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Introduction

Abstract: This study aims to increase the science learning achievement. The
subjects of this study were 20 students of fourth grade students at Imogiri
Elementary School, who used Quantum Learning model. The research design
refers to the classroom action research which takes place in two cycles. Data
collection through tests, observation and documentation. The data analysis
techniques used are qualitative and quantitative descriptive techniques. At the
natural syntax of Quantum Learning model, the teacher provides examples of
real 3-dimensional models to students and the division into more heterogeneous
groups. In the naming activity, the teacher explains the learning material using
two languages, namely Indonesian and a foreign language. At the demonstrate
syntax the teacher directs students to convey the results of their discussion in
turn. The success criteria are if > 75% of the total number of students get a score
> 75. This research shows the results of an increase in science learning
achievement after using Quantum Learning. In cycle I the average student
learning achievement was 73.25 then increased to 83.50 in cycle II. Based on this,
it can be concluded that Quantum Learning can improve the science learning
achievement of class IV students.

Keywords: Elementary school students; Quantum learning; Science learning
achievement

meaningful learning problems, collaborative problem
solving, adaptive learning, computational thinking, and

Education is increasingly developing as human
civilization advances. This directs people to innovate to
solve various problems in the world of education.
Through education, individuals can improve their logic
and way of thinking to face everyday problems.
Education is a process of educating which is a process in
order to influence students to influence students to be
able to adapt themselves as well as possible to their
environment, so that it will cause changes in themselves
(Manurung et al., 2023). Twenty-first century learning
must be able to provide students with provisions for the
future (Haryani et al, 2021). In the 2lst century,
individuals are directed to have skills critical thinking,
creativity, collaboration, and communication
(Changwong et al., 2018). The issue orientation and
principles of educational science are related to deep and
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critical thinking (Tanti et al., 2020).

The quality of education can be seen from the
learning process (Akbariah et al.,, 2023). The learning
process should be packaged in an attractive way so that
students feel comfortable gaining learning experience.
The learning process prioritizes activities that can
provide meaning for students. The learning process is
not limited to conveying material so that students can
master it, but provides conditions so that students strive
for a learning process within themselves (Syahdan
Lubis, 2021).

A good learning process will lead children to ideal
learning. Good learning is learning that provides
opportunities and love for students (Aesih, 2023). The
learning process is able to motivate children's overall
creativity, thereby making students active and learning
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enjoyable (Hadibarata et al., 2019). Students are directed
to be active and participative during the learning
process, so that learning is student centered and provide
meaning for himself (Tegeh et al., 2021). Adi (2021)
further explained that student participation in direct
learning will foster a scientific attitude and provide an
understanding that science is not just learning but
knowledge can be applied to various fields in everyday
life.

The teacher challenge is to create innovative
learning that provides opportunities to develop critical,
creative, collaborative and communication
competencies (Sujanem et al., 2023). Teacher as educator
should use models that suit student needs in order to
foster critical thinking skills (Toheri et al., 2019).
Strategies that teachers can use to bring out student
critical thinking power are: opening learning with
appreciation, motivating students to know more deeply,
involving acquisition activities, practice and procedural
knowledge, having work that supports concrete and
documented learning processes, relates to problems and
seeks resolutions, allows for unexpected student
thinking, provides time for reflection and feedback on
the learning that has been implemented (Boronina et al.,
2022).

A good teacher is expected to be able to master
various learning models and methods and be able to
compile innovative learning media so that they can
facilitate students in achieving learning goals
(Hikmawati et al., 2020). As a step to realize meaningful
learning, teachers use various approaches, strategies and
methods (Mutanaffisah et al, 2021). A variety of
strategies can be applied in various learning, including
science learning (Darwata, 2022). It is hoped that
variations in strategies in science learning will enable
students to explore their learning experiences. Science
learning has a fundamental function in developing
critical thinking skills (Wangsa et al., 2021). This science
education is directed to inquiry to help student deepen
their understanding of the natural surrounding (Putri et
al., 2023).

In science learning, students not only learn about
conceots but must understand a orocess of phenomena
occurring by observing, demonstrating, experimenting,
and exploring and constructing material (Septianita et
al., 2023). Science learning is not only about mastering a
collection of knowledge in the form of facts, concepts or
principles but is also a process of discovery. The
discovery process is carried out by directing students to
construct concepts through various activities related to
the material according to the science learning objectives
(Fikriana et al., 2023).

The aim of science learning in elementary schools
according to Isnaeni et al. (2021) is to form and develop
cognitive, affective, psychomotor and creativity as well
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as train students to think critically in self-actualizing in
understanding  natural = phenomena in  their
environment, so that students can face life's challenges
increasingly competitive and able to adapt to changes
that will occur in the surrounding environment. Based
on this, science learning in elementary schools should be
able to develop their curiosity and critical thinking
power regarding the problems they face, so that
comprehensive and meaningful learning achievements
will be obtained.

