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Learning in the 21% century requires the ability of students who are
critically oriented, communicative, and innovative, as well as
implementnumeration  skills. ~ Problem-Based  Learningmodel
combined with Lesson Study becomes one of the implementation
ways to improve numeration skill. The facts show that numerical
literacy skills remain low in Indonesia. Students in class IX F SMP
Muhammadiyah 08 Batu frequently struggle with analyzing science
material questions presented in the form of calculations and diagrams.
This research aimed at discovering the students’ numeration skill
based on their learning outcomes, particularly on the material of
sexually transmitted diseases (STD). The research method used was
exploratory descriptive, and the study was conducted at SMP
Muhammadiyah 08, Batu City, Malang, during the odd semester
period (2022/2023). 25 students of IX-F class were used as the object
of this research, of which students were grouped into six groups. This
research was based on the Lesson Study for Learning (LS-LC) stages
of the plan, do, and see. Student Worksheets (LKPD) and teacher
assessment rubrics served as the researchinstruments. The obtained
data were analyzed descriptively, quantitatively, and qualitatively.
This research indicates that by using the LS-based PBL model, there
is an increase in the average student results in cycle one between the
first and second meetings, namely 83.3 to 88.9. In cycle I, the first
and second meetings present a significant increase in student learning
outcomes, ranging from 82.6 to 95.8. Based on these findings, it is
possible to conclude that the PBL learning model improves the
students’ numerical literacy skills at SMP Muhammadiyah 08 Batu.
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Introduction:-

Current educational developments imply that students must be able to construct their knowledge through learning
experiences, resulting in a student-centered learning process.Instudent-centered learning, the teachers as educators
can involve the students’ activeness which can be measured thruaction, facilitate the students to think critically and
systematically, and the teachers play a role as facilitators (Andiwatir et al., 2021). Learning orientation has
developed toward the 21%-century, one of which is by linking current problems and events. The 21%century
encourages innovative learning and provides students with enjoyable learning situations and processes(Susetyarini et
al., 2022). Achieving stimulants between quality and equality is a critical requirement for schools in carrying out
learning. As a result, the learning orientation has shifted from one that emphasizes learning outcomes to one that
emphasizes the process so that students can develop their own potential to meet the demands of life and compete
with the conditions of the times.

The students are required to master six basic literacy in 21%century era, namely: (1) language literacy, (2) numerical
literacy, (3) science literacy, (4) digital literacy, (5) financial literacy, and (6) cultural literacy and citizenship.
Mastery of these six literacy needs to be balanced with critical thinking ability in solving a problem, creativity,
communication, and collaboration(Sunendar et al., 2017). According to the six-basic literacy, in fact, numerical
literacy skills in Indonesia are still relatively low. Numerical literacy skill is an ability or skill which involves
various kinds of numbers and symbols related to basic mathematics to assist students in finding out a practical
solution that is presented in the form of diagrams, tables, charts, and daily problems (Dantes & Handayani, 2021).
According toProgramme for International Student Assessment (PISA) of 2018 which is carried out by Organization
for Economic Co-operation and Development (OECD) shows Indonesia is ranked 74 out of 79 countries, while in
the field of science around 40% of Indonesian students reach level two with an OECD average of 78% which
indicates that the education system in Indonesia is still very low(Destri et al., 2022). In 2015, International
Mathematics and Science Study (TIMSS) was conducted; Indonesia is ranked 44 out of 49 international countries
showing very low numerical literacy skills (Amaliya & Fathurohman, 2022).

Problem-Based Learning(PBL) is one of the learning models that can be used to improve numerical literacy
skills.Problem-based learning (PBL) is a curriculum development and lesson delivery system to develop problem-
solving skills, and also assist students to gain the necessary knowledge and skills(Addiin et al., 2014). Additionally,
the implementation of the Lesson Study thinking pattern is carried out as a combination so that the learning quality
can improve since the thinking pattern can welcome the 21*-century model school and its sustainability (Wahyuni et
al., 2021). The learning model in 21%-century era needs to be implemented since it can accommodate the student
skills, including discovery and real life problem-solving critically and systematically (Susetyarini, 2022).

