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Abstract: The cultural wealth of Indonesia has great potential in chemistry education, but it has not been
optimally utilized. Materials such as reaction rates can be contextualized through traditional
processes, such as the fermentation of tuak. The lack of relevant teaching materials impacts students’
low interest and critical thinking skills. Therefore, an innovation in the form of ethnopedagogy-
based Student Worksheets with a Problem Based Learning model is needed to create meaningful
learning. This study uses a quantitative approach with a quasi-experimental method. The
instruments used consist of 5 essay questions to measure critical thinking skills and a questionnaire
containing 20 statements to measure learning interest. A hypothesis test was conducted using a one-
tailed Independent Sample T-Test. The results show that the average learning interest of students in
the experiment class is higher compared to the control class, namely 90.25 and 85.625, respectively.
Meanwhile, the average posttest score for students’ critical thinking ability in the experimental class
reached 92.25 higher than the control class, which scored 83.5. This shows that the use of Student
Worksheet based on ethnopedagogy and Problem Based Learning has an influence on students’
learning interest and critical thinking.

materials teaching, ethnopedagogy, problem-based learning; students learning interest; critical

thinking skills
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INTRODUCTION
Indonesia, as the largest archipelagic

chemical concepts contextually by relating the
material to the surrounding environment and

country in the world, has a wealth of culture
and local wisdom that has not yet been widely
utilized in chemistry education. The impact of
globalization has caused the erosion of local
cultural values, making it necessary to
integrate culture into education to preserve
them. Etnochemistry-based  chemistry
learning allows students to understand

culture (Asna et al., 2024; Lestari et al., 2021).

An example of its application can be
seen in the Batak Simalungun and Batak Toba
cultures through the tradition of making tuak,
which can be linked to the reaction rate
material in the high school chemistry
curriculum (Aisyah et al., 2019).
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The reaction rate taught in the 11th
grade includes theoretical concepts such as
order and reaction constant, as well as
practical applications like the fermentation of
tuak by microorganisms. This process
involves factors such as temperature,
concentration, enzymes, and additives like
raru. However, an interview with a chemistry
teacher at SMA YP HKBP 1 Pematang
Siantar showed that the learning is still
conventional, not culture-based, and only
focuses on textbooks. This has resulted in low
interest in learning, student engagement, and
critical thinking skills.

To address this issue, innovative
teaching  materials such as  Student
Worksheets are needed, designed contextually
and based on ethnopedagogy, which is an
educational approach that highlights local
cultural values as learning sources (Wardani
et al., 2024).

In the context of chemistry,
ethnopedagogy is applied  through
ethnochemistry, which links chemical

concepts with traditional knowledge (Lalang
etal., 2023).

Additionally, the application of the
PBL model in Student Worksheet can train
students to actively explore, investigate, and
solve problems, thereby enhancing their
critical thinking skills and understanding of
chemical concepts (Silaban et al., 2021).

Several relevant studies have shown
the effectiveness of ethnoscience-based PBL
in increasing student interest and engagement
(Lulu et al.,, 2024), as well as Student
Worksheet-assisted PBL in developing
critical thinking skills (Muzakki et al., 2023).
Other research shows that PBL worksheets
based on local wisdom effectively support
contextual chemistry learning (Suryati et al.,
2024). However, these studies have not fully
integrated the variables of learning interest
and critical thinking ability simultaneously in
the context of reaction rate material.

Based on that exposition, the author is
interested in examining the influence of
ethnopedagogy-based reaction rate teaching

materials and Problem Based Learning on
students' learning interest and critical thinking
skills.

LITERATURE REVIEW
Teaching Materials

Yuberti, (2014) defines teaching
materials as a collection of instructional
resources that are methodically and
aesthetically created to support the

development of skills or sub-competencies.
To effectively support the learning process,
teaching materials are arranged in accordance
with instructional principles and include
content, methods, limitations, and
evaluations.

Teaching materials refers to both
software and hardware that can be used to
deliver learning content from the source to
learners (either individuals or groups). It
serves to stimulate learners' thoughts,
feelings, attention, and interest in such a way
that the learning process, whether inside or
outside the classroom, becomes more
effective (Tambunan et al., 2021).

Student Worksheet

Lubis et al., (2023) claim that Student
Worksheet serves as a tool that includes the
steps for learning tasks that students need to
complete. Additionally, according to Efendi et
al., (2021), Student Worksheet is a sheet of
paper that includes resources, summaries, and
instructions for completing learning tasks that
relate to the Basic Competencies that need to
be attained.