Science learning is essentially based on scientific
products, scientific processes and scientific attitudes
(Elisa et al., 2023). Understanding the nature of science
is not limited to memorizing knowledge and facts, but is
an active process in studying nature. Rahmadhani et al.
(2021) state that natural science as a product has natural
meaning and its phenomena, behavior and
characteristics are integrated into natural science
concepts, laws and principles. Science as a process is an
activity that involves cognitive abilities and leads to
scientific activities carried out by scientific experts (Idris
et al., 2022). Learning that directs students to work like
scientists means that the learning process uses a science
process skills approach. Science process skills are the key
to student academic achievement (Ertikanto et al., 2018).
Elementary school students are expected to have process
skills that can be developed in the learning process.
Science process skills function to teach students to
understand the environment and develop critical
thinking skills (Annisa et al., 2021).

Yanti (2021) further stated that this goal has not
been fully achieved, because in general science learning
has not developed process skills for investigating the
natural environment, solving problems and making
decisions. Based on this, it was identified that students
still had difficulty solving several science problems. This
has an impact on low science learning achievement.

Based on data obtained by researchers in class IV at
an elementary school, science learning achievement,
there are daily science test scores for the last three years,
appears to still be low. This data can be seen in the
following table.

Table 1. Pure Average Value of Daily Science Test
Results for Class IV Elementary School

Year Averag
2020 67.7
2021 69.9
2022 68.7

Based on the table above, the average science score
for the last three years is 68.80. During the observation,
the researcher also identified some problems in class IV,
there are: most students were not active during learning,
some students were not able to express opinions, there
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were students who dominated group discussions,
students had difficulty understand the material through
image media, students still make mistakes in answering
questions, students have difficulty concluding the
material they have learned, learning is not yet student
centered, and the average science learning achievement
is still low.

DePorter et al. (2015) states that Quantum Learning
is an option that makes learning more enjoyable to
improve student learning achievement. DePotter further
explained that learning by using Quantum Learning will
provide benefits, there are: having a positive attitude,
increasing motivation, developing skills, increasing self-
confidence, and increasing learning achievement. This
statement is in line with the opinion of Wulandari et al.
(2019) who state that Quantum Learning helps students
to more easily understand the material so that it can
improve student learning achievement. Widiyono (2021)
further stated that Quantum Learning is learning that
can increase students' understanding, motivation and
activeness. Quantum Learning will make it easier for
students to increase understanding and activity so that
student learning achievement increases.

Anggara et al. (2021) explain that Quantum
Learning is learning that actively involves students, both
physically, mentally and emotionally. Learning is
carried out by designing, developing and managing the
learning system in such a way that learning is effective,
enjoyable and exciting, there are carried out in the syntax
of foster, natural, named, demonstrate, repeat and
celebrate. This step ensures that students experience
learning, practice, and ultimately achieve learning
success and more meaningful learning.

Based on the description above, the researcher will
conduct classroom action research with the title
"Quantum Learning to Improve Science Learning
Achievement of Grade IV Elementary School Students".
Through the application of this learning, students are
expected to be able to increase motivation and
enthusiasm for learning, so that science learning
achievement increases. Based on the above background,
the formulation of the problem studied in this research
is: how to improve science learning achievement by
using Quantum Learning in fourth grade elementary
school students? The aim of this research is to determine
the increase science learning achievement by using
Quantum Learning in fourth grade elementary school
students. This research can be useful for expanding
insight and scientific knowledge, especially regarding
Quantum Learning in improving achievement in the
science learning process.
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Method

This type of research is class action research which
consists of two cycles. According to Arikunto (2019)
class action research is a reflection of learning activities
in the form of an action, which is deliberately raised and
occurs in a class together. The research procedure in
Figure 1 refered to the Kemmis and Taggart design
which consisted of two cicles for each cycle consists of 4
four aspects, that are planning, implementation,
observation and reflection.

4,

cy
AND opservE

Figure 1. Kemmis and Mc Taggart action research (1988)
implementation

The subjects of this study were students of four
graders Imogiri Elementary School. Students of four
graders amounted 20 students consisting of 11 female
and 9 male students. Research used 2 research cycles
covering four syntaxes in carrying out action research.

The data collection techniques in this research are
tests, observation and documentation, while the data
collection instruments are test sheets and observation
sheets. The data collection instruments used were
teacher activity observation sheets in teaching,
observation sheets of student activities in learning,
learning tools (syllabus, lesson implementation plans,
and student worksheets).

This research uses qualitative and quantitative
descriptive data analysis techniques. Qualitative data is
obtained from the results of observations made when
carrying out actions. Quantitative data is used to
calculate and analyze daily test results in the form of
numbers. The criteria for the success of the action in this
research is characterized by an increase in the science
learning achievement of fourth grade elementary school
students through using learning activities Quantum
Learning. The indicator of success in this research is if >
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75% of the total number of students get a score of > 75
which is the minimum completeness criteria score.

