	form	of	scientific	papers.	

However,	during	its	implementation,	several	obstacles	are	faced	by	students.	Several	
studies	have	shown	that	students	often	struggle	to	understand	research	methodology	
and	conduct	data	analysis	properly	(Nashon & Anderson, 2013).	This	results	in	the	quality	
of	the	articles	produced	not	meeting	expectations.	On	the	other	hand,	 lecturers	also	
face	challenges	 in	guiding	students	 to	complete	assignments	successfully.	 Ideally,	all	
students	would	 be	 able	 to	 complete	 their	 research	 article	writing	 assignments	with	
satisfactory	results	and	justify	their	research	through	scientific	discussions.	However,	
there	are	still	students	who	are	less	than	optimal	in	completing	this	assignment.	This	
condition	shows	a	gap	between	ideal	and	factual	conditions	in	the	field.	Scholars	and	
practitioners	across	various	fields	face	challenges	with	research	methodologies	and	data	
analysis.	These	challenges	range	from	a	lack	of	strategic	awareness	and	focus	to	practical	
issues	with	manual	data	processing	and	distribution,	ultimately	hindering	the	effective	
implementation	of	research	and	innovation	(Sabatini	et	al.,	2022).	

Research-based	 learning,	 particularly	 through	 models	 such	 as	 Project-Based	
Learning,	 provides	 a	 powerful,	 student-centred	 approach	 to	 education.	 It	 effectively	
builds	 essential	 21st-century	 skills	 and	 improves	 learning	 outcomes	 by	 grounding	
education	 in	 authentic,	 real-world	 problems.	 Despite	 challenges	 related	 to	 time,	
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resources,	 and	 the	 need	 for	 a	 cultural	 shift	 in	 the	 classroom,	 this	method	 is	 highly	
beneficial	in	preparing	students	to	face	complex	real-world	challenges.	Research-Based	
Learning	positions	students	as	creators	of	knowledge	through	research	activities,	not	
simply	as	recipients	of	information.	This	approach	is	recognised	explicitly	for	improving	
critical	thinking	skills,	analytical	skills,	and	scientific	writing.	These	skills	are	essential	
for	training	students	to	solve	problems	scientifically	and	communicate	their	findings	in	
a	 publishable	 written	 form.	 A	 research-based	 and	 inquiry-oriented	 pedagogical	
approach	 is	 practical	 in	 fostering	 critical	 thinking,	 analytical	 skills,	 and	 scientific	
writing.	This	method	requires	students	to	actively	engage	in	processes	such	as	problem-
solving,	 conjecturing,	 justification,	 and	 communicating	 findings,	 which	 directly	
contribute	 to	 the	 development	 of	 these	 essential	 academic	 and	 professional	
competencies	(Wulandari	et	al.,	2021).	

The	 integration	 of	 fieldwork	 and	 exploration	 of	 the	 surrounding	 environment	 in	
learning	provides	significant	added	value,	especially	in	biology	courses	such	as	Lower	
Plant	 Taxonomy.	 Field	 Exploration	 (or	 Nature	 Exploration)	 allows	 students	 to	
understand	the	relevance	of	theoretical	concepts	in	a	real-world	context	(meaningful	
learning).	Fieldwork	serves	as	a	powerful	pedagogical	tool	that	bridges	the	gap	between	
abstract	 Theory	 and	 concrete	 reality.	 By	 immersing	 students	 in	 real-world	
environments,	 whether	 cultural	 or	 natural,	 this	 method	 enhances	 conceptual	
understanding,	 increases	 motivation,	 and	 fosters	 more	 profound	 and	 meaningful	
learning	experiences	(Cahyana	et	al.,	2020;	Rosita	et	al.,	2025).	

