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	 This	 study	 aims	 to	 develop	 indigenous	 knowledge-based	 teaching	
materials	on	water	cycle	topics.	The	method	used	in	this	research	is	the	
type	 II	 developmental	 research	 consisting	 of	 the	 exploration	 and	
evaluation	stages.	The	developed	materials	are	intended	to	integrate	local	
cultural	 perspectives	 with	 scientific	 concepts	 to	 enhance	 student	
understanding	 and	 engagement.	 This	 research	 was	 conducted	 in	 two	
cycles	of	 evaluation.	The	analysis	 combined	quantitative	 validation	and	
readability	tests,	showing	the	instructional	materials	were	valid	and	easy	
to	 understand,	 with	 qualitative	 feedback	 from	 validators	 guiding	
improvements.	The	results	of	the	development	of	teaching	materials	were	
tested	 for	 validity	 by	 5	 validators,	 readability	 was	 tested	 to	 sixteen	
students	using	the	gap	test.	Based	on	the	research	results,	the	validation	
value	for	the	development	of	the	teaching	materials	was	4.36	which	falls	
into	the	very	valid	category.	The	readability	test	results	were	91.17%	and	
when	converted	using	Bormuth	criteria,	it	means	that	the	product	is	easy	
to	understand.	In	conclusion,	this	teaching	material	applies	to	junior	high	
school	students,	particularly	the	water	cycle	topic.	It	is	recommended	to	
implement	 the	 indigenous	 knowledge-based	 teaching	 materials	 on	 the	
water	 cycle	 in	 junior	high	 schools,	 as	 they	have	been	 validated	 as	 very	
effective	and	easy	to	understand.	
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INTRODUCTION	
Water	 is	 essential	 for	 living	 things	 on	 Earth	 since	 any	 of	 their	 activities	 depended	 on	 the	

availability	of	water	(UN,	2023;	Wang	et	al.,	2019).	The	availability	of	water	on	earth	is	around	1,386	
million	km	3,	97.5%	of	which	is	salt	and	only	0.8%	of	which	is	fresh	water	that	is	not	ice	in	the	poles	
(Kodoatie	 &	Widiarto,	 2016)	 .	 Fresh	water	 availability	 is	much	 lower	 compared	 to	 saltwater,	 even	
though	it	is	the	water	that	is	usable	for	everyday	life	(Mishra,	2023).	If	water	use	is	not	maximally	done,	
then	the	earth	will	experience	water	scarcity	(He	et.	al.,	2021;	Rahmasary	et	al.,	2021).	

Given	the	pressing	issue	of	scarce	access	to	clean	water	projected	for	future	Indonesians	(Nugroho	
et	al.,	2022;	Adhariani,	2021),	it	becomes	imperative	to	enhance	public	awareness	and	understanding	
of	 water	 conservation	 efforts	 (Mulyana	 &	 Prasojo,	 2020).	 Despite	 efforts	 to	 raise	 awareness,	 there	
remains	 a	 significant	 gap	 in	 understanding	 among	 the	 populace	 regarding	 the	 intricacies	 of	 Earth's	
water	 systems	 (Novic	 et	 al.,	 2022).	 Addressing	 this	 knowledge	 gap	 through	 effective	 educational	
interventions,	including	comprehensive	teaching	materials	on	the	water	cycle,	is	crucial	for	fostering	a	
culture	of	water	conservation	and	ensuring	the	sustainability	of	water	resources	for	future	generations	
(Santos	et	al.	2023).	

The	 community's	 understanding	 of	 the	 water	 cycle,	 shaped	 by	 their	 local	 experiences	 and	
knowledge,	 is	 linked	to	their	 limited	awareness	of	water	supply.	According	to	Meilinda	et	al.	(2023),	
misconceptions	about	the	water	cycle	are	common	despite	being	considered	a	straightforward	subject	
in	schools.	For	instance,	some	students	incorrectly	believe	that	water	is	always	abundant,	influenced	by	
Indonesia's	 tropical	climate,	which	brings	continuous	rain	and	 frequent	 flooding.	A	study	 found	that	
junior	 high	 school	 students	 often	 misunderstand	 key	 water	 cycle	 processes	 like	 evaporation,	
condensation,	and	dissolution	(Ben-zvi-Assarf	and	Orion,	2005;	Lee	et	al.,	2019;	Ursavas	&	Genç,	2021).	
Many	 students	 fail	 to	 see	 the	 connection	 between	 atmospheric	 and	 underground	 water	 cycles,	
mistakenly	view	underground	water	as	static,	and	do	not	link	ocean	size	to	regional	rainfall.	Further	
confirmed	that	misconceptions	about	the	water	cycle	(Suharto	et	al.,	2019)	

In	 other	words,	misunderstandings	 prevent	 students	 from	 successfully	 learning	 new	material	
(Irani	 et	 al.,	 2020).	 misunderstandings	 act	 as	 barriers	 to	 the	 acceptance	 and	 assimilation	 of	 newly	
learned	knowledge.	Misconceptions	 can	be	brought	on	by	some	 things,	 including	 the	education	 that	
students	receive	from	their	teachers,	the	knowledge	they	gain	from	books,	and	the	early	knowledge	that	
children	 acquire	 from	 their	 immediate	 surroundings	 (Ginting	 et	 al.,	 2022;	Nisa’	 et	 al.,	 2022;	 Yuliati,	
2017).	Indigenous	knowledge	refers	to	environmental	information	that	is	understood	and	passed	down	
from	generation	to	generation	in	traditional	societies.	Knowledge	can	contribute	to	misunderstandings	
in	addition	to	influencing	student	learning	outcomes	and	creativity	(Pamungkas	et	al.,	2017).	