The identification results in class about problems that often occur in students of IX-F class at SMP Muhammadiyah
08 Batu was that the students always got difficulties in analyzing Natural Science (IPA) questions. This is evidenced
when the students are asked to solve the exercises in the form of word problem literacy and then they are asked to
analyze the problems in the form of percentages and diagrams. Previous analysis results conducted by the teacher
showed that 5 out of 30 students of SMP Muhammadiyah 08 Batu City, particularly IX-F class had quite good
ability to analyze numerical questions, while 25 others were still in the low category.

The low students’ ability to analyze is suspected to be due to a lack of numerical skills training, as they receive
scores below the Minimum Completeness Criteria (KKM), namely 75, from the results of student’sdaily tests of IX-
F classon animal and plant reproduction systems.According to the results, it can be determined that 16,67% of
students have completed, while 83,33% of other students have not completed.Based on the problem elucidation, this
research is conducted to improve the students’ numerical literacy skill. This research aims to describe problem-
based learning in improving the student’s numerical skill, particularly in the material of sexually transmitted
diseases (STD) at SMP Muhammadiyah 08, Batu City.

Methodology:-

Explorative descriptive was used as the type of research, in which it aimed at describing the students’ numerical
skills by means of qualitative and quantitative approaches. This research was carried out in IX-F class of SMP
Muhammadiy’ah 08 Batu City, particularly in the odd semester of 2022/2023 on July to August 2022. There were
25 students of IX-F class in the odd semester were used as the subjects of this research.
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Research Procedures and Stages

Stages of this research implemented the lesson study concept based on Susetyarini et al., (2021) who stated that

Lesson Study for Learning (LS-LC) was a development method provided by the teachers to improve the learning

qualitative in a collaborative way by using several stages, namely plan, do, and see (reflection). This research was

planned to use two cycles, each cycle consisted of two meetings; the first meeting was 2 x 40 minutes and the
second meeting was 3 x 40 minutes. Each cycle consisted of 3 stages that would be elucidated as follow:

1) Plan,the model teacher, and the Lesson Study teachers collaborated to develop a Lesson Plan (RPP) based on
student-centered learning. Planning was started by The planning process began with an analysis of the needs
and problems encountered by teachers and students in teaching and learning activities, such as basic
competencies, methods of teaching students, dealing with shortages of learning facilities and tools, and so on, so
that various real conditions that would be used for the benefit of learning could be identified. Furthermore,
discovered solution for a problem found. The conclusion from the results of needs and problem analysis became
a part that should be considered in creating a Lesson Plan (RPP) so that it became a mature plan that could
anticipate all possibilities that would occur during the implementation of learning, both at the initial stage, the
core stage to the final stage of learning. The last stage was the creation of Student Worksheets (LKPD) to know
the students’ numerical skill along with the assessment rubrics.

2) Do,there were two main activities, namely: (a) learning implementation activities that had been agreed upon by
the teacher and the School Subject Teacher Consultation (MGMPS) to practice the lesson plan that had been
prepared together, and (b) observation activities carried out by members or the Lesson Study community.

3) Reflection (see), the most important stage since there were two main stages, namely observation and reflection.
In the observation stage, activities carried out by the observer on the course of the teaching and learning process
in the classroom aimed at analyzing the learning process of students as an effort to analyze the improvement of
the learning process further.This depended on the sharpness of the observer’s analysis based on observations of
the implementation of the learning that had been carried out. The next activity was reflection, at this stage it was
carried out in the form of a discussion which was attended by all Lesson Study participants. The discussion
started with the submission of comments and impressions of the teacher both in general and specifically on the
learning process carried out in the learning process. Moreover, all observers postulated wise responses or
suggestions for the learning process that had been implemented(not the teacher in question). Observers’
suggestions must be supported by evidence derived from observations rather than opinions. The outcomes of the
discussion that emerged could be used as feedback in each cycle.

Data Collection Techniques and Assessment Instruments

Data collection techniques used in this research were learning planning (plan), results of observations (do), results of
assessments of numerical skill and reflection (see); as well as documentation of students” work. After the research
stages were completed, the next stage was data analysis/data processing. The obtained data were the numerical
literacy skill with the indicators presented in Table 1.Indicators (Table 1) were contained in the question of Student
Worksheets (LKPD). The questions referred to the indicators of numerical literacy skill were presented in the Table
2and Table 3. Learning was considered successful if classical completeness exceeded 75%, particularly in numerical
literacy skills. Tables 4 and 5 showed how the numerical literacy skill assessment rubric assisted students improve
their numerical literacy skills. Scores would be converted to values, and the resulting data would be analyzed
quantitatively and qualitatively descriptively.