In	research-based	learning	theory,	students	should	be	able	to	develop	their	scientific	
skills	 through	 the	 research	 process,	 including	 writing	 articles	 that	 meet	 academic	
standards	 and	 guidelines.	 However,	 the	 implementation	 of	 research	 article	 writing	
assignments	 for	 students	 has	 not	 been	 fully	 optimal.	 According	 to	 Golden’s	 (2023)	
research,	although	research-based	learning	can	improve	critical	thinking	skills,	some	
students	still	struggle	to	express	their	research	results	in	the	form	of	effective	scientific	
writing.	 These	 difficulties	 are	 often	 related	 to	 a	 weak	 understanding	 of	 research	
methodology	and	a	lack	of	experience	in	writing	scientific	articles.	

Scientific	writing	 is	a	crucial	 skill	 for	 students,	as	 it	 serves	as	an	 indirect	 form	of	
communication	 that	 enables	 them	 to	 convey	 ideas,	 concepts,	 and	 thoughts	 in	 a	
structured	 written	 format	 that	 others	 can	 comprehend	 (Yuliarti	 et	 al.,	 2023).	 It	 is	
considered	 a	 crucial	 skill	 for	 21st-century	 learning,	 enabling	 students	 to	 construct	
arguments,	 evaluate	 the	 credibility	 of	 sources,	 make	 informed	 decisions,	 and	 solve	
complex	problems.	By	engaging	students	in	structured,	experiential	 learning	models,	
educators	can	effectively	cultivate	the	critical	thinking	and	reasoning	skills	necessary	
for	high-quality	scientific	writing.	These	models	have	a	more	significant	impact	than	
traditional	lecture	and	discussion	formats,	leading	to	higher	average	scores	in	students'	
ability	to	produce	scientific	papers.	

Students	often	struggle	to	design	systematic	investigations	and	effectively	analyse	or	
interpret	 data.	 Evidence	 from	 various	 educational	 contexts	 suggests	 that	 these	
competencies	are	usually	the	weakest	areas	in	students'	scientific	and	statistical	literacy.	
While	 targeted	teaching	methods	can	 lead	to	 improvements,	 these	skills	 represent	a	
significant	and	persistent	barrier	 to	 student	 learning	 (Utari	 et	al.,	 2024).	A	common	
problem	 is	 students'	 difficulty	 in	 formulating	 research	 problems	 from	 learning	
objectives,	 which	 makes	 problem-solving	 efforts	 less	 effective.	 The	 actual	 state	 of	
research-based	 learning	reveals	 that,	while	established	models	such	as	 inquiry-based	
learning	 exist,	 they	 encounter	 practical	 challenges	 in	 their	 application	 by	 students	
(Yuliarti	et	al.,	2023).	Simultaneously,	the	emergence	of	AI	has	introduced	new	tools	
that	are	widely	adopted	for	specific,	often	preliminary,	research	tasks.	However,	there	
are	 significant	 concerns	 and	 a	 clear	 need	 for	 structured	 training	 and	 an	 ethical	
framework	to	ensure	the	responsible	and	effective	use	of	these	tools	in	more	complex	
academic	work	(Zahra	Aich	et	al.,	2025).	
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	This	study	makes	a	new	contribution	by	providing	an	in-depth	evaluation	of	how	
the	 assignment	 of	 writing	 research	 articles	 is	 implemented	 in	 the	 Lower	 Plant	
Taxonomy	course	 and	how	 this	 assignment	 affects	 the	quality	of	 students'	 scientific	
writing.	 In	 addition,	 this	 study	 aims	 to	 identify	 the	obstacles	 faced	by	 students	 and	
lecturers	in	carrying	out	this	task,	and	to	provide	recommendations	for	developing	more	
effective	learning	strategies.	

One	of	the	new	values	expected	from	this	research	is	the	development	of	teaching	
materials	that	are	more	relevant	and	capable	of	improving	students'	scientific	writing	
skills.	 Furthermore,	 this	 research	 is	 also	 expected	 to	 guide	 lecturers	 in	 developing	
Semester	Learning	Plans	(RPS)	that	better	support	research-based	learning.	Therefore,	
this	research	will	not	only	be	helpful	for	curriculum	development	for	the	Lower	Plant	
Taxonomy	course	but	can	also	be	applied	to	other	courses	with	similar	characteristics.	