Rosmana et al., (2024) state that for
Student Worksheets to be as effective as
possible, they should have the following
essential components: a title, learning
objectives, time allocation, tools and
materials, a brief introduction, work steps,
tasks to be completed, and activity result
reports. These elements are arranged in a
methodical way to help students comprehend
the subject matter, complete learning tasks,
and produce products or reports as a way to
hold themselves accountable for their learning
outcomes.
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A few features set Student Worksheets
apart from other types of instructional
resources. Triyani et al., (2023) list the
following qualities of a student worksheet: it
is not overly long, it is tailored to a particular
educational level, it includes practice
questions, summaries, and brief explanations
of the major subjects, and it is used directly by
students to aid in their learning.

Student Worksheet is a type of
teaching material that contains task sheets
which must be completed by each student.
Generally, LKPD includes instructions and
steps for completing the tasks. The function of
using LKPD for teachers is to facilitate the
learning process (Zakiyah et al., 2021).

Rachmadyanti et al., (2023) state that
for effective use, the preparation of Student

Worksheet must address three main
requirements, which are as follows:
1. Didactic requirements. The Student

Worksheet must support an effective
learning process, be oriented towards
student learning activities, and consider
individual ability differences.

2. Constructive requirements. The use of
language in the Student Worksheet must
be communicative, simple, appropriate to
the students' level of thinking, and follow
the General Guidelines for Indonesian
Spelling to avoid misunderstandings in
interpreting the content.

3. Technical requirements. Student
Worksheets need to have an attractive
visual design, the use of illustrations and
layouts that support content clarity, and
capture students' attention from the start to
motivate them to learn more.

Etnopedagogy

Etnopedagogy comes from two words,
namely "ethno" which means a group or
community that has a culture, and "pedagogy"
which means the process of education.
Therefore, ethnopedagogy can be defined as
an approach that takes local culture into
account in the learning process (Hidayat et al.,
2023). According to Alwasilah, (2020),
ethnopedagogy views local wisdom as a

source of innovation and skills that can be
empowered for the welfare of the community.
Local wisdom is knowledge that is produced,
preserved, applied, and passed down within a
community (Muzakkir, 2021).

According to Fatmi & Fauzan, (2022),
etnopedagogical-based education sees local
wisdom as a source of innovation that may be
used in social activities and the management
of natural resources, among other areas of life.

Based on various opinions, it can be
concluded that ethnopedagogy is an
educational approach that integrates local
culture into the teaching and learning process.
This approach aims to preserve local wisdom
and make it a source of innovation and skills
for the younger generation. This concept
views culture as an important element that not
only needs to be preserved but also utilized to
enrich the educational process, thereby
producing superior, creative, and dignified
human resources. Ethnopedagogy creates
contextual and relevant learning, connecting
academic knowledge with local -cultural
values. This encourages students to
understand, manage, and pass on local
wisdom for the welfare of the community.

Ethnochemistry

The terms "ethnic" (referring to
culture) and "chemistry" (referring to the
study of the composition, properties, and
interactions of elements or substances) are the
seeds of ethnochemistry. Thus,
ethnochemistry can be understood as an
approach that deepens the understanding of
chemistry through the prism of culture
(Amora et al., 2024).

Teachers must find local knowledge
that is pertinent to the topic being studied
before introducing ethnochemistry-based
learning. This is crucial to ensure that learning
is consistent with the current curriculum and
that the lesson's content remains unchanged.
Analogy, representation, perception,
visualization, and interpretation are some of
the ways that local knowledge and chemical
content align. Students can become more
engaged in their education and make
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connections between new material and what
they already know by using analogy-based

teaching, = which  connects classroom
instruction to  real-world  experiences
(Sutrisno et al., 2020).

Learning Interest

Interest is a psychological drive that
makes someone attracted to or want to do
something, which generates enthusiasm in
carrying out that activity. In the context of
education, learning interest refers to the
attention, interest, and desire of students to
engage in the learning process. This interest in
learning is marked by enthusiasm, active
participation, and engagement in learning
activities (Kurniasari et al., 2021). According
to Mahdalena, (2022), interest in learning can
develop over time. Students who were
initially not interested in a subject can develop
an interest as their knowledge of the material
increases. This shows that interest in learning
can grow due to a continuous learning
process. Zebua & Harefa, (2022) state that
learning interest is a driving force within
individuals that motivates them to continue
learning so they can acquire knowledge,
skills, and experience. In addition, interest
also becomes an important factor that
influences changes in students' behavior
during the learning process. Thus, learning
interest can be defined as an internal drive that
arises within the individual, allowing them to
engage in the learning process without any
coercion. This interest functions as a driving
force that encourages positive behavioral
changes, which in turn impacts the
improvement of knowledge and skills
acquired by students.

Learning interest is influenced by
internal and external factors.