Table 1:- Indicators of numerical literacy skill that were used as a reference for implementing and drawing
conclusions in the solution of a simple problem.

No | Numerical Literacy Skill Indicators

1 Using various numbers and symbols related to basic mathematics to solve problems in various contexts of
everyday life

2 Analyzing information presented in various forms (diagrams, tables, charts, diagrams, and so on)

3 Interpreting the results of the analysis to predict and make decisions

Table 2:- Questions that referred to numerical skills (questions listed on the Student Worksheet (cycle 1)).

No | Questions

a Calcule the % (percentage) of students infected with HIV as a result of heterosexual sexual relations, the use
of needles, heterosexual sexual relations and blood transfusions

b Draw a diagram on a piece of paper to show the results!
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¢ | Write the conclusions that can be drawn by researchers from the results of the research!

Table 3:- Questions that referred to numerical skills (questions listed on the Student Worksheet (cycle 11)).

No | Questions

a Calculate % (percentage) of people infected with sexually transmitted diseases chlamydia, trichomoniasis,
gonorrhea and syphilis!

b Draw a diagram on a piece of paper to show the results!
Write down the conclusions that can be drawn from the case

Assessment by assigning a score based on the descriptions in Tables 4 and 5.
Table 4:- Assessment of learning outcomes on Student Worksheets (LKPD).

No Assessment Scores
Aspects 1 2 3 4
1. Problem-Solving Students were only | Students were only | Students were only | Students were only
able to answer 1 | able to answer 2 | able to answer 3 | able to answer 4
question correctly question correctly | question correctly | question correctly
2. Percentage Students could not | Students were less | Students could | Students could
Determination analyze problems | able to analyze | analyze problems | analyze problems
in  LKPD and | problems in LKPD | in LKPD but were | in LKPD and
determine the | but were unable to | unable to determine | determinethe
percentage determine the | the percentage | percentage
correctly percentage correctly correctly
correctly
3. Drawing Students were not | Students were less | Students were quite | Students were able
Conclusions able to conclude | able to | capable of | to
correctly concludecorrectly concluding concludecorrectly
correctly
Score =2t obained 100 = ...
Maximum score
Assessment indicators were adapted from: (Winarji et al., 2019)
Table 5:- Numerical Skill Scoring.
No | Assessment Scores
Aspects 1 2 3 4
1. Processing data in | Students could not | Students were less | Students were | Students could
the form of | process problem | able to process | sufficiently able to | process problem
diagrams data into | problem data into | process  problem | data into
diagrammatic form | diagrammatic form | data into | diagrammatic
diagrammatic form | form
2. Defining Students could not | Students were less | Students could | Students could
percentages in | analyze problems | able to analyze | analyze problems | analyze problems
charts in LKPD and | problems in LKPD | in LKPD but were | in LKPD and
determine the | but were unable to | unable to determine | determine the
percentage determine the exact | the exact | correct percentage
correctly to be | percentage to be | percentage to be | to be presented in
presented in the | presented in the | presented in the | the form of a
form of a diagram | form of a diagram | form of a diagram | diagram
3. Drawing Students were not | Students were less | Students were quite | Students were able
Conclusion able to draw | able to  draw | capable of drawing | to draw diagram
diagram diagram diagram conclusions
conclusions conclusions conclusions correctly
correctly correctly correctly
Score = Sore obwined g0 = .

Maximum score

Assessment indicators were adapted from: (Winarji et al., 2019)
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Result:-

The results of implementing learning with the Lesson Study-based PBL model, namely plan, do, and see is that in
the planning stage (plan) is by discussing the material that will be used to conduct the do with the teacher. The
material used discusses reproductive system diseases, complemented by reading literacy activities and making
diagrams (numerical skills), to solve the problems that have been given.The topic of sharing tasks on reproductive
diseases is discussed. Students are instructed to calculate the percentage into the number. Following that, students
will conclude and discuss the results of the answers. The jumping task question is about reproductive diseases, with
research data from year to year presented. Students are asked to draw diagrams, and it is hoped that they understand
how to do so. The X and Y axes, for example, must be annotated (Cycles | and 11).

At the time of do (cycles I and 1), the numerical skill values and learning outcomes of students are obtained after
working on the questions presented in the Student Worksheet (LKPD); it can be seen in Figures 1 and 2.

