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ABSTRACT

This research is about the development of a PjBL-based student worksheet that
aims to support the numeracy skills of students, especially at the junior high school
level, and to describe the development process as well as the validity and feasibility
of PjBL-based student worksheet on the topic of integers to support the numeracy
skills of seventh-grade students. This research uses the ADDIE development model
(Analyze, Design, Development, Implementation, evaluation). The development
stages in this research are preliminary studies, planning, worksheet development,
worksheet validation, and worksheet feasibility testing. The subjects of this study
were seventh-grade students of a private junior high school in Surakarta, Central
Java, Indonesia, in the 2023/2024 academic year. The data obtained from this
study were interviews and questionnaire assessments. The worksheet validation by
two expert validators showed that the worksheet was declared very valid with an
average score of 3.725. The feasibility test results based on a questionnaire from
students showed an average score of 3.248 with a very valid category.
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INTRODUCTION

Numeracy is applying
mathematical concepts and number
operations in everyday life. This ability
refers to a comprehensive understanding
that can express information
mathematically through graphs, charts,
and table (Han et al., 2017)With
numeracy skills, learners can interpret
the results of the analysis for further
consideration in making predictions and
decisions (Mahmud & Pratiwi, 2019).

Minimum Competency
Assessment (MCA) is an activity to
measure  the  actual minimum
competencies required to map regions
and schools according to these required
competencies (Martiyono et al., 2021).
The three elements of the MCA for
numeracy are content, cognitive
process, and context.  Numbers,
measurement and geometry, algebra,
and data and uncertainty are the four
elements of numeracy content. The
cognitive processes in numeracy are
understanding, application, and
reasoning. Furthermore, the context in
numeracy is personal, socio-cultural,
and scientific (Ministry of Education
and Culture, 2020).

Numeracy skills are learned from
primary to secondary school. This is to
achieve the objectives of the
independent curriculum, which mainly
focuses on simplification efforts and its
thematic-integrative nature. Therefore,
mathematics teachers must have the
skills to manage learning that can
optimize students' numeracy skills.

Teachers, as educators, certainly
have the expertise to create a learning
environment that can actively involve
students in learning by providing
relevant media and learning resources.
A student worksheet is one of the media
that can support the involvement of
students in learning. A student
worksheet is an activity guide for

students that can be electronic or
physical, where there are problems that
must be solved by students by the
learning objectives (Noprinda & Soleh,
2019). Teachers use student worksheets
for successful learning so that teachers
and students can interact effectively
(Umbaryati, 2016).

Some factors determine the
learning diversity of students, among
others: (1) teacher factors, teachers can
be seen from teaching abilities, personal
attitudes, and knowledge; (2) learner
factors, because students certainly have
their talents, interests and motivations,
analytical abilities, personal attitudes,
and learning styles; (3) interaction
factors seen from interactions between
teachers-students-environment and
learning systems; (4) facility factors,
not only teachers and students but
facilities also support learning, such as
learning media, learning instruments, a
supportive learning environment and
learning resources (Tae et al., 2019).

Student worksheets have the
benefit of helping direct students to find
the concept of subject matter through
individual and group activities, develop
process skills, foster students' interest in
the surrounding environment and
scientific attitudes, and make it easier
for teachers to assess students' success
in achieving learning targets
(Kristyowati, 2018). According to
(Prastowo, 2012), There are four
functions of student worksheets,
namely: (1) as teaching material for
students to be more active and minimize
the teacher being the center; (2) as
teaching material to assist students in
understanding the material presented;
(3) as practical and concise teaching
material; (4) as a medium to facilitate
the actualization of learning for
students.

The learning model is one of the
essential elements of learning. Project-
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based Learning (PjBL) is one of the
innovative learning models because it
uses a project as a means of learning,
thus making students more active
during the learning process. Not only
that, but students can work together in
groups and manage time optimally so
that they can produce a product that
has value. (Melinda & Zainil, 2020).
The PjBL model was taken because it
can make students behave freely when
learning takes place, make decisions,
and then present the results of their
discussions, which can invite students
to play a more active role (Tasci, 2015).
PjBL can make students think critically
and systematically to be multiple
intelligences because it uses this
intelligence in all activities in the
surrounding environment.

