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ABSTRACT
Critical thinking is one of the essential skills in this 21st century. Students' critical thinking in
mathematics has yet to be optimal. Therefore, this study aims to produce Problem-Based Learning
Worksheets, particularly on the Cartesian Diagram topic, that are valid and practical to support
students' critical thinking skills. The critical thinking skills indicators are giving simple
explanations, building basic skills, concluding, giving advanced reasons, and devising strategies.
This research uses a 4-D development model consisting of 4 stages: define, design, development,
and disseminate. However, this article will only discuss the first three stages. This study involved
two experts in mathematics content, two in mathematics learning media, and 34 eight grade public
junior high school students in Kartasura, Central Java, Indonesia. The data collection method
applied in this study is questionnaires. Based on the data analysis, the worksheet developed is valid
(with the good category), with an average score of 4,1 and 4,0 from the content and learning media
experts, respectively. At the same time, students' responses on the practicality of the worksheets
were an average of 4,2, which is in the excellent category. In addition, it shows that 64,70 % of
students reaching the minimum score requirement (75) for the critical thinking test. Therefore, the
Problem-Based Learning worksheets developed reach valid and practical categories to support

students' critical thinking skills.
éeyv(\g(_)rds: Student Worksheets, Problem-Based Learning, Critical Thinking Skills, Cartesian
oordinates

How to Cite: Kinanti, S & Rejeki, S. (2023). A Problem-Based Learning Worksheet: An
Effort to Support Students’ Critical Thinking Skills on Cartesian Coordinates Topic.
Mathline:  Jurnal Matematika dan Pendidikan Matematika, 8(2), 545-568.
http://doi.org/10.31943/mathline.v8i2.432

PRELIMINARY

One of the lessons that are the basic of other sciences in which there is the ability to
count, logic, and think is mathematics (Nasrulloh & Umardiyah, 2020). Regulation of the
Minister of National Education of the Republic of Indonesia Number 22 (2006) states that
mathematics learning objectives in schools include that students can understand
mathematical concepts, explain the relationship between concepts, reason, solve problems,
and communicate ideas. Mathematics learning trains students' ability to think critically,

systematically, logically, and creatively and work together effectively (Ministry of
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Education, 2007). In learning mathematics many students still think that mathematics is a
complex subject because it discusses the calculation of symbols, numbers, and abstract
concepts that must be understood with more concentration when working (Nurfitriyanti,
2016). Therefore, mathematics learning needs to be developed with teaching methods that
are fun, relevant to everyday life, and use a suitable learning model to create a fun learning
environment and support critical thinking skills. In addition, learners to understand
mathematics learning must be active not just pay attention to the teacher Sari et al. (2016).
Meanwhile, teachers must strive so that students can build and improve their critical
thinking skills Rokhimah & Rejeki (2018).

The reality in Indonesia shows that the quality of mathematics students in lower
secondary schools still needs to improve. Based on an interview and observation, the same
case happened in a public school in Kartasura, Central Java, Indonesia. In fact, through
learning mathematics, students can master higher-order thinking skills, namely critical
thinking skills Rokhimah & Rejeki (2018). According to TIMSS (Trends in International
Mathematics and Science Study), data in 2015 (Nizam, 2016) showed the 44th rank out of
49 participating countries, while in 2019 Indonesia did not participate. In the mathematics
category, the average OECD (Organisation for Economic Co-operation and Development)
score of students in 2018 for mathematics was 379, which is below the average of 79 PISA
(Program for International Students Assessment) participating countries in 2018, with a
score of 489 for students' mathematical ability (OECD, 2019). This result shows a decrease
in PISA test results from the previous year. In 2015 the average score of Indonesian
students was higher at 386 for mathematical ability (OECD, 2016). The low quality of
mathematics among students in Indonesia indicates that students' critical thinking ability
still needs to improve, so it must be improved.

The ability to think critically is described as one of the solutions for problem-
solving in everyday life because it involves logical reasoning, interpretation, analysis, and
evaluation of information to enable someone to contain reliable and valid decisions
(Widana et al., 2018). The ability to think critically in mathematics learning can help
students to reach a deeper understanding (Faiziyah & Priyambodho, 2022). According to
Demiral (2018) critical thinking skills can make students open-minded, formulate
problems, collect information and assess it relevantly, conclude with solutions based on
ideas, and communicate effectively in solving complex problems with others.

Given the low ability to think critically in learning, solutions are needed to improve

student's critical thinking skills through literature reviews that affect it. In addition, in
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learning, it is essential for teachers to choose learning models/strategies and teaching
materials that support students' critical thinking skills (Sholihah & Rejeki, 2020). The
ability to think critically is influenced by two factors, namely internal and external factors.
However, the factors that most influence critical thinking skills are external factors,
including learning methods and strategies (Trivette et al., 2009). One of the learning
methods recommended in the 2013 Curriculum is Problem-Based Learning (PBL)
(Ministry of Education and Culture, 2014). According to Hosnan (2014) the PBL method
has the primary purpose of not only conveying knowledge to students but also developing
critical thinking skills and problem-solving skills as well as the ability of students to
acquire their knowledge actively.

The PBL method begins with orienting students to problems, organizing students to
learn, guiding individual and group investigations, developing and presenting work results,
and analyzing and evaluating the problem-solving process (Arends, 2012). The PBL
method prepares students to think critically and analytically and to find and use the right
learning resources (Yulianti & Gunawan, 2019). One of the learning resources to support
learning is teaching materials that stimulate student interest (Septian et al., 2019).
However, in using ready-to-use teaching materials, Prastowo (2013) stated that there are
risks, including teaching materials that are not contextual, boring, monotonous, and
unsuitable for students. Teaching materials consist of several forms, namely printed, audio,
audio-visual, and interactive teaching materials (Prastowo, 2013).

Based on observations at a public junior high school in Kartasura, Central Java,
Indonesia, it was found that students in learning activities felt bored with teaching
materials, textbooks, and worksheets because they needed to be more exciting and varied.
This finding indicates that selecting learning resources must be engaging and fun and
increase creativity. Teachers must choose teaching materials that support the learning
process. The Student Worksheet is one form of printed teaching material that creatively,
innovatively, and interestingly supports the learning process. The worksheets students use
can help improve student learning activities, create effective interactions between teachers
and students to encourage students to work independently, and direct students to develop
concepts (Relia, 2016).

Mathematics learning at this time still tends to be teacher-centered, so learners are
passive in their learning activities, only focusing on listening, taking notes, and obeying
teacher orders (Niken et al., 2012). Therefore, teachers must plan enjoyable learning and

actively involve students to increase student enthusiasm. Teachers can use teaching
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materials to assist activities in learning mathematics. In learning activities, students are less
interested in reading package books because the colors are less attractive and the books are
thick. The solution to this problem is that teachers can make teaching materials simpler and
more attractive by using Student Worksheets.

The selection of printed teaching materials, namely the PBL Worksheet, is one of
the selected learning resources and is designed to attract students' learning interests. In
addition, it supports students' critical thinking skills in learning, which later students with
different levels of intelligence can follow, understand and find solutions to the problems
given and make new understandings (Sanjaya et al., 2017).

Based on several previous studies have been carried out, such as Sanjaya et al.,
(2017) producing mathematical worksheets to support valid, practical, and effective PBL
models in terms of students' mathematical critical thinking skills on the Pythagoras topic.
Another research from (Zulfah et al., 2018) states that worksheet based on PBL strategies
has been proven to improve problem-solving skills and help students develop solving skills
in Cartesian Coordinates topic. Abdillah and Astuti (2020) stated that a PBL-based
worksheet is expected to help students to be actively involved in learning angles, more
motivated in reading books, and understand learning materials more efficiently.