Result and Discussion

Researchers conducted observations before the
action in August 2023 and found several problems such
as students not being active during learning, most
students not being active in expressing opinions, some
students dominating during group discussions, most
students still making mistakes in answering questions,
some students having difficulty concluding the material,
the learning has not yet taken effect student centered
and the average grade IV science learning achievement
is still low. In the pre-cycle, the average observation
result for fourth grade elementary school students'
science learning achievement was 66.84.

Action planning in cycle I are compiling teaching
modules Quantum Learning, discuss with the relevant
class IV teacher teach module with syntax Quantum
Learning, prepare student worksheets, prepare teaching
materials and learning media, create questions as
evaluation material, prepare research instruments in the
form of observation sheets, prepare documentation tools
to record and take pictures of the science learning
process in class, prepare the equipment needed when
learning.

The actions in cycle I are carried out by the teacher
by carrying out the learning process according to the
teaching module used Quantum Learning. The actions
in cycle I were carried out in 4 meetings on green plant
material. There is the meeting schedule for cycle I.

Table 2. Schedule for Cycle I

Meeting Date
First Sept 26 2023
Second Sept 27 2023
Third Sept 30 2023
Fourth Oct 2 2023

Each meeting lasts for two class hours and consists
of three syntaxes, there are initial activities, core
activities, and closing by applying Quantum Learning.
Time allocation for initial activities is + 10 minutes, core
activities + 65 minutes, and final activities + 15 minutes.

The third syntax in the first cycle of class action
research is observation. Observation activities are
carried out simultaneously with cycle 1 learning
activities. These observation activities observe the
activities of students and teachers during the learning
process. Researchers observed the process of
implementing learning carried out by teachers during
the learning process with Quantum Learning. Apart
from that, researchers also observed learning activities
carried out by students.
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The results of the researcher's observations are that
the teacher has implemented the Quantum Learning
learning syntaxes in sequence, but there are several
syntaxes that are missing optimal in implementation. In
each learning process the teacher directs students to ask
questions. Apart from that, the teacher also directs
students to work together through group discussion
activities and demonstrations. At the end of the lesson
the teacher also gives students the opportunity to
express their opinion and appreciate the students'
learning efforts.

Observation activities were also carried out on
students. The results of observations made by
researchers show that the majority of students are able
to participate in learning well. Students can take part in
learning using the Quantum Learning model syntaxes,
although there are several syntaxes that have not run
optimally, there are the natural, named and demonstrate
syntax. This causes teachers to have to provide more
guidance to students who experience difficulties at that
syntax.

The results of student observations during the
learning process by applying Quantum Learning were
also carried out by observing the results of daily tests on
green plant material in the plant structure sub-chapter.
These results were obtained based on daily test scores
carried out after 4 meetings in cycle I.

74 73.25
72
70 68.8
68
66
Pre Cycle Cyclel

Figure 2. Observation result of student science achievement
in cycle 1

Science learning achievement of class IV students in
cycle I, there was 1 student or 5% who got a score of 90-
100, 8 students or 40% who got a score of 80-89.9, a total
of 6 students or 30% got a score of 70-79.9, there were 4
students or 20% who got a score of 60-69.9 and 1 student
or 5% got a score of 50-59.9. The class average reached
73.25. This shows that the science learning achievement
of class IV students has increased from pre-cycle,
although it is still relatively low. The highest score is 90
and the lowest score is 55. Students who got a score
below the minimum completeness criteria were 11
students.
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Based on the results of observations in cycle I,
reflection was obtained as a basic material for making
improvements in the next cycle. Achievements at the
foster syntax, teacher has been able to foster students
learning motivation well. This can be seen from the level
of student activity when answering questions from the
teacher. There are no obstacles or improvements in this
syntax. In the natural syntax, most students are able to
complete assignments, although still with teacher
guidance.

The natural syntax is not yet fully effective. This is
caused by the division of groups being less
heterogeneous and the teacher not providing a real
model as an example of the final product being made.
The improvement plan to be carried out is students are
given real examples (products) by the teacher. Apart
from that, the group division was carried out in a more
heterogeneous manner.

At the named syntax, some students still need
teacher assistance in giving names because of foreign
language vocabulary. The obstacles in this syntax are,
students are still confused about giving names to each
aspect of the model because of the foreign language
vocabulary. The improvement plan to be carried out is
teachers provide explanations in two languages (foreign
language and Indonesian) so that students understand
the material more easily.

At the demonstrate syntax, some students are
confident in conveying the results of their group
discussions, even though they are still appointed and
directed by the teacher. Some students are still reluctant
to convey the results of group discussions. The
improvement plans to be carried out are teachers direct
all group members to take turns presenting the results of
their group discussions.

At the repeat syntax students can repeat the
material studied well and fluently. Students can
summarize learning material well. There are no
obstacles or improvements at this syntax.

At the syntax of celebrating students have received
appreciation from teachers. This appreciation takes the
form of praise, applause, thumbs up or gifts from the
teacher. There are no obstacles or improvements at this
syntax.

