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Abstract	

Mathematical	litreracy	is	defined	as	individual	capacity	to	reason	mathematically,	to	formulate,	to	
employ,	and	to	interpret	mathematics,	and	to	solve	problems	in	the	various	real-life	contexts.	These	
skills	are	important	for	students	but	PISA	–	an	OECD	program	to	assess	these	skills	–	reported	that	
the	Indonesian	students’	performance	in	mathematical	literacy	remains	low	for	decades	mostly	due	
to	instructional	factor.	It	also	happened	in	SMP	N	2	Cimerak	–	a	junior	high	school	in	Pangandaran,	
Indonesia,	that	the	students	still	need	a	lot	of	improvement	in	mathematical	literacy	skills	and	their	
teachers	also	needs	to	develop	capacity	to	teach	the	skills.	This	research	aims	to	develop	a	valid	and	
practical	 lesson	plans	which	could	be	used	 to	 foster	mathematical	 literacy.	The	 lesson	plans	also	
include	powerpoint	 presentation	 slides,	 students’	worksheet,	 teaching	materials,	 and	 assessment	
instrument.	It	was	a	modified	version	of	R&D	introduced	by	Plomp	which	consist	of	stages:	initial	
investigation,	 design,	 construction,	 evaluation,	 and	 final	 product.	 In	 the	 evaluation	 stage,	 we	
involved	 four	 experts	 to	 validate	 the	 lesson	plans	 and	26	 junior	 high	 school	 students	 to	 test	 the	
lesson	plans,	and	revised	them	accordingly.	The	results	suggest	that	the	lesson	plans	are	valid	with	
the	score	of	4.46	(lesson	plan),	3.96	(PPT	slides),	4.38	(worksheet),	4.00	(teaching	materials),	dan	
4.39	 (assessment).	 The	 validity	 could	 be	 explained	 from	 the	 accommodation	 of	 mathematical	
literacy	domains	such	as	contexts	(job	and	society,	local	environment	maps),	content	(change	and	
relationship,	 Cartesian	 coordinate),	 process	 (manifested	 in	 the	 problem-based	 learning),	 and	 the	
skills	 (communication,	 mathematization,	 representation,	 reasoning,	 devising	 strategies,	 using	
symbols,	and	using	mathematics	tools).	The	testing	also	resulted	in	84.19	score	of	students’	positive	
responses	and	3.92	(good)	score	of	practicality.	Moreover,	the	lessons	also	have	potential	effects	in	
fostering	 students’	 mathematical	 literacy	 viewed	 from	 the	 observation	 of	 mathematical	 literacy	
process,	 which	 suggest	 that	 3.8%	 students	 in	 low	 performance,	 53.8%	 students	 in	 intermediate	
performance,	 and	 42.3%	 students	 in	 high	 performance.	 Therefore,	 the	 lesson	 plans	 were	 valid,	
practical,	and	having	potential	effect	in	fostering	students’	mathematical	literacy.	
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INTRODUCTION	
In	2018,	Programme	 for	 International	Students	Assessment	 (PISA)	released	a	report	
that	 Indonesian	 students	 aged	 14-15	 scored	 379	 in	 mathematical	 literacy,	 which	
makes	them	ranked	71	from	78	participating	countries	(OECD,	2020).	The	PISA	results	
have	made	a	shock	moment	to	the	Indonesian	mathematics	education	as	it	always	put	
Indonesia	 in	 the	 lowest	place	 in	decades.	This	 shock	moment	makes	 the	 Indonesian	
Ministry	 of	 Education	 takes	 a	 look	 to	 its	 curriculum	 and	 makes	 various	 changes	
(Pratiwi,	 2019).	 One	 of	 which	 is	 the	 implementation	 of	 2013	 Curriculum	 and	



       n          P-ISSN: 2549-4996   |   E-ISSN: 2548-5806 
 

IJEME, Vol. 7, No. 1, March 2023, 35-44. 

36 

Emancipated	Curriculum.	Both	curriculums	emphasize	on	the	fostering	of	higher	order	
thinking	skills	such	as	mathematical	literacy.	

