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	 The	 need	 to	 master	 21st	 century	 skills	 demand	 preservice	
teachers	 to	 have	pedagogical	 competencies	 that	 are	 adaptive	 to	
change,	especially	in	terms	of	implementing	21st	century	learning	
models	and	integrating	technology	into	learning.	One	solution	to	
meet	the	demands	of	preservice	teachers	is	e-learning,	a	flexible,	
adaptive	 and	 interactive	 learning	 that	 allows	 users	 to	 access	
content	anywhere,	following	structured	stages.	The	success	of	e-
learning	 depends	 on	 the	 effectiveness	 of	 implementing	 an	
approach	such	as	DARP	(Discuss,	Archive,	Reflect,	and	Prepare).	
This	approach	ensures	that	the	e-learning	platform	is	interactive,	
reflective	and	evaluative.	The	aim	of	 this	research	 is	 to	examine	
the	 response	 of	 users	 of	 e-learning	 prototypes	 of	 21st	 century	
learning	 models	 designed	 with	 a	 reflective	 and	 interactive	
approach.	This	initial	prototype	was	developed	to	meet	user	needs	
and	align	with	the	intended	goals,	using	a	usability	questionnaire	
for	evaluation.	The	method	used	in	this	research	is	SDLC	(System	
Development	 Life	 Cycle)	 which	 consists	 of	 five	 stages,	 namely	
planning,	 analysis,	 design,	 implementation	 and	 testing.	 This	
research	involved	30	students	and	2	lecturers,	and	the	usability	of	
the	e-learning	platform	was	assessed	using	the	USE	Questionnaire.	
The	 development	 of	 this	 prototype	 received	 positive	 feedback	
from	both	students	and	lecturers,	this	shows	that	DARP-based	e-
learning	 can	 be	 further	 developed	 as	 a	 learning	 platform	 to	
support	 improving	 the	 pedagogical	 competence	 of	 21st	 century	
preservice	teacher.	
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INTRODUCTION	
The	fast-paced	development	of	technology	brings	new	challenges	to	education.	One	of	the	main	

challenges	today	is	preparing	the	younger	generation	for	the	demands	of	21st-century	skills,	which	go	
beyond	basic	knowledge.	Students	now	need	to	develop	critical	thinking,	creativity,	collaboration,	and	
communication	skills.	21st-century	education	focuses	on	a	more	interactive	and	participatory	approach,	
encouraging	students	to	take	an	active	role	in	their	learning	process.	

21st-century	 skills	 are	 essential	 for	 prospective	 educators.	 Future	 teachers	must	 be	 able	 to	
adapt	 to	 a	 globalized	 world.	 Teacher	 preparation	 programs	 should	 provide	 opportunities	 to	 learn,	
develop,	 and	 practice	 skills	 in	 creativity,	 critical	 thinking,	 communication,	 and	 collaboration.	 These	
skills	are	crucial	for	preparing	students	to	meet	the	challenges	of	the	modern	world	(Urbani,	2017).	By	
enhancing	 these	 abilities,	 a	 generation	 that	 is	 intelligent,	 critical,	 and	 has	 strong	 integrity	 can	 be	
cultivated.	

Biology	 students	who	 are	 interns	 at	 school	 still	 need	 to	 improve	 their	 pedagogical	 skills	 in	
planning	 learning	 media,	 managing	 learning,	 and	 preparing	 assessment	 plans	 (Malahayati,	 2020).	
Prospective	biology	teachers	who	are	interns	generally	want	to	cover	as	much	material	as	possible,	this	
causes	the	chosen	method	to	be	more	dominant	in	lectures,	questions	and	answers,	discussions,	and	no	
practical	learning	experience.	This	fact	is	in	line	with	the	results	of	research	(Anggraeni,	2009),	which	
explains	that	prospective	biology	teachers	tend	to	emphasize	factual	and	conceptual	knowledge	rather	
than	 scientific	 processes	 and	 problem-solving,	which	 shows	 a	 lack	 of	 alignment	with	 the	 nature	 of	
science	in	their	lesson	plans.	In	the	context	of	21st-century	learning,	teachers	are	required	to	not	only	
teach	biological	 concepts	but	 also	 empower	 students	with	 science	process	 skills,	 such	 as	observing,	
classifying,	interpreting	data,	and	designing	and	implementing	experiments.	(Irawati	&	Ma’rifah,	2022)	
stated	 that	 although	 students	 generally	 perform	 well	 in	 lesson	 planning,	 challenges	 remain	 in	
determining	 competency	 achievement	 indicators,	 choosing	 the	 right	 learning	model,	 and	 designing	
assessment	instruments.	