Based on the observation data, it can be seen that
the results of cycle I show that the natural, named and
demonstration syntaxes still require improvement. The
foster, repeat and celebrate syntaxes have shown a good
process. The class average in cycle I was 73.75, indicating
that science learning achievement had not reached the
expected success criteria.

Action planning in cycle II are compiling teaching
modules Quantum Learning, discuss with the relevant
class IV teacher teach module with syntax Quantum
Learning, prepare student worksheets, pepare teaching
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materials and learning media, create questions as
evaluation material, prepare research instruments in the
form of observation sheets, prepare documentation tools
to record and take pictures of the science learning
process in class and prepare the equipment needed
when learning.

Planning for learning activities in cycle II related to
improving Quantum Learning is as follows: first, in the
natural syntax, the teacher directs students to create a 3
dimensional model and the group division is carried out
more heterogeneously. Second, at the named syntax, the
teacher explains using two languages, Indonesian and
English. Thirth, at the demonstrate syntax, the teacher
directs all group members to take turns presenting the
results of their discussion.

The actions in cycle II are carried out by the teacher
by carrying out the learning process in accordance with
the teaching module that uses Quantum Learning. The
actions in cycle II were carried out over 4 meetings, the
material is about photosynthesis.

Table 3. Schedule for Cycle II

Meeting Date
First Oct 24 2023
Second Oct 7 2023
Third Oct 8 2023
Fourth Oct 11 2023

Observation activities were carried out together
with cycle Il learning activities. This observation activity
observes the activities of teachers and students during
the learning process.

Researchers observed the implementation of
learning carried out by teachers while implementing
Quantum Learning. The teacher has carried out the
syntax of Quantum Learning sequentially and corrected
deficiencies in cycle I. These improvements include
giving examples of real models to students, grouping
students more heterogeneously and directing students
to express their opinions in turns.

Observation activities in cycle II for students
showed an improvement from cycle I. This can be seen
in the number of students who were active in answering
questions from the teacher more than in cycle I. Apart
from that, students were also more independent in
carrying out assignments given by the teacher. Students
who seemed passive during group discussions began to
be confident in expressing their opinions and
participating in the group. The results of student
observations during the learning process with Quantum
Learning were carried out by researchers by observing
the results of daily tests in the photosynthesis sub-
chapter. These results were obtained from the average
value of learning outcomes in cycle Il which consisted of
4 meetings.

2247



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Science learning achievement of class IV students
in cycle I, there were 3 students or 15% who got a score
of 90-100, 12 students or 60% who got a score of 80-89.9,
and 5 students or 25% got a score of 70-79.9. The class
average reached 83.50. This shows that the science
learning achievement of class IV students has increased
from cycle I. The number of students who achieved the
minimum completeness criteria was 19 people.

85 83.50
80
75 73.25
70
65
Cyclel CycleII

Figure 3. Observation result of student science achievement
in cycle II

At the reflection syntax, researchers and teachers
discussed the results of observations in cycle II. In the
foster syntax, teacher has been able to foster students'
learning motivation well. This can be seen from the level
of student activity when answering questions from the
teacher. There are no obstacles in the foster syntax.

The natural syntax has shown improvement. This
can be seen from the 18 students who were able to
complete the assignment. Meanwhile, 2 students still
need teacher assistance in completing assignments. The
named syntax shows changes from cycle I. All students
are able to name each aspect of the model or experiment
that has been created. There are no obstacles in the
named syntax. At the demonstrate syntax, 19 students
were brave and confident in conveying the results of the
discussion. There was 1 student who was still reluctant
to convey the results of the discussion. Teacher motivate
students to develop their self-confidence.

At the repeat syntax, students can repeat the
material studied well and fluently. Students can convey
the essence of learning. There are no obstacles at this
syntax. Not different from cycle I, in cycle II students
received appreciation from the teacher. Students receive
appreciation from teachers in the form of praise,
applause, thumbs up and prizes. This makes the
learning atmosphere enjoyable.

Discussion

This research was carried out in two cycles. The
research design used in this research is a research model
developed by Kemmis and McTaggart. The research
model consists of four components, there are planning,
action, observation and reflection (Ali et al., 2023). The
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planning syntax for cycle I has been carried out well.
Researchers prepared all the necessary learning tools,
there are teaching modules, student worksheets,
learning media and evaluation questions.

The action and observation step have also been
carried out well. The activity carried out at the beginning
of learning is giving appreciation by the teacher,
followed by the foster syntax. In cycle I and II, foster
syntax has gone well. Students are directed to conduct
questions and answers using image media during the
appreciation session. This is in accordance with the
statement by De Potter (2015) which states that learning
activities are carried out by connecting the material
being studied with events resulting from observations
experienced by students.