Mathematical	 literacy	 is	 an	 individual	 capacity	 to	 reason	 mathematically,	 to	
formulate,	to	employ,	and	to	interpret	mathematical	situations,	and	to	solve	problems	
in	various	contexts	(OECD,	2021).	According	to	PISA	framework,	mathematical	literacy	
could	 be	 seen	 in	 the	 process	 of	 formulation	 of	 real	 situations	 into	 mathematics	
problem,	application	of	mathematics	to	solve	 it,	and	interpreting	the	solutions	 in	the	
related	 context.	 Furthermore,	 mathematics	 literacy	 also	 includes	 the	 capacity	 of	
reasoning	and	problem-solving.	Therefore,	teaching	materials	should	be	developed	by	
accommodating	 these	 skills.	 The	 content	 of	 mathematical	 literacy	 mostly	 about	
quantity,	change	and	relationships,	space	and	shape,	as	well	as	uncertainty	and	data.	
Meanwhile,	 the	 contexts	 mostly	 used	 in	 developing	 mathematical	 literacy	 teaching	
materials	are	personal,	occupation,	society,	and	science.	

Various	 studies	 found	 that	 the	 causes	 of	 the	 Indonesian	 students’	 low	
performance	 in	 PISA	 come	 from	 several	 factors,	 such	 as	 instructional	 factor	 and	
student	 factor	 (Kusumawardani	 et	 al.,	 2018;	 Hapsari,	 2019;	 Hidayati	 et	 al.,	 2020).	
Instructional	 factor	 may	 come	 from	 the	 lack	 capacity	 of	 teachers	 in	 teaching	 and	
fostering	 mathematics	 literacy	 (Hidayati	 et	 al.,	 2020),	 and	 the	 lack	 availability	 of	
teaching	materials	teachers	could	use	to	foster	mathematics	literacy	(Kusumawardani	
et	 al.,	 2018).	Moreover,	 the	 students	mostly	 do	 not	 used	 to	 engage	with	 contextual	
problems.	 It	 was	 reflected	 on	 their	 difficulty	 to	 formulate	 the	 real	 situations	 into	
mathematical	problems	(Hapsari,	2019).	

This	 situation	 also	 happened	 at	 SMP	 N	 2	 Cimerak,	 a	 junior	 high	 school	 in	
Pangandaran,	 West	 Java.	 The	 8th	 grade	 students	 still	 need	 improvement	 in	
mathematical	 literacy	 skills.	 They	were	 not	 used	 to	 engage	 in	mathematical	 literacy	
activities	 because	 generally	 teachers	 do	 not	 have	 teaching	 materials	 specifically	
designed	to	foster	mathematical	literacy.	

Various	 studies	 also	 have	 tried	 to	 develop	 teaching	 materials	 with	 particular	
objective	to	foster	mathematical	literacy	using	various	contexts,	such	as	sailing	context	
(Efriani	&	Putri),	Covid-19	context	(Nusantara	&	Putri,	2021),	cultural	heritage	context	
(Oktiningrum	&	Zulkardi,	2016),	Asian	Games	context	(Yansen	et	al.,	2019),	and	so	on.	
These	studies	suggest	 that	problems	which	 foster	mathematical	 literacy	should	start	
from	students’	surrounding.		

One	of	the	contexts	which	is	close	to	students	is	a	local	map.	A	local	map	shows	
places	 surround	 the	 school	 or	 house.	 The	map	 could	 be	 transformed	 into	 Cartesian	
coordinate	 which	 shows	 locations	 and,	 then,	 developed	 to	make	 the	 students	 learn	
about	change	and	relationships	between	two	variables.	Therefore,	this	research	aims	
to	develop	lesson	plans	(teaching	materials)	which	foster	mathematical	literacy	using	
the	context	of	local	environment	map.	
	