To	enhance	21st-century	skills,	one	effective	approach	 is	 integrating	 technology	 into	various	
aspects	of	skill	development.	Blended	learning,	which	combines	traditional	methods	with	e-learning,	
can	promote	more	purposeful	learning	and	strengthen	the	connection	between	theoretical	knowledge	
and	 practical	 competencies	 for	 teachers	 (Kupetz,	 2005).	 In	 21st-century	 education,	 the	 focus	 goes	
beyond	mastering	content;	it	also	includes	developing	soft	skills	that	enable	students	to	adapt	to	global	
needs	and	challenges.	

To	help	prospective	teachers	develop	21st-century	skills,	it	is	essential	to	provide	technology-
based	 learning	 resources.	 One	 effective	 method	 is	 offering	 an	 interactive	 e-learning	 platform	 that	
enhances	 both	 hard	 and	 soft	 skills.	 E-learning	 platforms	 allow	 students	 to	 access	 lecture	materials	
anytime	 and	 anywhere,	 giving	 them	 the	 flexibility	 to	 learn	 at	 their	 own	 pace	 (Rusman,	 2012).	 In	
traditional	classroom	settings,	limited	face-to-face	time	can	hinder	students'	full	understanding	of	the	
material.	 With	 e-learning,	 students	 can	 review	 content,	 deepen	 their	 understanding,	 and	 explore	
independently.	 E-learning	 in	 higher	 education	 also	 brings	 changes	 in	 technology	 and	 pedagogy,	
fostering	critical	thinking	and	advanced	learning	through	networked	interactions(Garrison,	2007).	

E-learning	aimed	at	developing	21st-century	skills	must	go	beyond	just	appearance	and	design;	
it	also	needs	to	be	interactive.	Current	e-learning	platforms	often	fall	short	in	supporting	21st-century	
learning	because	they	still	rely	on	one-way,	less	interactive	methods	of	delivering	material	that	do	not	
cater	to	individual	student	needs.	Therefore,	an	e-learning	platform	that	provides	measurable	feedback	
is	essential.	Continuous	professional	development	and	reflective	teaching	practices	are	highly	effective	
in	 enhancing	 21st-century	 teaching	 skills,	 especially	 for	 prospective	 teachers.	 Tools	 that	 focus	 on	
teaching	practices	and	processes	can	offer	valuable	feedback	and	support	reflection	(Kim	et	al.,	2019).	
Learning	activities	that	emphasize	feedback	enable	prospective	teachers	to	conduct	self-evaluations	and	
reflect	on	their	teaching	methods.	
	 E-learning	with	a	reflective	approach	promotes	independence	and	long-term	learning	for	both	
students	and	teachers.	One	effective	model	for	designing	such	e-learning	is	the	DARP	approach,	which	
stands	for	Discuss,	Archive,	Reflect,	and	Prepare.	This	approach	emphasizes	mentoring	throughout	the	
learning	process,	with	reflection	as	the	key	component	that	benefits	both	mentors	and	mentees	(Tisdell	
&	Shekhawat,	2019).	DARP	also	fosters	interaction	and	learning	between	mentors	and	mentees	during	
discussions	 (Nelly,	 Situmorang,	 et	 al.,	 2022).	 In	 the	 Discuss	 stage,	 students	 and	 teachers	 engage	 in	
conversations	about	the	material,	comparing	their	understanding.	The	Archive	stage	involves	creating	
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or	saving	summaries	and	outcomes	from	these	discussions,	helping	both	parties	track	their	progress.	
The	Reflect	stage	allows	participants	to	review	and	identify	strengths	and	areas	for	improvement	based	
on	 the	 previous	 stages.	 Finally,	 the	 Prepare	 stage	 focuses	 on	 planning	 and	 setting	 goals	 for	 future	
discussions,	building	on	the	insights	gained	from	the	Reflect	stage.		
	 The	 novelty	 of	 this	 study	 lies	 in	 the	 learning	 experience	 presented	 in	 E-Learning	 with	 the	
Discuss,	 Archive,	 Reflect,	 and	 Prepare	 model	 approach.	 In	 the	 Discuss	 stage,	 students	 explore,	
understand,	 and	 analyze	 learning	 materials	 in	 depth	 through	 class	 discussions,	 where	 students	
exchange	ideas,	ask	critical	questions,	and	provide	feedback.	Group	discussion	methods	can	improve	
students'	ability	to	understand	and	analyze	learning	materials	in	depth	(Isnaini,	2020).	The	material	is	
presented	in	PDF	presentations,	videos,	and	case	studies	to	encourage	relevant	discussions.	Students	
need	digital	teaching	materials	based	on	case	studies	to	promote	independent	thinking	(Syafril	&	Rahmi,	
2023),	 including	 the	 use	 of	 PDF	 presentations,	 videos,	 and	 case	 studies	 can	 encourage	 relevant	
discussions	 (Susilawati	 &	 Yasir,	 2021).	 This	 stage	 aims	 to	 build	 collaborative	 understanding,	 train	
critical	 thinking	 skills,	 and	 broaden	 students'	 perspectives	 through	 constructive	 interactions.	 The	
archive	stage	focuses	on	documenting	and	storing	learning	outcomes	as	a	form	of	learning	track	record	
that	can	be	reaccessed.	Activities	at	this	stage	involve	students	compiling	and	storing	notes,	summaries,	
mind	maps,	and	so	on	to	archive	materials	in	an	organized	and	easily	accessible	manner.	This	stage	aims	
to	 ensure	 that	 students	 have	 structured	 reference	 sources	 that	 can	 be	 used	 for	 further	 learning	 or	
evaluation.	A	web-based	archiving	system	can	improve	document	management	skills	(Amrullah	et	al.,	
2020).	Digital	archives	facilitate	access	to	the	latest	information	to	support	the	learning	process	(Putra,	
2021).	 In	 addition,	 the	 archiving	 process	 also	 trains	 information	 management	 skills	 and	 promotes	
continuous	learning.	In	the	reflection	stage,	students	are	encouraged	to	evaluate	the	extent	to	which	
learning	objectives	have	been	achieved	and	how	the	learning	can	be	applied	in	real	contexts.	Students	
are	asked	to	write	a	reflection	sheet	based	on	feedback	provided	by	the	lecturer	to	identify	what	has	
been	learned,	challenges	faced,	and	strategies	that	can	be	improved.		

