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	 Misconceptions	 are	 a	 condition	where	 students	have	a	mismatch	
between	 personal	 and	 scientific	 concepts	 that	 influence	 the	
learning	process.	Efforts	to	identify	misconceptions	using	the	Four-
Tier	Multiple	Choice	(4TMC)	Diagnostic	instrument.	The	aim	of	the	
research	was	to	develop	the	4TMC	diagnostic	instrument	to	identify	
misconceptions	and	types	of	misconceptions	of	Class	VII	students	
regarding	 the	 classification	 of	 living	 things.	 Type	 of	 research	
Research	 &	 Development.	 The	 research	was	 carried	 out	 October	
2021-March	2022	 at	 one	 of	 the	 State	Middle	 Schools	 in	Magetan	
Regency,	Indonesia.	Subject	4TMC	students	197	Class	VII	students.	
Data	 collection	 techniques	 using	 tests	 and	 non-tests.	 Non-test	
instruments	 in	 the	research	 include	teacher	 interview	sheets	and	
expert	validation	sheets.	Meanwhile,	 the	 test	 instruments	 include	
the	 two-tier	 open	 ended	 and	 4TMC	 tests.	 The	 research	 results	
showed	 that	 the	 assessment	 by	 experts	 and	 teachers	 obtained	 a	
feasible	 instrument.	 Testing	 the	 validity	 of	 the	 question	 items	
obtained	43	valid	questions	with	a	reliability	degree	of	0.848.	The	
questions	 consist	 of	 10	 difficult	 questions	 and	 33	 medium	
questions.	Furthermore,	6	different	power	questions	were	poor,	13	
different	power	questions	were	sufficient	and	24	different	power	
questions	 were	 very	 good.	 Apart	 from	 that,	 the	 results	 of	 the	
misconception	 test	 showed	 that	 47%	 of	 students	 had	 moderate	
misconceptions,	 28%	 understood	 the	 concept,	 17%	 did	 not	
understand	 the	 concept	 and	 7%	 made	 errors.	 The	 types	 of	
misconceptions	 that	 occur	 among	 students	 include	 three	 forms,	
namely	 classificational	 misconceptions	 44%,	 correlational	
misconceptions	 33%	 and	 theoretical	 misconceptions	 13%.	 The	
results	 of	 instrument	 development	 can	 be	 used	 again	 to	 identify	
misconceptions	and	types	by	teachers	or	future	researchers.	
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INTRODUCTION	
Science	 learning	 is	 learning	 that	 combines	 several	 concepts	 in	 one	 science	 study.	 The	 concepts	

incorporated	 in	 scientific	 learning	 are	mathematics,	 physics,	 and	 biology	 (Noerinda,	 2014).	 Science	
learning	often	causes	difficulties	for	students.	The	material	in	science	learning	generally	refers	to	facts,	
theories,	 concepts,	 and	 principles	 that	must	 be	 studied	 and	 taught	 in	 science	 learning.	 The	 science	
learning	 process	 requires	 a	 complex	 reasoning	 process	 because	 science	 involves	 complex	 and	
contextual	problems	(Sa’diyah,	2023;	Wulandari	et	al.,	2023).	If	the	learning	carried	out	cannot	provide	
visualization	or	a	real	picture	for	students,	this	provides	an	opportunity	for	misconceptions	to	occur.	
Kurtuluş	&	Tatar	(2021)	convey	that	science	learning	close	to	misconceptions	in	learning.	One	of	the	
fields	 of	 science	 studies	 that	 is	 often	 frequented	 by	 misconceptions	 is	 the	 field	 of	 biology.	
Misconceptions	often	occur	in	the	field	of	biology,	because	many	concepts	are	related	to	one	another	
(Andariana	et	al.,	2020).	Students	who	study	biology	material	tend	to	memorize	concepts	in	the	material	
rather	than	understand	the	existing	material.	If	the	concept	received	by	students	is	not	appropriate,	it	
is	difficult	to	improve	it	again		(Ramdani	et	al.,	2021).	This	is	what	causes	difficulties	for	students	and	
often	 interpret	 the	 concept	 itself	 which	 results	 in	 misconceptions	 	 (Suprapto,	 2020).	 If	 there	 is	 a	
misconception	about	one	concept	and	it	is	permanent,	it	will	affect	other	concepts.	This	can	be	a	barrier	
to	understanding	further	biological	material	(Madukubah	&	Taiyeb,	2018).	

Students	who	 experience	misconceptions	 have	 errors	 in	 understanding	material	 concepts,	 thus	
causing	incompatibility	between	personal	concepts	and	scientific	concepts	(Nurdiansyah	et	al.,	2022).	
In	learning	activities,	misconceptions	are	natural	things	in	the	process	of	forming	the	basis	of	knowledge		
(Suprapto,	2020).	However,	 this	cannot	be	allowed	 to	continue	because	student	misconceptions	can	
affect	 the	 teaching	 and	 learning	 process	 in	 the	 classroom.	 Student	 misconceptions	 can	 also	 cause	
students'	understanding	of	a	concept	to	be	inconsistent.	Misconceptions	that	occur	in	students	can	affect	
the	next	learning	process			(Putri	et	al.,	2022).			

Identification	of	misconceptions	is	one	of	the	first	important	steps	to	finding	out	the	extent	to	which	
students	understand	concepts	in	material	in	learning	activities		(Nurul	Humaidi	et	al.,	2023).	To	find	out	
students'	 misconceptions,	 a	 tool	 or	 instrument	 is	 needed	 that	 can	 be	 used	 to	 determine	 students'	
understanding	of	material	(Syaifuddin	et	al.,	2022).	The	instrument	in	question	is	using	the	Diagnostic	
Test	instrument.	One	form	of	the	diagnostic	test	is	the	Four-Tier	Multiple	Choice	(4TMC)	(Laliyo	et	al.,	
2021).	The	4TMC	diagnostic	instrument	is	an	advanced	instrument	or	development	of	the	Three-Tier	
Multiple	Choice	instrument	(Caleon	&	Subramaniam,	2010).	The	4TMC	instrument	is	claimed	to	be	the	
most	effective	 instrument	 for	solving	students'	misconceptions	(Laliyo	et	al.,	2021).	This	 instrument	
was	developed	and	designed	to	find	out	how	strong	students	are	in	understanding	the	concepts	they	
have	learned	through	the	level	of	student	confidence	in	answering	a	question	(Ramdani	et	al.,	2019).	
This	test	can	provide	a	more	specific	or	clearer	picture	in	grouping	the	level	of	students'	understanding	
of	 the	concept	(Muzakki	et	al.,	2023).	 In	addition	to	knowing	the	 level	of	students'	understanding	of	
concepts,	 this	 test	 can	 be	 used	 to	 determine	 the	 level	 of	 students'	 confidence	 in	 answer	 items	 and	
reasons	 (Caleon	 &	 Subramaniam,	 2010).	 Therefore,	 this	 instrument	 can	 be	 used	 to	 detect	
misconceptions	in	students.	The	use	of	this	instrument	can	assist	teachers	in	measuring	and	identifying	
misconceptions	in	students			(Sari	et	al.,	2023).	The	use	of	the	4TMC	diagnostic	test	can	show	the	level	
of	understanding	of	students	when	answering	these	questions	and	how	students	think	(Laliyo	et	al.,	
2021).	The	results	(Kaltakci-Gurel	et	al.,	2017)	showed	that	the	4TMC	diagnostic	test	can	be	used	to	
assess	conceptual	understanding	or	misunderstanding	of	certain	material	in	a	large	group.	