RESEARCH	METHOD	
This	 research	 is	 an	 R&D	 using	 a	 modified	 Plomp	 development	 model.	 The	
development	 stages	 are:	 (1)	 initial	 investigation,	 (2)	 design	 stage,	 (3)	 realization	
(construction)	 stage,	 (4)	 test,	 evaluation,	 and	 revision	 stage,	 and	 (5)	 final	 product	
stage.	At	the	initial	investigation	stage,	we	analyzed	the	needs	of	lesson	plans	that	can	
foster	 students'	 mathematical	 literacy,	 including	 students'	 abilities	 and	 the	
competence	of	mathematics	 teachers.	Furthermore,	at	 the	design	stage,	we	designed	
the	format	and	concept	of	the	lesson	plans	to	be	developed.	In	the	construction	stage,	
we	made	 the	 lesson	plans	 from	the	design	stage	so	as	 to	produce	a	prototype	of	 the	
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lesson	plans	that	claimed	to	 foster	mathematical	 literacy.	At	 the	test,	evaluation,	and	
revision	 stages,	 we	 submitted	 the	 lesson	 plans	 for	 validation	 to	 experts,	 made	
improvements	based	on	experts’	input,	tried	out	the	use	of	lesson	plans	in	a	learning,	
and	analyzed	their	practicality.	The	results	of	these	improvements	are	used	to	prepare	
a	final	product	that	is	ready	to	be	implemented	in	the	field.	

The	lesson	plan	validation	involved	three	experts	in	mathematics	education	and	
a	 junior	high	school	teacher,	while	the	participants	of	testing	the	 lesson	plan	involve	
26	 students	 of	 8th	 grade	 of	 junior	 high	 school.	 We	 used	 questionnaires	 to	 get	
quantitative	 feedback	 from	experts.	We	also	had	them	provided	qualitative	 feedback	
using	a	walk-through	method.	Based	on	the	feedback,	we	could	find	out	the	validity	of	
the	lesson	plans.		

On	 the	 practicality,	 we	 used	 questionnaire	 to	 get	 students’	 response.	We	 also	
observed	 the	 teacher	 on	 how	 they	 implement	 the	 lesson	 plan.	 Based	 on	 the	
questionnaire	and	observation	results,	we	could	find	out	the	practicality.	

Furthermore,	we	also	 found	out	 the	 lesson	plans’	potential	 effect	by	observing	
the	students’	skills	of	mathematical	literacy	process,	namely	formulating	mathematical	
problems,	 employing	 mathematical	 procedures,	 and	 interpreting	 the	 results,	 as	
presented	in	Table	1.	
	

Table	1.	The	process	of	mathematical	literacy	skills	
	 Formulating	 Employing	 Interpreting	

Communicating	 Read,	parse	a	
statement,	question,	or	
assignment	to	form	a	
model	of	the	given	
situation.	

Proposing	a	solution,	
showing	how	to	reach	
the	solution.	

Build	and	explain	the	
context	of	the	problem.	
	

Mathematizing	 Identify	variables	and	
structures	in	the	
problem	and	make	
assumptions	about	the	
use	of	variables.	

Using	an	understanding	
of	the	context	to	carry	
out	the	solving	process.	

Understand	the	
expansion	and	
limitations	of	the	
solutions	obtained	from	
the	results	of	the	applied	
model.	

Representation	 Make	a	representation	
of	a	real	problem.	

Make	logical,	connect	
and	use	
representations	in	
solving	problems.	

Interpret	the	results	of	
problem	solving,	
evaluate	two	or	more	
representations.	

Reasoning	and	
argument	

Explain	or	defend	the	
representations	that	
have	been	made.	

Explain	or	defend	the	
procedures	applied.	

Reflect	on	the	results	of	
problem	solving.	

Devising	
strategies	

Choose	the	right	
strategy	to	solve	the	
problem.	

Control	the	problem-
solving	mechanism.	

Plan	validation	and	
attempt	to	interpret	
results.	

Using	math	
symbols	

Use	appropriate	
symbols	or	variables	to	
create	representations.	

Understand	and	use	
formal	structures	based	
on	definitions	and	
algorithms.	

Understand	the	
relationship	between	the	
context	of	the	problem	
and	the	representation	of	
the	problem.	

	
Table	 1	 shows	 the	 relationships	 between	 the	 process	 and	 the	 skills	 of	

mathematical	 literacy	which	could	be	 fostered	 in	students.	When	a	 teacher	develops	
lesson	 plans,	 they	 need	 to	 think	 about	 how	 to	 put	 some	 of	 them	 in	 their	 learning	
activities	such	that	their	students	would	learn	to	foster	the	skills.	
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RESULTS	AND	DISCUSSION	
The	results	of	this	study	are	divided	into	the	following	sections.	