The PjBL model involves students
actively, personally and in groups, in
achieving learning objectives by
producing actual products or works.
(Dinda & Sukma, 2021). The steps of
PjBL are: (1) providing fundamental
questions;  (2) designing  product
planning; (3) preparing a manufacturing
schedule; (4) monitoring  project
activeness and development; (5) testing
results;  (6) evaluating learning
experiences. (Ariyana et al., 2018).

Several previous studies have
developed student worksheets to
optimize mathematics learning.
Research conducted by Nilam and
Rejeki (2021) developed a student
worksheet on solid figures by
integrating van Hiele's theory to support
the improvement of visual-spatial
abilities of junior high school students.
Meanwhile, research conducted by
Aprilianti and Astuti (2020) developed
a student worksheet on solid figure
material for grade VIII high school
students using the STEM learning
model. Miftah & Setyaningsih (2022)
developed an AKM-based student

worksheet on geometry material to
improve students' numeracy literacy
skills. In addition, there is a
development of a PjBL-based student
worksheet for junior high school
students on the subject of valid and
practical triangles. (Saputri et al., 2022).
A valid and practical PjBL-based
student worksheet was also developed
for the statistics topic. (Durohman et al.,
2018). Furthermore, research conducted
by Ulfah & Rejeki (2022) designed or,
in other words, developed student
worksheets on realistic mathematics
education-based set material to support
online learning in the COVID-19 era.

Based on some of these studies,
there has yet to be much research on
developing a PjBL-based student
worksheet that aims to support students'
numeracy skills, especially at the junior
high school level. Therefore, this study
describes the development process and
the validity and feasibility of the PjBL-
based student worksheet on integers to
support the numeracy skills of seventh-
grade students.

METHOD

The type of research used is
development and research (research
and development) (Sugiyono, 2013).
According to Sutama (2019), research
and development are steps or
procedures to develop or improve
products to create new products, all of
which  must be accountable. This
research uses the ADDIE development
model (Analyze, Design, Development,
Implementation,  evaluation).  The
analysis stage analyzes the core and
essential  competencies and  the
characteristics of students against
teachers. The design stage, namely
designing a PjBL-based student
worksheet on integers to support the
numeracy skills of Grade VII students,
includes  preparation of  product
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manufacturing, preparation of the
student worksheet's basic frameworks,
and preparation of research instruments.

At the development stage, expert
validation is carried out to know the
strengths and weaknesses of the student
worksheet and  make  revisions
according to the suggestions given until
the product is said to be valid for
testing. At the implementation stage, the
effectiveness of the student worksheet
was also tested with students.
Furthermore, at the evaluation stage,
namely analyzing the quality of the
student worksheet in terms of the
suitability of the material content, the
final revision of the student worksheet
that has been developed is carried out.

The subjects of this study were
Grade VII students in a private junior
high school in Surakarta, Central Java,
Indonesia, conducted in the odd
semester of 2023/2024. Data collection
techniques  used interviews and
questionnaires involving teacher and
lecturer respondents. Interviews were
conducted at the analysis stage to
determine  the  characteristics  of
students, media, and materials.
Questionnaires are used to assess the
validity of the PjBL-based student
worksheet on whole number material to
support the numeracy skills being
developed in grade VII students.
Questionnaires are also used at the
implementation stage for the feasibility
of the student worksheet.

Likert scale is the most commonly
applied scale in research, especially
analysis. The Likert scale measures a
person or group's opinions, attitudes,
and perceptions about an event or

activity. The words used in expressing
opinions on the Likert scale can be
written, among  others:  Strongly
Disagree, Disagree, Agree, Strongly
Agree. For quantitative analysis
purposes, the answer is given a score of
Strongly Disagree (Score 1), Disagree
(Score 2), Agree (Score 3), and
Strongly Agree (Score 4) (Budiaji,
2013).

The data analysis techniques used
in this research are quantitative and
qualitative descriptive analysis
methods. In this study, quantitative
descriptive analysis is used to process
data obtained through a questionnaire in
the form of a score (Likert scale), which
is then calculated using a percentage of
each subject to determine the results of
the product's validity. Furthermore,
calculating the average indicator using
the formula quoted from (Arikunto,
2010).