Based on the description above, there still needs to be more study on developing
student worksheet which integrates the PBL model to support students’ critical thinking
skills. The integration can be seen in the activities provided, which are in line with and
supported by the PBL steps. Therefore, this study aims to develop valid, practical, and

effective PBL-based worksheets to support students' critical thinking skills.

METHODS

The research applied Research & Development (R&D) method. The Research and
Development (R&D) method is a development research method that aims to find new
products/find something new, or improve products that have been produced (Saputro,
2021). The R&D method was adapted from the research and development stage of the 4D
model (four-D model) according to Thiagarajan et al., (1974), consisting of defining
(define), design stage (design), development stage (develop), and dissemination
(disseminate). Due to time limitations in research, this paper only focuses on describing the

first three stages.
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In this study, the define stage aims to determine and define learning requirements. This
stage consists of five steps, namely: (1) Front-end, (2) Learner analysis, (3) Concept
analysis, (4) Task analysis, and (5) Learning objectives specifications (Thiagarajan et al.,
1974). The design stage is used to carry out the development and design stages based on
the PBL learning model. In addition, improvements were made to the weaknesses and
shortcomings of the PBL-based Worksheet. The development stage is the validation of the
worksheet by experts, and the practicality test of the worksheet by students. The
assessment of the expert validator and student responses is then measured by eligibility
with criteria according to (Widoyoko, 2017) as described in Table 1.

Table 1. The Eligibility Criteria of Expert Validators and Student Responses

No Average interval of scores Category

1 T>42 Excellent

2 34<x>4.2 Good

3 26<x>34 Good enough

4 18<x>26 Not good

5 >18 Very unfavorable

Besides using a student response questionnaire, the practicality of the worksheet was
assessed by students’ critical thinking test provided in the worksheet. After that, categorize
the percentage of students who completed with academic proficiency assessment criteria
(Widoyoko, 2017) as described in Table 2. Learning media is said to be effective if the
percentage of many students reaches the minimum scores (75) of more than 60%. The test
is carried out by determining the test results, then calculating the students who are

complete and the percentage of students who are completed with the formula:

The number of students completed

Percentage of completed students = x 100%
& P Many students in the class

This research develops Problem-Based Learning (PBL)-based Student Worksheets
that are valid and practical in learning mathematics cartesian coordinate material that
supports students' critical thinking skills. The subjects in this study were 34 students in
grade eight at a public junior high school in Kartasura, Central Java, Indonesia. The stage
is carried out in the odd semester of the 2022/2023 academic year in August 2022.
Research instruments in this study include questionnaires of validation of material and

media experts, student response questionnaires, and student answer result sheets.
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RESULT AND DISCUSSION

This study used 4D (four-D) stage that-stage. The stages of 4D model development

that have been carried out in this development research are as follows:

1.

Defining Stage

Identification was carried out in learning cartesian coordinates at the school. The

identifier consists of the learning process and medium used. The identification process

is carried out through observation, interviews, and analyzing the results of previous

research.

a. End-to-End Analysis
In this analysis, researchers identified the fundamental problems faced in learning
cartesian coordinates by asking the school's mathematics teacher through direct
interviews. The identification of the problem gets information about several
descriptions of the facts of the problem, obstacles faced by teachers, and
suggestions for better learning to facilitate the development of student worksheets.
This stage analyzes the curriculum used by the school, the 2013 curriculum. The
analysis produces information about the parts that still need to be developed,
namely Core Competence and Basic Competence, broken down into indicators and
learning objectives.

b. Student Analysis
In this study, students' characteristics were analyzed by looking for information
from mathematics teachers in grade eight. In addition, researchers observe students
in learning cartesian coordinates and the conditions of the learning process desired
by students. In this case, the results of the analysis of the characteristics of students
who need more mathematical foundations, cannot understand the material, take a
long time to understand the material, are lazy, not thorough, and not interested and
new material. Students expect the learning process to use engaging learning media,
examples of questions related to everyday life, and simple and easy-to-understand
formulas.

c. Concept Analysis
In this analysis, the identification of teaching materials will be compiled
systematically and taught by students based on problem-based learningand
supporting critical thinking skills. This analysis is the basis for structuring learning
objectives. The material analysis carried out by researchers on cartesian coordinate

material is to identify and analyze the position of a point, analyze contextual
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problems related to the position of a point, solve problems related to the position of
points and lines.

d. Task Analysis
Task analysis on the cartesian coordinate material in semester 1 is to understand
cartesian coordinates and be able to explain and solve the position of points
associated with contextual problems in everyday life. The success criteria for
learning mathematics on cartesian coordinate material can be seen from the ability
of students to solve point and line position problems and explain the position of
points connected to contextual problems.

e. Learning objective specifications
At this stage, according to the analysis of the tasks that have been done, the
specification of objectives that are indicators of students achieving the learning
process iIs the increase in students' critical thinking skills in solving problems
related to cartesian coordinates.

Designing Stage

At the design stage, make an initial design of the PBL Worksheet following

the define stage. At this design stage, it produces an initial draft of PBL-based

Worksheet on cartesian coordinate material to support critical thinking skills.
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English Version:
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Figure 1. Initial Draft of The PBL Worksheet
3. Development Stage
At the development stage, namely validation and revision activities. The activities
include validating the worksheet and testing its practicality. In addition, for research
instruments, namely student response questionnaires. The Worksheets and instruments
were given to validators, namely two mathematics education lecturers and
mathematics teachers in junior high school. The assessment instrument is filled with
validators to assess the validity of the PBL Worksheet. At the same time, the student
response questionnaire is filled out by students. From the data, the validation results
are described in Table 2 and Table 3.
Table 2. The Content Validation Results

No Indicator Aspects Number of  Average Average Category

Achievement Assessment  validation  Score
Items score
V1 V2
1 Student Contents 8 4 4,1 41 Good

Worksheets  presented

Language 7 4 4,1 4,1 Good
Graphics 3 4 4 4 Good
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No Indicator  Aspects Number of  Average Average Category

Achievement Assessment  validation  Score
Items score
V1 V2
2 Problem- Problem- 2 4 3,5 3,75 Good
Based Based
Learning Learning
Model
Total 20 16 157 4,1 Good

The aspects assessed by the content experts are Content presented, Language, and
Graphics. In these three aspects, an average score of 4,1 was obtained with a good
category, so it was concluded that the PBL-Worksheet were declared valid based on
the content validity assessment.

Table 3. The Media Validation Results

No Assessment Number of  Scores Average Category
Aspect Questions Score
1  Worksheet Size 2 8 4 Good
2  Cover Design 8 32 4 Good
3 Worksheet Design 19 76 4 Good
Total 29 116 4 Good

The media experts assess Worksheet size, Worksheet Cover Design, and Worksheet

Design. In these three aspects, an average score of 4 was obtained with an good

category, so it was concluded that that the PBL-Worksheet were declared valid based

on the learning media validity assessment. However, there are some comments and

sugesstions for revisions from the experts, which can be seen in Table 4 and Table 5.
Table 4. Content Revision

No Content Revision

1  Subheadings recognizing the characters and their sources can be added.

2  The arrangement of worksheet instructions should be student-centered.

3 Adjust the worksheet order with PBL syntax (The syntax/steps of the PBL
learning model are: 1) orientation of students to problems, 2) organizing

students to learn, 3) guiding individual and group investigations, 4)
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No

Content Revision

developing and presenting problem solving results, 5) analyzing and

evaluating the problem-solving process).