Feedback	 from	lecturers	 is	very	 important	 in	encouraging	the	reflection	process	and	helping	
students	 learn	 from	 their	 experiences	 (Meidianawaty,	 2019).	 The	 Reflection	 stage	 is	 designed	 to	
encourage	students	to	evaluate	their	learning	experiences	critically	and	deeply.	The	Prepare	stage	is	to	
confirm	students'	understanding	of	key	 concepts.	Understanding	 concepts	 is	 an	 important	aspect	of	
student	 learning,	 especially	 for	 preservice	 teachers	 (Suhendar	 &	 Ekayanti,	 2018a);	 (Susiloningsih,	
2020).	Good	conceptual	understanding	allows	students	to	connect	various	concepts	and	solve	related	
problems(Adhani	 et	 al.,	 2020).	 Students	 are	 also	 given	 assignments	 to	 apply	 the	 material	 to	 real	
situations	or	case	studies	as	a	form	of	demonstration	of	understanding.	To	improve	students'	conceptual	
understanding	by	getting	students	used	to	finding,	developing,	and	applying	concepts	through	solving	
real	problems	(Suhendar	&	Ekayanti,	2018b).	Conceptual	understanding	is	influenced	by	the	complexity	
of	 the	 material,	 academic	 ability,	 and	 learning	 process	 (Adhani	 et	 al.,	 2020).	 This	 stage	 aims	 to	
strengthen	mastery	of	the	material	while	measuring	students'	readiness	to	apply	the	knowledge	they	
have	acquired.	The	development	of	E-learning	 learning	media	with	 the	Discuss,	Archive,	Reflect	and	
Prepare	model	approach	actively	involves	students	in	designing	learning	and	its	implementation	in	new	
situations	

The	 development	 of	 prototypes	 using	 the	DARP	 approach	 can	 enhance	 both	 the	 interaction	
within	the	learning	process	and	the	competence	of	prospective	teachers.	The	DARP-based	mentoring	
model	has	been	shown	to	improve	teachers'	pedagogical	skills,	with	positive	outcomes	experienced	by	
both	mentors	and	mentees	(Nelly	et	al.,	2022).	For	effective	implementation	of	e-learning,	several	key	
factors	 must	 be	 considered:	 the	 underlying	 learning	 theory,	 learning	 principles,	 and	 the	 use	 of	
appropriate	resources	(Soler	et	al.,	2017).	The	aim	of	this	study	is	to	create	an	e-learning	prototype	of	
21st-century	models	designed	with	 a	 reflective	 and	 interactive	 approach.	This	 initial	prototype	was	
developed	to	meet	user	needs	and	align	with	the	intended	objectives,	using	a	usability	questionnaire	for	
evaluation.	
	