The second activity is natural syntax. Students are
directed to conduct group discussions in making models
and experiments related to learning on green plant
material. In cycle I, the teacher's role was still dominant
because many students still had difficulty
understanding 2 dimensional model material, especially
parts of plant body structures that were not directly
visible. Apart from that, there are some students who are
still passive. This is because the division of groups is not
heterogeneous. Improvements made in cycle Il were the
teacher providing real examples or models to students.
One of the real models used by teachers is a
photosynthesis model based on cardboard and used
paper. This gives students direct or real experience of
working on projects based on the material being taught.
This action is in accordance with the Quantum Learning
steps according to Rainis (2019) which states that the
learning process will be more meaningful and enjoyable
if students experience the material being studied
directly. Furthur more Alika et al. (2021) tell that the
function of learning media can be a means of supporting
student learning.

When discussing, students appear to be more
independent, so the teacher is no longer dominant in
guiding them. Apart from that, teachers also divide
groups more heterogeneously. The teacher evens out
students with different abilities, so that students help
each other and work together to complete group
assignments. Rohayati et al. (2023) stated that an
important aspect that teachers must pay attention to in
implementing science learning is actively involving
students to develop their critical thinking skills. Furthur
more Sugiharto et al. (2022) tell that collaboration skills
become essential for students to master because these
skills become provisions for students to face global
competation and improve social aspects. In addition to
having science process skills, learners must also master
collaboration skills.

The third activity is naming. At this step, students are

directed to discuss naming each aspect of the model that
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has been created. In cycle I, the problem faced was that
students often made mistakes in giving names because
there were foreign terms and students were still
confused about naming the names and functions of plant
body structures. Improvements made in cycle II were
that the teacher provided explanations in two languages,
Indonesian and a foreign language. This is in accordance
with the opinion of Indrayani et al. (2019) who state that
at the named syntax, students are directed to develop
abilities in constructing and making connections
between concepts from the material discussed.

The fourth activity is a demonstrate. In cycle I,
students still did not have the courage when directed by
the teacher to demonstrate the model that had been
created. Students seem less confident in presenting the
results of their discussions in front of the class. In cycle
II, the improvement made was that the teacher directed
students to take turns demonstrating and conveying the
results of their group discussions. This activity makes
passive students become active and brave in expressing
their opinions. This is in accordance with the opinion of
(Sari et al., 2018) who state that by demonstrating in
turn, students become more confident in actualizing all
their potential. The learning process by applying the
demonstration method emphasizes students learning
(Prananda et al., 2023). Furthermore, research by
(Nurlaela et al., 2021) states that the advantage of
Quantum Learning is that it makes students more active
and confident in the learning process because it gives
students the opportunity to show their abilities in the
demonstration phase. This activity can make it easier for
teachers to control the level of students' understanding
of the learning material.

The fifth activity is repeat. In cycles I and 11, students
were able to remember and repeat the material
presented by the teacher. This can be seen when actively
answering questions from the teacher regarding the
day's learning. This is in line with the opinion of De
Potter (2015) who states that Quantum Learning is tips,
instructions or strategies that can sharpen students'
understanding and memory and make learning a happy
and useful process.

The sixth activity is celebrate. In cycles I and II, this
activity was carried out by the teacher well. Students are
given appreciation in the form of praise, thumbs up,
stickers, stationery or stars for successfully studying the
material. This is the same as one of the principles of
Quantum Learning, there is recognizing every effort by
appreciating students' efforts, no matter how small.
Sumartini (2023) states that Quantum Learning is
learning that rewards students for their effort,
perseverance and success in learning the material.

Based on the actions that have been taken, the data
shows that student test results have improved. This is
shown by the students' daily test results 73.25 in cycle I
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to 83.50 in cycle II. This explanation shows that
Quantum Learning can improve the learning
achievement of fifth grade elementary school students.
The application of Quantum Learning requires students
to be more active in groups, have the courage to express
their opinions and be able to independently complete
assignments given by the teacher so that student
learning achievement increases. The increase in student
learning achievement can be seen from the results of
students' daily tests per cycle. This is in line with the
opinion of De Potter (2015) who explains that Quantum
Learning will provide benefits, there are: having a
positive attitude, increasing motivation, developing
skills, increasing self-confidence and increasing learning
achievement. Based on this, it can be concluded that
Quantum Learning can improve the learning
achievements of fifth grade elementary school students.

Conclusion

Quantum Learning can improve the science
learning achievement of fifth grade elementary school
students. Teacher teach students using Quantum
Learning steps, there are foster, natural, named,
demonstrate, repeat and celebrate. At the natural syntax,
the teacher provides examples of real 3-dimensional
models to students and the division into more
heterogeneous groups. In the naming activity, the
teacher explains the learning material using two
languages, namely Indonesian and a foreign language.
This is done so that students do not get confused in
naming each aspect of the model and explaining the
function of the designated aspect. Next, at the
demonstrate syntax the teacher directs students to
convey the results of their discussion in turn. This
activity is to direct all students to be active and
participative. The science learning achievement of fifth
grade elementary school students has increased after
using Quantum Learning. In cycle I the average science
learning achievement was 73.25. In cycle II his
achievement increased to 83.50. In cycle 1, 75% of the
students had above average science learning
achievements, while in cycle II the number increased to
95% of the total students.

