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Abstrak

Rendahnya pemahaman konsep pada siswa dapat mengakibarkan siswa mengalami kesulitan dalam mempelajari
materi tertentu. Untuk mengatasi hal tersebut, maka diperlukan identifikasi pemahaman konsep pada siswa
menggunakan metode yang tepat. Penelitian ini bertujuan untuk menganalisis tingkat pemahaman konsep siswa
menggunakan metode five tier test pada materi tekanan zat. Penelitian ini menggunakan pendekatan kuantitatif
dengan jenis penelitian survei. Subjek dalam penelitian ini yaitu siswa kelas VIII dan IX yang berjumlah 716
siswa. Sampel yang di gunakan adalah siswa yang telah menerima materi tekanan zat yang terdiri dari 258 siswa.
Instrumen yang digunakan adalah five tier test. Berdasarkan hasil penelitian dapat diketahui bahwa persentase
pemahaman konsep siswa tiap indikator dan subkonsep tekanan zat sebesar 16%, sehingga dapat disimpulkan
bahwa tingkat pemahaman konsep tekanan zat pada siswa menggunaan metode five fier test termasuk dalam
kriteria rendah. Penelitian selanjutnya diharapkan dapat mengembangkan kembali penelitian ini, sehingga
nantinva dapat digunakan sebagai acuan guru dalam menentukan strategi pembelajaran yang tepat untuk
meningkatkan pemahaman konsep siswa mengenai tekanan zat.

Kata kunci: Pemahaman Konsep, Tekanan Zat, Five Tier Test

Abstract

Low concept understanding on students can cause students to experience difficulties in learning certain materials.
To ()vernnm this, it is necessary to identify understanding of the concept in students using the right method. This
research aims to analyze the level of students' concept understanding using the five tier test method on substance
pressure material. This research uses a quantitative approach with a survey type of research. The subjects in this
research were students in 8" and 9™ grade totaling 716 sﬂ]cnts. The sample used was students who had received
substance pressure material consisting of 258 students. The instrument used a five tier test. Based on the results
of the research, it can be seen that the percen Lan of understanding of the concept of the students for each indicator
and subconcept of substance pressure is 16%, so it can be concluded that the level of understanding of the concept
of substance pressure in students using the five tier tesaneth()d is included in the low criteria. Future research is
expected to develop lh@scarch again, so that later it @in be used as a reference for teachers in determining the
right learning strategy to improve students' understanding of the concept of substance pressure.
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1. INTRODUCTION

Concept understanding of students is possible to be different. Students who come to
school to learn are not a "blank paper", basically they already have prior knowledge
(preconceptions) before participating in learning under the guidance of the teacher
(Hidayatullah et al., 2020). In fact, the students' preconceptions are either in accordance or not
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in accordance with the actual theory. This phenomenon underlies an initial concept in students.
This depends on how students understand the learning that has been delivered by the teacher.
Understanding the concept is very important, because it will be easier for students to learn other
things related to the learning that has been taught by the teacher (Aen & Kuswendi, 2020; Putra
et al., 2018; Susanti et al., 2021). Students' low concept understanding is characterized by
students not understanding the meaning, definition, and reasoning of parts of knowledge that
are related to each other (Sadigin et al., 2017). Students who are smart and skilled in solving
problems, do not necessarily have a good understanding of concepts, because when solving
problems, students often only memorize material without understanding the concept to find a
solution to a problem. Concept understanding is needed by students in all the subjects,
especially on Natural Science.

Science is one of the subjects that must be given and studied by students in junior high
school. Mastery of some knowledge about facts, concepts, and principles regarding events that
occur in the universe is related to science learning (Dede et al., 2018; Febriyana et al., 2021).
Science consists of several discipline@@such as chemistry, physics, biology, and IPBA. In
learning science, especially in physics, students are expected to be able to understand concepts
deeply and be able to implement these concepts in solving a problem (Shalihah et al., 2016;
Sujarwanto, 2019). The problem that often occurs in schools is that students often lack
understanding of concepts even though learning has been delivered by teachers, especially in
science learning, especially in physics. This is in accordance with research conducted (Azizah
etal., 2020). Physical science does use a lot of causal relationships interpreted in mathematical
equations which may be the cause of students' lack of understanding of concepts and errors in
interpreting the concepts that have been taught (Salma et al., 2016). Concept understanding in
students can be known from the level of understanding when students are given a certain
assessment.