1. Internal Factors (Inside the Student)
The physical aspect includes a healthy
physical condition, which supports the
interest in learning. Physical disorders
such as vision or hearing problems can
reduce interest. Psychological aspects
include attention, motivation, and the
desire to achieve goals or aspirations,

which play a significant role in stimulating
interest in learning.

2. External Factors (Outside the Student)
The family plays an important role
through parental support, a comfortable
home environment, and the parents' level
of education, which influences the interest
in learning. Schools also influence
through varied teaching methods, the use
of engaging learning media, and good
relationships  between students and
teachers. The community environment,
especially peers, can influence learning
interest; positive influences can enhance
motivation, while negative influences can
disrupt learning concentration.

Overall, the interest in learning 1is
influenced by the physical and psychological
conditions of the students, as well as external
factors such as family support, the quality of
education at school, and the social
environment around the students.

According to Safari, the indicators of
students' learning interest consist of four main
indicators as cited by Putri et al., (2022):

1. Feeling of happiness.
2. Student interest.

3. Student attention.

4. Student engagement

Critical Thinking Skills

Critical thinking skills are essential
abilities needed to face life's challenges. This
ability includes the capacity to identify,
analyze, and formulate a problem in depth, as
well as to distinguish between facts and
opinions. Critical thinkers do not accept
information at face value without clear
evidence and always think with logical
reasoning (Nasriati et al., 2023).

Critical thinking skills are one
manifestation of higher order thinking
abilities. Critical thinking can be defined as a
person's attempt to check the truth of
information using evidence, logic and
ordinary awareness. Critical thinking is not
only an element of ability (cognitive), but also
must pay attention to attitudes towards critical
thinking. Critical thinking is reflective
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thinking that makes sense and focuses on the
process of making decisions about what to do
or what to believe (Pulungan & Simamora,
2024).

Critical thinking is a critical
assessment of the truth of phenomena or facts.
And also everyone has the potential to think
critically which can be developed optimally in
achieving a better life. Critical thinking is
logical and reflective thinking that focuses on
deciding what to believe or do (Ramadhana &
Sutiani, 2023)

The goal of critical thinking is to
evaluate ideas or thoughts reflectively and
rationally based on accountable evidence.
This ability encourages students to test
various opinions, make appropriate decisions,
distinguish  between true and false
information, and eliminate irrelevant matters.
Thus, students can filter information, draw
conclusions based on facts, and construct
logical reasons to support their opinions
(Cahyani et al., 2021; Wihartanti et al., 2019).

According to Ennis (in Susanto, 2014),
indicators of critical thinking encompass five
main aspects that demonstrate students' ability
to think logically, analytically, and
evaluatively, namely:

Providing simple explanations.
Building basic skills.
Concluding.

Providing further explanation.
Arranging strategies and tactics.

Nk v

Moreover, according to Arief (in
Susanto, 2014), critical thinking ability is also
characterized by skills:

1. Analyzing. Breaking down information
into important parts.

2. Synthesizing. Combining information
into new ideas.

3. Solving problems. Recognizing,
understanding, and finding solutions to
problems.

4. Conclude. Drawing conclusions from the
available information.

5. Evaluating. Evaluating information based
on accountable criteria.

Learning Model

A representation of ideas, beliefs, or
actual occurrences that is methodically
created to be used in the learning process is
called a learning model. Curriculum creation,
material design, and directing teaching and
learning activities in the classroom are all
done using this paradigm as a guidance
(Mirdad, 2020).

Mirdad, (2020) asserts that learning
models possess the following traits:

1. Based on professional conceptions of
education and learning.

2. Having clear learning objectives.

3. Acting as a manual for enhancing the
educational process.

4. Components include the social system,
support system, response principles, and
learning processes (syntax).

5. Generates both direct (learning results)
and indirect (long-term) implications.

6. As a foundation for learning design.

Problem Based Learning

Through the solution of actual,
contextual issues, students are put at the center
of learning activities in the Problem Based
Learning (PBL) approach. The primary goal
of PBL is to foster critical thinking, problem-
solving, teamwork, and the ability to learn on
one's own. When the approach implemented,
pupils are given a problem to solve as the first
step in the learning process. Through an
exploratory learning process, this motivates
kids to actively seek knowledge, evaluate
evidence, and make judgments. Students
actively construct knowledge via engagement
with issues and the environment, in addition
to passively absorbing information. Because
the information studied is closely related to
the students' real-life experiences, PBL
therefore gives the learning process greater
significance (Sembiring & Sutiani, 2022).