_ XX
*=N
Description:
X = Average value
>x = Number of values
N = Number of subjects

Interpret descriptively qualitative
with Interpret descriptively qualitative
with assessment criteria. If the score is
less than 2.00, then it is classified as
invalid/not feasible; a score of 2.50-2.00
is included in the classification of less
valid/less feasible, 3.00-2.50 is included
in the valid/feasible classification; if the
score is more than 3.00, then it is
classified as very valid/very feasible.
Figure 1 shows the Research Procedure.
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RESULTS AND DISCUSSION

A PjBL-based student worksheet
on integers to support numeracy skills
in  seventh-grade  students  was
developed through research
and development(R & D). The
development model taken is Analysis,
Design, Development, Implementation,
and Evaluation (ADDIE). The stages of
the method include analysis, design,
development, implementation, and
evaluation. However, this article only
describes up to the implementation
stage.

At the analysis stage, an analysis
was carried out related to students'
characteristics, the material's
characteristics, and the media and
teaching materials used in learning
mathematics in grade VII. Based on the
analysis results, students are active in
the learning process because integer
material is familiar, so students do not
find it challenging to recall integer
material. In  addition, researchers
developed two operations on integers,
namely addition and subtraction.
Students occasionally use student
worksheets and listen to explanations
from the teacher. The student
worksheets used are from several book

Figure 1. Research Procedure

sources; the type of student worksheets
given isdiscovery learningin the
analysis of the material to be developed
with  Project-Based  Learning-based
student worksheets by researchers,
namely integers in competencies 3.1
and 4.1.

In this design stage, the design of
PjBL-based student worksheet
components, which aim to produce a
PjBL-based student worksheet product
framework, is carried out. The
composition of PjBL-based student
worksheet products consists of a cover,
the identity of the student worksheet
compiler, a preface, a brief explanation
of the student worksheet, a list of tables
and a list of images, core competencies
and essential competencies, instructions
for using student worksheet, concept
maps, indicators of competency
achievement, the student worksheets
content, and a bibliography.

The development stage begins
with the process of preparing the
content of the PjBL-based student
worksheet  followed by  expert
validation. The worksheet contains
projects in accordance with PjBLsyntax
to support numeracy skills. PJBL syntax
consists of: (1) providing fundamental
questions;  (2) designing  product
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planning; (3) preparing a manufacturing
schedule; (4) monitoring the activity
and development of the project; (5)
testing the results; (6) evaluating the
learning experience. Meanwhile, to
support numeracy skills in number
content needs to involve: (1) cognitive
processes in  numeracy, namely
understanding, application, and
reasoning and (2) context in numeracy,
namely personal, socio-cultural, and
scientific.

Pertanyaan
Mendasar

1. Fundamental Questions.

At this stage, the teacher asks
fundamental questions about the topic
to be learned. The question can be
packaged in a case study in the real
world, followed by a more in-depth
search. The activity of providing basic
questions in meeting one is presented in
Figure 2.

Apd ity umur!

Menurut KBBI umur adalah lama waktu
hidup atau ada (sejak dilahirkan atau
diadakan). Seseorang pastinya mempunyai
umur yang berbeda-beda .

Kita pastinya mempunyai perbedaan umur
dengan orang lain, berbeda umur dengan
teman, kakak, adik, dan juga orang tua,

Figure 2. Fundamental Questions for Meeting 1

2. Project Design.

At this stage, the teacher divides
learners into groups and explains the
project completion procedure.
Furthermore, learners discuss to

develop a project completion plan. The
teacher also monitors the learners' group
participation in completing the project.
The project design activity in meeting
one is presented in Figure 3.
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3. Testing Results.

20
Desain Proyek o

Petunjuk Proyek :

1.Buat kelompok yang terdiri dari 4-5 orang.

2.Carilah informasi mengenai tahun lahir
ayah atau ibu dari masing-masing anggota
kelompok.

3. Tuliskan informasi tersebut pada tabel
berikut.

4.Buat garis bilangan dengan menunjukkan
selisih tahun lahir orang ta dan tahun
lahir masing-masing anggota kelompok.

5.Garis bilangan dibuat pada kertas yang
telah disediakan

Alat dan Bahan :
1.Penggaris.
2.Bolpoin.
3.Penghapus.

Figure 3. Project Design for Meeting 1

Furthermore,

students and

At this stage, the project results
are assessed when each group presents
the results in front of the class.

make conclusions together. The results
of the evaluation activity at meeting one
are presented in Figure 4.