The level of understanding of students' concepts can be known through assessments conducted
by teachers, buften teachers only use the final assessment using multiple choice questions
and essay tests to determine students' @erstanding of concepts. The use of multiple choice
tests is not effective, because it cannot determine the level of understanding of basic concepts
in students (Irianti, 2021; Suryani et al., 2016). The use of essay tests is also not effective
because in identifying student understanding, it takes a long gBe. even though there are time
constraints in teaching (Siswaningsih et al., 2015). One way that can be applied to determine
the level of understanding of student concepts is through diagnostic tests that are testedfgh
students (Annisa et al., 2019; Widiyatmoko & Shimizu, 2018). The type of diagnostic test that
can be used to determine the level of understanding of concepts iffstudents is the five tier
diagnostic test. The diagnostic test is a diagnostic test modified from the four tier test. The five
tier test instrument consists of five tiers, where the first tier is conceptual questions which
include multiple choice questions, the second tier is in the form of students' confidence in their
ability to answer multiple choice questions, the third tier is@h the form of reasons underlying
the answers to questions in multiple choices, the fourfger is in the form of students' confidence
in their ability to answer reasons, and the five tier is in the form of students' confidence in the
correlation (relationship) between multiple choice answers and reasons that have been chosen
(Setiawan & Jaelani, 2021). There are several advantages of using the five tier test when
compared to the three tier test and thegpur tier test. There are several advantages of using a
five tier test when compared to a three tier test or four tier test. In the three tier diagnostic test
in determining multiple choice answers and reasons, students can only choose a single belief
in choosing between multiple choice questions or reasons (Hermita et al., 2017; Yuberti et al.,
2020). If students have unequal beliefs in choosing answers to multiple choice questions and
reasons, then this single level of belief cannot determine student confidence in the multiple
choice answers and reasons that have been answered. In the four tier diagnostic test, there is
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no choice of belief in the existence of a causal relationship between multiple choice answers
and reasons for answers. When students choose an answer reason, they often only feel
confident that the answer reason is correct, but students are not sure if there is a causal
relationship between the answer and the answer reason that has been determined (Setiawan &
Jaelani, 2021). @B, the five tier test method is better for use in identifying concept
understanding in students.

Based on that, the researchers conducted interviews and documentation studies on
science teachers at SMPN 1 Beji, where based on the results of these interviews it can be known
that the test method for understanding science concepts used by science teachers at SMPN 1
Beji is in the form of multiple choice tests and essays that are examined during tests. The use
of multiple choice tests and essays cannot know for sure whether students understand the
concept or do not understand the concept, so they do not know the parts where students
experience misconceptions, and others. In fact, students often just guess in answering questions
without knowing the reasons for choosing answers. When learning about substance pressure,
students do not respond to the learning taught by the teacher. Students only memorize material
such as memorizing mathematical formulas on substance pressure, but when given problem
solving problems, students experience problems in solving problems so that it is difficult to
apply the concepts of substance pressure that have been learned. Based on the initial study of
concept understanding tests tested on students, it was found that there were still many student
scores that did not fulfill the Minimum Completion Criteria. Student learning results in the
form of understanding concepts that are not complete or do not exceed the Minimum
Completion Criteria are 92%, so there are allegations of difficulties in understanding science
concepts. Based on that, an appropriate instrument is needed to diagnose students'
understanding of concepts such as the use of a five tier test instrument.

Based on research by Ningrum & Linuwih, it shows that the concept understanding of
junior high school students on the subject of Archimedes' Law is still relatively low (Ningrum,
FS.: Linuwih, 2015). The test of students' concept understanding used essay tests and
interviews, without using reasoned diagnostic tests. Furthefgnore, research on concept
understanding conducted by Rizkiyati shows tha@lhe concept understanding of high school
students on static fluid material is classified in a low category with a percentag@pf concept
understanding of 14% (Rizkiyati, 2018). The concept ufferstanding was tested using a four
tier test instrument. Research on concept understanding conducted by Riwanto et al. showed
that high school students' concept understanding on harmonic vibration material was still
classified as moderate with a percentage of concept understanding of 51.8%, where the
instrument used still used multiple choice questions (Riwanto et al., 2019).

