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Abstract: The learning outcomes of students' science content are still low. The
minimum completeness criteria (KKM) of 70 is not met by most students who
take the class IV test. This is because students do not want to participate in
learning because learning activities are still dominated by lectures. The
purpose of the study was to improve the learning outcomes of science material
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of the 2022/23 academic year. Planning, implementing, observing, and
reflecting are part of the research procedure. In terms of pre-cycle learning
results, the average benefit of learning outcomes reached 60 or 33%, the first
cycle benefited the average learning outcomes reached 72 or 67% of students
mastered the learning completely while the second pattern increased. student
learning outcomes increased to 83 or 92.5% of students achieved learning
authority. Therefore, the material changes in the form of objects in class IV
SDN 1 Kertaraharja can be improved by the experimental method.
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This also happened in class IV at SDN 1 Kertaraharja,
Pedes District, Karawang Regency. Moreover, most
students consider science as a challenging subject. This

Introduction

Human efforts to understand the universe through

precise observations, precise procedures, and reasoning-
based explanations are known as science or science
education (Indiana, 2024). In primary schools, science
education aims to teach students to master the
knowledge, facts, concepts, principles, discovery
processes, and scientific mindsets (Lederman &
Lederman, 2020; Letina, 2020), that will help them study
the natural world. In order for students to investigate
and describe the biological world around them
scientifically, science knowledge emphasizes giving
them hands-on experience in doing so. According to
Sofyatiningrum (2016) "The factors that influence
student learning itself are inseparable from the factors
that influence student learning outcomes.

The problem that often arises in learning science is
students' indifference to learning (Chew & Cerbin, 2021).

How to Cite:

is because instructors at the school have adopted the
implementavtion  of  substandard  educational
experiences. Learning that takes place so far focuses
more on the ability to memorize information rather than
developing thinking skills. According to Supriyadi
(2011), science as a product, process, and attitude are
three components that make up the nature of science
learning, which is defined as natural science and
referred to as IPA in Indonesian.

Based on the problems that arise in class IV SDN 1
Kertaraharja the author wants to improve not only the
learning itself but also the accuracy of the teacher in
choosing media, learning materials, and learning
methods. Teachers greatly benefit from choosing the
right method to ensure the success of the material being
taught (Russell & Martin, 2023). Students will
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automatically be able to follow the learning process
more easily and of course mastery of the subject matter
will increase if the teacher is able to choose the right
learning method. The following are possible problem
formulations: 1) How do students learn about changes
in the form of objects in class IV at SDN 1 Kertaraharja,
Pedes District, Karawang Regency? 2) How does the
experimental approach affect students' science learning
outcomes when studying material on changes in the
form of objects in grade IV students of SDN 1
Kertaraharja, Pedes District, Karawang Regency?

The definition of experimental technique is an
approach to handling topics where students test directly
by facing to prove themselves an investigation or
speculation that is being studied (Sagala, 2011). Students
conduct experiments to experience and validate what
they have learned as part of the experimental or trial
method (Rezlescu et al., 2020; Zendler & Greiner, 2020),
which is wusually used to deliver teachings. The
experimental approach has the following advantages
and objectives: with the aim that learners (understudies)
are able to find answers to the problems they face
without the help of others by directing their own tests;
Students can receive teaching in science thinking;
Learners prove what they see is true. The ability to
formulate hypotheses in science learning through
experimental ~methods can increase through
experimental methods (Kwangmuang et al., 2021). So it
can be stated that through experimental methods can
help improve in science learning. Analysis of Science
Process Skills Based on Observation Instruments and
International Student Assessment Test Programs,
Agustiani et al. (2022) with very satisfying results all
students can master science learning based on
observation instruments and tests.

