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Abstract. This research aims to analyze the implementation
of a PBL model based on local wisdom can improve science
numeracy skills as well as evaluating and reflecting on the
implementation of a PBL. model based on local wisdom can
improve learning activities. This research is classroom action
research with research subjects in the VA class students of

SDN 1 Dajan Peken Semester 1 of the 2023/2024 academic
year and the research objects is science numeracy abilities and
Keywords: learning activities, local students' learning activities. This research was carried out in
wisdom, PBL model, science numeracy 2 cycles where each cycle consisted of planning,
implementation, observation and reflection stages. Science
numeracy ability data was collected using written tests
referring to the Minimum Competency Assessment question
model, while student learning activities were collected using
observation sheets. This classroom action research to be
successful and the cycle can be stopped, if it meets the
following criteria: (a) the average value of science numeracy,
absorption capacity, and percentage of completion respectively is at least 70.00; 70.00% and 85%;
(b) minimally active student learning activities. If one or both of the success criteria above are not
met, then the action research continues to the next cycle. Research data was analyzed descriptively
qualitatively. The research results showed that: (1) in the initial reflection activity, the average science
numeracy score was 62.94; absorption capacity 62.94%, and completion percentage 61.76%; (2) in
cycle I, the average science numeracy score was 71.76; absorption capacity 71.76% and completion
percentage 74.47%; and (3) in cycle 11, the average science numeracy score was 77.06; absorption
capacity 77.06% and completion percentage 88.24%. Classroom action research has met the success
criteria in 2 cycles. Conclusion, the implementation of PBL model based on local wisdom can
improve students' science numeracy skills and learning activities.

Copyright ©2023 by Author. Published by Lembaga
P, Pembelajaran,  Penclitian, — dan
Pengabdian Masyarakat Universitas PGRI Mabadewa
Indonesia

INTRODUCTION

Numeracy ability (mathematical literacy) refers to two important aspects related to the
application of mathematics, namely mathematical literacy and numeracy (Dewayani et al.,
2021). Mathematical literacy concerns an individual's ability to reason mathematically in
formulating, using, and interpreting mathematics to solve problems in various real-world
contexts. Mathematical literacy includes concepts, procedures, facts, and tools to describe,
explain, and predict phenomena. Mathematical literacy also enables individuals to understand
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the benefits of mathematics in everyday life to draw conclusions and make appropriate
decisions based on mathematical reasoning and logic (Care et al., 2019).

Meanwhile, the numeracy aspect concerns knowledge, skills and practices related to the use
of mathematical concepts in non-mathematical contexts and specifically how mathematics is
used in the world of work and society (Fitriana & Khoiri Ridlwan, 2021). The concept of
numeracy is not only limited to the application of skills in number operations but is also
related to the mastery of concepts and mathematical thinking skills in general (Rachman et
al., 2021). Thus it can be concluded that mathematical literacy and numeracy are not only
oriented towards understanding mathematical concepts but more broadly on the ability to
apply these mathematical concepts.

Based on the education report data from SDN 1 Dajan Peken above, it can be seen that the
achievement of numeracy skills is in the medium category with a score of 66.67 where there
are 33.00% of students with numeracy skills below the minimum competency and 3.33% of
students with numeracy skills far below minimum competency. This means that 33.33% of
students have not reached the minimum competency.

The results of interviews with teachers at SDN 1 Dajan Peken stated that: (1) teachers'
understanding of numeracy is still low, several teachers admitted that they did not understand
what abilities were measured in numeracy, what content was tested in numeracy, what
contexts were used in development of numeracy assessments, how to model numeracy
questions, and how to develop numeracy skills in learning; (2) teachers have not provided
real experience to students on strategies for completing numeracy assessments in class
through learning; (3) teachers have not been able to develop numeracy assessments for
various reasons such as a lack of literature, rarely opening the Merdeka Mengajar Platform
(PMM), or other urgent tasks that must be completed; and (4) the learning model used is not
connected to the assessment used to measure learning outcomes.

Based on the empirical facts above, real efforts need to be made to improve the numeracy
skills of students at SDN 1 Dajan Peken. These efforts should be carried out
comprehensively and integrated through intra-curricular, co-curricular and extra-curricular
activities. In extracurricular activities, the development of students' numeracy skills is carried
out through learning and assessment. Therefore, the solution offered to improve students'
numeracy skills through learning in science subjects is to carry out classroom action research
with the title "Improving the Science Numeracy Abilities of Class VA Students at SDN 1
Dajan Peken through the Implementation of the PBL. Model Based on Local Wisdom".