The	results	of	an	interview	with	the	Science	Teacher	at	Junior	High	School	1	Bendo	Magetan	show	
that	 the	 learning	method	 used	 by	 the	 teacher	 recently	 during	 the	 pandemic	was	 blended	 or	 offline	
online.	Offline	learning	activities	are	carried	out	with	limited	face-to-face	meetings	by	adjusting	the	rate	
of	increase	in	COVID-19	in	Magetan	Regency	and	continued	online	learning	via	WhatsApp	group.	Not	all	
students	can	study	independently	when	face-to-face	meetings	are	limited	so	that	they	learn	biological	
concepts	which	are	generally	very	complex.	This	difficulty	affects	students'	thinking	patterns,	namely,	
students	 tend	 to	 memorize	 the	 concepts	 they	 learn	 from	 books	 or	 material	 provided,	 rather	 than	
understanding	the	concept	of	classification	of	living	things.		

Evaluation	activities	carried	out	during	a	pandemic	could	not	run	optimally.	One	of	the	evaluation	
activities	carried	out	by	the	teacher	is	the	daily	repetition	activity	at	the	end	of	the	lesson.	Forms	of	daily	
test	questions	used	by	Class	VII	Teachers	of	Junior	High	School	1	Bendo,	Indonesia	on	basic	competency	
3.2	Classifying	living	things	based	on	the	observed	characteristics	of	living	things	in	the	form	of	multiple-
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choice	questions	totaling	ten	questions.	The	questions	used	do	not	cover	all	the	material	taught	in	Basic	
Competency	3.2.	Based	on	 this,	not	all	 the	material	 that	students	have	studied	 is	used	as	evaluation	
material.		

For	example,	questions	about	 the	characteristics	of	 living	 things	are	still	 limited	 to	examples	of	
living	 things	 without	 adding	 explanations	 regarding	 their	 characteristics.	 The	 limitations	 of	 these	
evaluation	questions	cause	students	to	be	limited	in	studying	the	classification	of	living	things,	grouping	
living	 things	 from	 general	 characteristics	 to	 special	 characteristics	 based	 on	 each	 living	 creature's	
special	similarities	and	differences.	It’s	followed	by	Elvianti’s	(2020)	research,	that	many	students	still	
lack	an	understanding	of	the	special	characteristics	of	living	things.	

Facts	in	the	field	are	also	supported	by	research	results	by	Mariyadi	&	WA	(2023)	that	students	still	
experience	 misconceptions	 in	 science	 learning	 amounting	 to	 66.7%	 in	 physics	 material.	 Hasanti	 &	
Zulyusri	(2021)	revealed	that	among	junior	high	school	students,	the	highest	misconceptions	were	also	
found	in	biology	material.	Findings	by	Andriani	et	al.	(2021)	the	percentage	of	students'	understanding	
of	the	concept	of	the	misconception	category	regarding	the	concept	of	substance	pressure	was	43.125%.	
Meanwhile,	it	is	also	known	that	the	percentage	of	students'	misconceptions	in	the	high	category	is	25%,	
the	medium	category	is	62.5%,	and	the	low	category	is	12.5%.	Finally,	the	research	results	Syarif	et	al.	
(2023)	that	high	school	students	also	had	33.1%	misconceptions	about	cell	material.	Some	of	the	results	
of	this	research	indicate	that	misconceptions	in	science	subjects	need	to	be	considered	and	followed	up.	

The	use	of	diagnostic	 tests	 to	 identify	misconceptions	has	been	carried	out	by	several	previous	
studies.	Research	conducted	by	Pakpahan	et	al.	(2020)	regarding	the	analysis	of	misconceptions	on	the	
nervous	system	material	using	the	4TMC	instrument.	Another	research	was	conducted	by	Widiastutik	
&	Isnawati	(2021)	regarding	the	profile	of	misconceptions	about	protein	synthesis	materials	using	the	
4TMC	instrument.	Research	conducted	by	(S.	Wulandari	et	al.,	2021)	on	the	profile	of	misconceptions	of	
genetic	material	using	the	4TMC	instrument.	Meanwhile,	research	was	conducted	by	Agustina	&	Indana	
(2022)	 regarding	 misconceptions	 about	 protist	 material	 using	 the	 4TMC	 instrument.	 Research	
conducted	by	Afifah	&	Asri	 (2020)	profiles	misconceptions	about	 the	structure	and	 function	of	 cells	
using	the	4TMC	instrument.	The	last	research	on	the	development	of	the	4TMC	instrument	(Firdaus	&	
Rahayu,	2020)	identified	misconceptions	about	carbohydrate	catabolism.	

There	is	research	on	the	development	of	the	4TMC	instrument	to	identify	misconceptions	about	
biological	material,	but	the	material	for	classifying	living	things	for	the	development	of	the	instrument	
is	still	in	the	form	of	a	two-level	diagnostic	test.	In	addition,	the	development	of	the	4TMC	instrument	is	
still	not	equipped	with	a	mapping	of	the	types	of	misconceptions	experienced	by	students.	One	of	the	
studies	 that	 have	mapped	 the	 types	 of	 misconceptions	 using	 the	 4TMC	 instrument	 on	 high	 school	
student	ecosystem	material	(Nurhidayah	et	al.,	2020).		

Based	 on	 the	 description	 that	 has	 been	 presented,	 the	 misconception	 is	 a	 serious	 problem	 in	
learning	activities	and	requires	handling	as	soon	as	possible.	One	of	the	efforts	to	handle	misconceptions	
in	students	is	to	identify	misconceptions.	The	most	effective	effort	to	identify	misconceptions	is	to	use	
diagnostic	 test	 instruments.	 The	 4TMC	 instrument	 is	 a	 diagnostic	 instrument	 that	 has	 several	
advantages	 compared	 to	 previous	 instruments.	 Based	 on	 the	 description	 above,	 it	 is	 necessary	 to	
conduct	research,	namely	the	development	of	a	4TMC	diagnostic	instrument	to	identify	misconceptions	
along	with	mapping	the	types	of	misconceptions	in	the	classification	of	living	things	for	Class	VII	Junior	
High	School	students.	

	
METHODS	
Research	Design	

Research	 on	 the	 development	 of	 a	 4TMC	 diagnostic	 instrument	 was	 carried	 out	 using	 a	
development	model	(Caleon	&	Subramaniam,	2010)	modified	from	Treagust	(1988).	The	procedures	for	
developing	this	instrument	include	(1)	Defining	the	Content	Boundaries	of	the	Study,	(2)	Exploratory	
Phase,	(3)	Content	Validation	and	Piloting,	and	(4)	Construction,	Validation,	and	Administration.	
	
Population	and	Samples	

The	research	was	conducted	up	to	the	validation	and	trial	stages.	Research	and	development	will	
be	carried	out	from	October	2021	to	March	2022	at	Junior	High	School	1	Bendo	Magetan.	The	research	
subject	involved	two	groups	of	students.	9	Class	VIII	students	have	taken	material	on	the	classification	
of	 living	 things	 as	 test	 subjects	 for	 the	 two-tier	 open-ended	 instrument	 to	 obtain	 alternative	
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misconceptions	as	material	for	the	preparation	of	the	third	tier	on	4TMC	questions.	Class	VII	students	
totaled	 197	 students	 who	 had	 taken	 material	 on	 the	 classification	 of	 living	 things	 for	 the	 4TMC	
instrument	trial.	
	