4 Use images that do not have watermarks.

5 The worksheet should start with contextual problems that students will

solve.

Table 5 shows experts’ comments regarding the content of the worksheet. Afterwards,

Table 5 shows the revision based on the media experts’ comments.
Table 5. Media Revision

No

Media Revision

Before Revision

Rene Descartes

After Revision

MENGENAL TOKOH

Rene Descartes

In the Character Biography section, as shown in the image before revision,

there is no title. It should be titled "Knowing Figures or Mengenal Tokoh

as in the image after revision.

~

wn

Before Revision

. Orientasi peserta didik terhadap masalah.

Guru menjelaskan tujuan dari pembelajaran, menjelaskan ilustasi sebuah

daerah, fakta dil nantinya akan muncul

permasalahan yang harus diamati dan diselesaikan, memotivasi peserta

didik serta terlibat dalam aktivitas pemecahan masalah.

. Mengorganisasi peserta didik.

Guru membagi peserta didik kedalam kelompok, membantu peserta
didik mendefinisikan dan mengorganisasikan tugas belajar yang

berhubungan dengan masalah.

. Membimbing penyelidikan individual dan kelompok.

Guru mendorong peserta didik untuk mengumpulkan informasi yang
dibutuhkan, melaksanakan eksperimen dan penyelidikan untuk

mendapatkan penjelasan dan pemecahan masalah.

. Mengembangkan dan menyajikan hasil penyelesaian masalah.

Guru membantu peserta didik dalam merencanakan dan menyiapkan
hasil penyelesaian masalah yang sesuai laporan, dokumentasi atau

model dan membantu mereka berbagi tugas dengan sesama temannya.

. Menganalisis dan mengevaluasi proses pemecahan masalah.

Guru membantu peserta didik untuk melakukan analisis dan

luasi proses penyel

After Revision

. Orientasi peserta didik terhadap masalah.

Peserta didik membaca dan mengidentifikasi permasalahan yang
terdapat pada setiap kegiatan dalam LKPD secara berkelompok. Peserta

didik setiap kelompok me i dan memat yang

i per

terdapat di setiap kegiatan dalam LKPD.

. Mengorganisasi peserta didik.

Peserta didik berdiskusi dan membagi tugas untuk mencari penyelesaian

dari permasalahan yang terdapat di setiap kegiatan dalam LKPD.

. Membimbing penyelidikan individual dan kelompok.

Peserta didik melakukan penyelidikan penyelesaian masalah yang

terdapat di setiap kegiatan dalam LKPD.

. Mengembangkan dan menyajikan hasil penyelesaian masalah.

Peserta didik di dalam setiap kelompok melakukan diskusi untuk

h

ilkan penyel lah yang terdapat di setiap kegiatan

dalam LKPD.

. Menganalisis dan mengevaluasi proses pemecahan masalah.

Setiap kelompok mempr ikan hasil penyel lah dan

kelompok lain memberikan apresiasi dan masukan terhadap
penyelesaian masalah yang terdapat di setiap kegiatan dalam LKPD.
Peserta didik bersama guru menarik kesimpulan berdasarkan hasil
presentasi setiap kelompok terhadap penyelesaian masalah dalam
LKPD.
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No

Media Revision

English Version:

1. Orientation of learners to problems.
The teacher explains the objectives of learning. explains the illustration
of an area, submits facts in the field so that later problems will arise that
must be observed and solved. motivate students and engage in problem-
solving activities.

2. Organize learners.
The teacher divides students into groups. helping students define and
organize problem-related learning tasks.

3. Guide individual and group investigations.
Teachers encourage learners to gather needed information, carry out
experiments and investigations to obtain explanations and solve
problems.

4. Develop and present problem-solving results.
Teachers assist learners in planning and preparing problem-solving
outcomes according to reports, documentation or models and help them
share tasks with their peers

5. Anmalyze and evaluate the problem-solving process.
Teachers help learners to analyze and evaluate the problem-solving

process.

In the Worksheet Instructions section, there is a PBL stage and an

explanation in which the diction focuses on the teacher. In this explanation,

. Orientation of learners to problems.

Students read and identify problems contained in each activity in LKPD
in groups. Students in each group observe and understand the problems

contained in each activity in LKPD.

. Organize learners.

Students discuss and divide tasks to find solutions to problems contained

in each activity in LKPD.

. Guide individual and group investigations.

Students conduct investigations to solve problems contained in each

activity in LKPD.

. Develop and present problem-solving results.

Students in each group conduct discussions to preduce solutions to

problems contained in each activity in LKPD.

. Analyze and evaluate the problem-solving process.

Each group presented the results of problem solving and the other group
gave appreciation and mnput to solving problems contamed in each
activity in LKPD. Students together with teachers draw conclusions
based on the results of each group's presentation on problem solving in

LKPD.

the focus of the selected diction should be shown to students, not teachers.

Before Revision

5. Kerjakan LKPD sesuai dengan langkah no 1 sampai no 5.

English Version:

5. Work on LKPD according to steps no. 1 to no. 5.

After Revision

5. Diskusikanlah dengan kelompok untuk memahami konsep.

3. Discuss with the group to understand the concept.

In the Worksheet Working Instructions section in step no 5, it should be

clarified what kind of step is meant.

Before Revision
URUTAN PENGERJAAN LKPD

1. Orientasi peserta didik terhadap masalah.

)

. Mengorganisasi peserta didik.

. Membimbing penyelidikan individual dan kelompok.

s W

. Mengembangkan dan menyajikan hasil penyelesaian masalah.

5. Menganalisis dan mengevaluasi proses pemecahan masalah.
English Version:

SEQUENCE OF WORK

. Learners' onentation towards problems.

. Organize students.

. Guide individual and group investigations.

. Develop and present problem-solving results.

. Analyze and evaluate the problem-solving process.

[ O R

L

In the Order of Work, the syntax should follow the design of the

worksheet.

After Revision

[ S A N )

[ R

[FTREY

SINTAKS PROBLEM BASED LEARNING

. Mari menanya.

. Mari merencanakan.

. Mari melaksanakan rencana.
. Mari menyimpulkan.

. Mari menganalisis dan mengevaluasi.

PROBLEM BASED LEARNING SYNTAX

. Let's ask it.

. Let's plan.

. Let's carry out the plan.

. Let's concluded.

. Let's analyze and evaluate.
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Media Revision

Before Revision

Kegiatan Belajar 1

Posisi Titik Terhadap Sumbu-X dan Sumbu-Y

NAMA KELOMPOK

KELAS
ANGGOTAKELOMPOK

i TUJUAN PEMBELAJARAN

| |- Mcllui penyelesaian masalah, peserta didik dapat mengidentifikasi
kedudukan suatu titik pada koordinat Kartesius dengan tepat.

2.Mchalui penyclesaian masalah, peserta didik dapat menganalisis ‘

terkait suatu titik pada koordinat |
Kartcsius denganbenar
3. Melalui penyclesaian masalah, peserta didik dapat memecahkan masalah
i itik dan garis pad: Kartesius
‘ dengan benar .

- A
English Version:

STUDENT

Learning Activity 1

Point Position with Respect to X-Axis and Y-Axis

GROUP NAME
CLASS
GRUP MEMBERS : 1.