METHODS	
Research	Design	

This	study	follows	the	System	Development	Life	Cycle	(SDLC)	method,	which	consists	of	five	key	
phases:	 planning,	 analysis,	 design,	 implementation,	 and	 testing	 (Hossain,	 2023).	 The	 diagram	
illustrating	the	research	method	is	shown	in	Figure	1.	
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Figure	1.	Diagram	of	Prototype	Design	
	
Population	and	Samples	

The	population	in	this	study	included	lecturers	and	students	from	the	Biology	Education	program.	
A	purposive	sampling	technique	was	employed	to	select	the	participants.	The	criteria	for	inclusion	were	
that	the	lecturers	and	students	must	be	currently	enrolled	in	the	teaching	and	learning	strategies	course.	
This	resulted	in	the	selection	of	Class	B	of	the	Biology	Education	program	at	UIN	Sayyid	Rahmatullah,	
Tulungagung	amount	of	30	students	dan	2	lecturers	as	the	participants.		
	
Instrument	

The	instrument	used	in	this	study	was	a	questionnaire	designed	to	gather	responses	from	both	
students	and	lecturers	regarding	the	e-learning	prototype.	The	questionnaire	aimed	to	collect	data	on	
the	 usability	 of	 the	 platform,	 which	 incorporates	 the	 DARP	 approach.	 The	 key	 indicators	 in	 the	
questionnaire	included:	(1)	usefulness,	(2)	ease	of	use,	and	(3)	ease	of	learning.	
	
Table	1.		
The	USE-based	questionnaire.	

Statements	
Usefulness		

Q1.	 Nextped	helps	me	be	more	effective.	
Q2	 Nextped	helps	me	be	more	productive.	
Q3	 Nextped	is	useful.	
Q4	 Nextped	gives	me	more	control	over	the	activities	in	my	life.	
Q5	 Nextped	makes	the	things	I	want	to	accomplish	easier	to	get	done.	
Q6	 Nextped	saves	me	time	when	I	use	it.	
Q7	 Nextped	meets	my	needs.	
Q8	 Nextped	does	everything	I	would	expect	it	to	do.	

Ease	of	Use	 	
Q1	 Nextped	is	easy	to	use.	
Q2	 Nextped	is	simple	to	use.	
Q3	 Nextped	is	user-friendly.	
Q4	 Nextped	requires	the	fewest	steps	possible	to	accomplish	what	I	want	to	

do	with	it.	
Q5	 Nextped	is	flexible.	
Q6	 Using	Nextped	is	effortless.	
Q7	 	I	can	use	Nextped	without	written	instructions.	
Q8	 	I	don't	notice	any	inconsistencies	as	I	use	Nextped.	

Fase	Perencanaan

Fase	Analisis

Fase	PerancanganFase	implementasi

Uji	Coba	Prototype	
Aplikasi
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Statements	
Usefulness		

Q9	 Both	occasional	and	regular	users	would	like	Nextped.	
Q10	 I	can	recover	from	mistakes	quickly	and	easily.	
Q11	 I	can	use	it	successfully	every	time.	

Ease	of	Learning	 	
Q1	 I	learned	to	use	Nextped	quickly.	
Q2	 I	easily	remember	how	to	use	Nextped.	
Q3	 Nextped	is	easy	to	learn	to	use	it.	
Q4	 I	quickly	became	skillful	with	Nextped.	

	
Procedure	

Based	on	the	SDLC	(Software	Development	Life	Cycle)	method,	the	research	procedures	are	as	
follows:	Planning,	In	this	phase,	the	concept	for	the	application	is	planned,	including	determining	the	
necessary	software	and	hardware.	Information	is	gathered	from	various	sources	related	to	e-learning.	
Users	and	developers	collaborate	to	analysing	the	software	requirements	for	the	application.	Analysis,	
In	this	phase,	the	creation	and	functionality	of	the	application	are	analysing.	Reference	materials	are	
studied	to	help	in	building	a	prototype,	and	the	required	devices	for	the	application	are	also	identified.	
Design,	 During	 this	 phase,	 the	 initial	 design	 of	 the	 e-learning	 prototype	 is	 developed.	 The	 designer	
creates	an	e-learning	system	for	studying	21st-century	learning	models	using	the	DARP	approach.	This	
design	is	then	continued	to	the	creation	of	system	prototype	that	is	adjusted	to	meet	user	needs.	Key	
design	 elements	 include	 the	 navigation	 structure,	 UML	 (Unified	Modelling	 Language),	 and	 interface	
design.	 Implementation,	 in	 this	 phase,	 is	 when	 the	 programming	 is	 done,	 and	 3D	 designs	 are	
incorporated	into	the	e-learning	application.	In	the	Prototype	Testing	Phase,	the	e-learning	prototype	is	
tested	to	evaluate	its	performance	and	identify	any	errors.	The	goal	is	to	determine	if	the	application	
functions	correctly	and	is	suitable	for	further	use.	This	testing	process	uses	the	USE	Questionnaire	to	
gather	feedback.	
	