	
Investigation	stage	
The	 results	 of	 the	 initial	 investigation	 of	 student	 abilities	 and	 teacher	 competence	
related	 to	 efforts	 to	 foster	 students'	 mathematical	 literacy,	 especially	 at	 SMP	 N	 2	
Cimerak,	are	presented	in	Table	2.	
	

Table	2.	Initial	investigation	results	
No Problems Analysis of identified problems 
1 Lack of students’ 

mathematical literacy skills 
- Students’ skills to find important information in word 

problems and the application of problem-solving algorithms 
was still challenging. 

- Students found difficulty in understanding instructions in the 
existing worksheet. 

- Students could not fluently apply number operation. 
- Students did not understand the mathematics symbols. 
- Students could not think in abstract way. 
- Students forgot the use of formulas, definitions, or theorems. 

2 Lack of teachers’ pedagogical 
capacity 

- Teachers were careless to the students’ initial ability. 
- Teachers did not apply diagnostic assessment so that their 

learning would be suitable for students’ needs. 
- Teachers failed to select the most appropriate learning 

model/method. 
- Teachers did not understand the application of several 

innovative learning models, thus, their learning tends to be 
conventional. 

	
These	 results	 are	 in	 line	 with	 previous	 studies,	 such	 as	 Argina	 et	 al.	 (2017)	

confirmed	 that	 Indonesian	 teachers	 still	 have	 a	mindset	 of	 delivering	 knowledge	 in	
mathematics	 learning	 instead	 of	 creating	 meaningful	 learning.	 Fenanlampir	 (2019)	
argues	about	the	gap	of	teachers’	capacity	in	teaching	between	Indonesian	urban	and	
rural	areas	also	affects	 the	students’	mathematical	 literacy.	These	conditions	did	not	
only	happen	in	Indonesia.	Ozgen	(2019)	revealed	that	many	mathematics	teachers	in	
Turkiye	 still	 focused	 on	 “employing”	 procedures	 but	 lack	 of	 facilitating	 students	 in	
“formulating”	 and	 “interpreting”	 procedures.	 That	 was	 why	 their	 students	 faced	
challenges	in	mathematical	literacy.	Genc	and	Erbas	(2020)	also	found	out	that	many	
mathematics	teachers	in	Turkiye	sees	mathematics	literacy	only	as	a	skill	for	students	
with	 unsatisfactory	 results,	 as	 it	 probably	 still	 connected	 mathematics	 with	 reality,	
while	the	advanced	students	are	more	ready	with	the	abstract	mathematics.	

	
Design	stage	
To	follow	up	on	the	results	of	 the	 initial	 investigation,	we	designed	a	 lesson	plan.	At	
the	design	stage,	we	have	determined	the	design	of	lesson	plan	including	PPT	media,	
worksheets,	 teaching	materials,	 and	assessment	 instruments.	We	planned	 to	use	 the	
Problem-Based	 Learning	 (PBL)	 model	 with	 the	 SQRQCQ	 strategy	 (survey,	 question,	
read,	 question,	 compute/construct,	 question).	 The	 details	 of	 the	 device	 design	
developed	are	presented	in	Table	3.	
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Table	3.	Design	of	lesson	plan	
Learning	
process	 Tools	 Domains	of	mathematical	literacy	based	on	PISA	framework	

Process	 Content	 Context	 Skills	
Model:	
PBL	
Method:	
SQRQCQ	

- Lesson	plan	
- PPT	media	
- Students’	
worksheet	

- Teaching	
material	

- Test	of	
mathematica
l	literacy	

Formulating	
(SQ,	RQ)	
- Problem	
orientation	

- Student	
organization	

Employing	(CQ)	
- Doing	
investigation	

- Developing	
presentation	

Interpreting	
- Evaluating	the	
problem-
solving	

Change	and	
relationship	
- Cartesian	
coordinate	

Occupation	
- Farmer	
Society	
- Position	
of	public	
places	

- Local	
environ-
ment	
map	

- Communicating	
- Mathematising	
- Representation	
- Reasoning	and	
argument	

- Devising	
strategies	

- Using	symbol	
- Using	math	
tools	

 
Construction	stage	
At	 this	 stage,	 we	 and	 the	 teachers	 collaborate	 in	 compiling	 learning	 tools	 to	 obtain	
drafts/prototypes	of	learning	devices	as	the	excerpts	are	presented	in	Figure	1,	Figure	
2,	Figure	3,	Figure	4,	and	Figure	5.	
 