7 [

LEARNING OBJECTIVES - [
1. Tarough problem solving, leamers can identify the position of a point on

cantesian coordinates precisely.
2.Through problem solving, students can analyze contextual
problems related to the position of & point on camesian
coordinates correctly.
3. Through problem solving, learrers can solve problems related to
the position of poiats and lines in canesian coordinates correctly.

After Revision

Kegiatan Belajar 1

Posisi Titik Terhadap Sumbu-X dan Sumbu-Y

NAMA KELOMPOK
KELAS

ANGGOTAKELOMPOK

2 Melalui penyelesaian masalah, peserta didik dapat menganalisis

—
TUJUAN PEMBELAJARAN
1. Mchlui penyclesaian masalah, peseria didik dapat mengidentifikasi
da koord
terkait suatu titik pada koordinat

Kkartesius dengan benar.
| 3. Melalui penyelesaian masalah, peserta didik dapat memecahkan masalah
yang berk: e titik dan garis pada Kartesius
dengan benar.

STUDENT

Learning Activity 1

Point Position with Respect fo X-Axis and Y-Axis

GROUP NAME

CLASS <
GRUPMEMBERS : 1.

= d
LEARNING OBJECTIVES:
1. Tarough problem solving, students can identify fiepasision of a point at

cantesian coordinates correctly.
2. Through problem solving, students can analyze comtextual problems related

to the position of a point o the coordinates of kaygesiys correctly.
Iing, 1 related to

3. Through <o
of points and lines in cantesian coordinates comectly.

On the Learning Activities Cover, the image used on the cover should be

replaced with an image without the watermark.
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No Media Revision

6 Before Revision
m Permasalahan 1

1. Amatititik-titik pada koordinat kartesius pada gambar denah dibawah ini
kemudian tentukan jarak terhadap sumbu-X dan sumbu-Y!

y
0
<
S * *Rumah Sakit
X :
* Kantor # X 28 Toko Buku
Polisi Rumah
Irul 2
X o &g
6 4 2 o a 6 s
& “ s edallid
Sman E;ﬁ Rumah Ina

%<

.
Supermarket
*Toko Kue il

English Version:

Y A Issue 1

1. Observe the floor plan of the housing where Ina and Iyl live at the
cartesian coordinates below and determine the distance of the points to the
X-axis and Y-axis |

¥
10
<
S : ;
S < Hospital
FHoBf
" 1
Office i . ¢l;mak Store
Police ~
House 2 forCwm
. S
-8 E3 .‘\ Osmo“l 2 a 8
a =g s B
e E’Fﬂ Ta's House
o k:.;sn. & “Supermarket
a 0p

After Revision

%. Permasalahan 1

Lo

1. Perhatikan koordinat kartesius dibawah ini. Amati gambar denah perumahan
tempat tinggal Ina dan Irul pada koordinat kartesius berikut ini. kemudian
amatipolajarak titik rumah, toko dan fasilitasumum pada denah terhadap
sumbu-X dansumbu-Y. <

0
Rumah Rumal kit
Trul 6 .Supe:mlrket
= i

3 4| m——
Syt Kantor 2 SRR
Mpnlm o 4Sekolah Toko Buku X
s 0 2 s 6 s
“ e
+Toko Kue . Taman Rumah Ina

Koordinattitik Keterangan
Rumah Sakit berjarak 4 satuan dari sumbu-Y dan
Rumah Sakit (4,8) | berjarak 8 satuan dari sumbu-X. Rumah sakit berada

padakuadran 1.

Toko Buku (4,0)
Rumah Irul(...,..)
Supermarket B
Kantor Polisi (-4,0)
Toko Kue .)

Rumah Ina (6,

Taman (0,-5)

Lengkapi tabel diatas kemudian selesaikan masalah berikut ini.

a.Bagaimana cara menentukan suatu titik berada pada kuadran koordinat
kartesius?

b.Apa yang kalian ketahui tentang titik Toko Buku (4,0), titik Supermarket
(0,5), titik Kantor Polisi (-4.0), titik Taman (0,-5)?

c.Gambarlah koordinat Kartesius, kemudian gambarlah titik A(2,2), B(6.2),
C(6,-2), D(2,-2). Padatitik tersebut merupakan denah lapangan, jika semua
titik dihubungkan maka lapangan tersebut berbentuk bangun?

1. Consider the cartesian coordinates below. Observe the image Floor plan of
housing where Ina and Jgyl 1ive in the following cartesian coordinates. then
Observe patterns distance point houses, shops and public facilities on the
floor plan against the X-axis and Y-axis.

-
B e o

< Y| - v
'a"ﬂfﬁlﬂ » SR l
. o School » Bookstore x
8 2 o 2 ) & [
T T L
4 Ly}
faia i LA
» Cake Shop Garden Ina's House
Pomt coordinates Information

The Hespital iz 4 units away from the Y-axis and §
units away from the X-axizs. The hospital i= in
drant L.

Hoepital (4,8)

Bookstore (4.0)

Ina's House (6,-4.
Garden (0,-3)

Complete the table above and then resolve the following issues.
1.How do vou determine a point is on the cartesian coordinate quadrant?
2.What do you know about Bookstore point (4.0), Supermarket point (0.5),
Police Station point (-4.0Y, Park point (0,-5)7
3.Draw Cartesian coordinates, then draw points A(2.2), B(6.2), C(6,-2),
D{2,-2). At that point iz a field plan, if all points are connected then the
field is in the form of a building?

Problem 1 should be a contextual problem that students will solve.
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No Media Revision
Before Revision After Revision
& Mari Merencanakan ﬂ Mari Merencanakan
Dengan adanya informasi, buatlahsebuah rencana model pemecahan masalah! Berdasarkan informasi yang telah diperoleh, selidiki dan lengkapilah informasi

yangdiketahui!

Mari Melaksanakan Rencana *,‘i‘ Mari Melaksanakan Rencana
Lanlen

runakan langkah yang telah anda siapkan untuk memecahkan masalah!
Gunakan hasil yang diperoleh dari penyelelidikan untuk menemukan
penyelesaian masalah!

English Version:

M1 Let's Plan WA Let's Plan
5.4,

Bazed on the information that has bean obtginad, investigate and complete the
knowr information!

With the information n place, create a problem-solving model plan!

o0e oCe
K A Let's Execute the Plan B Let's Execute the Plan
o228 e ¥
Use the steps you have prepared to solve the problem! Use the results obzined from the mvestigation 1 find 2 solution 1o the
problam!

In the PBL syntax, the Let's Plan and Let's Implement the Plan section

should be adjusted to explain the PBL stage in the worksheet instructions.
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Media Revision

7 Before Revision

5895 Permasalahan 2

2. Perhatikan denah binatang dibawah ini

Gambar ilustrasi diatas menunjukkan aliran sungai yang melewati beberapa
titik koordinat. Aliran sungai tersebut akan dilewati ikan cupang untuk
menemukan teman-temannya.

a. Coba sebutkan 5 koordinat awal yang dilalui ikan cupang tersebut.

b. Scbutkan koordinat F yang dilalui ikan cupang dan sebutkan pada

kuadranberapa ?

English Version:
5285 Issue 2

2. Take a lock at the animal floor plan below

G:—\.'-A 5 ﬁ\q

The illustration above shows the flow of a river passing through
several coordinate points. The river flow will be passed by betta fish to
find their friends
1. Try to name the mitial 5 coordinates that e betta fish went through.
2. Name the F coordinate that the betta fish passes through and state

in what quadrant.