A	study	 finds	 that	 there	 is	a	connection	between	pupils	 in	 junior	high	schools	and	 Indigenous	
knowledge;	 as	 a	 result,	 Indigenous	 knowledge	 cannot	 be	 disregarded	 (Meilinda	 et	 al.,	 2023).	 The	
creation	of	instructional	materials	is	one	technique	to	rectify	students'	misconceptions.	The	study	will	
examine	 the	 creation	 of	 instructional	materials	 based	 on	 indigenous	 knowledge	 using	 the	Model	 of	
Education	Reconstruction	(MER),	which	helps	students	understand	it	by	contrasting	it	with	knowledge	
gleaned	from	the	outside	world,	particularly	traditional	knowledge	(IK).	As	a	result,	 it	 is	essential	to	
create	educational	materials	on	the	water	cycle	to	broaden	and	increase	students'	knowledge.	The	study	
conducted	is	anticipated	to	be	beneficial	for	science	class	VII	in	KD	3.10.	describing	the	earth's	layers,	
volcanoes,	earthquakes,	and	risk-reduction	techniques	before,	during,	and	after	a	disaster	based	on	the	
local	 threat	 level.	 The	 study	 provides	 a	 valuable	 framework	 for	 developing	 culturally	 relevant	
curriculum	 materials.	 Other	 researchers	 can	 adapt	 this	 framework	 to	 incorporate	 indigenous	
knowledge	 into	 various	 scientific	 and	 non-scientific	 topics,	 promoting	 a	more	 inclusive	 and	 diverse	
educational	approach.	
	
METHODS	
Research	Design	

This	study	employed	the	Richey	&	Klein	(2005)	Type	II	of	development	research,	which	consists	
of	two	stages:	the	exploration	stage	and	the	trial	stage.	The	Model	of	Educational	Reconstruction	(MER)	
structure	developed	by	Duit	et	al.	(2012)	was	the	foundation	for	the	Seels	&	Richey	(1994)	framework	
used	in	this	study.	It	was	done	in	three	accredited	(types	A,	B,	and	C)	SMPs	(Junior	High	Schools).	The	
research	was	conducted	 from	October	2021	 to	February	2022.	The	 initial	data	collection	during	 the	
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exploratory	stage	was	completed	in	October	2021,	followed	by	readability	testing	and	validation	data	
collection	in	February	2022.	

	
Subject	

102	 students	 from	 3	 accredited	 A,	 B,	 and	 C	 schools	 served	 as	 the	 research	 subjects	 for	 the	
exploratory	part	of	the	misconceptions	test.	Due	to	data	collecting	taking	place	in	odd	semesters	at	this	
point,	 the	 research	 subjects	 were	 class	 VIII	 pupils.	 Additionally,	 16	 students,	 from	 an	 A-accredited	
school,	served	as	the	research	subjects	for	the	readability	test's	trial	phase.	
	
Instrument	

The	 research	 instruments	 used	 were	 validation	 sheets	 and	 gap	 test	 sheets.	 The	 validation	
instrument	consists	of	material,	presentation,	and	 language	aspects,	each	of	which	 is	assessed	using	
several	indicators	on	a	scale	of	1-5	in	Table	1.	Validation	sheets	were	given	to	5	validators	consisting	of	
3	lecturers	and	2	subject	teachers.		
	
Table	1	
Validation	instrument	for	assessing	water	cycle	teaching	materials	
No	 Aspect	 Indicator	
1	 Material	 In	accordance	with	applicable	KI	and	KD	
	 	 The	order	of	the	material	is	clear	
	 	 The	assignment	form/instructions	are	written	clearly	
	 	 Local	materials	support	the	water	cycle	topic	
	 	 According	to	students'	needs	
	 	 In	accordance	with	the	needs	of	teaching	materials	
	 	 Presentation	of	material	substance	is	correct	and	accurate	
	 	 Useful	in	increasing	insight	
2	 Presentation	 Goals	and	indicators	are	presented	clearly	
	 	 Providing	motivation	and	attraction	for	students	
	 	 Placement	of	titles	and	images	according	to	the	material	
	 	 Contains	complete	information	
	 	 There	are	practice	questions	according	to	misconceptions	
	 	 There	is	a	table	of	contents	
	 	 There	is	a	list	of	terms	
	 	 Include	sources	clearly	
3	 Language	 In	accordance	with	Indonesian	language	rules	(EYD)	
	 	 Use	effective	and	efficient	language	
	 	 Use	interactive	language	
	 	 Use	language	that	is	appropriate	to	the	development	of	students	
	 	 The	language	used	is	easy	to	understand	
	 	 Contains	clear	information	
	 	 Use	terms	according	to	the	concept	

	
The	validator	filled	out	the	validation	sheet	with	the	available	scale.	A	column	of	comments	and	

recommendations	for	improving	instructional	materials	was	located	after	the	validation	page.	Students	
then	completed	the	gap	test	sheet.	This	sheet	was	important	for	determining	whether	the	developed	
instructional	materials	were	straightforward	for	students	to	understand.	