The learning theory of science subjects in grade IV
elementary school is the change in the form of objects
(Budiastra et al., 2020). The changes in the form of objects
means that the objects around us are substantial and
have mass. There are three categories of objects: solid,
liquid and gas (Stejskal et al., 2021). The following is a
complete explanation of the changes that occur in the
three objects: a solid object has a shape that does not
follow the shape of its container and has a fixed volume.
They can change shape by being cut or heated, for
example, and the substances that make up solids are
very dense. Solids include things like rocks, wood, and
plastic; liquid objects have a shape that conforms to the
shape of their container, a fixed volume that presses in
all directions, and a smooth, flat surface that flows from
high to low points. Water, oil, and syrup are some
examples of liquids. Gaseous objects have a shape that
occupies the entire space, follows its container, and can
be pressed in all directions. Change of state from solid to
liquid occurs when an object melts or fuses. For example,
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frozen yogurt melts at room temperature, candles burn,
and margarine melts when warmed. The change of state
from liquid to gas is called vaporization. Water, for
example, will eventually evaporate when heated. If
alcohol and gasoline are kept in an open container, both
will evaporate. The condition of objects to be
consolidated is the adjustment of the type of gaseous
objects to fluid. Examples are the development of dew in
the morning and water droplets in a glass filled with
cold water. Sublimation refers to the transformation of a
solid into a gas. Chalk, for example, dries up over time
when left in an open area. We can smell the framed gas.
The process of heat energy release changes the state of
crystallized objects from gas to solid. Example: turning
water vapor in the air into snow. The change from liquid
to solid is the state of freezing. Cooling is the process by
which a liquid turns into a solid to the edge of freezing.
An example of changing the state of an object by freezing
is when water is put into a cooler it will become ice or
freeze.

Method

The stages of this research in each cycle are 4 stages,
namely the planning stage, the implementation stage,
the observation stage and the reflection stage consisting
of pre-cycle, cycle 1 and cycle 2. The research subjects
took a sample of 27 fourth grade students of SDN 1
Kertaraharja, Pedes District, Karawang Regency. The
implementation time of learning improvement was
carried out in April-June 2024 with 2x35 minutes in each
meeting. Data collection techniques by means of tests,
data collection is done through written tests in the form
of essay questions consisting of questions done in
groups. Student observation, data is taken from student
activities through observation by filling out an
observation sheet in the form of a check list filled in by
the observer during the learning process.

Result and Discussion

Result
Pre-cycle is the initial condition before making
improvements, in this initial condition there are several
weaknesses in the learning process. This resulted in low
student understanding of science subjects. The
implementation of teaching and learning activities for
the pre-cycle was carried out on Friday, April 21, 2023,
in class IV SDN 1 Kertaraharja. The researcher acted as a
teacher. The learning process refers to the lesson plan
that has been prepared. After the initial test, the initial
test scores were used as a reference to determine the
science learning abilities of grade IV Cibodas Pacing
students before using the experimental method.
Observation activities in PTK can be carried out with
7549



Jurnal Penelitian Pendidikan IPA (JPPIPA)

data collection activities. The term observation is used
because the data is collected through observation
techniques. Observation (observation) is carried out
simultaneously with the implementation of teaching
and learning.

The results of the pre-cycle research are that
students still do not seem to understand science learning
about changes in the form of objects, still look bored and
bored, because the delivery of material still uses the
lecture method only and there are no props. The author
wants to make improvements not only teachers who
need to make lesson plans, but accuracy in the selection
of media, learning resources, and teaching strategies is
also very important. Instructors can achieve the success
of learning activities carried out by determining the right
way. Students will naturally be able to follow the
learning process more easily and will certainly have a
better understanding of the science material if the
teacher is able to choose the right learning technique.

Cycle 1 was carried out on Monday, May 08, 2024
referring to the improvement plan using the
experimental method. The teacher gave an explanation
about the changes in the form of objects using lecture,
question and answer, discussion and assignment
methods. The teacher gives examples of objects around
us related to the material of changes in the form of
objects such as ice cubes, glasses, ice cream. Students pay
attention to the teacher's explanation. The teacher
provides opportunities for students to ask questions
about the material taught. The teacher gives exercise
questions to do. The teacher provides reinforcement and
motivation to students.