Pengujian Hasil

Berdasarkan kegiatan proyek di atas
lakukanlah kegiatan di bawah!
1.Diskusikanlah hasil pekerjaan kalian yang
telah dilakukan dan presentasikan hasil
diskusi di depan kelas secara bergantian,
2.Apa yang dapat disimpulkan dari proyek
yang telah diselesaikan?

[ Kesimpulan \

=

.ra

o
Figure 4. Testing Results for Meeting 1

4. Evaluation.

At this stage, the teacher and
learners reflect on the project activities
and results that have been carried out.

This stage evaluates the activities as a
reference for improvement for the next
project assignment. Evaluation
activities in meeting one are presented
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in Figure 5.

Evaluasi

Setelah melakukan proyek seperti yang
dilakukan di atas saatnya sekarang
mengevaluasi pengalaman. Kerjakan latihan
soal di bawah ini untuk mengetahui sejauh
mana pengetahuanmu.

1.Nyatakan kalimat berikut dengan
menggunakan tanda positif dan negatif !
a. Suhu yang 63°C lebih tinggi dari 0°C
b Suhu yang 15°C lebih rendah dari 0°C

2. Ketika ditetapkan 0°C sebagai titik atau
suhu acuan (pangkal), maka
a. Suhu yang lebih tinggi dari 0°C
menyatakan tanda
b. Suhu yang lebih rendah dari 0°C
menyatakan tanda

Figure 5. Evaluation for Meeting 1

Furthermore,  the  validation
process is carried out to determine the
validity of the PjBL-based student

and presentation. Two experts in this
study became validators: a mathematics
education lecturer and a mathematics

worksheet designed by researchers teacher. The wvalidation results are
using open and closed questionnaires. described in Table 1.
Three aspects are content, linguistics,
Table 1. Expert Validation Results
No. Aspects Number of items Average Description
1. Content 3.800 Very Valid
Linguistics 3.500 Very Valid
3. Presentation 3.875 Very Valid
Conclusion 3.725 Very Valid

Table 1 shows that the developed
student worksheet meets the highly
valid category and can be implemented
in  mathematics learning. However,
previously, there were some revision
notes from both validators, including:

1. The learning objectives section of the
first meeting needs to be rechecked
for completeness and
appropriateness.

2. In the project design section of the
first meeting, there needed to be

more information on where to
answer the project.

3. In the evaluation section of the first

meeting, the numbering rules need to
be addressed.

4. The fundamental question section of

the second meeting needs to be
rechecked to make it easier to
understand.

5. In the evaluation section of the

second meeting, some sentences
need to follow the correct language
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rules. Based on the suggestions and
6. In the project design section of the comments from the two validators,
third meeting, there was an error in revisions were made to the student
writing the project command. worksheet design. The figure below
shows examples of the student

worksheet displayed before and after

—

.Nyatakan kalimat berikut dengan
menggunakan landa positif dan negalif !
Suhu yang 63°C lebih tinggl dan 0°C
Suhu yang 15°C lebih rendah dari 0°C

. Ketika ditetapkan 0°C sebagal titlk atau
suhu acuan (pangkal), maka
Suhu yang lebih tinggi dari 0°C
menyatakan tanda
Suhu yang lebih rendah dari 0°C
menyatakan tanda

(@)

[

improvement.

1.Nyatakan kalimat berikut dengan
menggunakan tanda positif dan negarif !
a. Suhu yang 63°C lebih tinggi dari 0°C
b Suhu yang 15°C lebih rendah dari 0°C

2. Ketika ditetapkan 0°C sebagai titik atau
suhu acuan (pangkal), maka
3. Suhu yang lebih tinggl dari 0°C
menyatakan tanda
. Suhu yang lebih rendah dari 0°C
menyatakan tanda

(b)

Figure 6. Evaluation for Meeting 1 Before (a) and After (b) Revision

Pertanyaan
Mendasar

Husim dnigin

Musim dingin ialah musim paling dingin yang
dizlami oleh  wilayzh yang berkim sedang
ataupun subtropis. D0 wilayah tersebut Ddisa
sampai suhu -63°C yaitu di negara Kanada wilayzh
Yukon, pada tahun 1947,

Setiap negara pastingg mempunyai sejarzh
musim dingin yang paling ding n dan musim panas
yang paling panas. Contohnya negara Kanada
mencapal -63°C. pada musim panas tercatat
pemszh mencapai 456 °C pada tahun 2021 di
daerah British Columbia, Lytzon