Method	
This	study	employs	a	descriptive	research	method,	complemented	by	a	quantitative	

approach.	This	involves	systematic,	planned,	and	clearly	structured	specifications	from	
the	beginning	of	the	research	village	process	(Septiani	et	al.,	2023).	This	study	aims	to	
analyse	 the	 application	 of	 research	 article	 writing	 assignments	 in	 the	 Lower	 Plant	
Taxonomy	course.	The	study	was	conducted	to	determine	how	students	completed	the	
assignment	and	evaluate	the	assessment	results	based	on	the	criteria	established	in	the	
Semester	 Learning	 Plan	 (RPS).	 This	 approach	 was	 chosen	 because	 it	 accurately	
describes	 the	 actual	 conditions	 related	 to	 implementing	 research	 article	 writing	
assignments	 and	 their	 outcomes	 within	 the	 context	 of	 research-based	 learning	
(Creswell,	2023).		

The	sample	for	this	study	consisted	of	29	third-semester	students	from	the	Biology	
Education	 Study	 Program	 at	 PGRI	 Silampari	 University	 who	 took	 the	 Lower	 Plant	
Taxonomy	 course	 in	 the	 odd	 semester	 of	 the	 2024/2025	 academic	 year.	 The	 sample	
selection	used	a	total	sampling	technique.	One	study	used	a	non-probability	sampling	
technique	known	as	total	population	sampling,	in	which	the	entire	population	that	met	
specific	criteria	was	included	in	the	sample.	Another	study	also	employed	this	method,	
referring	to	it	as	a	total	sampling	technique	(Syahrial	et	al.,	2022).	This	method	was	used	
because	 all	 students	 in	 the	 population	 participated	 in	 this	 study.	 Participants	 were	
selected	based	on	the	criteria	of	having	taken	the	Lower	Plant	Taxonomy	course	and	
having	received	an	assignment	to	write	a	research	article.	

This	research	was	conducted	in	several	stages	as	follows:	

1. Preparation:	 Researchers	 first	 review	 and	 examine	 the	 RPS	 for	 the	 Lower	 Plant	
Taxonomy	 course	 to	 understand	 the	 assessment	 standards	 and	 assignment	
allocations	related	to	the	task	of	writing	research	articles.	

2. Data	Collection:	The	primary	data	in	this	study	comprises	the	results	of	students'	
research	 article	 assignments,	 interviews	 with	 lecturers,	 as	 well	 as	 student	
questionnaires	and	interviews.	
a. Research	Article	Assignment:	Students	are	 required	 to	write	a	 research	article	

based	 on	 field	 observations	 of	 lower	 plant	 taxonomy,	 tailored	 to	 the	 topics	
covered	 in	 the	 course.	 The	 submitted	 articles	 are	 analysed	 based	 on	 the	
assessment	criteria	contained	in	the	RPS.	

b. Lecturer	 interviews:	 Semi-structured	 interviews	 were	 conducted	 with	 the	
supervising	 lecturers	 to	 understand	 the	 assignment	 and	 article	 evaluation	
process,	as	well	as	the	obstacles	they	faced	in	guiding	students.	

c. Student	 interviews:	 Interviews	 were	 conducted	 to	 determine	 the	 difficulties	
students	experienced	in	compiling	research	articles	and	how	they	accounted	for	
their	assignments.	

3. Data	Reduction:	Data	from	student	assignments	and	interview	results	were	reduced	
and	categorised	based	on	emerging	themes	related	to	the	quality	of	assignments	and	
students'	understanding	of	research	methodology.	
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4. Data	 Analysis:	 The	 data	 were	 analysed	 using	 quantitative	 descriptive	 analysis	
techniques.	The	results	of	student	article	assessments	were	processed	to	determine	
the	distribution	of	grades,	averages,	and	task	achievement	categories.	Qualitative	
data	from	interviews	were	analysed	using	a	thematic	approach	to	identify	problems	
and	obstacles	in	the	article	writing	process	(Miles	et	al.,	2019).	