Instrument	

Collecting	test	data	using	the	two-tier	open-ended	test	and	the	4TMC	diagnostic	test	which	totals	
45	questions.	A	 two-tier	open-ended	 test	was	used	 to	 identify	alternative	misconceptions	about	 the	
classification	of	living	things.	The	4TMC	diagnostic	test	is	used	to	find	out	how	many	misconceptions	
students	have	which	will	later	be	interpreted	according	to	(Caleon	&	Subramaniam,	2010)	provisions	
and	 types	 of	misconceptions.	Non-test	 data	 collection	 is	 in	 the	 form	of	 teacher	 interview	 sheets	 for	
problem	identification,	material	validation,	assessment	validation,	and	science	teacher	validation.	
	
Procedures	
1. Defining	the	Content	Boundaries	of	the	Study		
	 This	 stage	 is	 the	 stage	 of	 compiling	 propositional	 questions	 and	 concept	maps	 on	 living	 things	
classification	 material	 using	 living	 things	 classification	 textbooks	 and	 living	 things	 classification	
syllabus.	 The	 formulation	 of	 these	 questions	 will	 later	 be	 examined	 by	 a	 biology	 lecturer	 who	
concentrates	on	the	classification	of	living	things	and	one	science	teacher.	The	focus	of	the	questions	
includes	material	on	the	classification	of	living	things	and	the	classification	of	animals	and	plants.	The	
results	at	this	stage	are	expressed	as	the	product	I	(Caleon	&	Subramaniam,	2010).	
2. Exploratory	Phase	
	 This	stage	is	intended	to	obtain	information	about	misconceptions	in	students.	Proposal	questions	
that	have	been	prepared	are	made	into	instruments	in	the	form	of	a	two-tier	open-ended.	The	purpose	
of	this	stage	is	to	obtain	alternative	answers	regarding	the	concept	of	the	classification	of	living	things.	
Students'	answers	on	the	two-tier	open-ended	test	will	be	tabulated	and	analyzed	which	reasons	are	
identified	as	misconceptions.	Answers	that	identified	misconceptions	will	be	included	in	the	reasons	for	
the	question	of	the	third	level	of	the	4TMC	instrument.	The	results	at	this	stage	are	expressed	as	product	
II	(Caleon	&	Subramaniam,	2010).	
3. Four-Tier	Multiple	Choice	Test	Design	
	 The	results	of	collecting	alternative	information	on	students'	misconceptions	using	a	two-tier	open-
ended	instrument	were	developed	into	a	4TMC	question	which	was	placed	at	the	third	level	of	questions	
(reasons)	with	correct	concept	patterns	and	concepts	with	misconceptions.	4TMC	questions	consist	of	
four	multiple-choice	questions	 in	one	number.	The	results	at	 this	stage	are	expressed	as	product	 III	
(Caleon	&	Subramaniam,	2010).	
4. Content	Validation	and	Piloting	

The	two-tier	open-ended	instrument	that	has	been	transformed	into	a	4TMC	instrument	will	be	
validated	 by	 the	 assessment	 expert,	 material	 expert,	 and	 the	 science	 teacher	 concerned	 using	 the	
validation	sheet	provided.	After	the	4TMC	instrument	has	been	validated	by	experts	and	is	feasible	to	
be	tested,	the	instrument	will	enter	product	trials.	The	product	trial	involved	approximately	8	Classes	
of	Class	VII	students	of	Junior	High	School	1	Bendo	(Caleon	&	Subramaniam,	2010).		
	
Data	Analysis	Techniques	

The	 developed	 4TMC	 diagnostic	 instrument	was	 analyzed	 for	 validity.	 The	 validity	 data	 of	 the	
instrument	was	obtained	from	the	validation	of	3	validators,	namely	1	science	teacher	at	Junior	High	
School	1	Bendo	Magetan	and	2	expert	lecturers,	namely	experts	on	living	things	classification	materials	
and	experts	on	the	assessment	of	biology	education	study	programs	at	the	University	of	Muhammadiyah	
Malang.	The	results	of	expert	validation	will	be	analyzed	quantitatively	using	a	Likert	scale	to	determine	
the	feasibility	of	the	4TMC	instrument.	The	scale	used	in	the	assessment	is	the	Likert	scale	(1)	very	poor,	
(2)	not	good,	(3)	good	enough,	(4)	good,	and	(5)	very	good.	The	results	obtained	will	be	interpreted	
according	 to	 the	 percentage	 of	 instrument	 eligibility.	 Furthermore,	 to	 test	 the	 validity	 of	 the	 items	
carried	out	with	product-moment	correlation.	A	reliability	 test	was	performed	with	alpha	Cronbach.	
Different	power	tests	with	the	help	of	Microsoft	Excel	while	the	level	of	difficulty	with	SPSS	software.	
The	results	of	each	test	will	be	interpreted	to	determine	the	criteria	and	categories	of	the	developed	
instrument	(Table	1).	
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Table	1	
Interpretation	of	4TMC	Instrument	Test	Results	

Aspect	 Criteria	 Category	
Instrument	eligibility.	
	

0-25	%	 Not	feasible	
>25-50%	 Not	worth	it	
>50-75%	 Worthy	
>75-100%	 Very	worth	it	

The	validity	of	the	items	
	

r-count	>	r-table	 Valid	
r-count	<	r-table	 Invalid	

Question	reliability	
	

0.00	–	0.19	 The	degree	of	reliability	is	very	low	
0.20	–	0.39	 Low	degree	of	reliability	
0.40	–	0.59	 Moderate	degree	of	reliability	
0.60	–	0.79	 High	degree	of	reliability	
0.80	–	1.00	 The	degree	of	reliability	is	very	high	

Different	 power	 criteria	
questions	
	

≥	0,40		 Discriminatory	power	is	very	good	
0.30	-0.39	 Good	discrimination	
0.20	–	0.29	 Discriminatory	power	is	sufficient	
≤	0,19	 Distinguishing	power	is	not	good	

Difficulty	level	of	questions	 TK	<	0.3	 Hard	
0.3	≤	TK	≤	0.7	 Currently	
TK	>	0.7	 Easy	

The	misconception	test	of	the	4TMC	test	results	was	carried	out	after	the	instrument	could	be	
tested	on	a	 large	group	and	 interpreted	based	on	 the	 test	 results	on	answers,	 level	of	 confidence	 in	
answers,	reasons,	and	level	of	confidence	in	reasons	(Table	2).	The	level	of	confidence	uses	a	6	Likert	
scale,	namely	(1)	just	guessing,	(2)	very	unsure,	(3)	not	sure,	(4)	sure,	(5)	very	confident,	and	(6)	very	
sure.	The	results	of	the	interpretation	of	the	4TMC	instrument	will	be	continued	to	find	the	magnitude	
of	misconceptions	 in	 students.	 The	 percentage	 of	misconceptions	will	 be	 categorized	 based	 on	 the	
results	of	the	percentage	of	misconceptions,	namely	0%-30%	including	low	misconceptions,	31%-60%	
including	moderate	misconceptions,	and	61%-100%	including	high	misconceptions.	Finally,	the	types	
of	misconceptions	will	be	interpreted	with	the	types	of	misconceptions	that	are	already	available	in	the	
4TMC	question	grid.	
	