Acknowledgments

The author thanks the parties and students from Imogiri
Elementary School for their assistance to this research. In
addition, the author also thanks the lecturer at Yogyakarta
State University who has guided me inclompiling this article.
The author appreciates the various forms of assistance that
have been given to the author to help complete this article.

Author Contributions
Conceptualization, N.V.A, W.S.H.; methodology, N.V.A_;
validation, H.; formal analysis, N.V.A.; investigation, N. V. A,;

2249



Jurnal Penelitian Pendidikan IPA (JPPIPA)

resources, N.V.A; data curation, N.V.A.: writing —original
draft preparation, N.V.A,; writing—review and editing,
W.S.H. and N. V. A.: visualization, N.V.A.All authors have
read and agreed to the published version of the manuscript.

Funding
This research received no external funding.

Conflicts of Interest
The author declares no conflict of interest.

References

Adi, D. W. (2021). “PACUL” Alat Tradisonal Untuk
Pembelajaran IPA Terpadu Berbasis STEM.
INKUIRI:  Jurnal Pendidikan IPA, 9(2), 108.
https:/ /doi.org/10.20961/inkuiri.v9i2.50081

Aesih, C. (2023). Penerapan Strategi Pembelajaran Aktif,
Inovatif, Kreatif, Efektif, Dan Menyenangkan
(PAIKEM) Sebagai Upaya Meningkatkan Hasil
Belajar Matematika Siswa. Jurnal PEKA (Pendidikan
Matematika), 6(2), 108-121.
https:/ /doi.org/10.37150/jp.v6i2.1838

Akbariah, N., Artika, W., Pada, A. U. T., Safrida, S., &
Abdullah, A. (2023). STEM-Based Learning Process
Analysis Of Students” Science Process Skills. Jurnal
Penelitian  Pendidikan ~ IPA, 9(2), 943-951.
https://doi.org/10.29303 /jppipa.v9i2.2912

Alika, O., & Radia, E. H. (2021). Development of
Learning Media Based on Cross Puzzle Game in
Science Learning to Improve Learning Outcomes.
Jurnal Penelitian Pendidikan IPA, 7(2), 173-177.
https:/ /doi.org/10.29303/jppipa.v7i2.667

Anggara, A., & Rakimahwati, R. (2021). Pengaruh Model
Quantum learning terhadap Aktivitas dan Hasil
Belajar Peserta Didik dalam Pembelajaran Tematik
di Sekolah Dasar. Jurnal Basicedu, 5(5), 3020-3026.
https:/ /doi.org/10.31004/basicedu.v5i5.1265

Annisa, F., Nurasiah, I, & Sutisnawati, A. (2021).
Analisis Keterampilan Proses Dasar IPA Dalam
Buku Siswa Kelas IV Tema 1 Sekolah Dasar.
Attadib: Journal of Elementary Education, 5(1), 56.
https:/ /doi.org/10.32507 / attadib.v5i1.847

Arikunto. (2019). Prosedur Penelitian. Rineka Cipta.

Boronina, L., Baliasov, A., & Sholina, 1. (2022).
Implementing Project-Based Learning Technology
In Technical Master’s Programmes: Teacher And
Student Assessments. In INTED2022 Proceedings
(pp. 8327-8333). IATED.
https:/ /doi.org/10.21125/inted.2022.2119

Changwong, K., Sukkamart, A. & Sisan, B. (2018).
Critical thinking skill development: Analysis of a
new learning management model for Thai high
schools. Journal of International Studies, 11(2), 37-48.
https://doi.org/10.14254/2071-8330.2018 /11-2/3

Darwata, S. R. (2022). Strategi Pembelajaran IPA di Masa

May 2024, Volume 10, Issue 5, 2243-2252

New Normal: Suatu Studi Kegiatan Belajar
Mengajar Siswa. Jurnal Eksakta Pendidikan (JEP),
6(2), 253-261. https:/ /doi.org/10.24036/jep/vol6-
iss2/687

DePorter, B., & Hernaccki, M. (2015). Quantum Learning:
Membiasakan Belajar Nyaman dan Menyenangkan.
Bandung: Kaifa.

Elisa, D. T., Juliana, J., Bundel, B., Bumbun, M., Silvester,
S., & Purnasari, P. D. (2023). Analisis Karakteristik
Hakikat Pembelajaran IPA di Sekolah Dasar. Jurnal
Pedagogik  Pendidikan  Dasar, 10(1), 37-44.
https:/ /doi.org/10.17509/jppd.v10i1.54868

Ertikanto, C., Rosidin, U., Distrik, I. W., Yuberti, Y., &
Rahayu, T. (2018). Comparison of Mathematical
Representation Skill and Science Learning Result
in Classes with Problem-Based and Discovery
Learning Model. Jurnal Pendidikan IPA Indonesia,
7(1), 106-113.
https://doi.org/10.15294 /jpii.v6i2.9512