5. Data	Presentation	 and	Conclusions:	The	 analysis	 results	 are	presented	 in	 tabular	
form	to	 illustrate	 student	performance	 in	writing	articles.	Conclusions	are	drawn	
based	 on	 the	 evaluation	 of	 the	 article	 writing	 assignment	 implementation	 and	
interviews.	

The	instruments	used	in	this	study	include:	

1. Research	article	assignment	assessment	instrument:	Assessment	criteria	refer	to	the	
RPS,	including	aspects	such	as	topic	relevance	and	originality,	research	title,	Theory	
used,	 relevant	 research,	 research	 methodology,	 data	 analysis,	 discussion,	
conclusions,	suggestions,	bibliography,	and	writing	format.	

2. Interview	guidelines:	Semi-structured	interview	guidelines	were	used	to	gather	
information	from	the	lecturer	and	students	regarding	the	assignment	and	
assessment	process.	

3. Questionnaire:	 An	 open-ended	 questionnaire	 was	 administered	 to	 students	 to	
identify	the	problems	they	encountered	while	compiling	research	articles.	

Data	was	collected	through	three	primary	methods:	

1. Assessment	 of	 Research	 Article	 Assignments:	 Student-submitted	 articles	 are	
analysed	using	the	assessment	rubric	outlined	in	the	RPS.	

2. Interviews	 with	 lecturers	 and	 students:	 Qualitative	 data	 were	 gathered	 through	
interviews	 to	 gain	 an	 understanding	 of	 the	 learning	 process	 and	 obstacles	
encountered	during	article	compilation.	

3. RPS	 Analysis:	 RPS	 is	 analysed	 to	 assess	 the	 suitability	 between	 assignments,	
assignment	results,	and	established	learning	standards.	

The	analysis	 technique	used	 is	quantitative,	and	the	results	are	based	on	student	
assignments.	Descriptive	statistical	analysis	was	used	to	calculate	the	mean,	percentage,	
and	distribution	of	values.	Qualitative	data	were	analysed	thematically	to	find	patterns	
and	themes	that	emerged	from	the	results	of	lecturer	and	student	interviews	(Miles	et	
al.,	2014).	The	results	of	the	quantitative	and	qualitative	analyses	were	then	integrated	
to	draw	conclusions	about	the	effectiveness	of	implementing	the	research	article	writing	
task.	

Results	and	Discussion	
The	integrated	research-based	learning	model	for	the	Lower	Plant	Taxonomy	course	

involved	29	third-semester	students	in	Biology	Education	at	PGRI	Silampari	University.	
The	goal	was	to	develop	scientific	thinking	skills	and	write	research	articles	based	on	
field	 experiences.	 Through	 a	 constructivist	 approach,	 students	 developed	 an	
understanding	 of	 the	 classification	 and	 ecology	 of	 lower	 plants	 through	 direct	
exploration	activities,	data	analysis,	and	scientific	reflection,	guided	by	a	lecturer	who	
served	as	a	facilitator.	During	the	Exploration	phase,	students	engage	in	activities	such	
as	collecting	research	results,	formulating	problems,	and	analysing	data.	The	lecturer's	
role	is	to	guide	and	assess	the	exploration	activities,	utilising	instruments	such	as	an	
assessment	sheet	 for	exploration	and	student	observation.	This	phase	helps	measure	
student	engagement	and	performance	in	the	activity.	