Table	2	
Interpretation	of	4TMC	Test	Results	

Category	 Answer	 Level	of	Confidence	in	
Answers	 Reason	 Level	of	Confidence	in	

Reason	
Misconceptions	 Correct	 <3	 Incorrect	 ≥	4	

Incorrect	 Incorrect	
Correct	 ≥	4	 Incorrect	
Incorrect	 Incorrect	

Lack	of	
understanding	
concept	

Correct	 ≤	3	 Correct	 ≤	3	
Correct	 Incorrect	
Correct	 ≤	3	 Correct	 ≥	4	
Correct	 ≥	4	 Correct	 ≤	3	
Correct	 Incorrect	
Incorrect	 ≤	3	 Correct	 ≤	3	
Incorrect	 Incorrect	
Incorrect	 ≥	4	 Correct	
Incorrect	 Incorrect	

Error	 Incorrect	 ≤	3	 Correct	 ≥	4	
Incorrect	 ≥	4	 Correct	

Understand	concept	 Correct	 ≥	4	 Correct	 ≥	4	
	
RESULTS	AND	DISCUSSION	
Defining	the	Content	Boundaries	of	the	Study	

The	content	definition	stage	is	used	to	determine	material	indicators	that	will	be	used	as	material	
for	 instrument	 development.	 This	 stage	 begins	 with	 determining	 basic	 competence	 based	 on	
Permendikbud	Number	37	of	2018.	The	basic	competence	used	in	the	development	of	cognitive	basic	
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competence	 instruments	 is	 "3.2	 Classifying	 living	 things	 based	 on	 observed	 characteristics".	 basic	
competence	classification	of	living	things	requires	students	to	be	able	to	classify	living	things	based	on	
the	characteristics	observed.	This	is	the	opinion	Gultom	(2019)	in	studying	the	classification	of	living	
things	students	must	be	able	 to	classify	 living	 things	based	on	their	characteristics	and	describe	 the	
characteristics	of	living	things	while	at	the	same	time	distinguishing	living	things	from	one	another.	

The	question	indicators	that	have	been	developed	will	be	implemented	in	the	form	of	proportional	
questions.	In	preparing	the	proportional	questions,	he	was	assisted	by	experts	on	the	material	and	the	
Middle	School	Science	Teacher.	Material	experts	at	 the	mentoring	stage	are	carried	out	by	a	Biology	
Education	lecturer	at	the	University	of	Muhammadiyah	Malang	with	an	area	of	expertise	in	living	things	
classification	 material.	 Assistance	 by	 material	 lecturers	 aims	 to	 make	 the	 questions	 arranged	 by	
scientific	theory	and	avoid	misunderstandings	in	questions	(Caleon	&	Subramaniam,	2010).		

The	mentoring	stage	for	the	Science	Teacher	was	carried	out	by	a	Science	Teacher	at	Junior	High	
School	1	Bendo	Magetan	who	concentrated	on	biology.	This	assistance	is	intended	so	that	the	material	
prepared	in	the	questions	is	by	the	material	in	the	realm	of	the	intended	educational	level	(Caleon	&	
Subramaniam,	 2010).	 Of	 the	 69	 questions	 compiled,	 24	 questions	 were	 not	 by	 the	 material	 for	
classifying	living	things	for	junior	high	school	students.	So	at	this	stage	of	the	69	questions	compiled,	45	
questions	were	following	the	material	for	Grade	VII	Junior	High	School	students.	
	
Exploratory	Phase	

Proposal	questions	that	have	gone	through	the	mentoring	stage	have	been	implemented	in	the	form	
of	two-tier	open-ended	or	two-tier	open	questions.	The	purpose	of	the	two-tier	open-ended	test	is	to	
obtain	information	related	to	students'	errors	in	the	classification	of	living	things	(Lestari	&	Susantini,	
2020).	Error	information	was	obtained	from	student	reasons	written	by	students	at	the	second	level	of	
questions.	The	characteristics	of	the	students'	reasons	will	be	taken	into	consideration	in	compiling	the	
third	tier	for	4TMC	questions.	This	was	done	with	the	hope	that	the	developed	4TMC	instrument	would	
be	able	to	properly	reduce	misconceptions	(Caleon	&	Subramaniam,	2010).		The	two-tier	open-ended	
test	on	the	classification	of	living	things	consisted	of	45	questions.	The	open	two-tier	trial	phase	was	
carried	out	by	9	class	VIII	students	who	had	already	taken	the	classification	of	living	things	with	the	
criteria	of	 three	students	 in	 the	 low,	medium,	and	high	groups.	The	selection	of	students	 in	 the	 low,	
medium,	and	high	groups	is	based	on	the	teacher's	recommendations.	The	trial	was	carried	out	for	2	
days,	namely	Friday	4-5	February	2022	offline	at	the	Science	Laboratory	of	SMPN		1	Bendo	Magetan.	
	
Four-Tier	Multiple	Choice	Diagnostic	Test	Design	

The	4TMC	instrument	for	the	classification	of	living	things	in	this	study	is	divided	into	5	major	
materials,	namely	characteristics	of	objects	 in	the	surrounding	environment,	characteristics	of	 living	
creatures,	 classification	 of	 living	 things,	 animal	 classification,	 and	plant	 classification	 (Table	 3).	 The	
design	of	the	4TMC	instrument	for	material	classification	of	living	things	consists	of	four-level	multiple-
choice	in	one	number	of	questions	(Figure	1).	The	first	level	questions	are	coded	as	question	A.	The	first-
level	 questions	 are	 the	 usual	multiple-choice	 tests	 for	 answers.	 Question	 A	 consists	 of	 3	 distractor	
answers	and	1	correct	answer.	The	second	level	test	is	in	the	form	of	confidence	in	answers	at	the	first	
level	with	a	scale	of	1-6	which	 is	coded	question	B.	The	third	 level	 test	 is	 in	the	 form	of	reasons	 for	
answers	at	the	first	level	which	are	coded	question	C	or	reasoning	questions.	The	fourth	level	test	is	in	
the	 form	of	 confidence	 in	 answers	 at	 the	 third	 level	 (reasoning)	with	 a	 scale	 of	 1-6	which	 is	 coded	
question	D.	Patterns	of	answers	and	student	choices	in	one	number	will	be	interpreted	to	determine	
student	understanding	(Table	2)	
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Table	3	
Student	Concept	Understanding	Profile	with	the	4TMC	Instrument	
No	 Material	 Indicators	for	Classification	of	Living	

Creatures	
Question	
Number	

1.	 Characteristics	 of	 objects	 in	 the	
surrounding	environment	

Group	objects	in	the	surrounding	environment	 1	&	2	

2.	 Characteristics	of	Living	Creatures	 Determine	the	characteristics	of	living	things	 3	&	4	
3.	 Classification	of	living	things	 Classify	 living	things	based	on	the	division	of	 five	

kingdoms	
5-9	

4.	 Animal	classification	
	

Grouping	vertebrate	animal	classes	based	on	their	
characteristics	

10-18	

Grouping	 vertebrate	 animals	 based	 on	 body	
temperature	

16-17	

Grouping	classes	of	invertebrate	animals	based	on	
their	characteristics	

19-35	

5.	 Plant	classification	 Group	plants	based	on	their	characteristics	 36-45	
	
	
	
	
	
	
	

	
	

	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	1.	4TMC	Diagnostic	Test	Design	
	