Based on previous research and the results of observations regarding students'
understanding of concepts, the purpose of this research is to analyze the level understanding of
students' concepts using the five tier test method on the material of substance pressure, where
this research is designed to help students identify the level understanding of concepts on the
material of substance pressure, besides that it can also help teachers in knowing the
understanding of concepts in students. For future researchers, it is hoped that this research can
be used as a references.

2. METHOD

This research uses a quantitative approach with a survey research type. The design of the
survey research used is a cross sectional survey design, where the researcher collects data at a
predetermined time to describe the sample conditions (Creswell, 2017). The survey technique
can be used in measuring the behavior of several populations through samples regarding
students' concept understanding as a variable in this study.




First Author eral.

The subjects of this research were all students in 8" and 9" grade at SMPN 1 Beji in the
2022/2023 school year totaling 716 students. The sample in this research were students in §"
and 9" grade at SMPN 1 Beji in the 2022/2023 school year totaling 258 students. The sample
selection was adjusted using purposive sampling technique. The criteria and considerations for
sampling in this research are that the students selected as samples are students who have
rece Vil lessons on substance pressure.

The data collection technique carried offfjin the form of tests tested to students. The
instrument used was a written test of students' concept understanding in the form of a five tier
multiple choice test consisting of 20 questions. The first tier is in the form of multiple choice
questions, the second tier is in the form of confidence in the selection of multiple choice
questions. The third tier is the reason for choosing the answer to the multiple choice question.
The fourth tier is confidence in the selection of reasons. The fifth tier is a choice of correlation
(relationship) between multiple choice questions and reasons (Setiawan & Jaelani, 2021). The
instrument test was carried out with an expert validity test.

The data analysis technique used in this research is descriptive statistical analysis
technique. Data analysis begins with analyzing the results of student answers on the test
instrument, then student answers are grouped into groups of understanding, guessing (not
understanding), and misconceptions. The grouping of student answers is based on the following
table:

Table 1. Interpretation of Five Tier Diagnostic Test Results (Setiawan & Jaelani, 2021)

Answer Confidence Reason Reason Confidence Criteria
Level Confidence Correlation of
Answer Level Answer with

4] Reason

True Sure True Sure Sure Understanding
True S True Sure Not Sure

True Not Sure True Not Sure Sure

True Not Sure True Not Sure Not Sure

True Sure True Not Sure Sure

True Sure True Not Sure Not Sure Guessing (not
True Not Sure True Sure Sure understanding)
True Not Sure True Sure Not Sure

True Not Sure False Not Sure Not Sure

False Not Sure True Not Sure Not Sure

False Not Sure False Not Sure Not Sure

True Sure False Not Sure Not Sure

False Not Sure True Sure Not Sure

True Not Sure False Sure Not Sure

True Sure False Sure Sure

True Sure False Sure N@|y Sure

True Sure False Not Sure Sure

True Not Sure False Not Sure Sure Misconception
True Not Sure False Sure Sure

False Sure True Not Sure Sure

False Sure True Not Sure Not Sure

False Sure True Sure Sure

False Sure True Sure Not Sure

False Not Sure True Sure Sure
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False Not Sure True Not Sure Sure
False Sure False Not Sure Sure
False Sure False Not Sure Not Sure
False Not Sure False Sure Sure
False Not Sure False Sure Not Sure
False Not Sure False Not Sure Sure
False Sure False Sure Sure
False Sure False Sure Not Sure

The results of the five tier diagnoggic test were analyzed on the basis of the answers chosen by
students on each question tested. The percentage of each student's level understanding of the
concept on substance pressure can be calculated using the percentage formula for the ratio of
the number of questions answered with the criteria of understanding the concept to the number
of five tier diagnostic test questions tested. Then to find out the level of understanding of the
concept of all students can be known through the percentage formula for comparing the number
of students who are classified as understanding the concept criteria with the total of students.
If these calculations have been carried out, the next thing to categorize the level of
understanding of student concepts according to the following table:

Table 2. Criteria for Students' Concept Understanding (Kurniawan, 2018)

Percentage Range of Concept Concept Understanding Criteria
Understanding
0% < Concept understanding < 30% Low
30% < Concept understanding < 70% Medium
70% < Concept understanding < 100% High

The criteria for students' concept understanding are also obtained from the analysis of each
indicator of concept understanding. Here are some indicators of concept understanding:
Table 3. Concept Understanding Indicator

Concept Understanding Indicator

Restate a concept

Classify objects according to certain characteristics

Give examples and non-examples of a concept

Present concepts in the form of mathematical representations
Develop necessary or sufficient conditions of a concept