Constructivist experts argue that the role of the teacher in front of the class should be shifted
from teacher center to student center. In fact, teachers play more of a role as mediators and
facilitators who help students' learning process run well. The role as mediator and facilitator
in question is: a) providing learning experiences that allow students to explore and elaborate,
so that giving lectures is not the teacher's main task; b) provide facilities that can stimulate
students to think creatively and productively; c) facilitate students in the exploration process
and provide confirmation of what students have obtained, so that this experience can be
used as knowledge which is the result of students' own construction (Naufal, 2021 &
Kusumawati et al., 2022).

The PBL (problem-based learning) model is implemented with five learning steps (phases)
(Kardoyo et al., 2020), namely: (1) orient students to the problem (2) organize students in
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learning (organize students for study), (3) guiding individuals and groups to carry out
investigations (assist independent and group investigation), (4) developing and presenting
work results (develop and present artifacts and exhibits), and (5) analyzing and evaluating the
problem solving process ( analyze and evaluate the problem-solving process). To support
the effectiveness of problem-based learning, various media and learning resources can be
used. Therefore, teachers can use various learning sources, for example from news in
newspapers, magazines, radio, television, the internet, and from the surrounding
environment.

Problem-based learning is an effective approach for teaching higher-level thinking processes
(Widana & Diartiani, 2021). The thinking process is a set of mental operations, which include:
concept formation, principle formation, understanding, problem solving, decision making,
and research (Djonomiarjo, 2020 & Harefa et al., 2023). The processes of problem solving,
decision making, and research are applications of concepts, principles, and understanding
(Anggraeni, 2019). The PBL model is designed to assist the problem solving process
according to the steps contained in the problem solving pattern, namely starting from
analysis, planning, solving and assessing through heuristics inherent in each stage (Suryawati
et al., 2020 & Hotimah, 2020).

Local wisdom is defined as customs and customs that have been traditionally carried out by
a group of people for generations and which to this day are still maintained by certain
communities. Local wisdom shows the way people behave and act to respond to changes in
the physical and cultural environment. Local wisdom can be understood as local ideas that
are wise, full of wisdom, have good value, which are embedded and adhered to by members
of the community (Istiawati, 2016 & Widana, 2023).

Thus, local wisdom can be interpreted as local ideas that are wise, full of wisdom, have good
value, which are embedded and followed by members of the community (Widana, Sumandya,
Citrawan, et al., 2023). Habits used in society, which grow and develop from generation to
generation in the consciousness of certain people, are related to sacred or profane life
(everyday parts of life and are of an ordinary nature). Local wisdom is an idea that arises and
develops continuously in a society in the form of customs, rules/norms, culture, language,
beliefs and daily habits (Widana et al., 2023). Local wisdom can also be termed as a culture
created by experts or local community leaders through a process that is repeated
continuously, through the internalization and interpretation of religious and cultural
teachings which are socialized in the form of norms and used as guidelines in everyday life.
for society. Local wisdom is also a form of unwritten rules proposed as a reference by certain
communities, covering all aspects of life involving relationships between human beings, such
as in social interactions, both individuals and individuals or individuals and groups (Hasan,
2021; Hermansyah & Gunawan, 2021).

Science numeracy is the ability a person has to use their mathematical knowledge in
explaining events, solving problems, reasoning, or making decisions in daily life related to
science subjects. This can help someone understand the benefits of mathematics in real life
so that they can evaluate and make decisions based on mathematical reasoning and logical
thinking (Hkowati et al., 2019; Ayuningtyas & Sukriyah, 2020). Aspects of mathematical
reasoning are related to three processes in mathematical literacy, namely: formulate, employ,
and interpret. The relationship between these three processes in the use of mathematics to
solve problems in the context of the everyday world is shown in the following figure (OECD,
2017).
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Problems in real Mathematical
context Formulate problem or model

Solusi nyata Interpret Math Solutions

Figure 1. Thinking process in mathematical literacy

Numeracy content consists of 4 domains, namely: (a) numbers, namely students' competence
in thinking using concepts, procedures, facts and mathematical tools in number content; (b)
Algebra, namely students' competence in thinking using concepts, procedures, facts and
mathematical tools in algebra content; (c) Geometry, namely students' competence in
thinking using concepts, procedures, facts and mathematical tools in geometry content; and
(d) Data and Uncertainty, namely students' competence in thinking using concepts,
procedures, facts and mathematical tools on data content and uncertainty to solve everyday
problems (Narut & Supradi, 2019).