 

  

 

 

 
Figure	1.	Sample	of	lesson	plan	
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Figure	 1	 presents	 an	 excerpt	 of	 the	 Learning	 Implementation	 Plan	 designed	

using	 the	 problem-based	 learning	 (PBL)	 learning	 model	 and	 the	 survey,	 question,	
read,	question,	compute/construct,	question	(SQRQCQ)	strategy.	In	Figure	1,	it	can	be	
seen	that	the	SQRQCQ	strategy	is	embedded	in	the	PBL	steps.	In	addition,	the	process	
of	mathematical	literacy	namely	formulating	problems,	implementing	problem	solving	
steps	and	interpreting	them	is	also	accommodated	in	PBL	steps.	

The	sample	of	PPT	media	is	presented	in	Figure	2.	
	

  
Figure	2.	Sample	of	PPT	media	

In	Figure	2,	the	slide	begins	with	an	explanation	of	learning	patterns,	which	are	
important	for	students	to	understand.	In	addition,	the	main	function	of	this	PPT	slide	
is	to	better	visualize	the	activities	listed	on	the	LKPD.	On	the	PPT	slides,	it	appears	that	
students	are	 invited	to	understand	the	context	used	 in	 learning	where	the	context	 is	
useful	 in	 the	 process	 of	 formulating	 problems	 and	 interpreting	 mathematical	
situations.	

Furthermore,	Figure	3	presents	an	excerpt	from	the	students’	worksheet.	
	

   
Figure	3.	Sample	of	students’	worksheet	



IJEME  ISSN: 2549-4996 n 
 

Using context of local environment maps to develop lesson plan 
Istihapsari, Istiandaru, Wahyudi, Sukestiyarno, Suyitno, & Rochmad 

41 

Figure	 3	 shows	 the	 integration	 of	 the	 SQRQCQ	 strategy	 used	 in	 the	 LKPD	 and	
also	 the	 process	 of	 formulating	 a	 mathematical	 situation,	 implementing	 and	
interpreting	it	in	the	provided	fields.	

The	next	product	is	the	teaching	material	(See	Figure	4).	
	

  
Figure	4.	Sample	of	teaching	materials	

	
The	 difference	 with	 students’	 worksheet	 lies	 in	 the	 completeness	 of	 sample	

questions	that	are	accompanied	by	answers,	not	just	filling	in	blanks	like	in	students’	
worksheet.	 The	 use	 of	 this	 teaching	 material	 as	 material	 to	 confirm	 and	 provide	
reinforcement	after	students	learn	to	use	students’	worksheet.	

The	 5th	 tool	 developed	 is	 an	 assessment	 instrument	 in	 the	 form	 of	 a	
mathematical	literacy	test,	as	presented	in	Figure	5.	

	

	
Figure	5.	Sample	of	test	item	
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In	Figure	5,	it	appears	that	the	context	of	Cartesian	coordinates	as	a	relationship	
between	 variables	 does	 not	 only	 use	 the	 situation	 of	 the	 object's	 location,	 but	 also	
shows	a	quantity	relationship.	This	is	important	to	enrich	students'	understanding.	

	
Test,	evaluation,	and	revision	stage	
At	 this	 stage,	 researchers	 and	 teachers	 collaborate	 to	 evaluate	 learning	 tools	 to	
determine	 the	 validity,	 practicality,	 and	 potential	 effects	 of	 the	 tools	 developed	 on	
students'	 mathematical	 literacy.	 The	 results	 of	 the	 learning	 device	 validation	 are	
presented	in	Table	4.	
	