90 83.3 83.3 3.3 3.3 83.3 83.3 83.3 83.3 83.3 83.3

TR

1 2 3 4 5 6
Group

8
7
6
5
4
3
2
1

Average Total Score
OO O O O O o o o

Cycle | Cycle 11

Figure 1:- Student Numerical Skill Assessment Results Diagram.

The research results indicate that the students of IX-F class at SMP Muhammadiyah 08are divided into 6 groups
with with a total of 25 students. According to diagram (Figure 1), the assessment is carried in 2 cycles, namely cycle
I by using the material of Sexually Trasmitted Disease (STD) due to HIV and the cycle Il is by using the material of
STD due to microorganism infection. Groups 1, 4, 5, and 6 indicate the average total score of the same numerical
skill, namely 83.3.Since individual students receive the same number of scores based on numerical skill scoring
(Table 5), the mean total score is the same. There is a difference in the mean total score of numerical skills between
cycles I and Il in group 2, namely 4.1. This is due to the individual scores of two students in group 2, cycle II,
namely 75 (n = 2 students) and 83.3 (n = 2 students),resulting in a total average score of 79.2.The mean results in
group 3 experience an increase from the average total score in cycle I, which is 66.7 to 83.3 in cycle Il (Figure 1).As
shown in Figure 3, assessment of students’ numerical abilities is carried out in the form of group analysis to create
pie charts based on the topic of the material provided.
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Figure 2:- Diagram of Student Learning Outcomes Assessment Results.

According to the findings, the assessment of learning outcomes based on the LKPD assessment (Table 4) is also
done in two cycles. Cycle | employsSTD material as a result of HIV infection, while Cycle 1l employs STD material
as a result of microorganism infection. There are 25 students divided into six groups. There is a difference in the
average total score from 91.7 (cycle 1) to 87.5 (cycle I1).This is because two students each receives a score of 83.3,
while two other students receive a score of 91.7. For group 2, cycles | and Il achieve the same average total score,
100, indicating that the assessment of each participant's learning outcomes is optimal (100).In cycle I, the average in
group 3 is 75, and in cycle 11, it rises to 95.8. This is demonstrated by the fact that 3 students receive a maximum
score of 100, while one other student receives an 83.3. In groups 4 and 5, the mean total score is the same, ranging
from 91.7 in cycle I to 100 in cycle 11.This increase demonstrates that each student's learning outcomes improved by
8.3.In group 6, there are 4 students who get a score of 83.3 and 1 student get a score of 91.7 so that the total average
score is 83.3 in cycle I. The average total score in cycle 1l is 91.7, with 5 students receiving the same score, hamely
91.7. (Figure 2).
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Figure 3:- Student worksheet (LKPD) ans_v;:rs in groups.

The results of implementing numerical skills and drawing conclusions from students of SMP Muhammadiyah 08
with reproduction and sexually transmitted diseases, specifically HIV, are carried out by each group, each group
consisting of 4 people, and each group obtains different results (Figure 3).Creating pie charts for each group is based
on the numerical skill indicators listed in Table 1. Students work in groups to answer LKPD questions (Table 2) and
draw conclusions based on the joint analysis results. According to the teacher's instructions, the response is written
on a piece of paper. The results of each group are presented in Figure 3 with the description as the following: (a)
results of analysis and drawing conclusions using a pie chart of group 1; (b) results of analysis and drawing
conclusions using a pie chart of group 2; (c) results of analysis and drawing conclusions using a pie chart of group 3;
(d) results of analysis and drawing conclusions using a pie chart of group 4; (e) results of analysis and drawing
conclusions using a pie chart of group 5; and (6) the results of the analysis and drawing conclusions using a pie
chartof group 6 (Figure 3).

Discussion:-

The numerical skills of students in class IX-F at SMP Muhammadiyah 08 are still relatively low; thus, this research
is carried out to discover the solution to solve these problems. Reviewed from theAstutik (2020) assessment that
previously carried out, she obtains the results that there is an increase on the numerical skill from the cycle I to cycle
Il of 18.94% towards the students thru Problem Based Learningmodel. Another relevant research is conducted by
Firdaus et al., (2021), it can be reported that PBL model is able to improve the students’ numerical literacy skill so
that this model is suitable to be developed in the middle to high school levels. Hence, independent assessment in
groups by the teacher is carried out on students with reproductive material and sexually transmitted diseases (STDs)
in two cycles.