Fikriana, M. F., Wiyanto, W., & Haryani, S. (2023).
Development of the Diary Book of Science with the
STEM Approach of Discovery in Improving
Students” Concept Understanding and Scientific
Communication Skills. Jurnal Penelitian Pendidikan
IPA, 9(4), 1641-1649.
https:/ /doi.org/10.29303 /jppipa.v9i4.3032

Hadibarata, T., & Rubiyatno, R. (2019). Active Learning
Strategies in the Environmental Engineering
Course: A Case Study at Curtin University
Malaysia. Jurnal Pendidikan IPA Indonesia, 8(4).
https://doi.org/10.15294 /jpii.v8i4.19169

Haryani, E., Coben, W. W., Pleasants, B. A.-S., & Fetters,
M. K. (2021). Analysis of Teachers’ Resources for
Integrating the Skills of Creativity and Innovation,
Critical Thinking and Problem Solving,
Collaboration, and Communication in Science
Classrooms. Jurnal Pendidikan IPA Indonesia, 10(1),
92-102. https:/ /doi.org/10.15294 /jpii.v10i1.27084

Hikmawati, H., Kusmiyati, K., & Sutrio, S. (2020).
Inquiry Learning Model to Improve Student
Cognitive Learning Outcomes in Temperature and
Heat. Jurnal Penelitian Pendidikan IPA, 6(1), 97-100.
https:/ /doi.org/10.29303 /jppipa.v6il.330

Idris, N., Talib, O., & Razali, F. (2022). Strategies in
Mastering Science Process Skills in Science
Experiments: A Systematic Literature Review.
Jurnal Pendidikan IPA Indonesia, 11(1), 155-170.
https:/ /doi.org/10.15294/jpii.v11i1.32969

Indrayani, K. A. A., Pujani, N. M., & Devi, N. L. P. L.
(2019). Pengaruh Model Quantum Learning
Terhadap Peningkatan Hasil Belajar IPA Siswa.
Jurnal Pendidikan Dan Pembelajaran Sains Indonesia
(JPPSI), 2(1), 1.
https:/ /doi.org/10.23887/jppsi.v2il.17218

Isnaeni, W., Sujatmiko, Y. A. & Pujiasih, P. (2021).

2250



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Analysis of the Role of Android-Based Learning
Media in Learning Critical Thinking Skills and
Scientific Attitude. Jurnal Pendidikan IPA Indonesia,
10(4), 607-617.
https:/ /doi.org/10.15294 /jpii.v10i4.27597

Manurung, H. M., & Manurung, S. (2023).
Implementation Of Additive Chemistry E-
Modules Using the Discovery Learning Model on
Student Learning Outcomes on Food Coloring
Materials. Jurnal Penelitian Pendidikan IPA, 9(5),
2472-2477.
https:/ /doi.org/10.29303 /jppipa.v9i5.3386

Mutanaffisah, R., Ningrum, R., & Widodo, A. (2021).
Ketepatan pemilihan pendekatan, metode, dan
media terhadap karakteristik materi IPA. Jurnal
Inovasi Pendidikan IPA, 7(1), 12-21.
https:/ /doi.org/10.21831 /jipi.v7il.32622

Nurlaela, N., Doyan, A. & Gunada, 1. W. (2021).
Pengaruh Model Pembelajaran Quantum Teaching
Terhadap Kemampuan Berpikir Kreatif Dan Hasil
Belajar Fisika Peserta Didik Kelas Xi Mia Sma
Negeri 2 Labuapi. ORBITA: Jurnal Kajian, Inovasi
Dan  Aplikasi  Pendidikan  Fisika, 7(1), 199.
https:/ /doi.org/10.31764/ orbita.v7il.4363

Prananda, G., Judijanto, L., Purwoko, B., Lestari, N. C,,
& Efendi, N. (2023). Application of Demonstrated
Learning Methods to Increase Primary School
Students’” Science Learning Results. Jurnal
Penelitian Pendidikan IPA, 9(12), 12175-12181.
https:/ /doi.org/10.29303 /jppipa.v9i12.6344

Putri, D. K., Hidayah, R, & Yuwono, Y. D. (2023).
Problem Based Learning: Improve Critical
Thinking Skills for Long Life Learning. Jurnal
Penelitian  Pendidikan  IPA, 9(7), 5049-5054.
https:/ /doi.org/10.29303 /jppipa.v9i7.4188

Rahmadhani, F., Suryandari, K. C., & Susiani, T. S.
(2021). Analisis Sikap [lmiah Siswa Kelas Iv Dalam
Pembelajaran IPA di SDN 1 Tersobo Tahun Ajaran
2020/2021. Kalam  Cendekia:  Jurnal  Ilmiah
Kependidikan, 9(2).
https:/ /doi.org/10.20961 /jkc.v9i2.52522

Rainis, R. (2019). Penerapan Model Pembelajaran
Langsung Untuk Meningkatkan Hasil Belajar IPA.
Jurnal Pajar (Pendidikan Dan Pengajaran), 3(6), 1350.
https:/ /doi.org/10.33578 / pjr.v3i6.7898

Rohayati, M., Prastowo, S. B., & Suparti, S. (2023).
Keterampilan Berpikir Kritis Siswa SD dalam
Pembelajaran IPA Menggunakan E-LKPD dengan
Pendekatan Inkuiri Terbimbing. Jurnal Paedagogy,
10(4), 1079.
https:/ /doi.org/10.33394/jp.v10i4.8410

Sari, I. P., & Yendi, F. M. (2018). Peran Konselor dalam
Meningkatkan Kepercayaan Diri Siswa Disabilitas
Fisik. SCHOULID: Indonesian Journal of School
Counseling, 3(3), 80.