(@

Pertanyaan
Mendasar

Musim 4ingin

Musim dingin ialah musim dengan suhu
terendah yang terjaci di wilayah beriklim sedang
ataupun subtropis. Setiap negara pastinya
mempunyzi sejarah musim dingin dengan suhu
terendah dan musim panas dengan suhu tertinggi.
Pada tahun 1947, terdapat kota bermama Yukon di
negara Canada yang suhurnya mencapai -63°C.
Pada tahun 2021, musim panas dengan suhu
teringgi tercatat di daerah British Columbiz,
Lytton yang pernah mencapai 49,6°C

(b)

Figure 7. Fundamental Question for Meeting 2 Before (a) and After (b) Revision
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Evaluasi

Setelah melakukan proyek seperti yang
dilakukan di  atas  saatnya  sekarang
mengevaluas pengaaman. Mari lathan soal di
bawah iri untuk mengetahul sejauh mana
pengetahuanmu.

Setiap akhir tahun Alex selalu mengunjungi
nenek karena rumah nenek dekat dengan
pantai. Alex sering menyelam di laut tersebut,
Suatu hari Aex menyelarm dengan kedalaman
20 meter di bawah permukaan laut. kemudian
Alex menyelam lebih dalam lagi sejauh S meter
beverapa menit kermudian Alex sedikil keatas
sejauh 13 meter, Sekarang Alex sedang di
berapa meter ¢i bawah permukaan air ‘aut?

a. Tulislah informasi pernyatzan di atas dalam
model matematika,

b. Gambariah dalam bentuk garis bilangan
model matematika di atas.

(@)

Evaluasi

Satelah melakukan proyek seperti yang
dilakukan  di atas  saatnya  sekarang
mengevaluasi pengalaman. Mari latihan soal di
bawah ini untuk mengetahui sejauh mana
pengetabiuanmu,

Setiap akhir tahun, Alex selalu mengunjung
nenek, Alex sering menyelarn karena rurmah
renskrya dekat dengan laut. Suatu hari Alex
menyelam dengan kedalarman 20 meter di
bawah  permukaan  lact.  kermudian Alex
menyelam lebih dalam lagi sejauh 5 meter.
Karena dirasa terlalu dalam, Alex berenang ke
atas sejauh 13 meter. Sekarang Alex berada di
kedalaman berapar

a. Tulislah informasl permyataan ol atas dalam
model marematika,

b, zambarlah dalam berituk garis bilangan
model matermatika di atas.

(b)

Figure 8. Evaluation for Meeting 2 Before (a) and After (b) Revision

After the student worksheet is
declared valid, the next stage is product
testing or implementation. This student
worksheet was tested on seventh-grade
students at a private junior high school
in Surakarta, Central Java, Indonesia.
The pilot study was conducted
involving 25 students. After
implementing the student worksheet

pilot, students were asked to fill out a
questionnaire on the feasibility of the
PjBL-based student worksheet that had
been prepared. There are three aspects
of the questionnaire, namely content,
language, and presentation. The
following are the results of filling out
the questionnaire by 25 students.

Table 2. Students’ Questionnaire Results

No. Aspects Number ofquestions Average Description
1. Contents 3.183 Very valid
2. Linguistics 3.260 Very valid
3. Presentation 3.300 Very valid

Conclusion 3.248 Very valid

After analyzing the feasibility of
the questionnaire filled in by students,
an average score of 3.248 was obtained
with a very feasible category.
Therefore, the PjBL-based student
worksheet on whole number material
can be used as a medium for the
learning process to support the
numeracy skills of seventh-grade

students. This research is in line with
Nur'rohim & Somakim (2022), who
state that student worksheets help
learning so that students have better
understanding skills. The research
conducted by Khotimah and Sari (2020)
showed that student worksheets guided
students to grow their high-level
thinking skills.
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CONCLUSION

This development research has
produced PjBL-based worksheets on
whole number material to support the
numeracy skills of seventh-grade
students, which are very valid and
feasible. This conclusion is based on the
validation results of two experts with an
average of 3.725, which can be
categorized as very valid, and
furthermore, based on the
implementation results of an average of
3.248, which can be categorized as very
valid.