In this research, the assessment of students using problem-based learning (PBL) with Lesson Study (LS) stages in
cycles I and Il with the assessment aspect being numerical abilities and student learning outcomes is presented in the
form of bar charts (Figures 1 and 2).PBL is one of the best learning models that can be developed because it
encourages students’ problem-solving abilities, critical thinking, and creativity(Hidayati & Wagiran, 2020). Lesson
Study is a model for professional development that emphasizes collaborative learning and builds on the principles of
collaboration and mutual learning(Purwatiningsih et al., 2017). Additionally, according to Susetyarini & Miharja
(2017)who assert that the benefits of implementing Lesson Study (LS) by the teacher are to get a profitable,
consistent, and systematic learning so that they can strive for students to improve managerial abilities independently.
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In cycle 1, testing iss carried out on the students of IX-F class, particularly on sexually transmitted diseases (STDs)
caused by HIV material. Referring to the results of the numerical skill assessment, there are four students who are
not proficient in analyzing the problems given so that they obtain a score below the minimum completeness criteria
(KKM), namely 66.7 (Figure 1). It can be interpreted that the students have a limitation in understanding the text
problems in the form of long narrative and the lack of ability to calculate. In addition, students also tend to be
individualistic and have high competitiveness; thus, sharing knowledge with other students in a group is lacking. In
cycle |, the second meeting is re-assessed to find out changes in students’ numerical skills. In groups, students work
on the questions listed in the LKPD (Table 2) and shows that the results of the numerical skill assessment have
increased so that the average total score is from 83.3 to 88.9 (Figure 1).The PBL model, when combined with the LS
stages, can improve the numerical skills of students from the six groups. This is supported by Yustinaningrum,
(2021)who postulates that literacy or numerical skill has a close attachment to the ability to solve problems that
begins with understanding the problem, formulating solutions, and implementing relevant solutions. The numerical
literacy skill is not only used as a solution in the scope of mathematics but also it can be a provision in managing
various facts as a basis for making decisions related to calculations in life(Budiono, 2017).

In cycle 11 with STD material on the topic of sexually transmitted diseases due to microorganism infection shows a
significant increase in score results (Figure 2). According to cycle Il in the first and second meetings, there is an
increase in the average total score from 82.6 to 95.8. According to Ekowati, et al (2019);Baharuddin et al., (2021),
An increase in numerical ability is indicated by the student skills in formulating, applying, and interpreting
mathematics in the context of solving problems, including being able to reason mathematically and conceptually
based on events that occur. Students’ proficiency in numerical literacy can also stimulate students to improve critical
thinking so that the solution to a problem can be resolved properly. Critical thinking becomes a skill that involves
rational thinking in the learning process so that it can provide a reasonable solution to a problem(Yokhebed,
2019).Nuryanti et al., (2018)state that critical thinking can assist to analyze and evaluate an information, raise
important questions and issues, formulate questions and problems clearly, conclude and evaluate relevant
information with abstract ideas, has an open-minded orientation, and able to communicate effectively.

The learning processes in SMP Muhammadiyah 08 Batu using problem-based learning combined with the LS is
suitable to be used with the research results, in which it can improve the learning outcomes and the students’
numerical skill. Problem-based learning assist in conditioning students to be able to develop their critical thinking
skills through the problem-solving process carried out during the learning activities. This is in line with the
philosophical foundations of constructivism embraced by the PBL modelthat learning activities are centered on
learners (student-centered). This statement is supported by the research results of Ambarwati & Kurniasih (2021)that
PBL becomes a learning that involves the students since the learning system encompasses the indicators of
numerical literacy skills from the problems given.

The results of this research comprehensively show that the implementation of PBL combined with the LS can
improve students’ learning outcomes and numerical skills (Figures 1 and 2). The results are relevant to the PBL
model that accommodate the skills of students. According toMasek, (2011); (Masrinah et al., 2019),Problem Based
Learning (PBL) is a learning model that motivates the students to study by solving problem and developing their
abilities. The PBL focuses on the problems presented by the teacher and students solve these problems with all their
knowledge and skills from various sources that can be obtained(Lidinillah, 2007). The activity phases of the
Problem Based Learning (PBL) model can accommodate students’ 21%-century abilities(Putri et al., 2015).