After Revision

oo0e

2. Perhatikan koordinat kartesius dibawah ini. Amati ilustrasi pola yang
dilewati semut berikut ini. Suatu hari koloni semut bergerak mengerumuni
sisa rambutan yang terjatuh dilantai, salah satu semut bergerak dari titik
(0,0)dan berpindah mengikuti polauntuk mencari sisi rambutan yang
paling manis. Pola yang dilewati semut yaitu 1 satuanke atas dan 1 satuan
ke kiri, 1 satuanke bawah dan 1 satuanke kanan, 1 satuan keatas dan 1

satuan keKiri, | satuankebawahdan | satuankekanan,......,...

a. llustrasikan pola tersebut pada koordinat kartesius
b. Tentukan koordinat semut setelah bergerak.

1. 10kali

2. 20kali

3. 30kali

4. 50kali

e

Tentukan waktu yang diperlukan semut untuk bergerak 10 kali jika

dalam waktu 2 menit semut dapat menempuh 2 cm?

| ,_,‘t Issue 2
Ll

2. Consider the cartesian coordinates below. Consider the following
illustration of the pattern passed by ants. One day the colony of ants moved
around the rest of the rambutan that had fallen on the floor, one of the ants
moved from the point (0.0) and moved in a pattern to find the sweetest side
of the rambutan. The partern passed by ants is 1 unit up and 1 unit to the
left. 1 unit down and 1 unit to the right, 1 unit up and 1 unit to the left, 1
unit down and 1 unit to the right, . .

a. [lustrate the pattern at cartesian coordinates

b. Determine the coordinates of the ants after moving
1. 10 times
2. 20 times
3. 30 times

4. 50 times

n

. Determine the time it takes for an ant to move 10 times if within 2

nunutes 1t can travel 2 cm?

Problem 2 should be a contextual problem that students will solve. The

question section should only be used as a collection phase, not a problem

orientation phase.
Before Revision

i §‘§‘. Mari Menanya

Dari permasalahan di atas, informasi apasaja yangkalian ketahui?

Apasaja yangditanyakan padasoal diatas?

English Version:
v A Let's Ask It

w2

Obzerve the problem above, what mformation de you Jmow?

What are the questions asked in the question above?

After Revision

ﬂ Mari Menanya -

Amati permasalahan di atas, informasi apa saja yang kalian ketahui?

Apa saja yangditanyakan padasoal di atas?

Let's Ask It

From the problams above, what  information do you kmow?

What are the questions asked in the question above?
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No

Media Revision

Before Revision

M Permasalahan 3

3.Dalam suatu denah yang dipetakan dalam sistem koordinat kartesius.

Perhatikan denah dibawah ini

. Rumah B % .
Altaf fg b Sekolah
/8%, Rumah
L= =N Febrin

s =
A X T Masjid | A T
4 Y
. , Bt
ﬁﬂmmun Ferumahan
=% Pemadam X
Kebakaran
-t Kantor Desa

a) Posisi Stasiun Pemadam Kebakaran terhadap Masjid,

b)Posisi Rumah Febrin terhadap Masjid,

c) Posisi Rumah Altafterhadap Pukesmas,

d)Posisi Sekolah terhadap Perumahan.

) Sebutkan titik-titik koordinat tempat di desa “PERMAI” yang berada pada

kuadran I, kuadran 11, kuadran I11, kuadran IV

English Version:

3. Ina floor plan mapped in a cartesian coordinste system Take a look at the

floor plan below.

a) The position of the Fire Station against the Mosque,

b)The position of the Fehrin Houze towards the Mozque,

) The position of Altaf House towards Pukesmas,

d) The School's Position on Housing.

2)Name the coordmates of the place in the willage "PERMAL" which 1z in
quadrant I, quadrant IT, quadrant III, quadrantIV.

In the PBL syntax, the Let's Ask It section should be adjusted to the
explanation of the PBL stage in the Worksheet instructions.

After Revision

Permasalahan 3

Lt

3. Dalamsuatu denah yang dipetakan dalamsistem koordinat kartesius. Dalam
kegiatan libur semester, ekstrakulikuler astronomi men gadakan outbond di
Bumi perkemahan  Febrin dan Altaf mengeluarkan uang sebesar
Rp120.000,00. Terdapat beberapa kegiatan outbond yang akan mereka ikuti
diantaranya arung jeram, rubah terbang, susur sungai, jembatan goyang dan
lomba bakiak yang akan membutuhkan waktu 35 menit. Adapun kegiatan
outbond dimulai dari Arung Jeram (Rafting) dengan koordinat (-5,3), Rubah
Terbang (Flying fox) dengan koordinat (-1,2), Susur Sungai dengan
koordinat (-4,-3), setelah kegiatan tersebut mereka istirahat 5 menit setelah
itu kemudian melanjutkan kegiatan outbond Jembatan Goyang dengan

koordinat (-2,-3) dan diakhiri dengan Lomba Bakiak dengan koordinat (3 ,4)

a. Buatlahkoordi han tersebut

kartesius dari bumi perk

b. Jelaskan posisi setiap permainan outbond dalam bidang koordinat
kartesius

¢. Tentukan koordinat Rubah Terbang terhadap acuan (2.-3) jika Rubah
Terbang memiliki koordinat (-1,2), kemudian hitunglah jarak langkah
antartitik koordinat?

d. Tentukan waktu yang dibutuhkan setiap kegiatan outbond tersebut,

jelaskan jawabanmu?

3. Inafloor plan mapped in a cartesian coordinate system. In semester break
activities, extracurricular astronomy held outbound at the campground,
Ecbrin and Aliaf spent Rp. 120.000.00. There are several outbound
activities that they will participate in including rafting, flying foxes, river
crossing, rocking bridges and clog competitions that will take 35 minutes.
The outbound activities start from Rafting with coordinates (-5.3), Flying
fox with coordinates (-1.2), River Rafting with coordinates (-4, -3), after
the activity they rest 5 minutes after that then continue outbound activities
Geoyang Bridge with coordinates (-2, -3) and end with Clog Race with
coordinates (3.4)

Make cartesian coordinates of the campsite

o

Describe the position of each outbound game in the cartesian

coordinate plane

n

Determine the coordinates of the Flying Fox against the reference (2.-
3) if the Flying Fox has coordinates (-1.2), then calculate the distance
of steps between the coordinate points?

d. Determine the time needed for each outbound activity, explain your

answer?

In problem 3, it should be a contextual problem that students will solve
during the learning process, and questions a to e should be replaced as

problems.
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Media Revision

Before Revision
17| Permasalahan 4

4. Perhatikan deretan kandang binatang di kebun binatang berikut

W o? ] 3 |l A

Penjaga kebun binatang membuat kode kandang binatang misalnya singa
sebagai ML2U (Mamalia Left 2 Up) sedangkan burung unta sebagai AR3D
(Aves Right 3 Down).

Tentukan binatang dengan kode

a. ML2D

b. MLIU

¢. ML3U

d. AR3U

¢. AR2D

English Version:

4.Take alock atthe zoo's cages below.

e

Zookeepers code animal enclosures for example lions as WML QMammals
Left 2 Up) while ostriches as AR3D (Aves Right 3 Down).