Activities are all activities carried out both physically and spiritually. Student activities during
the learning process are one indicator of students' desire to learn. Students are said to be
active if the following characteristics are found (Jumarniati & Anas, 2019): 1) enthusiastic in
participating in learning activities, 2) there is interaction between students and teachers, 3)
there is interaction between students and students, 4 ) the existence of group collaboration,
5) student activity in groups, 6) student activity in carrying out learning, 7) student skills in
using teaching aids and 8) student participation in concluding lesson material.

Learning activities are all knowledge that must be obtained by own observation, own
investigation, by working alone both spiritually and technically (Salim et al., 2018). In learning
there must be activity, without activity the learning process is impossible (Dewi et al., 2019).
Learning is not a process in a vacuum, nor is it ever empty of various activities. We have
never seen anyone studying without involving physical activity, especially if the learning
activity is related to learning problems such as writing, taking notes, looking, reading,
remembering, thinking, training or practicing and so on (Purnadewi et al., 2023).

Based on the description above, in this research the activities that will be observed consist
of 6 aspects of student behavior which are modified from the behavioral characteristics
above, namely: 1) enthusiasm in participating in learning activities, 2) interaction between
students and teachers, 3 ) interaction between students and students, 4) cooperation in
groups, 5) student activity in group discussions, and 6) student participation in concluding
lesson material.
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METHOD

This action research was carried out at SDN 1 Dajan Peken which is located at Jalan
Diponogoro No. 19 Tabanan, Dajan Peken, Tabanan District, Tabanan Regency, Bali
Province. This research is classroom action research carried out in the form of cycles where
the design of each cycle consists of four stages, namely: a) planning, b) implementation, c)

observation and d) reflection. In this research, the research procedure can be described as
follows.

Initial Reflections

: Action Planning l:> Implementation I
: I of ActionT | !
= =
I I
| |

Reflektion I Observation I

Action Planning Implementation
I of Action 11

| |
| |
| |
. o=
| |
| Reflektion 11 <:I Observation 1T | |
| |

Figure 2. Classroom Action Research Procedure

In the 2023/2024 academic yeat, class V students will consist of 4 groups. The distribution
of the number of class V students in each class at SDN 1 Dajan Peken is as follows.

Table 1. Data on Class V Students of SDN 1 Dajan Peken
Number of Students

No. Class NMan Woman Total
1. V-A 20 14 34
2. V-B 19 19 38
3. V-C 19 19 38
4, V-D 25 14 39
Total 83 66 149

The research subjects were students in class V-A semester 1 of the 2023/2024 academic year.
This research was carried out in accordance with the principal's assignment decree, where
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the researcher was a teacher in class V-A with a total of 34 students. Meanwhile, the object
of research is the science numeracy abilities and learning activities of class V-A students at
SDN 1 Dajan Peken.

Data on students' science numeracy abilities is collected using tests that are in accordance
with the numeracy question model in AKM. The science numeracy questions were developed
independently by the research team referring to the form and model of numeracy assessment
tested in AKM. Meanwhile, data on students' learning activities in the learning process was
collected using observation sheets. The observation sheet contains descriptors stating
indicators of student behavior which were developed from the theory of student learning
activities. The indicators of student behavior are 1) enthusiasm in participating in learning
activities, 2) interaction between students and teachers, 3) interaction between students and
students, 4) cooperation in groups, 5) student activity in group discussions, and 6) student
participation in concluding the lesson material.

Science numeracy data was analyzed descriptively, namely by determining the class average

. S XX
score using a formula: X= ~

Information:

X = class average score
z X
N

total student scores
Whether or not students have mastered classical subject matter successfully can be seen from
their absorption capacity (DS) and the percentage of students who have completed (KT) or
achieved the Learning Goal Achievement Criteria (KK'TP). The formula for calculating DS
and KT is as follows.