	
Procedure	
Stage	1:	Exploration	

To	formulate	propositions,	an	examination	of	science	material	was	performed	in	the	exploration	
stage	 using	 textbooks	 based	 on	 the	 Core	 Competencies	 and	Basic	 Competencies	 that	 pertain	 to	 the	
updated	 2013	 curriculum	with	 the	 theme	 of	 the	water	 cycle.	 Furthermore,	 a	 study	 of	 the	 students'	
conceptions	was	performed	to	identify	the	misconceptions	that	arise,	so	that	they	might	subsequently	
provide	practical	concepts	in	the	construction	of	instructional	materials.	
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Stage	2:	Trial	
During	 the	 trial	 stage,	 the	 activities	 performed	 included	 examining	 the	 design	 and	 evaluating	 the	
learning	environment	by	designing	instructional	materials,	learning	activities,	and	their	sequence.	The	
data	collected	during	the	investigation	stage	is	utilized	to	create	training	materials	based	on	indigenous	
knowledge	(preliminary	construction).	The	validator	subsequently	validates	the	produced	instructional	
materials,	yielding	the	findings	of	the	validation	as	well	as	criticism	and	suggestions	(final	construction).	
Trials	were	carried	out	on	16	class	VII	students	after	the	teaching	materials	were	improved	based	on	
feedback	and	recommendations	from	the	validator,	giving	rise	to	the	term	"cycle	process,"	which	means	
the	accumulation	of	field	trials	on	a	small	number	of	students	(Akker	et	al.,	2006).	The	procedure	can	be	
seen	in	Figure	1.	

	

	
Figure	1.	Research	Procedure	
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Data	Analysis	Techniques	
1.	Quantitative	Data	

Quantitative	data	contains	validation	and	readability	test	results.	The	validation	sheet	contains	5	
assessment	categories.	The	validation	score	categories:	"Very	Good,"	"Good,"	"Fair,"	"Poor,"	and	"Very	
Poor."	Each	category	is	associated	with	specific	assessment	alternatives,	ranging	numerically	from	5	to	
1.	This	categorization	scheme	serves	as	a	standardized	framework	for	evaluating	the	quality	and	validity	
of	assessed	materials	or	processes,	providing	clarity	and	consistency	in	assessment	practices	(Sugiyono,	
2011).	Validation	sheets	were	distributed	 to	 five	validators,	which	 included	 three	 lecturers	and	 two	
teachers.	The	data	acquired	from	the	validation	findings	were	then	averaged	and	transformed	to	the	
format	shown	in	Table	2.	
	
Table	2	
Conversion	of	Validation	Score	

Achievement	level	 Percentage	 Quality	 Validation	Category	
4.1	–	5	 0	–	20	%	 Very	Good	 Strongly	valid	
3.1	–	4	 21	–	40	%	 Good	 Valid	
2.1	–	3	 41	–	60%	 Fair	 Fairly	valid	
1.1	–	2	 61	–	80%	 Poor	 poorly	valid	
0	–	1	 81	–	100%	 Very	Poor	 Very	poorly	valid	

Source:	Riduwan	(2005)	
	
Following	 the	 receipt	 of	 the	 validation	 findings,	 adjustments	 were	 made	 in	 response	 to	 the	

validator's	comments	and	suggestions.	The	results	of	the	correction	of	the	teaching	materials	were	then	
used	 to	 create	 a	 gap	 test	 to	 determine	 the	 percentage	 value	 of	 the	 readability	 test	 of	 the	 teaching	
materials.	The	gap	test	sheet	was	distributed	to	16	class	VII	students	to	determine	the	readability	of	the	
developed	instructional	materials.	The	average	percentage	value	of	the	readability	test	of	instructional	
materials	was	transformed	as	stated	in	Table	3	using	Bormuth's	criterion	(Widodo,	1995).	
	
Table	3	
Conversion	Readability	Test	Score	
Percentage	 Criteria	
<	37%	 Teaching	materials	are	difficult	to	understand	
37%	-	57%	 Teaching	materials	have	met	the	readability	requirements	
>57%	 Teaching	materials	are	easy	to	understand	

	
Validity	and	readability	tests	were	used	in	data	collection.	Data	analysis	procedures	included	the	

conversion	 of	 quantitative	 data	 in	 the	 form	 of	 validation	 and	 readability	 test	 results.	 In	 addition,	
qualitative	data	in	the	form	of	validator	comments	and	suggestions,	as	well	as	readability	test	results,	
were	descriptively	evaluated.	
	
	2.	Qualitative	Data	
Validator	comments	and	suggestions	on	teaching	material	validation	sheets	provided	the	qualitative	
data.	It	also	included	descriptive	analyses	of	the	outcomes	of	validity	and	readability	testing.	
	
RESULTS	AND	DISCUSSION	

Water	cycle	material	was	included	in	indigenous	knowledge-based	teaching	materials	based	on	
students'	misconceptions.	Valid	teaching	materials	were	developed	as	a	result	of	research	into	teaching	
materials	 development.	 This	 study	 was	 undertaken	 in	 two	 stages:	 exploration	 and	 trial.	 In	 the	
exploration	stage,	researchers	delved	into	the	cognitive	processes	underlying	students'	misconceptions,	
conducting	thorough	analyses	to	inform	targeted	interventions.	