The research and discussion
results show that developing a PjBL-
based student worksheet on whole
number material significantly supports
students’ numeracy skills. This student
worksheet was developed using the
ADDIE development model, with the
analysis, design, development,
implementation, and evaluation stages.
The PjBL-based student worksheet
developed is focused on whole number
material, which is part of the number
content in the numeracy of Minimum
Competency Assessment. Therefore,
further research needs to develop PjBL-
based student worksheets on other
materials to support students' numeracy
skills in algebra, geometry, and data and
uncertainty content.

REFERENCE

Aprilianti, P. P., & Astuti, D. (2020).
Pengembangan LKPD berbasis
STEM pada materi bangun ruang
sisi datar SMP kelas VIII. JPMI
(Jurnal Pembelajaran
Matematika Inovatif), 3(6), 691—
702.
https://doi.org/10.22460/jpmi.v3i6
.691-702

Arikunto, S. (2010). Prosedur penelitian
suatu pendekatan praktik.
Jakarta: Rineka Cipta, 172.

Ariyana, Y., Pudjiastuti, A., Bestary, R.,

& Zamroni. (2018). Buku
pegangan pembelajaran
keterampilan  berpikir  tingkat
tinggi  berbasis zonasi. Buku
Pegangan Pembelajaran
Berorientasi Pada Keterampilan
Berfikir Tingkat Tinggi, 1-87.
https://repositori.kemdikbud.go.id
/11316/1/01._Buku_Pegangan_Pe
mbelajaran_HOTS 2018-2.pdf
Budiaji, W. (2013). Skala pengukuran
dan jumlah respon skala likert
(the measurement scale and the
number of responses in likert
scale). Jurnal llmu Pertanian Dan
Perikanan Desember, 2(2), 127-
133. http://umbidharma.org/jipp
Dinda, N. U., & Sukma, E. (2021).
Analisis langkah-langkah model
project based learning (PjBL)
pada  pembelajaran  tematik
terpadu di sekolah dasar menurut
pandangan para ahli  (studi
literatur). Journal of Basic
Education Studies, 4(1), 44-62.
Durohman, D., Noto, M. S., & Hartono,
W. (2018). Pengembangan
perangkat project based learning
(PjBL) pada materi statistika
SMA. Prima: Jurnal Pendidikan
Matematika, 2(1), 1-18.
https://doi.org/10.31000/prima.v2i

1.299
Han, W., Susanto, D., Dewayani, S.,
Pandora, P., Hanifah, N,

Miftahussururi, Nento, M. N., &
Akbar, Q. S. (2017). Materi

pendukung literasi  numerasi.
Kementrian  Pendidikan  Dan
Kebudayaan, Tim GLN

Kemendikbud., 8(9), 1-58.
Khotimah, R. P., & Sari, M. C. (2020).
Pengembangan lembar  Kkerja
peserta didik berbasis higher order
thinking skills (HOTS)
menggunakan konteks
lingkungan. AKSIOMA: Jurnal
Program Studi Pendidikan



229 | Arnindia Via Mawardi, Pradnyo Wijayanti, Atik Wintarti - Disposition of Mathematical Critical Thinking of High ...

Matematika, 9(3), 761.
https://doi.org/10.24127/ajpm.v9i
3.2909

Kristyowati, R. (2018). Lembar Kkerja
peserta didik (LKPD) IPA sekolah
dasar berorientasi lingkungan.
Prosiding Seminar Dan Diskusi
Nasional Pendidikan Dasar 2018,
282-287.
http://journal.unj.ac.id/unj/index.p
hp/psdpd/article/view/10150

Mahmud, M. R., & Pratiwi, I. M.
(2019). Literasi numerasi siswa
dalam pemecahan masalah tidak
terstruktur. KALAMATIKA Jurnal
Pendidikan Matematika, 4(1), 69—
88.
https://doi.org/10.22236/kalamati
ka.vol4nol.2019pp69-88

Martiyono, Sulastini, R., & Handajani,
S. (2021). Asesmen kompetensi
minimal (AKM) dalam
mewujudkan sekolah efektif di
SMP negeri 1 kebumen kabupaten
kebumen perspektif manajemen
kurikulum dan sistem penilaian.
Cakrawala: Jurnal Manajemen
Pendidikan Islam Dan Studi