The results of Cycle I research, namely the teacher
held a reflection to find out the shortcomings of obstacles
and obstacles in the learning process were the teacher
gave exercises/questions on the material of the form of
objects such as ice cubes, candles and ice cream, only
some students could answer the questions correctly. The
teacher did not provide opportunities for students to ask
questions about the material taught. So that the results
of the analysis are used to plan the next action in cycle
II. That in cycle I learning still has to be improved by
providing more examples of changes in the form of
objects and the teacher must provide reinforcement and
motivation for students to remain enthusiastic about
learning.

The implementation of cycle II was carried out on
Monday, May 22, 2024 teacher learning using the
experimental method with the steps being the teacher
repeats the previous learning material about the material
changes in the form of objects. The teacher gives
examples of props that are around us related to the
material of changes in the form of objects such as wax,
ice cubes and butter. Students pay attention to the
teacher's explanation of the properties of changes in the
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form of objects The teacher gives exercise questions to
do. The teacher provides conclusions on the learning
material.

The results of Cycle II research, namely using
experimental methods in science subjects on the material
of changes in the form of objects obtained results,
namely learning activities carried out according to the
stages of activities contained in the cycle II lesson plan
starting from the initial, core and final activities can run
well, where the teacher provides examples of changes in
the form of objects such as water, butter and erasers. The
use of experimental methods in learning science material
changes in the form of objects has increased student
learning outcomes. All students are active and very
enthusiastic in participating in Mathematics learning
activities, especially the Multiplication material
delivered by the teacher. The success obtained in cycle I
simulation learning activities shows that student
learning outcomes have increased very significantly.
This shows that the use of experimental methods can
help students to master science subject matter, especially
the material on changes in the form of objects well, so
that student learning outcomes have increased above the
school's standart setting (KKM) value of 70.

Discussion

The factors that affect student learning itself are
inseparable from the factors that affect student learning
outcomes, Sofyatiningrum (2016) internal elements,
such as physical, psychological, interest, motivation, and
learning styles. External variables, such as family,
school, and society, are things that cannot be controlled.
School factors, which include teaching strategies,
curriculum, relationships between teachers and
students, facilities, and other elements, are one of the
external factors that affect student achievement.
Learning outcomes in the learning process show
themselves as shifts in behavior across cognitive,
emotional, and psychomotor domains (Darniyanti et al.,
2021). Experimental technique is an approach to
handling topics where students test directly by facing to
prove for themselves an investigation or speculation
under study (Sagala, 2011). Desmiawati et al. (2023) the
application of photosynthesis experiments at home will
help students' scientific reasoning skills through
experiments and the results are very satisfying all
students master photosynthesis.

According to the quotation above, the use of
experimental methods can help students' enthusiasm in
learning science (Safaruddin et al., 2020), the learning
results of grade IV students at SDN 1 Kertaraharja, Pedes
District, Karawang Regency in the pre-cycle achieved
normal results of 60 with a difference of 27 students. Of
the 27 students who scored less, there were 18 students
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who scored 40-60, and 9 students who scored 70-100,
considering that the standart setting (KKM) was 70.

Table 1. Distribution of Pre-Cycle Learning Outcome

Interval Frequency Percentage (%)
10-30 0 0
40-60 18 67
70-100 9 33
Total 27 100

In her journal, Salsiah (2015) stated that the ability
to formulate hypotheses in science learning through
experimental ~methods can increase through
experimental methods. So it can be stated that through
experimental methods can help improve science
learning (Djamarah, 2012; Huang et al., 2022). The
experimental method or experiment is usually used as a
medium for presenting lessons, where students
experiment by experiencing and proving what they have
learned. The experimental approach has the following
advantages and objectives: with the aim that students
(understudies) can endlessly find answers to the
problems they face without the help of others by
directing their own tests; students can receive teaching
in scientific thinking; and students find evidence that the
theory they learn is correct.

Table 2. Distribution of Cycle I Learning Outcomes

Interval Frequency Percentage (%)
10-30 0 0
40-60 9 33
70-100 18 67
Total 27 100

Judging from Table 2, it can be seen that the
learning outcomes of fourth grade students at SDN 1
Kertaraharja, Pedes District, Karawang Regency in cycle
1 reached the normal level of 70 with a difference of 27
students. Of the 27 students who scored less, there were
9 students who scored 40-60, 18 students who scored 70-
100, considering that the standart setting (KKM) is 70.
The average student is classified as very good.