In	the	communication	interaction	phase,	students	present	their	findings	and	engage	
in	discussions	with	group	members	to	compile	research	articles.	Lecturers	evaluate	both	
the	group	discussions	and	the	class	discussions	between	student	groups.	Instruments	
used	here	include	performance	sheets	for	assessing	the	discussion	activities.	The	final	
Reflection	 phase	 involves	 oral	 presentations,	 during	which	 students	 reflect	 on	 their	
research.	 The	 lecturer	 evaluates	 both	 the	 presentation	 skills	 and	 the	 quality	 of	 the	
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research	articles	using	specific	assessment	sheets.	These	activities	are	designed	to	foster	
deeper	 engagement,	 critical	 thinking,	 and	 reflection	 on	 the	 students'	 research	 and	
discussions.	

The	exploration	phase	is	the	initial	stage,	where	students	design	and	conduct	field	
research	in	groups.	The	exploration	phase	serves	as	a	fundamental	first	step	to	survey	
the	entire	search	area.	This	initial	global	search	is	crucial	before	the	algorithms	proceed	
to	 the	more	 focused	 exploitation	 phase,	 where	 they	 refine	 the	 search	 in	 promising	
regions	to	determine	the	optimal	solution	(Aiman	et	al.,	2020;	Mugemanyi	et	al.,	2023).	
This	activity	trains	observation	skills,	problem-solving	skills,	and	the	application	of	the	
scientific	method.	The	 lecturer	assesses	 the	activity	design	and	student	performance	
during	the	exploration	using	observation	and	assessment	sheets,	providing	an	objective	
scientific	basis	for	evaluation.		

The	exploration	results	are	then	developed	in	the	interaction	and	communication	
phase,	where	students	process	data,	elaborate	conclusions,	and	collaboratively	write	a	
scientific	article.	The	exploration	phase	initiates	a	process	that	culminates	in	interaction	
and	 communication,	 where	 students	 collaboratively	 process	 data,	 formulate	
conclusions,	and	present	their	findings.	These	phases	are	integral	to	developing	skills	
such	as	critical	thinking,	scientific	literacy,	and	teamwork	(Aiman et al., 2020; Eristya & 
Aznam, 2019; Rahmawati et al., 2020).	 In	 this	 phase,	 analytical	 skills,	 scientific	
argumentation,	and	academic	communication	are	 tested	through	assessments	of	 the	
quality	of	discussions	and	writing.	

The	 reflection	 phase	 is	 a	 crucial	 component	 in	 which	 students	 and	 educators	
evaluate	actions,	processes,	and	outcomes	to	inform	future	improvements.	It	is	the	stage	
for	assessing	what	has	been	done,	understanding	its	effectiveness,	and	planning	next	
steps	based	on	these	insights.	This	phase	is	an	integral	part	of	iterative	learning	cycles,	
such	as	those	found	in	collaborative	action	research	(Mutaqin	et	al.,	2021;	Rosa	et	al.,	
2020).	The	reflection	phase	culminates	in	the	activity,	where	students	document	their	
research	articles	and	conduct	self-evaluations	of	the	research	process.	Lecturers	assess	
presentation	skills	and	the	quality	of	the	final	articles	to	assess	the	effectiveness	of	the	
learning.	This	process	not	only	strengthens	students'	scientific	understanding	but	also	
fosters	metacognitive	awareness,	scientific	attitudes,	and	sustainable	critical	thinking	
skills.	Thus,	this	learning	model	has	proven	capable	of	integrating	Theory	and	practice,	
equipping	students	with	applicable	scientific	research	and	communication	skills.	

Assessment	
Aspects	

Assessment	
Categories	

Percentage	
(%)	of	

Students	

Error	
Categories	

Percentage	
(%)	Error	

Topic	Relevance	
and	Originality	

Relevant	 to	 the	
topic	 of	 lower	
plant	taxonomy	

80%	 Not	relevant	 20%	

Research	Title	 The	research	title	
reflects	the	
problem	and	
variables	

85%	 Does	 not	 reflect	
variables	 15%	

Theories	Used	 Synthesizing	
relevant	theories	 90%	 The	 Theory	 is	

less	appropriate	 10%	

Relevant	
Research	

Selecting	relevant	
previous	research	 88%	 Less	 relevant	

research	 12%	

Research	
methodology	

Develop	 a	 good	
methodology	 92%	 Unsystematic	

methodology	 8%	

Data	analysis	 Analysis	 process	
according	 to	 the	
method	

87%	 Inaccurate	
analysis	 13%	

Discussion	 Comprehensive	
discussion	 83%	 Shallow	

discussion	 17%	

Table	1.	Assessment	of	research	
article	writing	assignments	
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Assessment	
Aspects	