Use, utilize, and select certain procedures

Apply concepts to problem solving

."JP‘.U'PP’.“-’b‘

3. RESULT AND DISCUSSION

Result

The research data were obtained from testing questions about understanding the concept
of substance pressure material using the five tier test method on students at SMPN 1 Beji who
had received substance pressure material. The classes selected as samples amounted to 8
classes including 8" A grade consisting of 32 students, 8" B grade consisting of 30 students,
8™ C grade consisting of 32 students, 8™ | grade consisting of 32 students, 8" H grade consisting
of 32 students, 8" K grade consisting of 34 students, 9" I grade consisting of 34 students, and
9" K grade consisting of 32 students. The total sample of the 8 classes is 258 students. The
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following is the percentage of SMPN 1 Beji students who understand the concept of substance
pressure based on indicators of concept understanding through the five tier test method:
Table 4. Percentage of Level of Understanding of SMPN 1 Beji Students for each

Indicator
Concept Understanding Indicator Percentage of Concept Criteria
Understanding (%)

state a concept 27 Low
Classify objects according to certain 24 Low
characteristics
Give examples and non-examples of a concept 10 Low
Present concepts in the form of mathematical 12 Low
representations
Develop necessary or sufficient conditions of a 16 Low
concept
Use, utilize, and select certain procedures 14 Low
Apply concepts to problem solving 7 Low

Based on Table 4, it can be known that the average percentage of students who
understand the concept of substance pressure on the indicator restates a concept of 27%,
classifies objects according to certain properties of 24%, gives examples and non-examples of
a concept of 10%, presents concepts in the form of mathematical representations of 12%,
develops necessary or sufficient conditions of a concept of 16%, uses, utilizes, and chooses
certain procedures of 14%, and applies concepts to problem solving of 7%. If all these
indicators are averaged for each indicator, then the concept understanding of SMPN 1 Beji
students on substance pressure material is 16% and is included in the low criteria.

The understanding of concepts experienced by students is also different for each item,
where from 20 items of the five tier test on substance pressure material is grouped into 4 sub
concepts including solid substance pressure, liquid substance pressure, gas substance pressure,
and pressure applications in living things. The percentage of student data on each sub concept
of substance pressure is presented in Table 5 below:

Table 5. Percentage of Students' Concept Understanding Level of SMPN 1 Beji on each
Subconcept of Substance Pressure

Subconcept of Substance Pressure Percentage of Criteria
Concept
Understanding (%)
Solid Substance Pressure 23 Low
Liquid Substance Hydrostatic pressure 26 Low
Pressure Archimedes' law 11 Low
Pascal's law 7 Low
Gas Substance Pressure 17 Low
Application of Pressure on Living Things 10 Low

Based on Table 5, it can be known that the average percentage of students who
understand each s} concept of substance pressure includes the percentage of students’ concept
understanding on the sub concept of solffl) substance pressure of 23%, on the sub concept of
liquid substance pressure, among others, the percentag@f students' concept understanding on
the sub concept of hydrostatic pressure of 26%, The percefgpge of students’ concept
understanding on the sub concept of Archimedes' law of 11%, @ percentage of students'
concept understanding on the sub concept of Pascal's law of 7%, the percentage of students'
@pncept understanding on the sub concept of gas pressure of 17%, and the percentage of
students' concept understanding on the sub concept of pressure application in living things of
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23%. Based on the average percentage of students' concept understanding for each sub concept,
it shows that the highest average percentage of students' concept understanding is in the
hydrostatic pressure sub concept and the lowest average percentage of students' concept
understanding is in the Pascal's law sub concept. The criteria for students' concept
understanding are included in the low criteria.

Discussion

Based on tfE)data in Table 4, it can be known that students' concept understanding for
each indicator is in the low category. In the indicator of restating a concept with a percentage
of concept understanding of 27%, students have difficulty in stating the concept of solid
substance pressure in a mathematical equation into the form of a definition. In the concept of
solid substance pressure, students can determine the mathematical equation of solid pressure,
which is ¢ =2, but have difficulty in expressing the mathematical equation into a definition.

Many students assume that the greater the force exerted on the object, the smaller the pressure
on the object. The actual concept is that pressure is defined as force per unit area, where the
force F is the magnitude of the force acting in the direction perpendicular to the area A
(Giancoli, 2014), so that the great@} the force exerted on the object, the greater the pressure on
the object as well as if the greater the cross-sectional area of an object, the smaller the pressure
on the object.