The	exploration	stage	is	the	initial	stage	in	which	appropriate	KI	and	KD	were	selected	for	the	
water	cycle	material	during	the	exploration	stage,	specifically	KD	3.10	explaining	the	layers	of	the	earth,	
volcanoes,	earthquakes,	and	risk	mitigation	actions	before,	during,	and	after	a	disaster	based	on	the	
threat	of	disasters	 in	 the	area.	Apart	 from	 that,	propositions	were	developed	at	 this	point	based	on	
textbooks	that	became	the	research	reference,	particularly	general	biology	books	by	Neil	A.	Campbell	
and	Jane	B.	Reece	and	supported	by	the	book	Menjaga	Kedaulatan	Air	by	Robert	J.	Kodoatie	and	Widiarto	
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(2016).	The	results	of	the	students'	misperception	test	were	acquired	once	the	proposition	had	been	
prepared.	Figure	2	depicts	the	resulting	hypotheses	and	misconceptions.	

	

	
Figure	2.	Propositions	and	Misconceptions	Chart	
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materials,	 summaries,	 competency	 tests	 based	 on	 misconceptions,	 glossary	 of	 terms,	 bibliography,	
index,	 and	 author	 identity.	 According	 to	 the	 Ministry	 of	 National	 Education	 (2008),	 instructional	
materials	should	comprise	titles,	study	guides,	KD,	activities,	and	assessments.	At	this	point,	the	results	
of	 the	 validation	 of	 teaching	 materials	 were	 also	 acquired,	 indicating	 that	 the	 teaching	 materials	
generated	were	classified	as	very	valid.	
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Table	4	
Validator	Teaching	Materials	Validators	
No.	 Validator	 Achievement	 Category		
1	 Lecturer	I	 4,35	 Strongly	Valid	
2	 Lecturer	II	 4,57	 Strongly	Valid	
3	 Lecturer	III	 4,13	 Strongly	Valid	
4	 Teacher	I	 4,22	 Strongly	Valid	
5	 Teacher	II	 4,52	 Strongly	Valid	
	 Mean	 4,36	 Strongly	Valid	
	
The	validation	results	presented	 in	Table	4	which	were	carried	out	by	a	panel	 consisting	of	5	

experts	consisting	of	3	lecturers	and	2	teachers	produced	an	average	validation	score	of	4.36	with	the	
material	 category	 being	 "very	 valid".	 This	 shows	 that	 the	 teaching	 materials	 developed	 meet	 the	
language,	media	and	content	qualification	criteria.	A	high	validation	score	indicates	that	the	material	is	
suitable	and	effective	for	use	in	the	learning	process.	The	validation	process	involves	scrutiny	by	field	
experts	to	ensure	that	the	materials	align	with	educational	standards	and	pedagogical	principles.	With	
these	 validation	 achievements,	 it	 can	 be	 concluded	 that	 teaching	 materials	 are	 well-designed,	
comprehensive,	 and	 reliable	 resources	 to	 facilitate	 student	 learning.	They	 are	 ready	 to	 improve	 the	
quality	 of	 teaching	 and	 positively	 contribute	 to	 students'	 educational	 experience	 (Toy	 et	 al.,	 2018).	
Therefore,	educators	can	confidently	utilize	these	materials	in	their	teaching	practice,	knowing	that	they	
have	been	thoroughly	validated	and	deemed	suitable	 for	use	 in	educational	settings.	Achieving	valid	
validation	 is	 very	 important	because	 teaching	materials	will	 be	used	during	 the	 learning	process	 to	
achieve	learning	objectives	(Setianita	et	al.,	2023)	

	After	 obtaining	 the	 validation	 results	 of	 teaching	 materials,	 revisions	 were	 made	 based	 on	
comments	 and	 suggestions	 from	 the	 validator.	 Criticism	 and	 suggestions	 from	 the	 validator	 are	
contained	in	Table	5.		
	
Table	5	
Comments	and	Suggestions	from	Validators	
No.	 Validator	 Comments	and	Suggestions	
1	 Lecturer	I	 1. Errors	in	writing	letters	in	the	source	please	be	corrected		

2	 Lecturer	II	

1. The	 title	of	 the	proposition	should	be	changed	 to	 “Chart	of	Propositions	and	
Misconceptions”	

2. Please	correct	the	word	affix	
Pay	attention	to	spacing	and	paragraphs	

3. Adjust	the	proportions	of	the	image	
4. Avoid	libraries	from	blogs,	social	media	and	the	like	

	
5. Avoid	truncated	typing	
6. 	Improve	the	writing	of	the	bibliography	in	the	body	text	and	bibliography	
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No.	 Validator	 Comments	and	Suggestions	
7. It	 is	 better	 to	 include	 the	 supervisor's	 name	 as	 the	 next	 name	 if	 there	 is	

brainstorming	from	the	supervisor	
8. At	the	end	it	is	okay	to	add	the	author's	identity	

3	 Lecturer	III	
It	 is	 necessary	 to	 add	 material	 related	 to	 indigenous	 knowledge	 that	 is	 more	
detailed	 or	 provides	 an	 earlier	 explanation	 regarding	 indigenous	 knowledge,	
examples	of	its	application	in	people's	lives	and	how	it	is	sustainable	

4	 Teacher	I	 Add	basic	competence	4.10	and	learning	objectives	must	contain	A,	B,	C	and	D.	

5	 Teacher	II	 Teaching	materials	based	on	indigenous	knowledge	on	the	topic	of	the	water	cycle	
are	good	and	can	be	used	in	the	learning	process.	