Define animals by code

2 MLID

b MLIU
c. ML3U
d. AR3IU
e ARID

After Revision

X1/ Permasalahan 4

4. Suatu hari Raina sepulang sekolah langsung mengerjakan tugas sehingga
posisi barang-barang yang ada di lantai kamarnya berserakan. Adapun
barang tersebut merupakan perlengkapan sekolahnya yang terdiri dari
penggaris, pulpen, penghapus, buku, pensil, tas,dan pensil warna.
Perhatikan barang-barang yang berserakan dilantai kamar Raina berikut.

: /
e
: =

"
R
g

3 [~

2 e at

1 I

A 3 c [ L ¥ [ "
Kolom

a. Bagaimana posisi pensil dan pensil warna terhadap tas?
b. Berapakah jarak titik penggaris terhadap pulpen?

ﬂ Issue 4

4. One day Raina after school immediately did the assignment so that the
position of the items on the floor of her room was scattered. The item is his
school supplies consisting of rulers, pens, erasers, books, pencils, bags, and
colored pencils. Pay attention to the items scattered on the floor of Raina's
room below.

. 7
e
: &

Baris

1 /
A B < D 8 ¥ G "
Kolom
. What is the position of pencils and colorad pencils against the bag?
. What is the distance of the ruler point to the pen?

o

In problem 4, it should be modified to be more contextual.
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No

Media Revision

10 Before Revision

MY Permasalahan 5

5. a.Gambarlah bidang koordinat kartesius yang memuat 4 kuadrandengan
titik A(4,2),B(4,-6),dan C(-4,3) pada bidang koordinat Kartesius!
b.Buatlah garis melalui titik A dan B, melaluititik A dan C, serta melalui
titik B dan C padabidang koordinat kartesius!
¢. Bagaimana kedudukan garis-garis yang terbentuk tersebut terhadap

sumbu-X dansumbu-Y?

English Version:

Issue §

3. a. Draw a cartezizn coordinate plane containing 4 quadrants with points
A(4.2) B4 6)and Cf
b, Dramy a line through points A and B, through points A and C, and through
points B and C on the cartesian coordinate plane!
c. What iz the position ofthe formed lines  with respect to the X-

in the cartesian coordinate plane!

axis and Y-axis?

After Revision

@! Permasalahan 5

5. Suatu hari padaliburan sekolah akhir tahun Raina, Febrin, dan Dito akan
berkunjung ke tempat wisata yang berada di Yogyakarta diantaranya
Monumen Tugu Yogyakarta, Malioboro, Keraton Yogyakarta, dan
Gembira Loka Zoo. Mereka berencana untuk berkumpul di Malioboro
karena rumah mereka berada di desa berbeda sebelum menuju destinasi
berikutnya. Dari malioboro merekamenuju Keraton Yogyakarta yang
berkoordinat (-2 -6), mereka berkeliling dan berfoto disana. Selanjutnya
mereka menuju tempat wisata Gembira Loka Zoo yang berkoordinat (8,-6)
disana mereka melihat binatang, bermain dan memberi makan binatang
serta berfoto. Kemudian mereka menuju wisata terakhir tetapi mereka
berhentiuntuk makan siang di Kafe Basabasi Sorowajan di koordinat (8,2),
kemudian merekamelanjutkan ke destinasi wisataterakhir yaitu Monumen
Tugu Yogyakartayang berkoordinat (4,2).

a. Gambarkan koordinat-koordinat titik dan rute perjalanan dalam cerita

diatas ?

=

- Jika dibuat garis melalui titik Keraton Y ogyakartamenuju Gembira
Loka Zoo. Bagaimana kedudukan garis tersebut terhadap sumbu-X dan

sumbu-Y?

o

Jika dibuat garis melalui titik Gembira Loka Zoo menuju Kafe Basabasi
Sorowajan. Bagaimanakedudukan garis terhadap sumbu X dan sumbu
Y?

o

. Jika dibuat garis melalui titik Monumen Tugu Y ogyakarta menuju
Gembira Loka Zoo. Bagaimana kedudukan garis terhadap sumbu X dan

sumbu Y?

o8 %6 Issue 5

3. Ome day dwing Rama's year-end school holidays, Febrin, and Dito will
visit tourist attractions i Yogvakarta melnding Tugn Yogyakarta
Monurnent, yalighoro, Yogyakartz Palzce, and Gembira Loka Zoo. They
plan to gather in }fzlighorg because their home is in a different village
before heading to their next destination. From halighoro they went to
Vogyakarta Palace with coordinates (-2,-6), they went around and took
pictures there. Then they went to the tourist spot Crembira Lok oo
coordinates (8, -8) where thev saw animals, plaved and fad animals and
took pictures. Then they went to the last tour but they stopped for hunch at
Kafe Basabagl Soromzian at coordinates (2.2), then they continued to the
last tourist destination, namely Tngy Yogvakarta Momument which
coordinates (4.2).

a Draw the coordinates of the points and travel routes in the story above?

b If a line is made through the point of Yogyakarta Palace to Gembira
Loka Zoo. How do the lines stand with respact to the X-axis and Y-axis?

c. Ifa line is made through the point of Gembira Loka Foo to Kafe
Bazzhazi Soronaian. How is the line positioned with respect to the X
axis and ¥ axis?

d. If 2 line is made through the point of Tygy Momument Yogyakarta to
Gambira Loks Zoo. How is the line positioned with respect to the X axis
and Y axis?

In problem 5, it should be changed into contextual problem.

After revision, the PBL worksheet was tested on 34 students to asses its practicality. A
learning process was conducted using the worksheet and ended with a critical thinking
test provided in the worksheet. The practicality of the worksheet was assessed by a

questionnaire of students’ responses and critical thinking test results.
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Table 6. Results of Student Response Questionnaire

No Assessment Aspect Number of Scores Average Category
Questions Score

1  Giving a simple explanation 3 15 5 Excellent
2 Building basic skills 4 16 4 Good
3 Concluding 1 4 4 Good
4  Giving an advance explanation 1 4 4 Good
5 Devising strategy 1 4 4 Good
Total 10 43 4,2 Good

Based on Table 6, it is known that the average results of the student response
questionnaire to the worksheet are 4,2. Hence, it is concluded that the worksheet has
met the practicality aspect with a good category.

Table 7. Achievement Results of Critical Thinking Ability

No Completeness Number of Percentage

Students
1 Completed 22 64,70 %
students
2 Incomplete 12 35,29 %
students
Total 34 100 %

Based on Table 6, it is concluded that the highest score of students' critical thinking skills
is on giving a simple explanation of 5, which is included in the excellent category, while
the others are in a good category. Moreover, Table 7 shows that more than 60% of students
scored above the minimum score requirement (75). Therefore, the PBL Worksheet met the
practicality.

This development research produces worksheets based on problem-based learning
on the material Cartesian coordinates to support the critical thinking skills of grade eight
junior high school students. The stages of problem-based learning are applied to activities
in a worksheet. Problem-based learning worksheet developed meets the criteria of validity
based on material expert assessment and media expert assessment. Moreover, based on
students' responses, the worksheets meet the feasibility criteria. Learning media or teaching

materials in the form of problem-based learning worksheets are of decent quality and can
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be used as a source of learning cartesian coordinate material. Judging from the color of the
worksheet, students feel enthusiastic about learning using this problem-based learning
worksheet learning media. This finding is like previous research with an attractive display
of teaching materials that can make it easier for students to learn learning materials
(Rahimabh et al., 2020).