Content	Validation	and	Piloting	Phase	

The	instrument	assessment	stage	in	this	research	involved	experts	and	practitioners.	The	experts	
involved	 in	 this	 research	were	 two	 lecturers	 from	Biology	Education,	University	 of	Muhammadiyah	
Malang	as	well	as	practitioners	from	junior	high	school	science	teachers.	The	material	expert	lecturer	in	
this	research	is	a	lecturer	who	teaches	material	on	the	classification	of	living	things.	The	results	of	the	
material	expert	assessment	showed	a	result	of	98%	and	the	4TMC	instrument	developed	received	the	
"Very	 Feasible"	 criteria	 to	 be	 continued	 at	 the	 next	 development	 stage.	 Meanwhile,	 validation	 by	
assessment	 experts	 is	 carried	 out	 by	 one	 Learning	 Evaluation	 lecturer.	 Based	 on	 the	 results	 of	 the	
assessment	carried	out	by	the	assessment	expert,	they	received	a	total	score	of	65	out	of	a	total	score	of	
85.	 The	 results	 of	 the	 assessment	 by	 the	 assessment	 expert	 showed	 a	 result	 of	 76%	and	 the	4TMC	
instrument	developed	received	the	"Very	Feasible"	criteria	 to	be	continued	at	 the	next	development	
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stage.	
Next	 is	 the	 instrument	 assessment	 stage	 by	 practitioners.	 The	 practitioners	 involved	 in	 this	

research	were	science	teachers	from	SMPN	1	Bendo,	Indonesia.	The	science	teacher	assessment	was	
carried	out	to	find	out	whether	the	question	indicators	and	questions	developed	in	this	research	were	
appropriate	for	the	junior	high	school	level.	Based	on	the	results	of	the	assessment	carried	out	by	the	
Science	Teacher,	they	received	a	total	score	of	39	out	of	a	total	score	of	40.	The	results	of	the	Science	
Teacher	assessment	showed	a	result	of	98%	and	the	4TMC	instrument	developed	received	the	"Very	
Feasible"	criteria	to	be	continued	at	the	next	development	stage.	
	
Table	4	
Results	of	Expert	and	Practitioner	Assessment	of	the	4TMC	Instrument	
No	 Expert	and	Practitioner	 Percentage	
1.	 Expert	on	the	classification	of	living	things	 98%	
2.	 Assessment	or	evaluation	expert	 76%	
3.	 Science	teacher	 98%	

∑%	 91%	
	
Four-Tier	Multiple	Choice	Trial	Phase	

Testing	the	validity	of	the	question	items	is	carried	out	by	correlating	the	score	of	each	question	
item	with	the	score	of	all	the	questions	(Sumardi,	2020).	In	this	study,	researchers	used	the	product	
moment	correlation	formula	to	determine	the	validity	of	the	4TMC	question	items.	Of	the	45	questions	
tested,	there	were	43	valid	and	2	invalid	questions,	namely	numbers	1	and	38	(Table	5).	The	basis	for	
decision-making	in	the	validity	test	is	seen	from	the	calculated	r	value	with	the	r	table	value.	If	the	r-
count	value	is	smaller	than	r-table	then	the	question	item	is	invalid	(Faradillah	et	al.,	2020).	The	r-table	
value	in	developing	this	instrument	is	0.139	with	a	significance	value	of	0.05	or	5%.	This	can	be	obtained	
from	the	formula	df=N-2.	The	N	value	comes	from	the	number	of	respondents	involved	in	this	research,	
namely	197	students.	So	according	to	the	df	formula,	the	df	in	r-table	is	195.		
	
Table	5	
4TMC	Question	Item	Validity	Test	Results	

Question	Number	 R	table	 R	caunt	 Interpretation	

Question	1	 0.139	 -0.374*	 Invalid	
Question	2	 0.139	 0.289*	 Valid	
Question	3	 0.139	 0.316*	 Valid	
Question	4	 0.139	 0.270*	 Valid	
Question	5	 0.139	 0.159*	 Valid	
Question	6	 0.139	 0.405*	 Valid	
Question	7	 0.139	 0.371*	 Valid	
Question	8	 0.139	 0.243*	 Valid	
Question	9	 0.139	 0.254*	 Valid	
Question	10	 0.139	 0.263*	 Valid	
Question	11	 0.139	 0.279*	 Valid	
Question	12	 0.139	 0.436*	 Valid	
Question	13	 0.139	 0.427*	 Valid	
Question	14	 0.139	 0.417*	 Valid	
Question	15	 0.139	 0.476*	 Valid	
Question	16	 0.139	 0.512*	 Valid	
Question	17	 0.139	 0.152*	 Valid	
Question	18	 0.139	 0.205*	 Valid	
Question	19	 0.139	 0.546*	 Valid	
Question	20	 0.139	 0.175*	 Valid	
Question	21	 0.139	 0.174*	 Valid	
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Question	Number	 R	table	 R	caunt	 Interpretation	
Question	22	 0.139	 0.293*	 Valid	
Question	23	 0.139	 0.459*	 Valid	
Question	24	 0.139	 0.392*	 Valid	
Question	25	 0.139	 0.349*	 Valid	
Question	26	 0.139	 0.454*	 Valid	
Question	27	 0.139	 0.509*	 Valid	
Question	28	 0.139	 0.353*	 Valid	
Question	29	 0.139	 0.332*	 Valid	
Question	30	 0.139	 0.404*	 Valid	
Question	31	 0.139	 0.524*	 Valid	
Question	32	 0.139	 0.156*	 Valid	
Question	33	 0.139	 0.515*	 Valid	
Question	34	 0.139	 0.427*	 Valid	
Question	35	 0.139	 0.476*	 Valid	
Question	36	 0.139	 0.360*	 Valid	
Question	37	 0.139	 0.385*	 Valid	
Question	38	 0.139	 0.063*	 Invalid	
Question	39	 0.139	 0.368*	 Valid	
Question	40	 0.139	 0.451*	 Valid	
Question	41	 0.139	 0.412*	 Valid	
Question	42	 0.139	 0.528*	 Valid	
Question	43	 0.139	 0.315*	 Valid	
Question	44	 0.139	 0.504*	 Valid	
Question	45	 0.139	 0.289*	 Valid	

	
Question	items	that	are	valid	in	the	validity	test	will	then	enter	the	question	reliability	test	stage.	

Data	from	the	reliability	test	of	the	4TMC	instrument	shows	that	Cronbach's	alpha	value	is	0.848	(Table	
6).	The	Cronbach's	alpha	value	of	0.848	indicates	that	the	degree	of	reliability	is	very	high.	
	
Table	6	
4TMC	Question	Item	Reliability	Results	

Cronbach's	Alpha	 Cronbach's	Alpha	Based	on	Standardized	Items	 N	of	Items	
0.84	 0.84	 43.00	

	
The	next	analysis	of	the	questions	is	the	different	power	of	the	4TMC	questions.	The	results	of	the	

test	for	differentiating	power	of	questions	show	that	of	the	43	questions	analyzed	there	are	6	questions	
with	poor	differentiating	power,	13	questions	with	sufficient	differentiating	power,	and	24	questions	
with	very	good	differentiating	power	(Table	7).	
	