There are three categories of objects, namely solid,
liquid and gas. The following is a complete explanation
of the changes that occur in these three objects: Solid
objects have a shape that does not follow the shape of the
container and has a fixed volume. They can change
shape by being cut or heated, for example, and the
substances that make up solids are very solid. Solids
include things like rocks, wood, and plastic. Liquid
objects have a shape that matches the shape of their
container, a fixed volume that presses in all directions,
and a smooth, flat surface that flows from high to low
points. Water, oil, and syrup are some examples of liquid
objects. Gaseous objects have a shape that occupies the
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entire space, follows its container, and can be pressed in
all directions.

Change of state from solid to liquid occurs when an
object melts or fuses. For example, frozen yogurt thaws
at room temperature, candles burn, and margarine melts
when warmed. The change of state from liquid to gas is
called vaporization. Water, for example, will eventually
evaporate when heated. If alcohol and gasoline are kept
in an open container, both will evaporate. The condition
of the object to be compressed is the adjustment of the
type of gas object to liquid. Examples are the
development of dew in the morning and water droplets
in a glass filled with cold water. Sublimation refers to the
change of a solid object into a gas. Chalk, for example,
will dry up over time if left out in the open. We can smell
the gas being formed. The process of releasing heat
energy changes the state of a crystallized object from gas
to solid. Example: turning water vapor in the air into
snow. The change from liquid to solid is the state of
freezing. Cooling is the process by which a liquid turns
into a solid until it reaches the freezing point. An
example of changing the form of objects by freezing is
when water is put into the cooler it will become ice or
freeze.

Masus et al. (2020), in her journal, stated that in
primary grades, science process skills are improved
through experimentation. Based on the research
findings, the sufficient group had a percentage of 69.23%
in cycle I, while the good category had a percentage of
84.61% in cycle II. Thus, the application of the
experimental approach helps improve scientific
reasoning skills.

Analysis of science process skills based on
observation instruments and international student
assessment test program, Agustiani et al. (2022) with
very satisfying results all students can master science
learning based on observation instruments and tests.
Science as a product, process, and attitude are three
categories that can be used to categorize the nature of
science learning (Hikmawati et al., 2020; Treagust &
Won, 2023), which is described as science about nature
and known as natural science in Indonesian (Nuré et al.,
2023; Parmin et al., 2020; Sumarni et al., 2022; Supriyadi,
2011).

In line with the journal, research in cycle 2 also
experienced an increase, seen from Table 3 it can be seen
that the learning outcomes of fourth grade students of
SDN 1 Kertaraharja, Pedes District, Karawang Regency
in cycle 2 reached normal results of 70 with a difference
of 27 students. Of the 27 students whose scores were
fragmented, there were 2 students who scored 40-60, 25
students scored 70-100, considering that the KKM set
was 70. The average student is in the good rank.
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Table 3. Distribution of Cycle II Learning Outcomes

Interval Frequency Percentage (%)
10-30 0 0
40-60 2 7.5
70-100 25 925
Total 27 100

After making observations, it can be compared that
the completeness of student learning outcomes is very
clear that the level of mastery of material in science
subjects on the material of changes in the shape of
objects. Pre-cycle did not meet the final results of
students, namely 33% of 27 students. Cycle 1 student
mastery results of 67%, better than pre-cycle. Cycle II,
the value of student success reached 92.5% where out of
27 students only 2 students did not meet the KKM score
of 70.

Conclusion

Looking at the results and discussion above, it can
be assumed that the use of experimental techniques can
further develop the material of science learning
outcomes for changes in objects in grade IV students at
SDN 1 Kertaraharja, Pedes District, Karawang Regency.
This can be seen from the pre-cycle score of 33%, still
below the normal KKM value of 70, so it is continued,
cycle 1 culmination score of 67%, still controlled by
smart students. Cycle 2 score of 92.5% only 2 students
are still less than ideal. The experimental strategy can
make students more imaginative and brave in
expressing their opinions and can solve questions/tasks
based on their involvement in understanding the
material being taught, so they don't just know. With an
increase in learning outcomes, learning through
experimental strategies can be said to be effective or
improved.