	
Based	 on	 the	 feedback	 from	 validators,	 revisions	 were	 made	 to	 enhance	 the	 quality	 of	 the	

teaching	materials.	 Supervisor	 I	 pointed	 out	 errors	 in	 the	 citation	 format,	which	were	 corrected	 to	
ensure	accuracy	and	consistency.	Supervisor	 II	provided	several	suggestions,	 including	changing	the	
title	to	"Chart	of	Propositions	and	Misconceptions,"	correcting	affix	usage,	paying	attention	to	spacing	
and	 paragraphing,	 adjusting	 image	 proportions,	 avoiding	 sources	 from	 blogs	 and	 social	 media,	
improving	 bibliography	 formatting,	 and	 including	 the	 supervisor's	 name	 if	 their	 ideas	 were	
incorporated.	These	 suggestions	were	 implemented	 in	 the	 revisions,	 along	with	adding	 the	author's	
identity	at	 the	end	of	 the	document.	 Supervisor	 III	 recommended	adding	more	detailed	material	on	
Indigenous	knowledge	or	providing	an	earlier	explanation	of	it,	including	examples	of	its	application	in	
society	 and	 its	 sustainability.	 The	 revisions	 addressed	 this	 feedback	 by	 adding	 detailed	 content	 on	
Indigenous	knowledge,	including	explanations	and	practical	examples.		

Teacher	 I	 suggested	 adding	 basic	 competence	 4.10	 and	 ensuring	 learning	 objectives	 cover	
Audience,	Behavior,	 Condition,	 and	Degree.	Revisions	 incorporated	 these	 suggestions	 by	 adding	 the	
required	basic	competence	and	updating	learning	objectives	accordingly.	Teacher	II	stated	that	teaching	
materials	based	on	indigenous	knowledge	of	the	water	cycle	were	suitable	for	use	without	requiring	
specific	revisions	based	on	their	feedback.	Therefore,	the	revisions	aimed	to	improve	clarity,	accuracy,	
and	educational	value,	ensuring	the	teaching	materials	are	comprehensive	and	effective	for	the	learning	
process.		

After	 modification,	 the	 title	 of	 the	 proposition	 section	 is	 changed	 to	 "Proposition	 and	
Misconception	Chart"	because	the	chart	contains	both	propositions	and	misconceptions.	Then,	KD	4.10	
is	included	in	the	section	of	basic	competence	where	the	KD	incorporates	skill	components.	The	learning	
objectives	that	were	not	initially	in	compliance	with	the	learning	objectives	writing	rules,	which	require	
elements	A,	B,	C,	and	D,	are	changed	to	the	writing	rules,	allowing	the	learning	objectives	to	be	more	
structured	in	the	end.	Furthermore,	the	truncated	pages	in	the	table	are	updated	so	that	they	are	not	
truncated.	It	is	supplemented	in	the	indigenous	knowledge	portion	by	its	application	in	everyday	life,	
allowing	 students	 to	 gain	 a	more	 detailed	 understanding	 of	 the	 content	 (Nggia	 et	 al.,	 2023)	 .	 Other	
criticisms	and	recommendations	surround	the	inclusion	of	indexes	and	author	identities	in	educational	
materials.	The	teaching	materials	were	then	examined	utilizing	the	gap	test	on	16	class	VII	students.	
Table	6	shows	the	results	of	the	readability	test	using	the	gap	test.	
	
Table	6	
Teaching	Material	Readability	Test	Results	
No.	 Students	 Score	
1	 P1	 96.45%	
2	 P2	 97.16%	
3	 P3	 96.45%	
4	 P4	 96.45%	
5	 P5	 97.16%	
6	 P6	 96.45%	
7	 P7	 95.00%	
8	 P8	 97.87%	
9	 P9	 96.45%	
10	 P10	 92.19%	
11	 P11	 55,31%	
12	 P12	 95.74%	
13	 P13	 63.12%	

https://doi.org/10.21009/biosferjpb.37996
http://www.issn.lipi.go.id/issn.cgi?daftar&1513699811&2601&&


 

	

10.21009/biosferjpb.37996	 Salsabila	et	al	 E-ISSN:	2614-3984	 305	

No.	 Students	 Score	
14	 P14	 93.61%	
15	 P15	 96.45%	
16	 P16	 92.90%	
	 Mean	 91.17%	

According	to	table	7,	with	an	average	readability	test	of	91.17%	converted	based	on	Bormuth	
criteria,	 teaching	materials	 with	 a	 percentage	 value	 of	 >	 57%	 are	 classified	 as	 easy	 to	 understand	
(Widodo,	1995).	The	results	of	a	small	group	of	learners	showed	an	average	gain	of	91.17%.	This	means	
that	the	teaching	material	is	qualified,	so	that	it	can	be	used	according	to	the	required	revision.	

The	 importance	 of	 readability	 tests	 in	 the	 development	 of	 teaching	 materials	 cannot	 be	
overstated,	as	they	are	indicators	of	how	well	information	can	be	absorbed	by	learners	(Fajarianingtyas	
et	al.,	2019).	High	readability	ensures	that	the	material	taught	is	informative	and	easy	to	digest,	which	
is	crucial	for	successful	learning	outcomes	(Sarip	et	al.,	2022).	Furthermore,	the	results	from	a	small	
group	of	learners	showing	an	average	gain	of	91.17%	indicate	that	the	teaching	materials	are	not	only	
easy	to	understand	but	also	effective	in	enhancing	students'	comprehension	of	the	water	cycle.	This	high	
gain	signifies	a	significant	improvement	in	students'	understanding	after	using	the	developed	teaching	
materials.	It	demonstrates	that	these	materials	can	effectively	and	efficiently	convey	information.	In	the	
context	 of	 developing	 indigenous	 knowledge-based	 teaching	 materials,	 integrating	 local	 cultural	
perspectives	with	scientific	concepts	is	crucial	for	enhancing	student	engagement	and	understanding	
(Lestari	et	al.,	2019;	Pieter	et	al.,	2023).	Teaching	materials	that	are	easy	to	understand	and	effective	
will	support	this	goal	well,	ensuring	that	students	can	connect	new	knowledge	with	their	local	context,	
making	learning	more	relevant	and	meaningful.	