Table	7	
4TMC	Problem	Different	Power	Test	Results	

Score	intervals	 Category	 Question	number	 Number	of	
questions	 Percentage	

≥0.40	 Very	good	 7,12,13,14,15,16,	
19,23,24,26,27,29,30,31,33,35
,36,37,39,40,41,43,43,	and	44	

24	 56%	

0.30-0.39	 Good	 -	 -	 -	
0.20	 Enough	 2,3,4,6,8,10,11,18,21,22,25,28	

and	34	
13	 30%	

≤0.19	 Not	good	 5,9,17,20,32		and		45	 6	 14%	
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The	difficulty	level	of	the	question	is	the	student's	opportunity	to	answer	the	correct	question.	The	
results	of	the	4TMC	difficulty	level	test	showed	that	there	were	10	questions	in	the	difficult	category	
and	33	questions	in	the	medium	category.	Most	of	the	diagnostic	tests	developed	have	a	moderate	level	
of	difficulty,	namely	77%,	and	difficulty	with	a	percentage	of	23%.	A	good	diagnostic	test	is	a	diagnostic	
test	that	has	a	moderate	level	of	difficulty.		

	
Table	8	
4TMC	Difficulty	Level	Test	Results	
Difficulty	level	criteria	 Category	 Question	number	 Number	of	

questions	 Percentage	

Difficulty	level	<	0,3	 Hard	 5,6,8,9,17,20,22,25,44	and	45	 10	 23%	
0,3	≤	difficulty	level	≤	0,7	 Currently	 2,3,4,7,19,11,12,13,14,15,16,18,19,

21,23,24,16,27,28,29,30,31,32,33,3
4,35,36,37,39,40,41,42,43,	

33	 77%	

Difficulty	level	>	0,7	 Easy	 -	 -	 -	
	
Misconception	Test	

The	results	of	the	4TMC	test	for	the	classification	of	living	things	used	in	the	study	amounted	to	43	
questions	which	were	declared	valid	and	reliable.	The	test	was	attended	by	197	Class	VII	junior	high	
school	students.	The	results	of	the	4TMC	test	carried	out	by	students	will	be	analyzed	and	interpreted	
to	find	out	students'	misconceptions.	The	results	of	the	students'	4TMC	answers	will	be	categorized	into	
understanding	concepts,	lack	of	understanding	of	concepts,	misconceptions,	and	errors	(Table	2).	The	
results	 of	 the	 analysis	 of	 students'	 understanding	 of	 concepts	 show	 that	 47%	 of	 students	 have	
misconceptions,	28%	of	students	understand	concepts,	17%	of	students	do	not	understand	concepts,	
and	7%	of	students	experience	errors	(Figure	2).		

	
Figure	2.	Student	Concept	Understanding	Profile	with	the	4TMC	Instrument	

 
Table	 9	 shows	 the	 results	 of	 the	 percentage	 of	 misconceptions	 in	 each	 living	 creature	

classification	material.	 Of	 the	 5	materials	 presented,	 the	 animal	 classification	material	 obtained	 the	
highest	misconception	value,	namely	49%.	Apart	from	the	classification	of	animals,	the	material	with	
the	highest	percentage	of	misconceptions	is	the	classification	of	plants	at	48%	and	the	classification	of	
living	 things	 in	 general,	 namely	 48%.	 Finally,	 the	material	 that	 obtained	 the	 smallest	 percentage	 of	
misconceptions	was	the	characteristics	of	living	things.	
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Table	9	
Percentage	of	Misconceptions	in	the	Material	

No	 Material	 Question	Number	 Error	
Lack	of	

understanding	
concept	

Miconception	 Understand	
the	concept	

1.	 Characteristics	
of	living	things	

2,3,4	 6%	 10%	 29%	 55%	

2.	 Classification	
of	living	things	

5,6,7,8,9	 12%	 22	 48%	 18%	

3.	 Animal	
classification	

10,11,12,13,14,15,
16,17,18,19,20,21,
22,23,24,25,26,27,
28,29,30,31,32,33,
34,35	

7%	 17	 49%	 27%	

4.	 Plant	
classification	

36,37,39,40,41,42,
43,44,45	

5%	 17	 48%	 29%	

	
The	 results	 of	 the	 analysis	 regarding	 the	 types	 of	 misconceptions	 were	 carried	 out	 by	

interpreting	the	number	of	questions	that	had	misconceptions	with	the	types	of	misconceptions	in	the	
grid	table.	The	results	show	that	the	misconceptions	that	occur	among	students	cover	three	forms.	The	
misconceptions	that	most	often	arise	in	this	research	are	classificational	misconceptions,	correlational	
misconceptions,	and	theoretical	misconceptions.	The	percentage	of	classificational	misconceptions	was	
44%,	correlational	misconceptions	33%,	and	theoretical	misconceptions	13%	(Table	10).	
	
Table	10	
Misconception	Type	Test	Results	

Kind	of	misconception	 Question	number	
Number	

of	
questions	

Percentage	of	
misconceptions	

Theoretical	Misconceptions	 4,27,28,29,30,31,36,37,41,42	 10	 23%	
The	correlational	misconception	 6,7,8,9,22,23,24,26,32,33,34,35,39,40	 14	 33%	
Classificational	misconceptions	 2,3,5,10,11,12,13,14,15,16,17,18,19,20

,21,25,43,33,45	
19	 44%	

	
A	diagnostic	test	is	a	test	that	teachers	can	use	to	diagnose	student	misconceptions	(R.	E.	Putri	&	

Subekti,	2021).	A	good	diagnostic	test	is	a	test	that	can	provide	an	accurate	picture	of	the	misconceptions	
experienced	by	students	(Fariyani	et	al.,	2015).	The	4TMC	diagnostic	test	is	a	complementary	test	to	the	
previous	diagnostic	test,	because	this	test	can	convert	confidence	ratings	at	the	first	and	third	levels	
(Soeharto	et	al.,	2019).	The	level	of	confidence	in	the	4TMC	test	can	be	used	to	differentiate	the	level	of	
confidence	 in	answers	and	the	 level	of	confidence	 in	 the	reasons	chosen	by	students	can	be	used	to	
identify	the	strength	of	students'	understanding	of	concepts	further.	Apart	from	that,	this	test	can	be	
used	to	find	out	which	material	has	more	understanding	and	teachers	can	plan	better	learning	to	help	
reduce	student	misconceptions	(Fariyani	et	al.,	2015).	Using	tiers	of	reasons	and	level	of	confidence	in	
the	instrument	can	minimize	students'	guessing	answers	(Aprilanti	et	al.,	2016).	
	
Analysis	of	the	Quality	of	4TMC	Instrument	Items	

The	validation	stage	is	carried	out	to	determine	the	quality	of	the	questions	that	have	been	created	
(Yasthophi	&	Ritongga,	 2019).	Validation	 is	 carried	out	 to	determine	whether	 the	 instrument	being	
developed	 is	 appropriate	 and	 can	measure	what	 is	 to	 be	measured,	 in	 this	 development	 there	 are	
misconceptions	among	students	(Mubarak	et	al.,	2016).	Instrument	validation	must	be	carried	out	by	
people	who	are	experts	in	their	field	(Fariyani	et	al.,	2015).	The	validation	process	in	the	development	
of	the	4TMC	instrument	was	carried	out	by	assessment	experts,	material	experts	on	the	classification	of	
living	things,	and	junior	high	school	science	teachers	(Caleon	&	Subramaniam,	2010).		Material	expert	
validation	aims	to	ensure	the	validity	of	the	content	of	the	development	evaluation	instrument	(Nofiana	
et	 al.,	 2014).	 This	 stage	 also	 aims	 to	 evaluate	 the	 evaluation	 product	 in	 terms	 of	 material	 for	 the	
classification	of	living	things,	including	completeness	of	the	material,	suitability	of	the	material	to	the	
level	 of	 education,	 and	 systematics	 of	 the	 material	 in	 the	 question	 instrument	 (Fahrurrozi	 &	 Laili	
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Rahmawati,	2021).		
An	instrument	is	said	to	be	good	as	a	measuring	tool	if	it	meets	the	test	instrument	requirements.	