Data	Analysis	Techniques	

The	data	from	the	questionnaire	is	processed	and	presented	on	a	five-point	rating	scale.	Each	
point	on	the	scale	represents	a	different	level	of	agreement	with	the	statements.	The	results	from	this	
analysis	serve	as	the	foundation	for	revising	the	e-learning	development.	
	
Table	2.		
Likert	Scale	
No		 Answer		 Point	
1	 Strongly	agree	 5	
2	 Agree		 4	
3	 Neutral		 3	
4	 Disagree	 2	
5	 Strongly	Disagree	 1	
	
The	percentage	results	obtained	from	the	calculations	above	are	then	interpreted	according	to	
Sugiyono	(2014)	categories,	which	are	shown	in	Table	3.	
	
Table	3.		
User	satisfaction	

No	 Percentages	 Categories	
1	 >80%	 Ready,	and	can	be	continued	
2	 61%-80%	 Ready,	but	needs	little	improvement	
3	 41%-60%	 Not	ready,	needs	little	improvement	
4	 20%-40%	 Not	ready,	needs	lots	of	improvement	
5	 <20%	 Not	ready	at	all	
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RESULTS	AND	DISCUSSION	
The	research	and	development	of	e-learning	for	studying	21st-century	learning	models	using	the	

DARP	approach	yielded	the	meaningful	result,	that	is,	the	creation	of	a	prototype.	The	process	of	creating	
the	prototype	involved	three	key	activities:	analysis	user	needs,	designing	the	prototype,	and	testing	it.	
During	the	need	analysis,	it	was	found	that	users	require	tools	that	can	help	them	both	learn	about	21st-
century	 learning	models	and	engage	 in	direct	 reflection	on	 those	models.	As	a	 result,	 the	e-learning	
model	developed	is	specifically	designed	to	meet	these	needs,	incorporating	the	DARP	approach.	

During	 the	 design	 and	 development	 phase	 of	 the	 prototype	 using	 the	 DARP	 approach,	 the	
researchers	 conducted	 web	 design	 by	 creating	 a	 Data	 Flow	 Diagram	 (DFD)	 of	 the	 e-learning.	 The	
designed	Data	Flow	Diagram	(DFD)	is	used	as	a	guide	in	identifying	data	flows	and	processes	that	occur	
in	 the	 system.	 This	 process	 includes	 analysis	 user	 needs,	 designing	 interactive	 interfaces,	 and	
developing	 key	 features	 that	 support	 21st	 century	 learning	 models.	 With	 the	 DARP	 approach,	 the	
development	 of	 this	 design	 is	 focused	 on	 ensuring	 that	 E-learning	 applications	 are	 able	 to	 provide	
effective,	collaborative,	and	innovative	learning	experiences	according	to	user	needs	in	the	digital	era.	
Figure	2	illustrates	the	DFD	of	the	system.	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Figure	2.	Data	Flow	Diagram.	
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The	data	flow	diagram	includes	comprehensive	information	about	the	users	of	the	e-learning	
platform,	specifically	admins,	lecturers,	and	students.	As	a	result,	the	prototype	that	would	be	developed	
has	 different	 interfaces	 tailored	 for	 each	 user	 type.	 Additionally,	 the	 diagram	 illustrates	 the	
implementation	of	the	DRAP	approach	in	the	e-learning	system	being	developed.	Based	on	this	data	flow	
diagram,	the	initial	design	for	the	e-learning	using	the	DRAP	approach	has	been	created.	Below	is	the	
design	for	the	e-learning	module	that	incorporates	the	DRAP	approach.	

	
Figure	3.	The	Interface	of	Login	Page	for	Students	and	Lecturers		

	
	 Figure	3	shows	the	main	page	of	 the	platform,	which	 is	 the	 first	screen	users	see	when	they	
access	it.	This	main	page	is	displayed	for	both	students	and	lecturers.	From	here,	users	can	log	in	to	their	
accounts	using	the	login	menu.	Both	students	and	lecturers	can	log	in	with	their	registered	emails	and	
passwords.	
	

	
Figure	4.	The	Lecturer	Dashboard		

	
	 	Figure	4	displays	the	lecturer	dashboard	page.	On	this	page,	lecturers	can	easily	view	and	add	
classes	as	needed.	It	also	provides	tools	for	managing	course	materials.	A	detailed	menu	is	available	for	
adding	materials	and	assignments	following	the	DARP	approach.	
	