DS = = x 100%

Many students

KT = lI\(/I)gny students ha;e achieved (KKTP) < 100%
Information:
X = class average score
DS = Absorption
KT = Completion percentage
N = Many students

Analysis of student activity data in learning was carried out descriptively. The criteria for
classifying student activities are determined based on the ideal mean (Mi) and ideal standard
deviation (SDi). The formula for Mi and SDi is as follows.

Mi = 2 (maximum score + minimum score)

SDi = 1/6 (maximum score - minimum score)

Classical classification of student learning activities uses the following criteria.

Table 2. Calculation of Student Activity Criteria

Rentang Skor Kriteria
Mi+ 1,5S8D <M <Mi + 3,0 SD Very active
Mi+05SD<M< Mi+ 158D Active
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Mi—05SD <M <Mi+ 0,5SD Quite Active
Mi—1,5SD <M <Mi-0,5SD Less Active
Mi—30SD <M <Mi—15SD Very Less Active

This classroom action research is said to be successful and the cycle can be stopped, if it
meets the following criteria: (1) a science numeracy score with a class average (X), DS and
KT respectively of at least 70.00; 70.00% and 85%,; and (2) Student learning activities are
minimally active. If one or both of the success criteria above are not met, then the action
research continues to the next cycle.

RESULTS AND DISCUSSION

Initial Reflections

Before carrying out research, VA class students are first given a diagnostic test, which aims
to find out who the students are in relation to the science matetial that will be discussed. The
diagnostic test was developed independently by the research team, consisting of 5 questions.
The diagnostic test form was developed according to the numeracy test model, namely
ordinary multiple choice, complex multiple choice, matching and short answer forms. The
diagnostic test results are as follows.

Table 3. Diagnostic test results for VA class SDN 1 Dajan Peken

No. Statistics Achievement
1. The class average score 62,94
2. Completeness, 21 people out of 34 students 61,76%

If the results of the diagnostic tests above are compared with the research success criteria, it
shows that the average score is only 62.56, far below the KKTP score of 70. Likewise,
classical completeness only reaches 61.76%, still far below the success criteria, namely at least
85%.

Cycle I

Planning. Some of the activities carried out by researchers related to action planning are as
follows: (1) preparing a classroom action research schedule, (2) preparing a Teaching Module,
which contains minimum components, namely learning objectives, learning steps, and
assessment through discussion with the research team, (3) compiling LKPD and learning
media for the material to be taught in accordance with the PBL. model based on local wisdom,
(4) compiling observation sheets to record teacher and student activities during learning in
each cycle, (5) establishing heterogeneous groups with members 4-5 people, (6) compose
final test questions for cycle I based on the science numeracy model questions.

Implementation. The first cycle of classroom action research was carried out in 3 meetings
in accordance with the syntax of the local wisdom-based PBL model. The first meeting was
held on July 21 2023 with the main topic being the properties of light. The second meeting
was held on July 25 2023 with the main material being about how the eye works. The third
meeting will be on July 28 2023, with the main material being about eye disorders and how
to care for eye health. Learning is presented directly by the VA Class Teacher, implementing
a PBL model based on local wisdom. The learning steps are in accordance with the PBL
model syntax with 3 main steps, namely introduction, core activities and conclusion.

Indonesian Journal of Educational Development (IJED), 4(3), pp. 307-317 313



Observation. Observation activities were carried out by PGRI Mahadewa Indonesia lecturer
collaborators. The focus of observations was made on student activities and teacher activities
during the learning process. The results of the observations are recorded on the observation
sheet during the implementation of the action. Each indicator/descriptor carried out by
students is given a score of 1 and those that are not carried out are given a score of zero. The
results of observations in cycle I showed that the teacher had implemented learning in
accordance with the learning scenario that had been previously designed using the PBL
model syntax. Teachers have also used local wisdom as a medium for presenting learning.
It's just that most of the students come from the city, so teachers need to sharpen their
understanding of Tabanan's local wisdom.