Acknowledgments
The author would like to thank the all of persons who have
contribution in this research.

Author Contributions

This article was prepared by five authors, namely H. W., Y. N.
DS, E. S, S. R, and T. L. S. All author members worked
together at every stage of research and preparation of this
article.

Funding
This research received no external funding.

Conflicts of Interest
The authors declare no conflict of interest.

References

Agustiani, E, Aminah, N. S.,, & Suryana, R. (2022).

October 2024, Volume 10, Issue 10, 7548-7553

Analysis of Science Process Skills Based on
Programme for International Student Assessment
Test and Observation Instruments of Senior High
Schools. Jurnal Pendidikan Fisika Indonesia, 18(1), 45-
54. https:/ /doi.org/10.15294 /jpfi.v18i1.29434

Budiastra, A. A., Wicaksono, L., & Sanjaya, 1. (2020). The
New Generation Self-Directed Teaching Materials
of Natural Science in Elementary Schools Validity
Tests. International Journal of Instruction, 13(4), 763~
780. Retrieved from
https:/ /eric.ed.gov/?id=E]J1270696

Chew, S. L., & Cerbin, W. J. (2021). The cognitive
challenges of effective teaching. The Journal of
Economic Education, 52(1), 17-40.
https:/ /doi.org/10.1080/00220485.2020.1845266

Darniyanti, Y., Saputra, A., & others. (2021). Analisis
Faktor-Faktor Yang Mempengaruhi Motivasi
Belajar Siswa SDN 04 Sitiung. Consilium: Education
And  Counseling  Journal,  1(2),  193-205.
https:/ /doi.org/10.36841/ consilium.v1i2.1179

Desmiawati, D., Kaniawati, I., Anggraeni, S., & Putra, N.
S.  (2023). Implementation of home-based
experiment on photosynthesis material to improve
students’ science process skill. Journal of Science
Education Research, 7(1), 12-20.
https://doi.org/10.21831/jser.v7i1.52064

Djamarah. (2012). Strategi Pembelajaran. Jakarta: Rineka
Cipta.

Hikmawati, H., Suastra, I. W., & Pujani, N. M. (2020).
Ethnoscience-Based Science Learning Model to
Develop Critical Thinking Ability and Local
Cultural Concern for Junior High School Students
in Lombok. Jurnal Penelitian Pendidikan IPA, 7(1),
60. https://doi.org/10.29303/jppipa.v7il.530

Huang, H.-Y., Broughton, M., Cotler, J., Chen, S,, Lj, ].,
Mohseni, M., Neven, H., Babbush, R., Kueng, R,,
Preskill, J., & others. (2022). Quantum advantage in
learning from experiments. Science, 376(6598),
1182-1186.
https:/ /doi.org/10.1126/science.abn7293

Indiana, S. (2024). Hubungan Antara Kemampuan
Berpikir Kritis Dan Kemampuan Berpikir Kreatif
Dengan Penguasaan Konsep Dasar Ipa Pada Siswa
Kelas V di SDN Gugus 2 Kecamatan Cipayung
Kota Depok. Pedagogi: Jurnal Penelitian Pendidikan,
11(1), 86-104.
https://doi.org/10.25134/ pedagogi.v11i1.8507

Kwangmuang, P., Jarutkamolpong, S., Sangboonraung,
W., & Daungtod, S. (2021). The development of
learning innovation to enhance higher order
thinking skills for students in Thailand junior high
schools. Heliyon, 7(6).
https://doi.org/10.1016/j.heliyon.2021.e07309

Lederman, N. G., & Lederman, J. (2020). Nature of
scientific knowledge and scientific inquiry. Critical