	
	
Figure	5.	The	Student	Dashboard	

Figure	5	shows	the	student	dashboard	page,	where	students	can	view	all	the	materials	that	have	
been	shared	with	them.	The	Discuss	menu	displays	all	the	available	materials	for	access.	The	Archive	
menu	helps	students	complete	their	assignments,	while	the	Reflect	menu	allows	them	to	improve	upon	
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their	evaluated	assignments.	Lastly,	the	Prepare	menu	is	designed	for	organizing	materials	and	working	
on	upcoming	assignments.		
	

	
	
Figure	6.	The	Admin	Dashboard		
	 		

Figure	6	shows	the	e-learning	admin	dashboard.	This	dashboard	includes	several	menus	that	
help	manage	the	e-learning	system.	The	admin	can	add	lecturers	and	students,	allowing	them	to	access	
the	e-learning	platform	after	registering	their	email.	

The	next	stage	of	prototype	testing	 involved	administering	a	questionnaire	to	users	of	 the	e-
learning.	This	stage	included	32	respondents,	comprising	30	students	and	2	lecturers	from	UIN	Sayyid	
Ali	Rahmatullah,	Tulungagung.	The	purpose	of	the	questionnaire	is	to	assess	the	usability	and	ease	of	
use	 of	 the	 e-learning	 platform.	 The	 average	 results	 of	 the	 usability	 indicators	 for	 the	 developed	 e-
learning	system	are	presented	Figure	7.	
	

	
Figure	7.	Percentage	of	Usefulness	Indicators	from	Students		
	

Based	on	Figure	7,	in	the	context	of	usefulness	aspect,	79%	of	the	students	rated	e-learning	as	
very	 useful.	 The	 e-learning	 system,	 developed	 as	 an	 initial	 prototype,	 significantly	 helped	 students	
understand	the	material	using	the	DARP	approach.	This	aligns	with	Suharyanto,	(2016),	who	stated	that	
e-learning	has	a	positive	and	crucial	impact	on	the	quality	of	student	learning.	The	more	frequently	e-
learning	is	used,	the	easier	it	becomes	for	students	to	master	the	provided	competencies.	However,	the	
lowest	 percentage	 (68%)	 in	 the	usefulness	 aspect	was	 found	 in	 the	 statement,	 “Nextped	makes	 the	
things	 I	 want	 to	 accomplish	 easier	 to	 get	 done.”	 This	 suggests	 that	 improvements	 are	 needed,	
particularly	in	providing	clearer	instructions	for	each	step	of	the	DARP	approach	within	the	e-learning	
platform.	As	noted	by	(Al-Fraihat,	2020),	the	success	of	e-learning	depends	on	several	factors,	including	
the	quality	of	 the	 technical	system,	 information,	services,	support,	as	well	as	 the	capabilities	of	both	
students	and	educators,	and	the	perceived	benefits	of	the	system.	
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Figure	8.	Percentage	of	Ease	of	Use	Indicators	from	Students	
	

Figure	8	shows	that	the	highest	percentage	in	the	ease	of	use	category	(73%)	comes	from	users	
finding	 the	 e-learning	 platform	 very	 user-friendly	 and	 flexible.	 This	 percentage	 suggests	 that	 the	
platform	is	ready	for	use,	though	some	improvements	are	still	needed	in	certain	areas.	The	e-learning	
system	is	considered	user-friendly	because	its	menu	and	dashboard	provide	clear	information,	allowing	
users	to	navigate	and	operate	it	easily	on	their	own.	

The	ease	of	use	aspect	that	received	a	relatively	low	score	(67%)	is	the	complexity	of	the	steps.	
This	indicates	that	improvements	are	needed,	particularly	in	the	steps	required	for	each	DARP	menu	
within	 the	 e-learning	 platform.	 A	 significant	 portion	 of	 students	 (67%)	 reported	 that	 the	 platform	
involves	too	many	steps,	making	it	difficult	for	new	users	to	navigate	and	potentially	leading	to	obstacles	
in	 usage.	 The	primary	 area	 for	 improvement	 is	 the	 platform’s	 interface	 and	user	 experience,	which	
should	be	more	user-friendly.	When	developing	e-learning	media,	several	key	factors	should	be	taken	
into	consideration.	These	include	(1)	identifying	the	knowledge	and	skills	of	both	students	and	teachers;	
(2)	ease	of	evaluation	and	assessment,	(3)	the	level	of	interaction	between	lecturers	and	students;	(4)	
learning	strategies;	 (5)	 the	complexity	of	 the	material;	 and	 (6)	 the	dynamics	of	 content	 changes.	By	
focusing	on	these	areas,	the	e-learning	platform	can	better	facilitate	the	delivery	of	content	(Tafqihan,	
2011).	