	
CONCLUSION	

Based	on	the	development	of	indigenous	knowledge-based	teaching	materials	on	the	water	cycle	
topic	in	junior	high	schools	using	the	developmental	research	method.	Type	II,	the	teaching	materials	
developed	are	valid	and	simple	to	understand.	The	materials,	validated	by	five	experts	and	tested	for	
readability	with	sixteen	students,	were	rated	as	very	valid	(4.36)	and	highly	comprehensible	(91.17%).	
Consequently,	these	materials	are	recommended	for	implementation	due	to	their	effectiveness	and	ease	
of	understanding.	As	a	result,	the	researcher	suggests	that	other	researchers	carry	out	similar	study	on	
different	themes.	
	
REFERENCES	
Adhariani,	 D.	 (2021).	 The	 shape	 of	 water:	 analysis	 of	 corporate	 water	 disclosure	 in	

Indonesia.	Australasian	 Accounting,	 Business	 and	 Finance	 Journal,	15(4),	 121-134.	
https://doi.org/10.14453/AABFJ.V15I4.7		

Akker,	 J.	 van	den,	Gravemeijer,	K.,	McKenney,	 S.,	&	Nieveen,	N.	 (2006).	Educational	design	 research.	
https://doi.org/10.1007/978-3-658-25233-5_3			

Ben-zvi-Assarf,	O.,	&	Orion,	N.	(2005).	A	study	of	junior	high	students’	perceptions	of	the	water	cycle.	
Journal	of	Geoscience	Education,	53(4),	366–373.	https://doi.org/10.5408/1089-9995-53.4.366	

Depdiknas.	 (2008).	 Teaching	 material	 development	 guide.	 Directorate	 General	 of	 Management	 of	
Primary	and	Secondary	Education.	

Duit,	R.,	Gropengießer,	H.,	Kattmann,	U.,	Komorek,	M.,	&	Parchmann,	I.	(2012).	The	model	of	educational	
reconstruction	 -	 a	 framework	 for	 improving	 teaching	 and	 learning	 science.	 Science	 Education	
Research	 and	 Practice	 in	 Europe:	 Retrospective	 and	 Prospective,	 13–37.	
https://doi.org/10.1007/978-94-6091-900-8.	

Fajarianingtyas,	 Dyah	 Ayu	&	 Akbar,	 Naufal	 &	 Herowati,	 H.	 (2019).	 Developing	 students'	 worksheet	
based	on	scientific	approach	in	cell	as	the	system	of	life.		Biosphere:	Journal	Of	Biology	Education	
12.	109-121.	https://doi.org/10.21009/biosferjpb.v12n1.109-121		

Ginting,	 N.F.,	 Prastowo,	 P.,	 &	 Yusuf,	 M.J.	 (2022).	 Identification	 of	 student	 misconceptions	 on	
environmental	 pollution	material	 in	 SMP	Negeri	 3	Binjai.	 Journal	 of	 Physics	 Education	 Literacy.	
https://doi.org/10.30872/jlpf.v3i2.1432		

He,	C.,	Liu,	Z.,	Wu,	J.,	Pan,	X.,	Fang,	Z.,	Li,	J.,	&	Bryan,	B.	A.	(2021).	Future	global	urban	water	scarcity	and	
potential	 solutions.	Nature	 Communications,	12(1),	 4667.	 https://doi.org/10.1038/s41467-021-
25026-3		

https://doi.org/10.21009/biosferjpb.37996
http://www.issn.lipi.go.id/issn.cgi?daftar&1513699811&2601&&
https://doi.org/10.14453/AABFJ.V15I4.7
https://doi.org/10.1007/978-3-658-25233-5_3
https://doi.org/10.5408/1089-9995-53.4.366
https://doi.org/10.1007/978-94-6091-900-8
https://doi.org/10.21009/biosferjpb.v12n1.109-121
https://doi.org/10.30872/jlpf.v3i2.1432
https://doi.org/10.1038/s41467-021-25026-3
https://doi.org/10.1038/s41467-021-25026-3


 

	

10.21009/biosferjpb.37996	 Salsabila	et	al	 E-ISSN:	2614-3984	 306	

Irani,	N.	V.,	Zulyusri,	Z.,	&	Darussyamsu,	R.	(2020).	Misconceptions	of	High	School	Biology	Materials	And	
Its	 Relation	 To	 Student	 Understanding.	 Journal	 of	 Biolocus,	 3(2),	 348.	
https://doi.org/10.30821/biolokus.v3i2.823		

Kodoatie,	R.	J.,	&	Widiarto.	(2016).	Keeping	Water	Sovereignty.	Penerbit	Andi.	
Lee,	T.D.,	Gail	Jones,	M.,	&	Chesnutt,	K.M.	(2019).	Teaching	Systems	Thinking	in	the	Context	of	the	Water	

Cycle.	Research	in	Science	Education,	49,	137-172.	https://doi.org/10.1007/S11165-017-9613-7		
Lestari,	Atsni	&	Lianah,	Lianah	&	Hidayat,	Saifullah.	(2019).	Development	of	Biology	Learning	Modules	

Based	on	Local	Wisdom	in	the	Kreo	Goa	Tourism	Area	on	Class	X	Ecosystem	Materials	SMA	Negeri	
16	 Semarang.	 Phenomenon:	 Journal	 of	 MIPA	 Education.	 9.	 1.	
https://doi.org/10.21580/PHEN.2019.9.1.3113.		