May 2024, Volume 10, Issue 5, 2243-2252

https:/ /doi.org/10.23916 /08408011
Septianita, R., Suharini, E., Widiyatmoko, A., Marwoto,
P., & Mulyono, S. E. (2023). Interactive Modules
Containing Problem Based Learning with
Socioscientific Issues on The Water Cycle Material.
Jurnal Penelitian Pendidikan IPA, 9(5), 2462-2471.
https://doi.org/10.29303/jppipa.v9i5.2730
Sugiharto, B., & Hidayati, N. (2022). Reflection on
Student Collaboration Skills Assessment by
Biology Teachers. Jurnal Penelitian Pendidikan IPA,
8(3), 1102-1107.
https://doi.org/10.29303/jppipa.v8i3.1258
Sujanem, R., & Putu Suwindra, I. N. (2023). Problem-
based Interactive Physics E-Module in Physics
Learning Through Blended PBL to Enhance
Students’ Critical Thinking Skills. Jurnal Pendidikan
IPA Indonesia, 12(1), 135-145.
https:/ /doi.org/10.15294 /jpii.v12i1.39971
Sumartini, S. (2023). Model Quantum Learning dalam
Pembelajaran Bahasa Indonesia yang Nyaman dan
Menyenangkan. Nusantara: Jurnal Pendidikan
Indonesia, 3(1), 1-22.
https://doi.org/10.14421 /njpi.2023.v3il-1
Syahdan Lubis, M. (2021). Belajar dan Mengajar Sebagai
Suatu Proses Pendidikan yang Berkemajuan. Jurnal
Literasiologi, 5(2).
https://doi.org/10.47783 /literasiologi.v5i2.222
Tanti, T., Kurniawan, D. A., Kuswanto, K., Utami, W., &
Wardhana, I. (2020). Science Process Skills and
Critical Thinking in Science: Urban and Rural
Disparity. Jurnal Pendidikan IPA Indonesia, 9(4),
489-498. https:/ /doi.org/10.15294 /jpii.v9i4.24139
Tegeh, I. M., Astawan, I. G., Sudiana, I. K., & Kristiantari,
M. G. R. (2021). Murder Learning Model Assisted
by Metacognitive Scaffolding to Improve Students’
Scientific Literacy and Numeracy Skills through
Science Studies in Elementary Schools. Jurnal
Pendidikan ~ IPA  Indonesia, 10(4), 618-626.
https:/ /doi.org/10.15294 /jpii.v10i4.32926
Toheri, D., Winarso, W., & Abdul Haqq, A. (2019). Three
Parts of 21 Century Skills: Creative, Critical, and
Communication Mathematics through Academic-
constructive Controversy. Universal Journal of
Educational Research, 7(11), 2314-2329.
https:/ /doi.org/10.13189/ujer.2019.071109
Wangsa, G. N. A. S, Dantes, N., & Suastra, I. W. (2021).
Pengembangan Instrumen Kemampuan Berpikir
Kritis Dan Hasil Belajar IPA Kelas V SD Gugus IV
Kecamatan Gerokgak. PENDASI: Jurnal Pendidikan
Dasar Indonesia, 5(1), 139-150.
https:/ /doi.org/10.23887 /jurnal_pendas.v5i1.267
Widiyono, A. (2021). Penerapan Model Pembelajaran
Quantum teaching Untuk Meningkatkan Hasil
Belajar IPA. Dwija Cendekia: Jurnal Riset Pedagogik,

5(2), 183. https://doi.org/10.20961 /jdc.v5i2.52593
2251



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Wulandari, A. S., Suardana, I. N., & Devi, N. L. P. L.
(2019). Pengaruh Model Pembelajaran Berbasis
Proyek Terhadap Kreativitas Siswa SMP Pada
Pembelajaran  IPA.  Jurnal  Pendidikan  dan
Pembelajaran  Sains Indonesia (JPPSI), 2(1), 47.
https:/ /doi.org/10.23887 /jppsi.v2il1.17222

Yanti, V. (2021). Keterampilan Proses Sains Pada
Pembelajaran IPA di Sekolah Dasar (Telaah Buku
Siswa Kelas V Tema Kalor dan Perpindahanya
Karya Sumini). Adi Widya: Jurnal Pendidikan Dasar,
6(1), 96. https:/ /doi.org/10.25078 /aw.v6i1.1983

May 2024, Volume 10, Issue 5, 2243-2252

2252