Sosial, 5(2), 92-110.
https://doi.org/10.33507/cakrawal
a.vbi2.397

Melinda, V., & Zainil, M. (2020).
Penerapan model project based
learning untuk  meningkatkan
kemampuan komunikasi
matematis siswa sekolah dasar
(studi literatur). Jurnal
Pendidikan Tambusai, 4, 1526—
1539.
https://jptam.org/index.php/jptam/
article/download/618/545

Miftah, R. N., & Setyaningsih, R.
(2022). Pengembangan LKPD
berbasis asesmen kompetensi
minimum (AKM) pada materi
geometri  untuk  meningkatkan
kemampuan literasi numerasi.
AKSIOMA: Jurnal Program Studi

Pendidikan Matematika, 11(3),
2199-2208.
https://doi.org/10.24127/ajpm.v11
i13.5780

Ministry of Education and Culture, M.

of E. and. (2020). AKM dan
implikasinya pada pembelajaran.
Pusat Asesmen Dan
Pembelajaran Badan Penelitian
Dan Pengembangan Dan
Perbukuan Kementerian
Pendidikan Dan
KebudayaanPembelajaran Badan
Penelitian Dan Pengembangan
Dan Perbukuan Kementerian
Pendidikan Dan Kebudayaan, 1-
37.

Nilamsari, N., & Rejeki, S. (2021).

Integrasi teori van hiele pada
LKPD materi bangun ruang sisi
datar untuk mendukung
peningkatan kemampuan visual
spasial siswa SMP. Problems of
Endocrine Pathology, 78(4), 57—
64. https://doi.org/10.21856/}-
pep.2021.4.08

Noprinda, C. T., & Soleh, S. M. (2019).

Pengembangan  lembar  kerja
peserta didik (LKPD) berbasis
higher  order thinking  skill
(HOTS). Indonesian Journal of
Science and Mathematics
Education, 2(2), 168-176.
https://doi.org/10.24042/ijsme.v2i
2.4342

Nur’rohim, E. W., & Somakim, S.

(2022). Pengembangan LKPD
materi operasi bentuk aljabar
berbasis filsafat untuk mengetahui
kemampuan pemahaman konsep
siswa. AKSIOMA: Jurnal
Program Studi Pendidikan
Matematika, 11(2), 1537.
https://doi.org/10.24127/ajpm.v11
i2.4646

Prastowo, A. (2012). Panduan kreatif

membuat bahan ajar inovatif.
Yogyakarta: Diva Press.



230 | Luluk Rosyida, Sri Rejeki, Rini Setyaningsih - A PjBL-Based Student Worksheet on Integers to Support the Numeracy ...

Saputri, K., Herawati, S., Desfitri, R., &
Wahyuni, Y. (2022).
Pengembangan  lembar  kerja
peserta didik berbasis project
based laerning pada pokok
bahasan segitiga. Jurnal
Equation, 5(September), 33-44.
https://doi.org/http://dx.doi.org/10
.29300/equation.v5i2.7643

Sugiyono. (2013). Metode penelitian
kuantitatif, kualitatif, dan RND.
Bandung : Afabeta, 1-346.

Sutama. (2019). Metode penelitian
pendidikan kuantitatif, kualitatif,
PTK, mix method, R&D.
Sukoharjo:CV Jasmine.

Tae, L. F., Ramdani, Z., & Shidig, G.
A. (2019). Analisis tematik
faktor-faktor yang mempengaruhi
keberhasilan siswa dalam
pembelajaran sains. Indonesian
Journal of Educational
Assesment, 2(1), 79.
https://doi.org/10.26499/ijea.v2il.
18

Tasci, B. G. (2015). Project based

learning from elementary school
to college, tool: architecture.
Procedia - Social and Behavioral
Sciences, 186, 770-T775.
https://doi.org/10.1016/j.sbspro.20
15.04.130

Ulfah, M. S., & Rejeki, S. (2022).

Desain lembar kerja peserta didik
materi himpunan berbasis realistic
mathematcs  eduation  untuk
mendukung pembeljaran daring di
era pandemi COVID-19. Jrpipm,
6(1), 2581-0480.

Umbaryati, U. (2016). Pentingnya

LKPD pada pendekatan scientific
pembelajaran matematika.
PRISMA, Prosiding  Seminar
Nasional Matematika, 217-225.
https://journal.unnes.ac.id/sju/inde
x.php/prisma/article/view/21473
%0A