Meilinda,	M.,	Nazip,	K.,	Anggraini,	N.,	&	Riyanto,	R.	(2020).	The	Role	of	Indigenous	Knowledge	in	Water	
Literacy:	 A	 Case	 Study	 of	 Semende	 and	 Palembang	 Students.	 Preprints,	 1–15.	
https://doi.org/10.20944/preprints202010.0202.v1	

Mishra,	R.	K.	(2023).	Fresh	water	availability	and	its	global	challenge.	British	Journal	of	Multidisciplinary	
and	Advanced	Studies,	4(3),	1-78.	https://doi.org/10.58489/2836-5933%2F004		

Mulyana,	Wahyu	&	Prasojo,	Eko.	(2020).	Indonesia	Urban	Water	Governance:	The	Interaction	Between	
the	Policy	Domain	of	Urban	Water	Sector	and	Actors	Network.	International	Journal	of	Sustainable	
Development	and	Planning,	15.	211-218.	https://doi.org/10.18280/ijsdp.150211		

Muslich,	M.	(2010).	Text	Book	Writing:	Fundamentals	of	Textbook	Comprehension,	Writing	and	Usage.	
Yogyakarta:	Ar-Ruzz	Media.	

Nggia,	S.G.,	Kua,	M.Y.,	&	Laba	Laksana,	D.D.	(2023).	Development	Of	Science	Teaching	Materials	Based	
On	Contextual	Substance	Pressure	Material	And	Its	Application	In	Everyday	Life	For	Junior	High	
School	 Students	 Grade	 Viii.	 Journal	 Of	 Educational	 Imagery.	
https://doi.org/10.38048/jcp.v3i1.1104		

Niebert,	K.,	&	Gropengiesser,	H.	(2013).	The	Model	of	Educational	Reconstruction:	A	framework	for	the	
Design	of	Theory-based	Content	Specific	Interventions.	Research	Gate.	

Nisa	',	M.,	Munawaroh,	F.,	Yasir,	M.,	&	Wulandari,	A.Y.	(2022).	Analysis	of	student	misconceptions	on	the	
concept	of	 substance	pressure	 in	SMP	Negeri	2	Bangkalan.	Natural	Science	Education	Research.	
https://doi.org/10.21107/nser.v4i3.8365		

Novick,	K.	A.,	Ficklin,	D.	L.,	Baldocchi,	D.,	Davis,	K.	J.,	Ghezzehei,	T.	A.,	Konings,	A.	G.,	...	&	Wood,	J.	D.	(2022).	
Confronting	 the	 water	 potential	 information	 gap.	Nature	 Geoscience,	15(3),	 158-164.	
https://doi.org/10.1038/s41561-022-00909-2		

Nugroho,	H.	Y.	S.	H.,	Indrawati,	D.	R.,	Wahyuningrum,	N.,	Adi,	R.	N.,	Supangat,	A.	B.,	Indrajaya,	Y.,	...	&	Hani,	
A.	(2022).	Toward	water,	energy,	and	food	security	 in	rural	 Indonesia:	A	review.	Water,	14(10),	
1645.	https://doi.org/10.3390/w14101645	

Pamungkas,	A.,	Subali,	B.,	&	Linuwih,	S.	(2017).	Implementation	of	local	wisdom	based	science	learning	
model	 to	 improve	 students'	 creativity	 and	 learning	 outcomes.	 Journal	 of	 IPA	 Educational	
Innovation,	3(2),	118.	https://doi.org/10.21831/jipi.v3i2.14562	

Pieter,	 Jan	&	 Budiarti,	 Indah	&	 Robasu,	 Putu.	 (2023).	 Development	 of	 Teaching	Materials	 Based	 on	
Jayapura	Local	Wisdom	to	Improve	Science	Process	Skills	and	Concept	Mastery.	Journal	of	Physics	
Education,	12.	171-177.	https://doi.org/10.24114/JPF.V12I2.49444		

Rahmasary,	A.	N.,	Koop,	S.	H.,	&	van	Leeuwen,	C.	J.	(2021).	Assessing	Bandung's	governance	challenges	
of	 water,	 waste,	 and	 climate	 change:	 lessons	 from	 urban	 Indonesia.	Integrated	 Environmental	
Assessment	and	Management,	17(2),	434-444.	https://doi.org/10.1002/ieam.4334	

Richey,	 R.	 C.,	 &	 Klein,	 J.	 D.	 (2005).	 Developmental	 research	 methods:	 creating	 knowledge	 from	
instructional	design	and	development	practice.	Journal	of	Computing	in	Higher	Education,	16(2),	
23–38.	https://doi.org/10.1007/BF02961473		