Conclusion:-

The research concludes that Problem-Based Learning in the implementation of Lesson Study can improve students'
learning outcomes and numerical literacy skill of 1X class at SMP Muhammadiyah 08, Batu City, particularly on
STD material due to HIV and STD material due to microorganism infection.

References:-

1. Addiin, I., Redjeki, T., & Ariani, S. (2014). Penerapan Model Pembelajaran Project Based Learning (PjBL)
Pada Materi Pokok Laturan Asam Asam dan Basa di Kelas XI IPA 1 SMA Negeri 2 Karanganyar Tahun Ajaran
2013/2014. Jurnal Pendidikan Kimia (PJK), 3(4), 7-16.

2. Amaliya, I., & Fathurohman, I. (2022). Analisis Kemampuan Literasi Matematika Ditinjau Dari Gaya Belajar
Siswa Sekolah Dasar. Jurnal Riset Pendidikan Dasar, 5(1), 45-56.

1498



ISSN: 2320-5407 Int. J. Adv. Res. 11(01), 1491-1500

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

https://doi.org/https://doi.org/10.26618/jrpd.v5il1.7294

Ambarwati, D., & Kurniasih, M. (2021). Pengaruh Problem Based Learning Berbantuan Media Youtube
Terhadap Kemampuan Literasi Numerasi Siswa. Jurnal CendekialJ : Jurnal Pendidikan Matematika, 5(3), 2857~
2868. https://doi.org/https://doi.org/10.31004/cendekia.v5i3.829

Andiwatir, A., Nay, F. A., & Talan, R. (2021). Model Pembelajaran SCL (Student Center Learning) pada Siswa
Lamban Belajar (Slow Learner) Sekolah Menengah Pertama. Jurnal Ilmu Pendidikan, Keguruan, Dan
Pembelajaran, 5(1), 117-122. https://doi.org/https://doi.org/10.26858/pembelajar.v5i2.19595

Astutik, S. (2020). Peningkatan kemampuan numerasi melalui Problem Based Learning (PBL) pada siswa kelas
VI SDN Oro-Oro Ombo 02 Kota Batu. Jurnal Pendidikan Taman Widya Humaniora, 1(3), 561-582.
Baharuddin, M. R., Sukmawati, S., & Christy, C. (2021). Deskripsi Kemampuan Numerasi Siswa dalam
Menyelesaikan Operasi Pecahan. Pedagogy: Jurnal Pendidikan Matematika, 6(2), 90-101.

Budiono. (2017). Analisis instrumen asesmen berbasis literasi matematika di SMP. Journal Pendidikan
Matematika, 1(1), 542-549.

Dantes, N., & Handayani, N. N. L. (2021). Peningkatan Literasi Sekolah Dan Literasi Numerasi Melalui Model
Blanded Learning Pada Siswa Kelas V SD Kota Singaraja. WIDYALAY A: Jurnal Ilmu Pendidikan, 1(3), 269—
283. http://jurnal.ekadanta.org/index.php/Widyalaya/article/view/121

Destri, B., Sahyar, & Derlina. (2022). Development of PISA-based test on mechanical wave material in senior
high school. Journal of Physics: Conference Series, 21(93), 1-7. https://doi.org/10.1088/1742-
6596/2193/1/012064

Firdaus, A., Asikin, M., Waluya, B., & Zaenuri, Z. (2021). Problem Based Learning (PBL) Untuk
Meningkatkan Kemampuan Matematika Siswa. QALAMUNA: Jurnal Pendidikan, Sosial, Dan Agama, 13(2),
187-200. https://doi.org/10.37680/galamuna.v13i2.871

Hidayati, R. M., & Wagiran, W. (2020). Implementation of problem-based learning to improve problem-solving
skills in vocational high school. Jurnal Pendidikan Vokasi, 10(2), 177-187.
https://doi.org/10.21831/jpv.v10i2.31210

Lidinillah, D. A. M. (2007). Pembelajaran Berbasis Masalah (Problem Based Learning).
http://file.upi.edu/Direktori/KD-TASIKMALAY A/DINDIN_ABDUL_MUIZ_LIDINILLAH_(KD-
TASIKMALAYA)-197901132005011003/132313548 - dindin abdul muiz lidinillah/Problem Based
Learning.pdf

Masek, A. (2011). The Effect of Problem Based Learning on Critical Thiking Ability: A Theoretical and
Empirical Review. International Reviews of Social Sciences and Humanities, 2(1), 215-221.