These	 requirements	 include	 validity,	 reliability,	 distinguishability,	 and	 level	 of	 difficulty.	 One	 of	 the	
requirements	for	a	good	instrument	is	that	it	must	be	valid	(Magdalena	et	al.,	2021).	The	results	of	the	
validity	test	of	the	questions	showed	that	there	were	43	valid	questions	and	2	invalid	questions,	namely	
number	1	regarding	the	characteristics	of	living	objects	in	the	surrounding	environment	and	number	
38	 regarding	 the	 characteristics	 of	 liverworts.	 Invalid	 questions	 cannot	 be	 included	 in	 further	
development	of	the	4TMC	instrument.	Even	though	there	are	invalid	questions,	there	are	representative	
indicators	in	the	instrument	developed.	

The	validity	of	the	test	items	shows	that	the	43	test	items	developed	can	carry	out	the	measurement	
function	well.	Apart	from	validity,	good	questions	are	supported	by	reliability.	The	reliability	results	of	
the	4TMC	 instrument	only	provide	one	value	 for	all	 instruments.	The	 instrument	 reliability	value	 is	
0.848.	Question	reliability	testing	is	carried	out	on	question	items	that	have	valid	criteria.	This	shows	
that	 the	 validity	 of	 the	 test	 items	 is	 related	 to	 reliability.	 The	more	 valid	 questions,	 the	 greater	 the	
reliability	value	of	an	instrument	(Nurhalimah	et	al.,	2022).			

The	 results	 of	 the	 differential	 power	 test	 on	 the	 4TMC	 instrument	 showed	 that	 there	 were	 6	
questions	 with	 poor	 differential	 power,	 13	 questions	 with	 fairly	 good	 differential	 power	 and	 24	
questions	 with	 very	 good	 differential	 power	 (Table	 7).	 Questions	 with	 poor	 differentiation	 include	
examples	and	characteristics	of	animal-like	protists,	characteristics	of	fungi,	groups	of	poikilothermic	
animals,	characteristics	of	animals	in	the	phylum	Porifera,	characteristics	of	animals	in	the	Crustaceae	
class,	and	division	of	plants	based	on	structure	and	morphology.	Differential	power	is	greatly	influenced	
by	the	abilities	of	the	group	of	students	taking	the	test.	If	groups	of	students	have	different	abilities,	they	
can	show	a	good	differentiation	index.	So	test	group	A	and	test	group	B	will	produce	different	power	
indices	(Muluki	&	Bundu,	2020).	

The	 4TMC	 instrument's	 difficulty	 level	 test	 contained	 33	 questions	 with	 a	 moderate	 level	 of	
difficulty	 and	 10	 questions	 with	 a	 difficult	 level	 of	 difficulty	 (Table	 8).	 Difficult	 questions	 include	
examples	 of	 indicators	 and	 characteristics	 of	 animal-like	 protists,	 plant-like	 protists,	monera,	 fungi,	
poikilothermic	animals,	phylum	porifera,	phylum	crinoidea,	phylum	coelentarata,	monocotyledonous	
plants	 and	 the	 division	 of	 plants	 based	 on	 structure	 and	 morphology.	 Few	 students	 answered	 the	
questions	 correctly	 so	 the	difficulty	 level	 index	was	 low	and	 the	questions	were	difficult.	While	 the	
questions	 are	 easy,	many	 students	 answer	 the	 questions	 correctly,	 so	 the	 difficulty	 level	 index	 gets	
bigger	and	the	questions	get	easier	(Magdalena	et	al.,	2021).		

The	level	of	difficulty	and	distinguishing	power	of	questions	is	greatly	influenced	by	the	abilities	of	
the	group	of	students	taking	the	test.	But	there	is	no	relationship	between	the	level	of	difficulty	and	the	
power	of	the	different	questions.	Based	on	the	analysis	results	in	Table	7	and	Table	8,	questions	in	the	
difficult	category	may	have	poor	or	very	good	differentiating	power.	Items	in	the	medium	category	can	
have	poor,	quite	good	or	very	good	differentiating	power	(Muluki	&	Bundu,	2020).	

The	results	of	the	level	of	difficulty	and	differentiation	are	influenced	by	the	student's	condition,	so	
item	validity	and	reliability	are	not	influenced	by	the	student's	condition.	The	validity	of	a	question	item	
does	not	depend	on	the	number	of	students	who	answer	correctly.	This	is	because	questions	that	are	
answered	correctly	or	incorrectly	do	not	necessarily	produce	a	high	validity	value.	On	the	other	hand,	
at	the	level	of	difficulty	of	the	question,	the	greater	the	number	of	correct	answers,	the	more	the	question	
item	is	classified	as	easy	(Nurhalimah	et	al.,	2022).		
	
Misconceptions	and	Types	of	Misconceptions	of	Middle	School	Students	

The	research	results	showed	that	out	of	197	students,	47%	of	students	experienced	misconceptions	
regarding	the	material	on	the	classification	of	living	things.	This	percentage	is	the	highest	percentage	
compared	 to	other	 concept	understanding	profiles	 (Figure	2).	This	 is	 in	 line	with	 research	 (Gultom,	
2019)	Misconceptions	in	the	material	 for	classifying	living	things	using	a	two-dimensional	test	show	
that	students	still	experience	misconceptions	in	classifying	living	things	based	on	their	characteristics.	
Results	of	misconception	analysis	by	Fitri	et	al.	(2018)	using	open	multiple	choice	shows	that	Class	VII	
students	still	experience	misconceptions	about	the	characteristics	of	living	things.	

In	 general,	 misconceptions	 in	 the	 field	 of	 biology	 are	 caused	 by	 several	 factors.	 In	 the	 field	 of	
biology,	there	are	many	interrelated	concepts	that	students	must	master	and	the	use	of	foreign	terms	in	
biology	can	affect	students'	understanding	(R.	Agustina	et	al.,	2016;	Puspitasari	et	al.,	2019).	The	field	of	
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biology	is	known	as	a	field	that	has	a	lot	of	memorization,	is	complex	and	the	process	cannot	be	seen	
directly	 and	 has	 many	 theories	 (Aprilanti	 et	 al.,	 2016).	 When	 studying	 biology,	 students	 tend	 to	
memorize	concepts	rather	than	understand	the	concepts.	This	tendency	causes	different	interpretations	
in	students'	understanding	when	it	is	lacking.	