Assessment	
Categories	

Percentage	
(%)	of	

Students	

Error	
Categories	

Percentage	
(%)	Error	

Conclusion	 and	
Suggestions	

Conclude	 the	
problem	
formulation	

89%	
The	 conclusion	
is	 not	
appropriate	

11%	

Bibliography	 The	 latest	 and	
most	 up-to-date	
library	

95%	 Incomplete	
library	 5%	

Writing	Format	 Meet	 the	
requirements	 94%	 Not	in	format	 6%	

The	 study's	 results	 showed	 that	 the	 application	 of	 an	 integrated,	 research-based	
learning	model	of	environmental	exploration	in	the	Lower	Plant	Taxonomy	course	was	
practical	in	improving	students'	research	article	writing	skills.	Most	students	(over	80%)	
demonstrated	 excellent	 performance	 in	 almost	 all	 aspects,	 particularly	 in	 the	
preparation	of	the	methodology	(92%),	the	Theory	used	(90%),	and	the	suitability	of	
the	literature	(95%).	This	demonstrates	that	students	can	develop	a	systematic	research	
plan,	 combine	 Theory	 with	 field	 practice,	 and	 utilise	 current	 scientific	 sources	 in	
accordance	 with	 academic	 writing	 standards.	 Several	 studies	 have	 demonstrated	
improvements	 in	 scientific	 writing	 skills	 among	 students,	 demonstrating	 a	 positive	
impact	on	their	ability	to	write	scientific	papers		(Sumarmi	et	al.,	2020;	Yuliarti	et	al.,	
2023).	

However,	 several	 weaknesses	 were	 still	 identified,	 including	 less	 relevant	 topics	
(20%),	discussions	that	remained	shallow	(17%),	and	data	analysis	that	was	not	yet	in-
depth	 (13%).	 This	 weakness	 indicates	 that	 some	 students	 still	 require	 guidance	 in	
developing	 critical	 thinking	 and	 argumentative	 analysis	 skills,	 enabling	 them	 to	
interpret	research	results	comprehensively.	In	conclusion,	students	continue	to	struggle	
with	writing	research	papers	for	various	reasons.	This	finding	is	consistent	with	research	
that	 indicates	 factors	 contributing	 to	 errors	 include	 a	 lack	 of	 understanding	 of	 the	
structure	and	format	of	academic	writing,	an	inability	to	develop	coherent	arguments,	
and	inadequate	academic	writing	training	for	students	to	enhance	their	research	paper	
writing	skills	(Anah	et	al.,	2025).	Strengthening	the	exploration	and	group	discussion	
stages	is	the	key	to	improving	these	weaknesses.	

Overall,	 these	 results	 confirm	 that	 integrating	 field	 exploration	 activities	 with	
scientific	 article	 writing	 can	 strengthen	 the	 research	 literacy	 of	 prospective	 biology	
teacher	 students.	 This	 model	 encourages	 the	 development	 of	 scientific	 attitudes,	
analytical	 thinking	 skills,	 and	 academic	 communication	 skills.	 Therefore,	 research-
based	learning	through	environmental	exploration	is	relevant	for	implementation	as	an	
innovative	curriculum	that	focuses	on	research	competency	and	enhances	the	quality	
of	 biology	 education	 graduates.	 The	 combination	 of	 the	 Research-Based	 Learning	
model	 and	 CTP	 media	 is	 effective	 in	 developing	 students'	 scientific	 writing	 skills	
(Syazali	et	al.,	2025).	