The problem-based learning (PBL)
learning paradigm consists of a number of
educational exercises that place an emphasis
on the process of approaching problems from
a scientific perspective. Through PBL,
students actively think about or interpret

86



Ramlan Silaban, Grace Octavia Hutasoit, Tita Linyan Pardede, Ida Duma Riris, Marham Sitorus, Rabiah Afifah Daulay, Rafida Almira
Samosir, and Irving Josafat Alexander
Jurnal Inovasi Pembelajaran Kimia (Journal Of Innovation in Chemistry Education) Volume 7, Issue 1 April 2025
Influence of Ethnopedagogical Materials and Problem Based Learning on Students Learning Interest and Critical Thinking

problems, search for and process data,
propose answers, and finally draw a
conclusion rather than passively listening,
taking notes, and memorizing the content
(Panggabean et al., 2023).

The following are the phases of the
Problem Based Learning model as described
by Arends (in Al-tabani, 2014): (1) Giving
pupils an introduction to an issue; (2) Setting
up research projects for students; (3)
Participating in group or individual research;
(4) Creating the work and presenting it; (5)
Examination and assessment of the process of
solving problems.

According to Masrinah et al., (2019),
the Problem Based Learning (PBL) model
has advantages and disadvantages that need
to be considered in its application in the
classroom. The main advantage of PBL lies
in its close connection to real-life situations
outside of school. This model encourages
students to develop critical, analytical,
creative, and comprehensive thinking skills
through a systematic problem-solving
process. Conversely, PBL also has several
weaknesses. One of them is the difficulty
that students often experience in identifying
and formulating problems that match their
level of ability. Additionally, the learning
process with this model takes longer
compared to conventional methods. Students
are required to actively seek information,
analyze data, formulate hypotheses, and find
solutions. Therefore, the role of the teacher
as a facilitator is very important in guiding
students.

METHODS

This research was conducted at SMA
YP HKBP 1 Pematang Siantar located at Jalan
Gereja No. 26, Siantar Selatan District,
Pematang Siantar City, North Sumatra
Province. The research was conducted from
October to April, the second semester of the
2024/2025 Academic Year. The type of
research used is quantitative research with a
quasi-experimental method. The population in
this study consists of all 11™ grade students at
SMA YP HKBP 1 Pematang Siantar. The

class sample in this study was randomly
selected using a lottery, and the student
sample was selected using a saturated
sampling technique.

The data collection techniques used
consist of subjective tests and questionnaires.
Subjective tests were chosen because they are
effective in measuring students' critical
thinking abilities in depth through essay
answers that reflect individual thought
processes. The test was administered in the
form of a pretest and posttest to the
experimental class and the control class.
Meanwhile, a questionnaire was used to
measure students' learning interest, as this
method is capable of systematically and
efficiently gathering data on students'
responses to ethnopedagogy-based and
Problem Based Learning. The test instrument
in this study was developed and selected
through four main stages before being deemed
suitable for assessing students' critical
thinking skills. After going through the stages
of grid preparation, item formulation, and
validation by expert validators, the instrument
was then tested based on four main
characteristics, namely:

1. Validity Test

Using the Product Moment formula
supported by Microsoft Excel software. With
degrees of freedom (df = N-2) at o = 0.05, the
validity coefficient, rxy, is compared to the
rwble Product Moment values using the
following criteria: If rcal > Ttable, the test item is
deemed valid (Silitonga, 2014).

2. Difficulty Level TestThe Item Difficulty
Index (P) can be calculated with the help
of Microsoft Excel software. The higher
the value of P, the easier the item,
conversely, the lower the value of P, the
harder the item. A test item is categorized
as good if the difficulty index (P) falls
within a moderate range, meaning it is
neither too easy nor too difficult, thus
motivating students to think and strive to
their fullest (Silitonga, 2014).

3. Difference Power Test

If a test item’s discrimination index
(D) falls between +0.20 and +1.00, it is

87



Ramlan Silaban, Grace Octavia Hutasoit, Tita Linyan Pardede, Ida Duma Riris, Marham Sitorus, Rabiah Afifah Daulay, Rafida Almira
Samosir, and Irving Josafat Alexander
Jurnal Inovasi Pembelajaran Kimia (Journal Of Innovation in Chemistry Education) Volume 7, Issue 1 April 2025
Influence of Ethnopedagogical Materials and Problem Based Learning on Students Learning Interest and Critical Thinking

considered to have strong discriminating
power. With the help of Microsoft Excel
software, the following formula can be
used to determine the item’s
discriminating power:

X Upper — X Lower
p = XUpp

(Lestari et al., 2023)

Maximal score

4. Reliability Test

The K-R 20 formula is used, and the
value of Cronbach’s Alpha can be
calculated using the following equation
with the help of Microsoft Excel software:

= () (55)

The instrument is declared reliable if
Teount > Trable at @ significance level of 0.05
(Silitonga, 2014).