7552



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Questions in STEM Education, 3-20.
https:/ /doi.org/10.1007 /978-3-030-57646-2_1
Letina, A. (2020). Development of students’ learning to
learn competence in primary science. Education
Sciences, 10(11), 325.

https:/ /doi.org/10.3390/ educscil0110325

Masus, S. B., & Fadhilaturrahmi, F. (2020). Peningkatan
Keterampilan Proses Sains Ipa Dengan
Menggunakan Metode Eksperimen Di Sekolah
Dasar. Jurnal Pendidikan Dan Konseling (JPDK), 2(2),
161-167. https://doi.org/10.31004/jpdk.v2i2.1129

Nura, S, Jumyati, J., Yuliyanti, Y., Nulhakim, L.,
Leksono, S. M. & others. (2023). Scientific
approach to learning science in elementary schools.
Jurnal Penelitian Pendidikan IPA, 9(8), 6659-6666.
https:/ /doi.org/10.29303 /jppipa.v9i8.3680

Parmin, P., Saregar, A., Deta, U. A, & El Islami, R. A. Z.
(2020). Indonesian science teachers’ views on
attitude, knowledge, and application of STEM.
Journal for the Education of Gifted Young Scientists,
8(1), 17-31.
https:/ /doi.org/10.17478 /jegys.647070

Rezlescu, C., Danaila, I., Miron, A., & Amariei, C. (2020).
More time for science: Using Testable to create and
share behavioral experiments faster, recruit better
participants, and engage students in hands-on
research. Progress in Brain Research, 253, 243-262.
https:/ /doi.org/10.1016/bs.pbr.2020.06.005

Russell, T., & Martin, A. K. (2023). Learning to teach
science. In Handbook of research on science education
(pp- 1162-1196). Routledge.
https://doi.org/10.4324/9780367855758-42

Safaruddin, S., Ibrahim, N., Juhaeni, J., Harmilawati, H.,
& Qadrianti, L. (2020). The Effect of Project-Based
Learning Assisted by Electronic Media on
Learning Motivation and Science Process Skills.
Journal of Innovation in Educational and Cultural
Research, 1(1), 22-29.
https:/ /doi.org/10.46843 /jiecr.v1il.5

Sagala, S. (2011). Konsep dan Makna Pembelajaran.
Bandung: Alfabeta.

Salsiah, A. (2015). Kemampuan menyusun hipotesis
dalam pembelajaran ipa Melalui metode
eksperimen pada peserta didik Kelas v sekolah
dasar. Jurnal Pendidikan Dasar, 6(2), 190-201.

Retrieved from
https:/ /journal.unj.ac.id/unj/index.php/jpd/arti
cle/view /480

Sofyatiningrum. (2016). Pengaruh Umpan Balik Guru
Terhadap Siswa. Jakarta: Erlangga.

Stejskal, V., Vendl, T., Aulicky, R., & Athanassiou, C.
(2021). Synthetic and natural insecticides: Gas,
liquid, gel and solid formulations for stored-
product and food-industry pest control. Insects,
12(7), 590.

October 2024, Volume 10, Issue 10, 7548-7553

https:/ /doi.org/10.3390/insects12070590

Sumarni, W., Sudarmin, S., Sumarti, S. S., & Kadarwati,
S. (2022). Indigenous knowledge of Indonesian
traditional medicines in science teaching and
learning using a science--technology--engineering-
-mathematics (STEM) approach. Cultural Studies of
Science Education, 1-44.
https:/ /doi.org/10.1007 /s11422-021-10067-3

Supriyadi. (2011). Strategi Belajar Mengajar. Yogjakarta:
Cakrawala Ilmu.

Treagust, D. F., & Won, M. (2023). Paradigms in science
education research. In Handbook of research on
science  education  (pp. 3-27).  Routledge.
https:/ /doi.org/10.4324/9780367855758-2

Zendler, A., & Greiner, H. (2020). The effect of two
instructional methods on learning outcome in
chemistry education: The experiment method and
computer simulation. Education for Chemical
Engineers, 30, 9-19.
https://doi.org/10.1016/j.ece.2019.09.001

7553