Previous studies that align with this research are researches on developing
worksheets based on problem-based learning on an angle topic for junior high school
students, showing that the learning media developed is in the excellent category, based on
material expert assessments (Abdillah & Astuti, 2020). The practicality of learning media
is reviewed from teacher assessments and the results of student responses that show that
learning media are practical. Previous development research that shows valid and practical
worksheet results is problem-based learning worksheet development research on social
arithmetic material for grade seven junior high school students (Ridwan et al., 2016).

The results showed that the average results of the analysis of students' critical
thinking problems amounted to 3,97 which was in the high category. This finding indicates
that the evidence used meets the indicators of critical thinking skills because worksheet is
designed according to the problem-based learning model to support critical thinking skills.
Teachers should get used to giving hots questions to foster students' critical thinking skills
(Saraswati & Agustika, 2020). This finding is like research Yuliantaningrum and Sunarti
(2020) which states that learning to apply hots questions can stimulate students’ critical
thinking skills. In addition, research Sanjaya et al. (2017) states that the development of
problem-based learning worksheet impacts students' cognitive outcomes and supports
students' critical thinking skills. In line with research Mahmudah and Bahtiar (2022) that
results in the development of hots-based worksheet can improve critical thinking skills.

Thus, problem-based learning worksheets developed by researchers can support
students' critical thinking skills. The learning process using problem-based worksheets
significantly improves students' critical thinking skills more than conventional models (Al-
Fikry et al., 2018). Research Astuti et al. (2018) shows that the results of worksheet
development impact students' critical thinking skills.

The worksheet resulting from this development research gets a positive response
from students who are shown by students who are more enthusiastic and motivated in
learning activities using engaging learning media, seen from the content and appearance.
The worksheet learning media that looks attractive is essential to encourage students'

curiosity. This finding is in line with research by Fitri et al. (2017) shows that the attractive
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display of student worksheets, pictures, and illustrations makes students happier to learn
them.

In addition, the worksheet is presented with stages according to the problem-based
learning model, namely orientation of students to problems, organizing students, guiding
investigations, developing works, and analyzing and evaluating problem-solving processes
that help students to find their knowledge with meaningful activities. With the given
stages, learners are guided to see concepts in cartesian coordinates. In line research by P.
H. M. Astuti et al, (2021) shows that the application of problem-based learning in
mathematics learning can relate problems given to real life, learning activities carried out
are more meaningful and student-centered, can improve memory through direct problem-

solving activities, and can collaborate in the problem-solving process.

CONCLUSION

Based on the description of the results and discussion above, the research results on
developing student worksheets based on Problem-Based Learning (PBL) are learning
media in the form of PBL-Worksheet, developed based on problem-based learning on
feasible cartesian coordinate material. The feasibility of LKPD from the material validation
results is 4.1, with the category of material validation results being good. The results of
media validation are 4 with good categories. The practicality of LKPD developed received
results from student questionnaires, namely 4,2 with good categories. The developed
worksheet received the results of achieving students' critical thinking skills, with 64,70 %
of students reaching the minimum score requirement (75) for the critical thinking test. It
indicated that PBL-based LKPD is declared feasible to support students' critical thinking
skills.

REFERENCES

Abdillah, M. D., & Astuti, D. (2020). Pengembangan Lembar Kerja Peserta Didik Berbasis
Problem-Based Learning Topik Sudut. PYTHAGORAS: Jurnal Pendidikan
Matematika, 15 (2), 2020, 190-200, 15(2), 190-200.
https://doi.org/https://doi.org/10.21831/pg.v15i2.36444

Al-Fikry, 1., Yusrizal, Y., & Syukri, M. (2018). Pengaruh Model Problem Based Learning
Terhadap Kemampuan Berpikir Kritis Peserta Didik Pada Materi Kalor. Jurnal
Pendidikan Sains Indonesia, 6(1), 17-23. https://doi.org/10.24815/jpsi.v6il1.10776

Arends, R. I. (2012). Learning to Teach, Ninth Edition (Ninth Edit). Mc Graw-Hill
Companies. https://hasanahummi.files.wordpress.com/2017/04/connect-learn-
succeed-richard-arends-learning-to-teach-mcgraw-hill-2012.pdf

Astuti, P. H. M., Bayu, G. W., & Aspini, N. N. A. (2021). Penerapan Model Pembelajaran

565




566 A Problem-Based Learning Worksheet: An Effort to Support Students’ Critical Thinking
Skills on Cartesian Coordinates Topic

Problem-Based Learning untuk Meningkatkan Hasil Belajar Matematika Siswa.
Jurnal Mimbar Ilmu, 26(2), 243-250. https://ejournal.undiksha.ac.id/index.php/MI
Astuti, S., Danial, M., & Anwar, M. (2018). Pengembangan LKPD Berbasis PBL (Problem
Based Learning) untuk Meningkatkan Keterampilan Berpikir Kritis Peserta Didik
pada Materi Kesetimbangan Kimia. Chemistry Education Review (CER), 1(2), 90—

114. https://doi.org/https://doi.org/10.26858/cer.v0i1.5614

Demiral, U. (2018). Examination of Critical Thinking Skills of Preservice Science
Teachers: A Perspective of Social Constructivist Theory. Journal of Education and
Learning, 7(4), 179. https://doi.org/10.5539/jel.v7n4p179

Departemen Pendidikan Nasional. (2006). Peraturan Menteri Pendidikan Nasional RI
Nomor 22 Tahun 2006 tentang Standar Isi untuk Satuan Pendidikan Dasar dan
Menengah (pp. 1-48). Depdiknas.

Departemen Pendidikan Nasional. (2007). Model-model Pembelajaran Matematika dan
[Imu Pengetahuan Alam. Direktorat PLSB.

Faiziyah, N., & Priyambodho, B. legowo. (2022). Analisis Kemampuan Berpikir Kritis
dalam Menyelesaikan Soal HOTS Ditinjau dari Metakognisi Siswa. AKSIOMA:
Jurnal Matematika Dan  Pendidikan  Matematika, 11(4), 2823-2835.
https://doi.org/https://doi.org/10.24127/ajpm.v11i4.5918

Fitri, R. A., Noviana, E., & Fendrik, M. (2017). Pengembangan Lembar Kerja Siswa pada
Mata Pelajaran Matematika Kelas 5 Sekolah Dasar (Penelitian Pengembangan dengan
Materi Volume Kubus dan Balok di SD IT Al-fityah). Jurnal Online Mahasiswa
Fakultas Keguruan Dan Ilmu Pendidikan Universitas Riau, 4(1), 1-12.
https://jom.unri.ac.id/index.php/JOMFKIP/article/view/13366

Hosnan, M. (2014). Pendekatan Saintifik dan Kontekstual dalam Pembelajaran Abad 21:
Kunci Sukses Implementasi Kurikulum 2013. Ghalia Indonesia.

Kementerian Pendidikan Dan Kebudayaan. (2014). Peraturan Menteri Pendidikan dan
Kebudayaan. Peraturan Menteri Pendidikan Dan Kebudayaan Nomor 103 Tahun
2014, 4. https://pgsd.uad.ac.id/wp-content/uploads/lampiran-permendikbud-no-103-
tahun-2014.pdf

Mahmudah, M., & Bahtiar, M. D. (2022). Pengembangan E-LKPD Berbasis Higher Order
Thinking Skills Pada Mata Pelajaran Akuntansi Keuangan Sebagai Upaya
Meningkatkan Berpikir Kritis Peserta Didik. Jurnal Pendidikan Akuntansi (JPAK),
10(1), 80-93. https://doi.org/10.26740/jpak.v10n1.p80-93

Nasrulloh, M. F., & Umardiyah, F. (2020). Efektivitas Strategi Pembelajaran Think Talk
Write (TTW) pada Pembelajaran Matematika. LPPM Universitas KH. A. Wahab
Hasbullah.