Riduwan,	2005.	Skala	Pengukuran	Variabel-Variabel	Penelitian.	Bandung	:	Alfabeta.	
Santos,	 E.,	 Carvalho,	 M.,	 &	 Martins,	 S.	 (2023).	 Sustainable	 water	 management:	 Understanding	 the	

socioeconomic	 and	 cultural	 dimensions.	 Sustainability,	15(17),	 13074.	
https://doi.org/10.3390/su151713074	

Sarip,	 Muhammad	 &	 Amintarti,	 Sri	 &	 Utami,	 Nurul.	 (2022).	 Validity	 and	 readability	 of	 E-Booklet	
Teaching	 Media	 for	 High	 School/MA	 Students	 of	 Biodiversity	 Materials.	
https://doi.org/10.57218/jupeis.vol1.iss1.30		

Seels,	 B.	 B.,	 &	 Richey,	 R.	 C.	 (2020).	 Instructional	 Technology	 (pp.	 494–494).	

https://doi.org/10.21009/biosferjpb.37996
http://www.issn.lipi.go.id/issn.cgi?daftar&1513699811&2601&&
https://doi.org/10.30821/biolokus.v3i2.823
https://doi.org/10.1007/S11165-017-9613-7
https://doi.org/10.21580/PHEN.2019.9.1.3113
https://doi.org/10.20944/preprints202010.0202.v1
https://doi.org/10.58489/2836-5933%2F004
https://doi.org/10.18280/ijsdp.150211
https://doi.org/10.38048/jcp.v3i1.1104
https://doi.org/10.21107/nser.v4i3.8365
https://doi.org/10.1038/s41561-022-00909-2
https://doi.org/10.3390/w14101645
https://doi.org/10.21831/jipi.v3i2.14562
https://doi.org/10.24114/JPF.V12I2.49444
https://doi.org/10.1002/ieam.4334
https://doi.org/10.1007/BF02961473
https://doi.org/10.3390/su151713074
https://doi.org/10.57218/jupeis.vol1.iss1.30


 

	

10.21009/biosferjpb.37996	 Salsabila	et	al	 E-ISSN:	2614-3984	 307	

https://doi.org/10.1007/978-3-319-95870-5_300133		
Septianita,	R.,	Suharini,	E.,	Widiyatmoko,	A.,	Marwoto,	P.,	&	Mulyono,	S.	E.	(2023).	Interactive	modules	

containing	problem	based	learning	with	socioscientific	issues	on	the	water	cycle	material.	Jurnal	
Penelitian	Pendidikan	IPA,	9(5),	2462-2471.	https://doi.org/10.29303/jppipa.v9i5.2730		

Soeharto,	S.,	CsapÃ,	B.,	Sarimanah,	E.,	Dewi,	F.	I.,	&	Sabri,	T.	(2019).	A	review	of	studentsâ€™	common	
misconceptions	 in	 science	 and	 their	 diagnostic	 assessment	 tools.	Jurnal	 Pendidikan	 IPA	
Indonesia,	8(2),	247-266.	https://doi.org/10.15294/jpii.v8i2.18649	

Sugiyono.	(2011).	Quantitative,	qualitative,	and	R&amp;D	research	methods.	Alfabeta.	
Toy,	Binerd	&	Karwur,	Ferry	&	Da	Costa,	Junet	&	Langkun,	Jerry	&	Rondonuwu,	Ferdy.	(2018).	Design	

Of	Biology	Teaching	Materials	Based	On	Discovery	Learning	With	Scientific	Approach	For	Class	
10th	 In	 Senior	High	 School.	Biosphere:	 Journal	Of	 Biology	 Education.	 https://doi.org/11.	 68-77.	
10.21009/Biosferjpb.11-1.7.		

United	Nations	(2023).	The	United	Nations	World	Water	Development	Report	2023.	The	United	Nations	
World	Water	Development	Report.	https://doi.org/10.18356/9789210026208		

Ursavaş,	N.,	&	Genç,	O.	(2021).	Enhancing	Middle	School	Students’	Cognitive	Structure	of	Water	Cycle	
Through	the	Use	of	Water	Cycle	Educational	Game.	Kastamonu	Education	Journal,	29(1),	239-253.	
https://doi.org/10.24106/kefdergi.808605	

Wang,	H.,	Li,	X.,	Xiao,	J.,	Ma,	M.,	Tan,	J.,	Wang,	X.,	&	Geng,	L.	(2019).	Carbon	fluxes	across	alpine,	oasis,	and	
desert	ecosystems	in	northwestern	China:	The	importance	of	water	availability.	The	Science	of	the	
total	environment,	697,	133978	.	https://doi.org/10.1016/j.scitotenv.2019.133978		

Widodo,	A.	T.	(1995).	Modification	of	the	rhizome	test	for	the	mipa	textbook.	LEMLIT:	IKIP	Semarang.	
Yuliati,	Y.	(2017).	Student	misconceptions	of	science	learning	and	their	remediation.	Bio	Educatio,	2,	50–

58.	

https://doi.org/10.21009/biosferjpb.37996
http://www.issn.lipi.go.id/issn.cgi?daftar&1513699811&2601&&
https://doi.org/10.1007/978-3-319-95870-5_300133
https://doi.org/10.29303/jppipa.v9i5.2730
https://doi.org/10.15294/jpii.v8i2.18649
https://doi.org/10.18356/9789210026208
https://doi.org/10.24106/kefdergi.808605
https://doi.org/10.1016/j.scitotenv.2019.133978