Inthe indicator of clarifying objects according to certain characteristics with a percentage
of concept understanding of 24%, students have difficulty in determining a concept of
substance pressure based on certain characteristics. In the concept of liquid substance pressure,
especially hydrostatic pressure, students have difficulty in determining which object has the
greatest pressure in wipr. The majority of students assume that the greater the mass of the
object, the greater the hydrostatic pressure. The actual concept is that hydrostatic pjssure is
influenced by the density of the liquid, the gravitational acceleration of the liquid, and the depth
of an object in the liquid so that the deeper the position of the object in water, the greater the
hydrostatic pressure will be.(Halliday, D., Resnick, R., & Walker, 2012).

In the indicator of giving examples and non-examples of a concept with a percentage of
concept understanding of 10%, students have difficulty in determining true and false examples
of the application of substance pressure in living things. In the concept of the application of
substance pressure in living things, students have difficulty in determining some statements
that are included in the symptoms of capillarity and which are not symptoms of capillarity. The
majority of students give examples of events that show the symptoms of capillarity caused only
by the rise of liquid in capillary pipes such as the seeping of water when it comes into contact
with tissue. The actual concept is that capillarity symptoms can occur due to the rise and fall
of liquid in a capillary pipe (Serway, R & Jewet, 2013).

In the indicator of presenting concepts in the form of mathematical representations with
a percentage of understanding the concept of 12%, students have difficulty in calculating the
magnitude of a pressure such as the pressure of a liquid regarding Archimedes' law using
mathematical equations. The majority of students have difficulty in determining the magnitude
of Archimedes' law when the mass of the object, the volume of the object, and the volume of
the submerged object are known.

In the indicator of developing necessary or sufficient conditions of a concept with a
percentage of understanding of the concept of 16%, students have difficulty in determining the
necessary conditions of a substance pressure concept, such as in the sub concept of Archimedes'
law, students cannot determine the cause of an object can float, sink, or float. The actual
concept is that if the density of the object is greater than the d§fpity of the fluid, then the upward
force becomes smaller than the force of gravity, and causes the object to sink. If the density of
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the object is smaller than the density of the fluid, the object will float, then if the density of the
object is equal to the density of the fluid, the object will float (Serway, R & Jewet, 2013).

In the indicator of using, utilizing, and choosing certain procedures with a percentage of
understanding of the concept of 14%, students have difficulty in determining some objects and
several types of fluids with a certain density, then determining the state of some of these objects
with certain types of fluids.

In the indicator of applying concepts to problem solving with the lowest percentage of
concept understanding of 7%, students have difficulty in determining a concept in solving a
problem, such as in the sub concept of gas pressure, students cannot determine the cause of hot
air balloons can pop at a certain height. The majority of students assume that the balloon can
pop at a certain height because at a certain height the balloon will expand. The correct concept
is that at a certain height, the air pressure will be smaller, so the smaller the air pressure, the
greater the volume of an object (Serway, R & Jewet, 2009). This is why at a certain height the
balloon will pop. Students' difficulties in understanding concepts in all indicators of
understanding this concept are in accordance with research conducted by Rizkiyati (2018).

Based on the data in Table 5, it can be known that the low understanding of the concept
of substance pressure in students is found in all §ggb concepts of substance pressure. In the
concept of solid substance pressure such as where the percentage of students who understand
the concept is 23% , the majority of students still think that the pressure of an object is inversely
proportional to the force exerted on thjobject. In addition, students also think that the pressure
of an object is directly proportional to the surface area of the object, where the greater the
surface area of the object, the greater the pressure on the object. This is in accordance with
research conducted by Mustikasari et.al (2018), where there are still many students who have
difficulty in understanding the concept of solid pressure (Mustikasari et al., 2018). The actual
concept is that the pressure of an object is directly proportional to the force applied and
inversely proportional to the surfa@j area of the object, so that the greater the force applied, the
greater the pressure on the object, and vice versa, the greater the surface area of the object, the
smaller the pressure on the object (Serway, R & Jewet, 2009).