The questionnaire used in this study
consists of 20 statements designed to measure
students' learning interest. Before the
questionnaire was used, it was validated by
expert validators competent in their field to
ensure the reliability and relevance of each
statement. The questionnaire instrument was
constructed using a Likert scale, where the
variable of learning interest was broken down
into indicators of learning interest, which
were then used as the basis for formulating the
statement items. This questionnaire includes
positive and negative statements in four
assessment categories. The score for each
item ranges from 1 to 4. Here are the
guidelines.

Table 1. Scoring Guidelines for the Learning Interest

Questionnaire

Positive Statement Negative Statement

Respond Score Respond Score
Strongly 4 Strongly 1
agree agree
Agree 3 Agree 2
Slighly 5 Slighly
Disagree Disagree
Disagree 1 Disagree 4

(Khasanah & Nugraheni, 2022).

The analysis of the data in this
research involves three testing stages,
namely:

1. Normality Test
Using the Liliefors test with the aid of
Microsoft Excel with o = 0.05. If the teount
< tuwble, 1t 18 concluded that the data is
normally distributed (Yahya et al., 2024).
2. Homogeneity Test
The homogeneity test for two treatment
groups can be conducted using the Fisher
test (F-test) and the data were processed
using Microsoft Excel software, using the
formula:

Largest varians

Fcount - .
Smallest varians

Then the Feount is compared with the Fple
(0.05). If Feount < Frable (@) (db=(n1 — 1)(n2
— 1)), it can be stated that the groups are
homogeneous at the 5% significance level
(Sitompul & Ardansyah, 2022).
3. Hypothesis Test

Using the right-tailed Independent
Sample T-Test and the data were
processed using  Microsoft  Excel
software.

The T-Test with a significance level
(o) = 0.05 1s conducted by comparing the
teount With the tiavle. Ha 1s accepted if teount >
trable. The value of tuble can be obtained
from the twble or by using programs like
Microsoft Excel (Japlani et al., 2020).

RESULTS AND DISCUSSION

RESULT
Analysis of Research Instrument Data

The essay test instrument, consisting
of 10 questions, was then validated by a
Chemistry lecturer from FMIPA UNIMED to
ensure its quality and suitability. After
validation, the instrument was tested on 19
12" grade students at SMA YP HKBP 1
Pematang Siantar to analyze validity,
difficulty level, discrimination power, and
reliability, in order to select 5 questions with
optimal quality.

Test the validity of the test instrument.
From the 10 questions that were tested, 6
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questions were declared valid based on the
criteria reount > Teable.

Test the difficulty index of the test
instrument. Based on the analysis results, all
questions are classified in the moderate
category, indicating that the questions have a
balanced level of difficulty.

Test instrument discrimination test.
From the analysis results, 6 questions fall into
the good category, 2 questions into the
sufficient category, and 2 questions into the
weak category.

Test reliability. The calculation results
show that the reount > Tiable (0.802 > 0.455), so
this test instrument is considered reliable.
Based on the classification, this test falls into
the high reliability category.

Research Data Analysis
1. Normality Test

Obtained Ltabie = 0.19.
Table 2. Normality Test Result

Class Data Lcount
Experiment Pretest 0,146
Posttest 0,112

Pretest 0,144

Control Posttest 0,179
Experiment Learning 0,148
Control Interest 0,163

Based on the results with the help of
Microsoft Excel software, it can be concluded
that all the data are normaly distributed.

2. Homogeneity Test

Obtained Fraple = 2.124.
Table 3. Homogeneity Test Result

Class Data Feount
Pretest Critical Thinking Skills 1,596
Posttest Critical Thinking Skills 2,092
Learning Interest 1,977

Based on the results with the help of
Microsoft Excel software, it can be concluded
that all the data are homogeneously
distributed.

3. Hypothesis Test

After conducting normality and
homogeneity tests, the next step is to perform
hypothesis testing using the one-tailed right
Independent Sample T-Test with the help of
Microsoft Excel.

a. First Hypothesis Test

Here are the data calculations for the
learning interest of the experimental class and
the control class.

Table 4. Data Result of Learning Interest Calculation

in Experiment and Control Classes

Data Source  Average Star.ldqrd Varians
Deviation
Experiment  90.25 4.472 20
Control 85.625 3.18 10.115

Obtained teount = 3,769 and tuble =
1,686. Because tcount > tiable, Ho 1s rejected and
H. is accepted. It can be said that there is a
significant influence on students' learning
interest through the use of ethnopedagogy-
based reaction rate teaching materials and
PBL compared to conventional learning.

b. Second Hypothesis Test

Here are the data calculations for the
critical thinking skills of the experimental
class and the control class.