The	material	 for	 classifying	 living	 things	 is	 quite	 complicated	 and	 complex	 (Kameswari,	 2022).	
Students	are	required	to	be	able	to	group	living	things	based	on	their	characteristics	(Prihatiningsih	et	
al.,	 2016).	Apart	 from	grouping	 students,	 they	are	also	 required	 to	be	able	 to	describe	 the	different	
characteristics	of	living	objects,	non-living	objects,	and	groups	of	living	things	on	Earth	based	on	general	
to	 specific	 characteristics	 according	 to	 classification	 principles	 (Nurfajrianti,	 2021).	Material	 on	 the	
classification	 of	 living	 things	 uses	 a	 lot	 of	 Latin	 and	 foreign	 terms	 that	 are	 difficult	 for	 students	 to	
understand	(Amalia,	2021).		The	use	of	quite	a	lot	of	foreign	and	Latin	terms	is	one	of	the	causes	of	the	
increasingly	complicated	classification	of	living	things	(Kameswari,	2022).	The	use	of	foreign	terms	is	
found	in	grouping	living	things	based	on	class,	phylum,	and	species.	Apart	from	being	complicated,	the	
use	of	 foreign	 terms	which	are	quite	 complex	can	open	up	opportunities	 for	misconceptions	among	
students	(Puspitasari	et	al.,	2019).	Misconceptions	occur	when	students'	understanding	does	not	match	
scientific	concepts	(Amalia,	2021).		

There	are	four	materials	developed	in	making	indicators	regarding	the	classification	of	living	things,	
namely	the	characteristics	of	living	things,	the	classification	of	living	things,	the	classification	of	animals,	
and	the	classification	of	plants.	Of	the	four	materials	developed,	the	animal	classification	material	had	
the	largest	percentage	of	myconception,	namely	49%	(Table	9).	Animal	classification	material	requires	
students	to	be	able	to	analyze	the	species	of	each	animal.	This	aims	to	enable	students	to	classify	animals	
based	 on	phylum	or	 class	 characteristics.	 Animal	 classification	material	 has	 complex	 characteristics	
from	 each	 phylum	 and	 class	 as	 well	 as	 many	 scientific	 names,	 making	 it	 difficult	 for	 students	 to	
understand	the	material	(Yusriya	et	al.,	2014).	This	difficulty	will	create	students'	understanding	and	
create	gaps	for	students	to	have	misconceptions	(Prianidya	et	al.,	2015).	

During	 the	 COVID-19	 pandemic,	 learning	 activities	 at	 SMPN	 1	 Bendo	Magetan,	 Indonesia	were	
carried	 out	 online	 and	 blended.	 Online	 learning	 is	 carried	 out	 via	 the	Whatsapp	 group	 by	 making	
attendance	and	sending	material	files.	Online	learning	allows	students	to	experience	misunderstanding	
of	the	material	presented	by	the	teacher.	So	this	causes	misconceptions	about	the	material	presented	
(Noor,	2021).	The	results	of	research	conducted	by	Ekawisudawati	et	al.	 (2021)	The	online	 learning	
methods	 used	 by	 teachers	 are	 not	 well	 understood	 by	 students.	 Learning	 methods	 like	 this	 make	
students	 less	active	 in	the	 learning	process.	Every	student	has	different	cognitive	abilities.	So	not	all	
students	 are	 compatible	 with	 the	 learning	 model	 used	 by	 the	 teacher	 and	 this	 is	 what	 influences	
students'	understanding	of	concepts.	

Apart	from	being	used	to	identify	misconceptions	in	students,	the	instrument	can	be	used	as	a	tool	
to	determine	the	types	of	misconceptions.	In	general,	the	types	of	misconceptions	are	divided	into	three,	
namely	correlational,	 classificational	and	 theoretical	misconceptions	(Table	10).	The	 type	of	student	
misconception	can	be	identified	by	interpreting	the	question	grid	of	the	diagnostic	 instrument	being	
developed.	Each	4TMC	question	indicator	has	been	mapped	according	to	the	type	of	misconception.	The	
basis	for	this	mapping	is	carried	out	by	looking	at	the	characteristics	of	the	questions	being	developed	
along	with	the	characteristics	of	the	types	of	misconceptions.	Apart	from	that,	the	development	of	the	
4TMC	 diagnostic	 instrument	 which	 is	 equipped	 with	 mapping	 the	 types	 of	 misconceptions	 among	
students	is	still	minimal,	especially	in	the	field	of	biology.	

The	results	of	the	research	show	that	the	biggest	type	of	student	misconception	in	the	material	on	
the	 classification	 of	 living	 things	 is	 a	 classificational	 misconception	 (Table	 10).	 Classification	
misconceptions	are	students'	mistakes	in	classifying	and	grouping	facts	in	an	organized	system	(Fitriani	
&	Rohaeti,	2020;	Intan	&	Masriyah,	2020;	Nurhidayah	et	al.,	2020).	In	the	material	on	the	classification	
of	 living	 things,	 classification	 misconceptions	 relate	 to	 the	 grouping	 of	 living	 things	 based	 on	 the	
characteristics	or	characteristics	of	a	group	of	living	things.	These	results	are	following	interviews	with	
science	teachers	who	stated	that	Class	VII	students	were	still	lacking	in	grouping	living	things	based	on	
their	 characteristics.	 Research	 conducted	 by	 Gultom	 (2019)	 and	 Samiha	 et	 al.	 (2017)	 Regarding	
misconceptions	in	the	material	on	the	classification	of	living	things,	shows	that	students	still	experience	
misconceptions	in	grouping	living	things	based	on	the	characteristics	or	attributes	of	each	group.	
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CONCLUSION	
The	4TMC	diagnostic	test	developed	in	this	study	produces	a	diagnostic	instrument	that	is	used	

to	identify	misconceptions	and	types	of	misconceptions	of	Class	VII	Junior	High	School	students	on	the	
classification	of	living	things.	Good	test	questions	are	valid	and	reliable.	In	addition,	the	questions	must	
also	have	different	power	and	the	appropriate	level	of	difficulty.	The	results	of	the	development	in	this	
study	obtained	the	results	of	the	questions	and	types	of	misconceptions,	4TMC	questions,	introduction	
to	misconceptions	along	with	4TMC	and	school	guidelines.	There	are	43	valid	questions	from	the	45	
questions	developed.	43	valid	questions	have	very	high	reliability,	namely	0.848.	There	are	10	questions	
in	the	difficult	category	and	33	questions	in	the	moderate	category.	Finally,	the	difference	power	test	
showed	that	there	were	6	questions	with	poor	different	power,	13	questions	with	sufficient	different	
power,	and	24	questions	with	very	good	different	power.	The	results	of	the	misconception	test	showed	
that	 47%	 of	 students	 experienced	 misconceptions	 in	 the	 moderate	 category,	 28%	 of	 students	
understood	 the	 concept,	 17%	 of	 students	 did	 not	 understand	 the	 concept	 and	 7%	 of	 students	
experienced	errors.	Misconceptions	that	occur	in	students	include	three	forms,	namely	classificational	
misconceptions	of	44%,	correlational	misconceptions	of	33%,	and	theoretical	misconceptions	of	13%.	

The	4TMC	diagnostic	instrument	on	living	things	classification	material	can	be	used	by	teachers	
to	identify	misconceptions	and	types	of	misconceptions	of	Class	VII	students.	In	addition	to	the	teacher,	
the	instrument	can	be	used	by	future	researchers	who	take	topics	regarding	misconceptions	and	types	
of	misconceptions	about	the	classification	of	living	things	and	can	be	used	in	more	than	one	school.	The	
last	 research	 conducted	 has	 not	 gone	 further	 into	 the	 causes	 of	 misconceptions	 and	 types	 of	
misconceptions	 in	 students.	 So	 that	 in	 future	 research,	 you	 can	 add	 interview	 instrument	 sheets	 to	
students	to	reach	the	causes	of	misconceptions	in	students.	So	that	further	research	can	identify	the	
misconceptions	and	types	of	student	misconceptions	in	each	item.	
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