Students have difficulty not only in understanding the sub concept of solid sufBtance
pressure, but also in understanding the concept of liquid substance pressure, which is the sub
concept of hydrostatic pressure. In the sub concept of hydfEjatic pressure with a percentage
of students' concept understanding of 26%, the majority of students still think that hydrostatic
pressure EJ an object is influenced by the shape of the objefE) Some other assumptions of
students related to the concept of hydrostatic pressure are that students think hydrostatic
pressure is influenced by the shape of the vessel and the volume of the liquid. Students also
assume that hydrostatic pressure is affected by the closer the hole is to the surface of the liquid.
This is in accordance with research conducted by Nisa, where there are still many students who
have difficulty {f understanding the concept of hydrostatic pressure (Nisa et al., 2022). The
actual concept, hydrostatic pressure is not affected by the size of the object, the shape of the
vessel, and the volume of the liquid. The concept of static fluid is that the hydrostatic pressure
at all points with the same depth is the same, independent of the shape of the container, where
if the depth of the object is greater, the greater the hydrostatic pressure (Serway, R & Jewet,
2009). In addition, hydrostatic pressure also depends on gravity and the density of the liquid
(Goszewskiet al., 2014).

In the sub concept of Archimedes' Law, the percentage of students who understand the
concept is 11%, the majority of students still think that an object can float if the p of the object
is greater than the p of water. This proves that students experience low concept understanding
in determining the state of objects when put into liquid. Some other student assumptions about
Archimedes' Law are that students assume that the state of objects in water such as floating,
floating, sinking is influenced by the mass of objects in the water. The actual concept is that
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the state of objects in water such as floating, floating, and sinking is influenced by the density
of objects compared to the density of the liquid (Serway, R & Jewet, 2013). Students also still
think that Archimedes' force is influenced by the type of object that sinks in water. The actual
concept is that in Archimedes' law, the buoyancy force is not influenced by the materials that
make up the object or the shape of the object itself (Serway, R & Jewet, 2009). Students'
misconceptions on the sub concept of Archimedes' Law are also shown in the assumption that
the mass of objects in liquid affects the magnitude of the buoyant force on objects, where the
greater the mass of the object, the greater the buoyant force of the object. Students also still
assume that the buoyant force on the object is equal to the mass of the liquid movef) by the
object. This is in accordance with research conducted by Diyana et.al (2020), where there are
still many students who have difficulty in understanding the sub concept of Archimedes' law
(Diyana et al., 2020). The actual concept is that buoyancy force is not influenced by the mass
of the object, but is influenced by the density of the liquid, the acceleration of gravity, and the
volume of the submerged object (Serway, R & Jewet, 2013).

In thefBub concept of Pascal's Law, the percentage of students who understood the
concept of 7%. The percentage of studentgJconcept understanding on the sub concept of
Pascal's Law is the lowest when compared to the percgfage of students' concept understanding
on other sub concepts. This shows that students still have difficulty in understanding the sub
concept of Pascal's Law, which is related to the pressure of liquid in a closed space. Students
have the assumption that a larger piston cross section in a hydraulic jack will have a large
pressure compared to a smaller piston cross section in a hydraulic jack. This is not in
accordance with the principle of Pascal's Law where the pressure on a hydraulic jack in both
large and small cross sections is the same, where the force F, (input) on the piston with surface
area A; will point downward, then the incompressible fluid will produce a lifting force F» on
the output section with surface area A». The force that moves down on the input piston and the
force that moves up on the output piston will produce a change in pressure (Halliday, D.,
Resnick, R., & Walker, 2012). Therefore, the pressure change that occurs in the hydraulic jack
will be forwarded to all points in the fluid so that the press{§e at Fi and F is the same. Students'
difficulty in understanding the concept of gas pressure is in accordance with previous research
conducted (Nisa et al., 2022).

Students not only have difficlity in understanding the concept of solid substance pressure
and liquid substance preure, but students also have difficulty in understanding the concept of
gas substance pressure. The percentage of students who understand the concept is 17%, the
majority of students still think that air pressure in highlands is higher than air pressure in
lowlands. The correct concept is that the higher the place, the smaller the gravitational force,
so the air pressure is also smaller (Serway, R & Jewet, 2009). Students' difficulty in
understanding the concept of pressure of gaseous substances is also shown in the answers of
students who assume that gas balloons can fly in the air because the density of the air balloon
is made greater than the density of air by heating the air balloon. The actual concept is that the
hot air balloon can fly in the air because the density of the hot air balloon is made smaller than
the density of air by heating the hot air balloon (Halliday, D., Resnick, R., & Walker, 2012).
Then, it is about air pressure at a height that is associated with the volume of objects at different
heights. Students assume that the balloon can pop at a @}tain height because at a certain height
the balloon will expand. The correct concept is that the higher the place, the lower the air
pressure. At low pressure, the volume of an object will increase just like a balloon, so at a
certain might the volume of the balloon will increase and then burst (Serway, R & Jewet,
2013). Students' difficulties in understanding the concept of gas pressure are in accordance
with previous research (Prgjtiwi et al., 2018).