After the end of cycle I, the teacher gave a science numeracy ability test using the minimum
competency assessment model. There were 5 questions given, all developed by the research
team. The stimulus questions all use local wisdom content. The forms of questions vary from
ordinary multiple choice, complex multiple choice, matching, and short answers. The results
of the science numeracy ability test in cycle I can be presented as follows. The average score
for science numeracy is 71.76. A total of 26 people have achieved KKTP out of 34 students
or around 76.47%. The results of observations of student activities are in the quite active
category. The research results in cycle I were then compared with the success criteria. The
average score for science numeracy skills meets the requirements of above 70 with an
absorption capacity of above 70%. However, classical completeness only reached 76.47%,
which is far below 85%. Likewise, student activities have not reached the minimum active
criteria. Thus, the cycle continues to cycle II.

Reflection. Even though the research in cycle I has not yet reached the criteria for success,
the progress that has been achieved must be maintained and improved, as the student
learning atmosphere is very enjoyable because students are directly involved in problem
solving through discussion and presentation activities. Likewise, students' science numeracy
abilities have increased above the established criteria. The obstacles encountered in the
implementation of cycle I were sought for the best solution so that they could be minimized.
For example, students with good science numeracy skills tend to dominate in class
discussions and presentations. This obstacle will be overcome by providing equal
opportunities for all students in the group to express their opinions. The teacher will prompt
questions for students who are not yet active. Likewise, student learning activities need to be
increased by involving all students in problem-solving discussion activities. Students who are
not yet active in discussion activities will be guided and directed so that they are able to be
actively involved in learning.

Cycle IT

Planning. The activities carried out in the planning stage are almost the same as planning
cycle L. It's just that learning planning is directed at the next lesson material, namely
ecosystem components, food chains, as well as energy flows and food pyramids in
ecosystems. The products produced in cycle II planning activities are the same as cycle L.
Implementation. Cycle II was carried out in 3 meetings. The presentation of lesson material
is carried out by the VA class teacher, in accordance with the syntax of the PBL. model based
on local wisdom. The first meeting was held on August 22 2023 with the main topic of
components in the ecosystem. At the first meeting all students attended. The second meeting,
held on August 29 2023 with the main topic of food chains in ecosystems, all students
attended. The third meeting was held on September 1 2023 with the main topic of energy
flow and food pyramids in ecosystems.
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Observation. As in the first cycle of observation activities, carried out by collaborators from
PGRI Mahadewa University lecturers in Indonesia. The focus of observation is also focused
on student activities and teacher activities during the learning process. The results of the
observations are recorded on the observation sheet during the implementation of the action.
The results of observations in cycle II showed that the teacher had implemented learning
according to the learning scenario that had been previously designed using the PBL. model
syntax. A striking difference in teacher activities in cycle II can be seen in the pattern of
student guidance. The teacher carries out more intensive individual guidance compared to
cycle I. The teacher gives special trigger questions to students who are less active. In this
way, student learning activities look more lively and interactive. Teachers have also used local
wisdom as a medium for presenting learning.

After the implementation of cycle II ended, the teacher again gave a science numeracy ability
test according to the minimum competency assessment model. There were 5 questions given,
all developed by the research team. The results of the science numeracy ability test in cycle
IT are as follows. The average score for science numeracy is 77.06. A total of 30 people have
achieved KKTP out of 34 students or around 88.24%. The results of observations of student
activities are in the active category. The research results in cycle II were then compared with
the success criteria. The average value of science numeracy ability and absorption capacity
has met the success criteria. Likewise, classical completion and student activities have met
the criteria for success. Thus, the implementation of classroom action research has achieved
success in two cycles.

Reflection. The success of the research in cycle II cannot be separated from the teacher's
efforts to make improvements to the implementation of learning, especially in individual
coaching patterns. Student activity has increased as seen from group discussion activities and
class discussions, almost all students are actively involved. There is no longer domination by
students with high abilities because the teacher has managed the discussion by giving all
students the opportunity to express their opinions. Group discussions and class discussions
look very interactive and fun for students.

CONCLUSION

Based on the description above, it can be concluded that the implementation of the Problem
Based Learning (PBL) model based on local wisdom can improve students' science numeracy
skills and learning activities. Recommendations that can be conveyed from this research are:
(1) teachers should be creative in implementing the PBL. model in the classroom by providing
individual guidance so that all students are actively involved in learning, (2) the AKM
(minimum competency assessment) model assessment needs to be developed by teachers in
order to provide students with habituation to working on AKM model questions, and (3)
content based on local wisdom needs to be optimized in learning so that the character values
that have been passed down from generation to generation remain sustainable and
maintained by the community of adherents.
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