Masrinah, E. N., Aripin, I., & Gaffar, A. A. (2019). Problem Based Learning (PBL) untuk meningkatkan
keterampilan berpikir kritis. Literasi Pendidikan Karakter Berwawasan Kearifan Lokal Pada Era Revolusi
Industri 4.0, 924-932.

Nuryanti, L., Zubaidah, S., & Diantoro, M. (2018). Analisis kemampuan berpikir kritis siswa SMP. Jurnal
Pendidikan Teori Penelitian Dan Pengembangan, 3(2), 155-158.

Purwatiningsih, P., Susetyarini, E., Rofieq, A., & Latifa, R. (2017). PRAKTIK KOLABORATIF PADA
PEMBELAJARAN BIOLOGI MATERI REPRODUKSI BERBASIS LESSON STUDY DI SMA 1 NEGERI
SUMBERPUCUNG. JINoP (Jurnal Inovasi Pembelajaran), 3(2), 625-638.
https://doi.org/https://doi.org/10.22219/jinop.v3i2.5005

Putri, S. A., Rinanto, Y., & Marjono. (2015). Penerapan model Problem Based Learning (PBL) untuk
meningkatkan kemampuan berpikir kritis siswa kelas X-4 SMA Negeri Kebakkramat tahun pembelajaran
2014/2015. Bio-Pedagogi, 4(2), 39-43.

Sunendar, D., Seta, A. K., & Mayuni, I. (2017). Materi Pendukung Literasi Numerisasi. Kemdikbud.
https://gIn.kemdikbud.go.id/gInsite/wp-content/uploads/2017/10/materi-pendukung-literasi-numerasi-rev.pdf
Susetyarini, E., Nurohman, E., & Husamah, H. (2022). Analysis of Students’ Collaborative, Communication,
Critical Thinking, and Creative Abilities through Problem-Based Learning. Jurnal Penelitian Dan Pengkajian
Ilmu Pendidikan: E-Saintika, 6(1), 33-42. https://doi.org/https://doi.org/10.36312/esaintika.v6i1.584
Susetyarini, E., & Miharja, F. J. (2017). The implementation of Lesson Study-Learning Community for
prospective biology teachers. International Journal of Advance Research (IJAR), 5(10), 1228-1235.
https://doi.org/10.21474/1JAR01/5641

Susetyarini, E., Rofieq, A., & Latifa, R. (2021). Pendampingan Lesson Study For Learning Community Sebagai
Perwujudan Merdeka Belajar Di SMA Muhammadiyah Kepanjen Kabupaten Malang. Sasambo: Jurnal
Abdimas (Journal of Community Service), 3(3), 138-148.
https://doi.org/https://doi.org/10.36312/sasambo.v3i3.535

Susetyarini, E., Rofieq, A., Latifa, R., & Nurrohman, E. (2022). Pendampingan Guru Reflektif untuk

1499



ISSN: 2320-5407 Int. J. Adv. Res. 11(01), 1491-1500

23.

24.

25.

26.

Pembuatan Transkrip Pembelajaran di SMAN Malang. Jurnal SOLMA, Vol. 11 No. 1 (2022), 175-182.
https://journal.uhamka.ac.id/index.php/solma/article/view/7842/2939

Wahyuni, S., Susetyarini, R. E., Prihanta, W., & Yuliana, F. (2021). Peningkatan kualitas pembelajaran melalui
lesson studylearning communitypada materi “waktu 24 jam” di Sekolah Dasar. JINoP (Jurnal Inovasi
Pembelajaran), 7(1), 78-91. https://doi.org/ttps://doi.org/10.22219/jinop.v7il.10477

Winarji, B., Hidayati, Mulyana, A., & Khoirunnisaa, A. (2019). Panduan Penilaian LKPD 1 Bagi Pendidik.
Kementrian Pendidikan dan Kebudayaan Republik Indonesia.

Yokhebed. (2019). Profil kompetensi abad 2107 : komunikasi, kreativitas, kolaborasi, berpikir kritis pada calon
guru biologi. Bio-Pedagogi: Jurnal Pembelajaran Biologi, 8(2), 94-97.

Yustinaningrum, B. (2021). Deskripsi kemampuan literasi numerasi siswa menggunakan polya ditinjau dari
gender. Jurnal Sinektik, 4(2), 129-141. https://doi.org/http://dx.doi.org/10.33061/js.v4i2.6174.

1500