	
Figure	9.	Percentage	of	Ease	of	Learning	Indicators	from	Student	

	
Based	on	Figure	9,	the	highest	percentage	in	the	ease	of	learning	aspect	was	seen	in	the	indicator	

of	helping	users	remember	the	DARP	stages	in	the	e-learning,	with	75%	of	students	agreeing.	In	this	
area,	 users	 found	 it	 easy	 to	 navigate	 and	 operate	 the	menus	 on	 the	 e-learning	 platform.	 All	 menu	
functions	worked	as	intended,	supporting	the	purpose	of	the	prototype.	The	ease	and	usefulness	of	the	

71

69

73

67

73

72

69

67

67

71

71

62 64 66 68 70 72 74

Nextped	is	easy	to	use

Nextped	is	simple	to	use

Nextped	is	user	friendly

Nextped	requires	the	fewest	steps	possible	to	accomplish	what	I…

Nextped	is	flexible.

Using	Nextped	is	effortless.

	I	can	use	Nextped	without	written	instructions.

	I	don't	notice	any	inconsistencies	as	I	use	Nextped.

Both	occasional	and	regular	users	would	like	Nextped.

I	can	recover	from	mistakes	quickly	and	easily.

I	can	use	it	successfully	every	time.

73

75

72

71

I	learned	to	use	Nextped	quickly

I	easily	remember	how	to	use	Nextped

Nextped	is	easy	to	learn	to	use	it

I	quickly	became	skillful	with	Nextped

https://doi.org/10.21009/biosferjpb.49293
https://issn.brin.go.id/terbit/detail/1180433305


 

	

10.21009/biosferjpb.49293	 Malahayati	et	al	 E-ISSN:	2614-3984	 157	

e-learning	system	positively	impacted	the	users'	intention	to	use	it	effectively	and	consistently	(Moreno,	
2017).	

	
Figure	10.	Percentage	of	Usefulness	Indicators	from	Lecturers	
	

Based	on	Figure	10,	 the	result	 indicated	that	 the	highest	percentage	 in	the	usefulness	aspect	
came	from	the	indicator	of	helping	educators	become	more	productive,	effective,	and	facilitated,	while	
meeting	their	goals	of	teaching	21st-century	learning	models.	This	is	supported	by	an	80%	feasibility	
rating.	The	e-learning	prototype,	using	the	DRAP	approach,	is	considered	practical	for	students,	making	
it	easier	for	them	to	reflect	and	practice	effectively	through	the	platform.	(Almazroa	&	Alotaibi,	2023)	
also	highlight	that	teaching	and	training	in	21st-century	skills	are	more	effective	when	supported	by	
suitable	pedagogical	tools,	resources,	and	peer-based	learning.	

	
Figure	11.	Percentage	of	Ease	of	Use	Indicators	from	Lecturers	
	

As	 Figure	 11	 displays,	 the	 highest	 percentage	 is	 in	 the	 ease	 of	 use	 aspect,	 according	 to	 the	
lecturers,	is	that	the	developed	prototype	is	highly	user-friendly,	making	it	accessible	to	all	types	of	users	
with	ease.	This	is	reflected	by	a	percentage	of	90%,	indicating	that	the	prototype	is	highly	feasible	for	
further	development	without	the	need	for	major	improvements.	For	educators,	the	e-learning	platform	
is	easy	to	learn	and	use.	It	allows	them	to	share	materials,	facilitate	discussions,	and	conduct	evaluations	
within	a	single	platform.	This	aligns	with	the	findings	of	(Setiaji	&	Dinata,	2020),	who	stated	that	the	
effectiveness	 of	 e-learning	 depends	 on	 users'	 ability	 to	 adapt,	 adopt,	 and	 accept	 new	 knowledge.	
Therefore,	 the	 introduction	 of	 this	 new	 platform,	with	 its	 innovative	 features,	 represents	 a	 form	 of	
adaptation	by	educators	in	the	learning	process.	
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Figure	12.	Percentage	of	Ease	of	Learning	Indicators	from	Lecturers	
	