Table	4.	Validation	results	
No	 Materials	 Validator	

1	
Validator	

2	
Validator	

3	
Validator	

4	 Average	 Category	

1	 Lesson	plan	 4.38	 4.38	 4.46	 4.62	 4.46	 Very	good	
2	 PPT	media	 3.83	 4.17	 3.83	 4.00	 3.96	 Good	

3	 Students’	
worksheet	 4.42	 4.50	 4.17	 4.42	 4.38	 Very	good	

4	 Teaching	
materials	 4.00	 4.17	 3.83	 4.00	 4.00	 Very	good	

5	 Test	 4.71	 4.29	 4.29	 4.29	 4.39	 Very	good	
	

In	this	study,	the	learning	device	is	said	to	be	valid	if	the	validation	results	show	
the	minimum	criteria	are	Good.	The	device	validation	criteria	include	the	suitability	of	
the	 device	 with	 the	 expected	 competencies	 (mathematical	 literacy),	 the	 PISA	
mathematical	 literacy	 framework	 (content,	 context	and	process	domains),	 as	well	 as	
elements	of	the	legibility	of	learning	tools.	In	Table	3,	it	appears	that	the	learning	tools	
produced	are	in	the	Good	and	Very	Good	categories,	so	the	devices	are	declared	valid.	

Furthermore,	the	results	of	the	device	trials	consisted	of	student	responses	and	
the	 implementation	of	 the	 following	 learning.	Student	responses	to	18	questionnaire	
items	 regarding	 student	 responses	 to	 applied	 learning	models,	 learning	 tools	 (LKPD	
and	teaching	materials),	materials,	and	student	 interests	resulted	 in	a	score	of	84.19	
(Very	Good).	In	addition,	the	results	of	observations	on	the	implementation	of	learning	
(preliminary	activities,	core	activities,	and	closing	activities)	are	presented	in	Table	5.	

	
Table	5.	Learning	implementation	

Score	of	Observer	1	 Score	of	Observer	2	 Average	 Category	

3.69	 4.15	 3.92	 Very	good	

	
By	 looking	 at	 the	 results	 of	 student	 responses	 and	 learning	 implementation	

scores,	the	learning	tools	that	are	applied	are	practical.	
Finally,	 researchers	 also	 look	 at	 the	 potential	 effects	 of	 learning	 tools	 on	 the	

growth	of	students'	mathematical	literacy.	One	of	the	benchmarks	used	by	researchers	
is	 the	 result	of	observing	 the	mathematical	 literacy	process	 skills	 carried	out	during	
learning.	 The	 researcher	 describes	 the	 6	 components	 of	 mathematical	 literacy	 into	
aspects	 of	 formulating,	 applying,	 and	 interpreting	 mathematical	 situations	 and	
compiling	a	scoring	scale	of	4,	the	results	are	as	presented	in	Table	6.	
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Table	6.	Students’	mathematical	literacy	skills	
Category	 Number	 Percentage	
Low	 1	 3.8	

Intermediate	 14	 53.8	
High	 11	 42.3	
Total	 26	 100	

	
By	applying	the	learning	that	has	been	developed,	it	is	obtained	data	that	3.8%	of	

students	 process	 low	 mathematical	 literacy,	 53.8%	 of	 students	 process	 moderate	
mathematical	literacy,	and	42.3%	of	students	process	high	literacy	when	participating	
in	 learning	 using	 the	 developed	 tools.	 This	means	 that	 there	 is	 a	 potential	 effect	 of	
implementing	 learning	 with	 the	 tools	 developed	 on	 the	 growth	 of	 students'	
mathematical	literacy.	
	
CONCLUSION	
Based	 on	 the	 data	 analysis,	 we	 could	 find	 out	 that	 we	 have	 successfully	 developed	
lesson	 plan	 along	with	 the	 PPT	media,	 students’	worksheet,	 teaching	materials,	 and	
test	instrument	to	foster	mathematical	literacy.	All	the	components	of	lesson	plan	are	
valid	 based	 on	 the	 experts’	 judgement,	 and	 practical	 based	 on	 positive	 students’	
responses	 and	 learning	 implementation.	 The	 validity	 could	 be	 explained	 from	 the	
accommodation	of	mathematical	 literacy	domains	 such	 as	 contexts	 (job	 and	 society,	
local	 environment	 maps),	 content	 (change	 and	 relationship,	 Cartesian	 coordinate),	
process	 (manifested	 in	 the	 problem-based	 learning),	 and	 the	 skills	 (communication,	
mathematization,	 representation,	 reasoning,	 devising	 strategies,	 using	 symbols,	 and	
using	 mathematics	 tools).	 Furthermore,	 the	 lesson	 plan	 also	 had	 potential	 effect	 in	
fostering	 the	 students’	 mathematical	 literacy	 based	 on	 the	 observation	 of	 process	
skills.	
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