Table 5. Data Result of Critical Thinking Skills
Calculation in Experiment dan Control

Classes
Data Source  Average Stagdqrd Varians
Deviation
Experiment  92.25 5.73 32.829
Control 83.5 8.288 68.684

Obtained tcount = 3.887 and tuvle =
1.686. Because teount > tiable, Ho 1s rejected and
H. is accepted. This shows that there is a
significant influence on students' critical
thinking  skills through the wuse of
ethnopedagogy-based teaching materials and
PBL compared to conventional learning.
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DISCUSSION

The research was conducted at SMA
YP HKBP 1 Pematang Siantar involving all
11" grade students as the population. Two
classes were selected through a simple lottery:
XI-1 as the experimental class and XI-3 as the
control class. The experimental class received
treatment through Problem Based Learning
(PBL) and ethnopedagogical LKPD on
reaction rate material related to Batak culture
(the fermentation process of tuak), while the
control class used the Chemistry Package
Book with simple practicals. To measure
students' interest in learning and critical
thinking skills, a questionnaire (non-test) and
essay questions (test) were used. The initial
test instrument consisted of 10 questions
validated by expert lecturers, tested on 19
twelfth-grade students, and then analyzed for
validity, difficulty level, discrimination
power, and reliability. The five best questions
were selected to represent each critical
thinking indicator.

Analysis of the Influence of Teaching
Materials on Critical Thinking Skills

Before the learning process, both
classes were given a pretest to measure their
initial understanding and to serve as a basis for
grouping students during the experiment. The
pretest  results showed low  scores
(experimental class: 62 and control: 60),
indicating the need for structured learning.
During the learning process, the experimental
class showed high enthusiasm and active
engagement, while the control class showed
lower participation. Practical constraints
occurred in both classes, but they did not
diminish the enthusiasm for learning,
especially in the experimental class, which
found the learning more meaningful.

After the lesson, the posttest results
showed a significant impact from the
treatment given. The experimental class
obtained an average of 92.25 while the control
class scored 83.5. The following is a graph
comparing critical thinking ability scores
between the experimental class and the

control class, adjusted according to critical
thinking indicators.
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Figure 1. Graph of the Comparison of Posttest Scores
on Students’ Critical Thinking Skills in the Experimen
and Control Classes

Based on the presented graph, it is
evident that the experimental class shows
higher scores compared to the control class on
all indicators of critical thinking ability. On
the analyzing indicator, the experimental class
scored 88.75 while the control class scored
87.5, indicating that the ethnopedagogical
approach is more effective in helping students
identify and analyze information. On the
synthesis indicator, the experimental class
scored 87.5 while the control class scored
86.25 indicating that the PBL approach
encourages students to integrate information
into new understanding more effectively. A
slightly noticeable difference occurred in the
concluding indicator, where the experimental
class achieved 90 while the control class
scored 85, indicating that contextual learning
linking the material with local wisdom can
enhance students' ability to draw logical and
data-based conclusions. On the evaluating
indicator, the experimental class recorded a
score of 86.25 while the control class scored
82.5, indicating that the ethnopedagogy-based
Student Worksheets are effective in training
students to critically assess the quality of
arguments or processes. Lastly, on the
problem-solving indicator, the experimental
class scored 86.25 while the control class
scored 83.75, indicating that problem-based
learning is capable of training students to
develop creative solutions to real-world
problems.
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Analysis of the Influence of Teaching
Materials on Student Learning Interest

Students' learning interest was
measured through a questionnaire containing
20 validated statements, covering four
indicators: enjoyment, attention, interest, and
active engagement. The average interest in
learning score for the experimental class
students was 90.25, while the control class
scored 85.625. Here is the graph.

Learning Interest
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Figure 2. Graph of the Comparison of Posttest Scores
on Students’ Learning Interest in the Experimen and
Control Classes

The learning interest of students in the
experimental class appears to be higher
compared to the control class across all
indicators. In terms of feelings of happiness,
the experimental class recorded a score of
86.9, indicating a more positive emotional
learning atmosphere compared to the control
class, which scored 82. Students' attention was
also stronger in the experimental class (90.5)
compared to the control class (83), reflecting
better focus on learning. On the interest
indicator, the experimental class scored 90,3
while the control class scored 86, indicating
that topics related to local culture were able to
build students' curiosity. Lastly, the
engagement indicator showed the highest
achievement, namely 92.3 in the experimental
class and 89 in the control class, indicating
stronger active student participation in the
learning process.