Figure	 12	 shows	 that	 the	 highest	 percentage	 in	 the	 ease	 of	 learning	 aspect	 among	 lecturer	
respondents	is	related	to	the	practicality	of	the	platform	in	the	learning	process,	particularly	in	terms	of	
ease	of	access,	remembering	menu	options,	and	getting	familiar	with	the	e-learning	interface.	A	90%	
rating	for	ease	of	use	indicates	that	the	platform	is	highly	suitable	for	further	development.	These	results	
suggest	 that	web-based	 or	 e-learning	 technology	 provides	 valuable	 experience	 and	 convenience	 for	
prospective	teachers,	especially	in	understanding	learning	models.	Previous	studies	have	also	shown	
that	well-designed	e-learning	platforms	are	very	effective,	with	89.2%	of	students	strongly	agreeing	
(Setiadi	&	Bramastia,	2021).	E-learning	media	is	very	valid,	practical,	and	effective	in	improving	student	
learning	outcomes	(Fransisca,	2017).	E-learning	platforms	offer	many	advantages,	including	easy	access	
to	up-to-date	 information,	 flexibility	 in	 learning	 time	and	 location,	and	opportunities	 for	students	 to	
engage	with	experts	in	their	fields	of	interest	(Islahulben	&	Widayati,	2021).	As	(Shadiev	&	Wang,	2022)	
noted,	 effective	 teacher	 education	 programs	 should	 emphasize	 skill	 development	 through	 tasks,	
training,	and	peer	learning.	

This	study	aims	to	develop	an	E-learning	prototype	that	integrates	21st-century	learning	models	
to	 support	 the	 learning	 process	 for	 prospective	 Biology	 teachers.	 This	 development	 focuses	 on	
improving	21st-century	skills,	namely	creativity,	collaboration,	communication,	and	problem-solving	
(4C),	which	are	facilitated	through	E-learning.	E-learning	is	a	web-based	learning	method	that	utilizes	
technology	that	can	be	accessed	remotely	so	that	learning	is	carried	out	not	only	in	the	classroom	and	
at	certain	hours	but	can	still	be	done	anywhere	and	anytime	(Nadhiroh,	2017).	The	results	of	the	study	
indicate	that	the	design	of	the	E-learning	prototype	has	been	to	the	needs	of	users,	namely	lecturers	and	
students	of	Biology	Education.	Based	on	 the	 initial	needs	analysis,	 students	need	an	 Interactive	and	
flexible	 learning	 platform	 access,	 facilitating	 online	 collaboration	 and	 discussion,	 integrating	
multimedia	 and	 simulations	 to	deepen	 their	 understanding	of	 the	material.	 The	 resulting	prototype	
meets	these	needs	by	providing	features	such	as	materials,	discussion	forums,	assignments,	 learning	
videos,	and	virtual	meetings.	This	platform	makes	it	easier	for	them	to	deliver	material	systematically	
and	supports	project-based	learning	and	group	discussions.	This	is	by	the	results	of	previous	studies	
that	there	is	a	significant	correlation	between	Usefulness	and	Ease	of	Use,	where	increasing	usefulness	
affects	the	Ease	of	Use	scale	and	vice	versa.	Meanwhile,	both	dimensions	affect	Satisfaction.	For	specific	
situations,	items	on	Ease	of	Use	can	be	separated	into	two	dimensions,	Ease	of	Use	and	Ease	of	Learning,	
where	both	are	highly	correlated		(Lund,	2001).	The	prototype	developed	has	important	implications	in	
supporting	the	readiness	of	prospective	Biology	teachers	to	adopt	technology	in	learning.	The	use	of	this	
prototype	not	only	helps	students	understand	the	material	better	but	also	trains	technological	skills	that	
will	be	useful	in	future	teaching	practices.	The	use	of	E-learning	properly	will	help	the	implementation	
of	learning	carried	out	in	real	learning	activities	and	accordance	with	students'	preferences	and	learning	
stylesn	(Hariyanto	et	al.,	2020).	
	
CONCLUSION	
	 The	e-learning	prototype	of	21st-century	learning	models	with	the	DARP	approach	is	deemed	
suitable	 for	 further	 development	 and	 implementation.	 The	 factors	 that	 contribute	 to	 its	 suitability	
include	usefulness,	ease	of	use,	and	ease	of	learning.	In	terms	of	usefulness,	the	e-learning	prototype	is	
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user-friendly	and	accessible	for	its	intended	users.	In	the	context	of	ease	of	use,	e-learning	facilitates	
easy	access	and	interaction	during	activities.	Furthermore,	dealing	with	ease	of	learning,	users	find	it	
simple	to	remember	and	learn	from	the	materials	presented	in	the	e-learning	platform.	Additionally,	
there	is	a	need	for	further	evaluation	to	enhance	the	quality	of	the	content	and	the	clarity	of	instructions	
for	each	stage	of	the	DARP	approach.	The	results	of	these	evaluations	will	inform	future	improvements	
to	the	e-learning	platform.	Overall,	this	study	provides	valuable	insights	for	decision-making	regarding	
the	integration	of	interactive	web-based	technology	in	education,	particularly	for	prospective	teachers.	
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