Niken, Susanto, Toto, & Setiawan, B. (2012). Penerapan Pembelajaran Matematika
Melalui Model Pembelajaran Reciprocal Dalam Mengatasi Kesalahan Siswa
Menyelesaikan Soal Matematika Kelas X SMP N 1 PAKUSARI Pokok Bahasan
Statistika Semester Ganjil Tahun Ajaran 2012/2013. Kadikma, 3(3), 95-108.
https://doi.org/https://doi.org/10.19184/kdma.v3i3.1016

Nizam. (2016). Ringkasan Hasil-hasil Asesmen Belajar Dari Hasil UN, PISA,
TIMSS,INAP. Pusat Penilaian Pendidikan Badan Penelitian dan Pengembangan
Kementerian Pendidikan dan Kebudayaan.

Nurfitriyanti, M. (2016). Model Pembelajaran Project Based Learning terhadap
Kemampuan Pemecahan Masalah Matematika. Formatif : Jurnal Iimiah Pendidikan
IPA, 6(2), 149-160. https://doi.org/http://dx.doi.org/10.30998/formatif.v6i2.950

OECD. (2016). PISA 2015 results (volume 1): Excellence and Equity in Education. OECD
Publishing. https://doi.org/https://doi.org/10.1787/9789264266490-en

OECD. (2019). PISA 2018 Results (Volume 1): What Students Know and Can Do, PISA,.




Sekar Kinanti, Sri Rejeki

OECD Publishing. https://doi.org/https://doi.org/10.1787/5f07c754-en

Prastowo, A. (2013). Panduan Kreatif Membuat Bahan Ajar Inovatif. DIVA Press.

Rahimah, W., Zaini, M., & Halang, B. (2020). Work Sheet Development of High School
Students Biology Based on Critical Thinking Skills on the Motion Systems Concept.
BIO-INOVED : Jurnal Biologi-Inovasi Pendidikan, 2(2), 100-105.
https://doi.org/10.20527/bino.v2i2.8474

Relia, L. (2016). Keterkaitan antara Lembar Kerja Peserta Didik (LKPD) matematika
dengan model pembelajaran kreatif, inovatif, dan produktif (KIP). PRISMA,
Prosiding Seminar Nasional Matematika, 97-103.
https://journal.unnes.ac.id/sju/index.php/prisma/issue/view/1251

Ridwan, R., Zulkardi, & Darmawijoyo. (2016). Pengembangan Perangkat Pembelajaran
Aritmatika Sosial Berbasis Problem Based Learning di Kelas VII. Elemen, 2(2), 92—
115. http://e-journal.namzanwadi.ac.id/index.php/jel/article/view/180

Rokhimah, S., & Rejeki, S. (2018). Pembelajaran Dengan Model 4K. Jurnal Penelitian
Didaktik Matematika, 2(1), 1-13.
https://doi.org/http://dx.doi.org/10.30659/kontinu.2.1.1-13

Sanjaya, A. A., Caswita, C., & Sutiarso, S. (2017). Pengembangan LKPD untuk
Mendukung Model PBL Ditinjau dari Kemampuan Berpikir Kritis Matematis. Jurnal
Pendidikan Matematika Universitas Lampung, 5(10), 1-10.
http://jurnal.fkip.unila.ac.id/index.php/MTK/article/view/14510

Saputro, B. (2021). Best Practice Penelitian Pengembangan (Research and Development)
Bidang Manajemen Pendidikan IPA (S. Anam (ed.)). Academia Publications.

Saraswati, P. M. S., & Agustika, G. N. S. (2020). Kemampuan Berpikir Tingkat Tinggi
Dalam Menyelesaikan Soal HOTS Mata Pelajaran Matematika. Jurnal limiah Sekolah
Dasar, 4(2), 257-269. https://doi.org/10.23887/jisd.v4i2.25336

Sari, C. K., Sutopo, S., & Aryuna, D. R. (2016). The Profile of Students’ Thinking in
Solving Mathematics Problems Based on Adversity Quotient. JRAMathEdu (Journal
of Research and Advances in Mathematics Education), 1(1), 36-48.
https://doi.org/10.23917/jramathedu.v1i1.1784

Septian, R., Irianto, S., & Andriani, A. (2019). Pengembangan Lembar Kerja Peserta Didik
(Lkpd) Matematika Berbasis Model Realistic Mathematics Education. Jurnal
Educatio FKIP UNMA, 5(1), 59-67. https://doi.org/10.31949/educatio.v5i1.56

Sholihah, 1., & Rejeki, S. (2020). Peningkatan Kemampuan Berpikir Kritis melalui
Penerapan Pendekatan Pendidikan Matematika Realistik Indonesia (PMRI) pada
Pembelajaran Himpunan. Jurnal Penelitian Didaktik Matematika, 4(1), 1-16.
https://doi.org/10.30659/kontinu.4.1.1-16

Thiagarajan, Sivasailam, & dkk. (1974). Instructional Development for Training Teachers
of Exceptional Children A sourcebook. In Indiana University. Indiana University.
https://eric.ed.gov/?id=ED090725

Trivette, C. M., Dunst, C. J., Hamby, D. W., & O’Herin, C. E. (2009). Characteristics and
Consequences of Adult Learning Methods and Strategies. In Practical Evaluation
Reports (Vol. 2, Issue 1). https://files.eric.ed.gov/fulltext/ED565253.pdf

Widana, I. W., Yoga, I. M., Nyoman, N., & Jayantika, I. G. A. T. (2018). Higher Order
Thinking Skills Assessment towards Critical Thinking on Mathematics Lesson.
International Journal of Social Sciences and Humanities, 2(1), 24-32.
https://doi.org/10.29332/ijssh.v2n1.74

Widoyoko, E. P. (2017). Evaluasi program pembelajaran: Panduan praktis bagi pendidik
dan calon pendidik. Pustaka Pelajar.

Yuliantaningrum, L., & Sunarti, T. (2020). Pengembangan Instrumen Soal HOTS untuk
Mengukur Keterampilan Berpikir Kritis, Berpikir Kreatif, dan Pemecahan Masalah

567




568 A Problem-Based Learning Worksheet: An Effort to Support Students’ Critical Thinking
Skills on Cartesian Coordinates Topic

Materi Gerak Lurus pada Peserta Didik SMA. IPF : Inovasi Pendidikan Fisika, 9(2),
76-82. https://doi.org/https://doi.org/10.26740/ipf.vIn2.p%25p

Yulianti, E., & Gunawan, I. (2019). Model Pembelajaran Problem Based Learning ( PBL ):
Efeknya Terhadap Pemahaman Konsep dan Berpikir Kritis Problem Based Learning (
PBL ) Learning Model: The Effect on Understanding of Concept and Critical
Thingking. Indonesian Journal of Science and Mathematics Education, 2(3), 399-
408. https://doi.org/10.24042/1JSME.V213.4366

Zulfah, Fauzan, A., & Armiati. (2018). Pengembangan Lembar Kerja Peserta Didik
Berbasis Problem Based Learning untuk Materi Matematika Kelas VII. Jurnal
Pendidikan Matematika, 12(2), 33-46.
https://doi.org/https://doi.org/10.22342/jpm.12.2.4646.33-46