The Connection Between Reaction Rate
Material and the Cultural Context of Tuak
Production

Learning chemistry in context makes it
easier to comprehend scientific ideas by

relating them to real-world situations and
regional customs. The Batak Toba
community's tradition of fermenting tuak
serves as an introduction to the idea of
reaction rate in this research. Reaction rate
principles including temperature,
concentration, surface area, and catalysts are
reflected in the fermentation of aren sap
(Arenga pinnata) utilizing typical raru-based
yeast. This procedure demonstrates how the
organic application of scientific concepts may
be reflected in local knowledge. The
procedure for drawing sap from the aren tree
is shown in Figure 3 below. This procedure
demonstrates how fuak's primary raw material
is sourced from the environment:

Figure 3. The Process of Tapping Sap from the Aren
Tree

This activity = emphasizes  the
importance of the quality of the raw material
(palm sap), which in the context of chemistry
relates to the concentration of reactants. The
tapping process also reflects traditional skills
passed down through generations and the wise
utilization of nature by the local community.

The connection of the process of
making tuak in reaction rate learning builds
students' emotional and cognitive
engagement. The material becomes more
relevant because it is sourced from their own
cultural reality, while also instilling the idea
that modern science and local values
complement each other. The concept of
collision theory and reaction dynamics is
explained through real-life examples such as:
tapping palm sap (reactant concentration),
treatment of raru (surface area), and storage at
different temperatures (the effect of
temperature on fermentation rate).
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The surface area of the reactants is an
important factor that affects the rate of a
chemical reaction. In the fermentation of tuak,
the raru skin as a fermentation agent contains
natural microorganisms, and its physical form
affects the efficiency of the process.
Observation results show that fermentation
occurs more quickly with finely powdered
raru skin compared to larger pieces. This is in
line with the collision theory, where a larger
surface area increases the number of effective
collisions between microorganisms and the
substrate (sap), thereby accelerating the
fermentation reaction. The following data
shows the effect of variations in the physical
form of raru on the fermentation rate obtained

from one of the experimental class groups.
Table 6. The Effect of the Surface Area of Raru Skin on the
Alcohol Concentration (%) of Tuak

Fermentation Alcohol
Raru Size Time Concentration
(hours) (%)
R
aru 12 6,5%
powder
Raru cut of 16 4.8%
0,5 cm
Raru cut of 20 3.2%
1 cm
Raru cut of 24 1.5%
1,5 cm

In raru powder, gas bubbles quickly
appear, a strong fermentation aroma, the raru
skin is almost gone, finely dissolved in the
liquid, the color fades. In the 0,5 cm cut raru,
moderate bubbles appear, the fermentation
aroma starts to be noticeable, the raru skin
partially dissolves, appears crumbled, and the
texture begins to soften. At the 1 cm cut of the
raru, bubbles appear slowly, with a light
fermentation aroma, the raru skin is still
partially intact, and the surface is softening. In
the 1.5 cm cut raru, there are almost no
bubbles, the fermentation process is slow, the
raru skin is mostly still hard and intact, with
only slight changes.

Data shows that the finer the texture of
the raru skin, the shorter the fermentation time
and the higher the reaction rate. This confirms
that the increase in the surface area of solid

substances accelerates the reaction through an
increase in the frequency of effective
collisions. These findings align with the
principles of chemical kinetics and
demonstrate that the traditional fermentation
practices of the Batak community have
empirically applied scientific principles,
albeit without a formal theoretical foundation.

Data Processing and Statistical Testing to
Determine the Significance of Teaching
Materials' Influence

After all the data has been collected,
the next step is to conduct statistical
assumption testing before proceeding to the
hypothesis testing stage using a one-tailed
(right) Independent Sample T-Test. The entire
data analysis process was carried out with the
help of Microsoft Excel software.

To test the normality of the data, the
Liliefors test was used. With a significance
level of 0.05 and a total of 20 respondents per
class, the Liwbie value obtained is 0.19. The
calculation results show that all Lcount are less
than 0.19, which means all data are normally
distributed. Next, a homogeneity test was
conducted using the Fisher test, with the
decision criterion Feount < Frabe. At a
significance level of 0.05 with 20 respondents
each in the experimental and control classes,
the Frble obtained is 2.124. Based on the
calculation results, all Feount < Frable, Which
indicates that the data from both sample
classes are homogeneous.

With the fulfillment of both
conditions, namely normality and
homogeneity, the data are deemed suitable for
further testing using a one-tailed (right)
Independent Sample T-Test parametric
hypothesis test. Based on the calculations, the
trable Value obtained is 1.686.

Hypothesis one aims to test the
influence of ethnopedagogical-based reaction
rate teaching materials and Problem Based
Learning on students' learning interest
between the experimental class and the
control class. It is known that the average
student learning interest in the experimental
class is higher than in the control class. From
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the analysis results, a tcount Of 3.769 was
obtained, which means tcount > tiable (3.769 >
1.686). Therefore, Ho is rejected and Ha is
accepted, indicating that the wuse of
ethnopedagogy-based reaction rate teaching
materials and Problem Based Learning has a
significant effect on students' learning
interest.