Students also have difficulty in understanding the sub-concept of the application of
substance pressure in living things with a concept understanding percentage of 10% and
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included in the low criteria. The majority of students still think that capillarity symptoms can
only occur due to the rise of liquid in capillary pipes such as the rise of water from tree roots
to leaves. The actual concept, capillarity symptoms occur due to the rise or fall of fluid in
capillary pipes (Reece, J. B., Taylor, M. R.,Simon, E. I., & Dickey, 2012). Students' difficultif
in understanding the sub concept of substance pressure application in living things are in
accordance with previous research conducted by Putri et.aJ(Putri & Maria, 2021).

This research shows results that are aligned with research that has been carried out
previously by Jayantini et.al (2020) which is entitled Identification of Conception of 8" grade
Students of SMP Negeri 2 Blahbatuh on the Topic of Substance Pressure and its Application
in Daily Life, where in this research it can be seen that students' concept understanding on
substance pressure also shows low results, many students have misconceptions. This concept
understanding is still tested using the two tier test method (Jayantini et al., 2020). Another
research by Wiyantara (2021) which is entitled Identify Students' Conceffffon and Level of
Representations using Five-Tier Test on Wave Concepts shows that a five-tier diagnostic test
has been built and applied to identify students' conceptions into conceptual understanding,
misconceptions, and not conceptual understanding (Wiyantara et al., 2021). Another research
that provides evidence to support this research is research conducted by Setiawan & Jaelani
(2021) with the title Five-Tier Diagnostic Test to Reveal Conceptual Understanding of
Electrical Engineering Students, which shows that the use of a five-tier diagnostic test is more
effective than a four-tier diagnostic test to identify students' conceptual understanding. This is
because the five tier test produces a more accurate analysis of student answers. The use of
multiple choice questions using true-false statements requires an analysis of the relationship
between things (cause and effect) between statements and reasons for statements (Setiawan &
Jaelani, 2021).

Based on the analysis, it can be seen that students' understanding of concepts in substance
pressure is still relatively low. Even though students who understand the concept of the lesson
well, it will be easier and more effective in building their own thinking. This is in accordance
with Susanti et.al (2021) who explained that concept understanding is the basis of student
knowledge and the key to the success of learning, because understanding points to an
explanation of a more meaningful concept (Susanti et al., 2021). Natural science materials,
especially physics, in this case, namely substance pressure, all concepts are related to one
another. If the basic concepts that students have are still low, it will be even more difficult to
understand the next material (Prasetyono, 2017; Suendarti & Liberna, 2021). The
understanding of science concepts in low students is also determined by the success of the
teacher in teaching. Through this description of the analysis of student understanding concept
at SMPN 1 Beji, it should motivate teachers to improve the quality of learning by using
appropriate learning strategies and methods, classifying the understanding of concepts
experienced by students more accurately, determining sub materials that require special
emphasis, and using more interesting learning media, so it is hoped that the understanding of
science concepts in students will also increase (Marzuki & Diknasari, 2022).

4. CONCLUSION

Based on the results of the data analysis obtained, it can be concluded that the level of
understanding of the concept of substance pressure of SMPN 1 Beji students is in the low
category. The lowest student concept understanding is found in the indicator of applying
concepts to problem solving and in the sub concept of Pascal's Law. The use of the five tier
test method is able to identify students' concept understanding in more detail because there are
levels in the questions to find out students' answers regarding the cause and effect relationship
in multiple choice questions and reasons. The use of multiple choice questions using true-false
statements does require questions about the causal relationship between the statement and the
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reason for the statement, this is intended to further determine the difficulty @ students in
determining the answer to the question being examined. Through the analysis of the level of
understanding of this concept, it is hoped that it can help students in knowing the level of
understanding of concepts in themselves, students can know certain sub concepts that require
more specific emphasis, so that it is hoped that the understanding of concepts in students will
increase.
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