The	 integrated	 research-based	 learning	 model,	 which	 explored	 the	 surrounding	
environment	 in	 the	 Lower	 Plant	 Taxonomy	 course,	 was	 considered	 effective	 in	
improving	students'	research	and	academic	abilities;	however,	there	were	still	obstacles	
in	the	technical	and	conceptual	aspects.	The	lecturer	appreciated	the	students'	active	
involvement	in	exploration,	analysis,	and	article	writing	activities,	but	acknowledged	
the	 limited	 time	 for	guidance	as	a	 significant	obstacle.	Students	 found	the	 lecturer's	
advice	 helpful,	 but	 difficulties	 arose	 in	 determining	 original	 topics,	 understanding	
relevant	theories,	and	conducting	 in-depth	data	analysis.	This	 indicates	the	need	for	
additional	support	in	mastering	literature	and	research	time	management	strategies.	

Selecting	and	determining	a	topic	requires	a	serious	approach	to	formulating	a	topic	
that	is	appropriate	to	the	research	object,	the	selected	variables,	the	theory	used,	and	
the	method	used	to	collect	and	analyse	data.	Meanwhile,	in	terms	of	methodology	and	
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scientific	writing,	lecturers	assessed	that	most	students	understood	research	techniques	
and	writing	formats	in	accordance	with	academic	guidelines.	However,	some	students	
still	need	assistance	in	developing	strong	arguments	and	drawing	conclusions.	Students'	
difficulties	 in	 discussions	 indicate	 a	 lack	 of	 academic	 self-confidence	 and	 limited	
theoretical	analysis	skills.	Based	on	the	results	of	Rosyida's	research,	it	was	stated	that	
several	 challenges	 are	 faced	 in	 compiling	 scientific	 papers,	 namely	 determining	 the	
correct	title	and	compiling	it	according	to	improved	spelling	and	stable	sentence	mood	
(Rosyida	 et	 al.,	 2024).	 Therefore,	 intensive	 academic	 writing	 training	 and	
methodological	guidance	are	necessary	 so	 that	 students	 can	accurately	and	 logically	
connect	field	findings	with	scientific	concepts.	

Overall,	these	results	illustrate	that	research-based	learning	has	a	positive	impact	on	
students'	 scientific	 thinking	 skills,	 academic	 communication,	 and	 research	 literacy	
abilities.	However,	its	effectiveness	can	be	increased	through	optimising	guidance	time,	
strengthening	theoretical	literacy,	and	implementing	continuous	formative	evaluation	
strategies.	With	improvements	in	these	aspects,	this	learning	model	has	the	potential	
to	 become	 a	 comprehensive	 approach	 in	 shaping	 students	 as	 prospective	 biology	
educators	who	are	reflective,	critical,	and	research-oriented.	

Conclusion	
PBR,	 implemented	 through	 three	 phases	 (Exploration,	 Communication	 and	

Interaction,	and	Reflection),	has	proven	effective	in	improving	students'	research	and	
scientific	writing	competencies.	High	Achievement:	Most	students	(over	80%)	achieved	
excellent	 results,	 particularly	 in	 the	 technical	 and	 structural	 aspects	 of	 writing,	
including	the	preparation	of	Research	Methodology	(92%),	the	application	of	Theory	
(90%),	and	the	Appropriateness	of	the	Bibliography	(95%).	This	suggests	that	students	
possess	 a	 solid	understanding	of	 the	 systematic	 research	process.	Critical	Obstacles:	
Significant	obstacles	still	occur	in	aspects	that	require	argumentative	analysis	and	high-
level	critical	thinking.	The	main	weaknesses	identified	were	shallow	Discussion	(17%	of	
errors)	and	Data	Analysis	that	was	not	sufficiently	in-depth	(13%	of	errors).	This	obstacle	
is	exacerbated	by	limited	guidance	time	and	students'	difficulty	in	determining	original	
and	relevant	topics.	
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