The second hypothesis tests the
influence of ethnopedagogy-based reaction
rate teaching materials and Problem Based
Learning on students' critical thinking skills.
The results show that the average critical
thinking ability of students in the
experimental class is also higher than that of
the control class. Through calculations, a tcount
of 3.887 was obtained, which also meets the
criteria of teount > tiable (3.887 > 1.686). Thus,
Ho is rejected again and Ha. is accepted,
indicating that the reaction rate learning
materials based on ethnopedagogy and
Problem Based Learning significantly
influence students' critical thinking skills.

The research results show that the use
of ethnopedagogy-based reaction rate
teaching materials and the Problem Based
Learning (PBL) model has a significant
impact on students' learning interest and
critical thinking skills. These findings are in
line with the research results of Sandi et al.,
(2024), which show that the Problem Based
Learning (PBL) model effectively increases
students' interest in learning. Real-world
problem-based learning encourages
enthusiasm, motivation, active engagement,
as well as students' curiosity and perseverance
in learning, making PBL deemed relevant to
be applied in various learning contexts. These
findings are in line with Lulu et al., (2024),
who found a significant increase in learning
interest among SDK Wolowio students
through the ethnoscience-based PBL model.
Although it did not use a specific Student
Worksheet, the study reinforces the
effectiveness of the culture-based approach in
building student engagement. The influence
of the Problem Based Learning (PBL) model
on critical thinking skills is also reinforced by
the research of Zahro & Lutfianasari, (2024).

Through a t-test with a significance level of
5%, a t-value of 8.071 was obtained,
indicating that the implementation of PBL
significantly enhances students' critical
thinking skills on the topic of salt hydrolysis.
These findings affirm the influence of PBL in
fostering critical thinking skills. Similar
support comes from Muzakki et al., (2023),
who show that PBL based on Student
Scientific Worksheets enhances critical
thinking skills, particularly in the aspects of
interpretation and analysis, achieving a
completeness of 79.41%.

The advantage of the teaching
materials in this study lies in their ability to
contextualize the concept of reaction rate
through local cultural phenomena, namely the
fermentation process of tuak in Batak culture.
This teaching method reinforces the
understanding of scientific concepts while
also fostering a sense of pride in the students'
cultural identity. The learning experience
becomes more concrete, meaningful, and
emotional, as evidenced by the increased
participation and curiosity of the students
during the lessons. The application of
ethnopedagogy-based teaching materials
effectively  transforms  the  learning
atmosphere from passive to active. Students
not only understand scientific concepts but
also engage in a learning process that
integrates local values, thereby developing
their affective dimension as well. The posttest
results and significant increase in learning
interest in the experimental class, compared to
the control class, indicate that this approach
successfully bridges abstract concepts with
students' daily realities.

The combination of ethnopedagogy
and the Problem Based Learning (PBL) model
has proven to be complementary.
Ethnopedagogy presents culturally and
emotionally relevant learning, while PBL
encourages active engagement in solving real
problems that demand critical thinking skills.
This combination creates a  holistic,
cognitively challenging, and contextual
learning process. The research results show
that students in the experimental class
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experienced a significant increase in learning
interest and critical thinking skills, in line with
the 2lst-century education goals that
emphasize the importance of scientific
literacy, cultural literacy, and higher-order
thinking skills.

CONCLUTION

Based on the research conducted at
SMA YP HKBP 1 Pematang Siantar, it can
be concluded that there is a significant
influence of ethnopedagogy-based reaction
rate teaching materials and Problem Based
Learning on students' learning interest. This
is indicated by the average student interest in
the experimental class being 90.25, while in
the control class it was 85.625. It can also be
seen from the tcount Where the teount (3.769) >
tiable (1.686). There is a significant influence
of the ethnopedagogy-based reaction rate
teaching materials and Problem Based
Learning on students' critical thinking skills.
This is evidenced by the posttest results
which show an average critical thinking
ability of 92.25 in the experimental class,
while the control class had an average of
83.5. It can also be seen from the tcount Where
teount (3,887) > tiavte (1.686). The findings of
this study provide a realistic contribution to
the development of science education,
particularly in the implementation of
contextual and culture-based learning. By
integrating traditional tuak fermentation into
the topic of reaction rate, students were able
to understand abstract chemical concepts
through familiar cultural practices. Although
the scope of the study was limited to one
school and one topic, the results indicate that
incorporating local wisdom into teaching
materials can enhance students' engagement
and comprehension. This approach can serve
as a reference for educators seeking to apply
culturally relevant pedagogy in other science
topics, especially in regions rich in local
traditions.
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