P-ISSN: 1693-1246
E-ISSN: 2355-3812
December 2021

Jurnal Pendidikan Fisika Indonesia 17 (2) (2021) 115-125
DOI: 10.15294/jpfi.v17i2.25272

J=

http:/fjournal.unnes.ac.id/nju/index.php/jpfi

Probing 8" Grade Students’ Conception about Heat and Temperature
Using Three-Tier Test : A Case Study

V. Setyaningrum®¥, W. Sopandi?

1Pendidikan Guru Madrasah Ibtidaiyah, IAIN Pontianak, Indonesia
2pendidikan Kimia, Universitas Pendidikan Indonesia

Received: 1 May 2021. Accepted: 29 June 2021. Published: December 2021

Abstract

The aim of this study is to investigate the various categories of students' conceptions about heat and temperature, so that the
misconceptions that students may have can be prevented and regenerated as early as possible.The subjects of this study were 203
8th grader students in one of the Junior High Schools in Mempawah District, West Kalimantan. Data was collected using a three-tier
test developed by Kusumah (2013), questionnaire and interview.The data were analyzed and categorized based on their
configuration of the answer, the reasons and confident rating index. Result showed that there are four main categories of students’
conceptions:understand the concepts;lack of knowledge; misconceptions; and error. In addition, students also still have 18 kinds of
misconceptions about the heat and the temperature despite the material was studied in their 7th grade. Therefore the results of this
study can be used as a basis for teachers so that learning process does not only focus on delivering material, but also improves

students’ conceptions.
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INTRODUCTION

In learning process at school, students
usually bring many thoughts about scientific
phenomena which sometimes do not fit with the
scientific view when they enter the class. The initial
conception of students is often referred as
preconception (Pujianto, 2013; Kambouri, 2015).
Ibrahim (2012) states that a preconception is
usually easier to change. The preconception will
change when the student is taught the real
concept, this is called alternative conception or
misconception. Many studies states that
alternative conception occur at all levels of
education such as primary schools (Beerenwinkel
et al., 2011; Hobson et al., 2010), junior high
schools (Caliket al., 2010; Potvin et al., 2012;
Sadler & Sonnert., 2016; Schnborn et al, 2014;
Yoanita&Akhlis, 2015), high school (Lombardi et
al., 2013; Lee &Byun, 2012; Cetingul&Geban,
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2011), and even on college (Alwan, 2011, Fitzallen
et al.,, 2016; Kartal et al., 2011; Nasrudin&Azizah,
2020).

This alternative conception or misconcep-
tion is different from a lack of knowledge or lack of
concept. Where the lack of concepts can be
improved by continuous learning. The concept of
misconception is trusted, and unconsciously
students can inhibit appropriate acceptance and
integration of new concepts or skills (Hasan et al.,
1999).Suparno (2005) states that misconception is
a concept that is not in accordance with the
recognized concept by experts. Misconceptions
can take the form of initial concepts (preconcept-
tions), incorrect relationships between concepts,
intuitive ideas or wrong views. Hughes, et al
(2013) states that these misconceptions are
argued to pose a challenge to educators for three
reasons: 1) misconceptions are appear to be
highly resistant to extinction, with standard
instructtional strategies, 2) it could impact
negatively on the learning of new information, and
3) a tendency to affirm misconceptions may signal
the need for additional critical thinking training.
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Science education research has identified
a broad range of challenges in learning science.
There are often many misconceptions that occur in
students in learning science, one of which is the
concept of heat and temperature. Schénborn, et al
(2014) found that students often hold two
conceptions in relation to heat that are not entirely
in line with the scientific view: that our sense of
touch is a good thermometer; and that metal is
inherently cold. Temperature is seen as a measure
of how hot (or cold) objects are. Students equate
just the meaning of temperature with heat or hot.

The concepts related to temperature and
heat are important at an introductory level,
because it underpins physics and chemistry
(Tanahoung et al., 2010). Its also very common in
science curricula at all levels of elementary,
secondary and tertiary schools (Gonen&Kocakaya,
2010). Though the heat concept learned in
elementary and secondary schools will become
students' basic knowledge in learning other
concepts related to heat in high school and
college, for example thermochemical, thermo-
dynamic, mechanical, wave, etc. Therefore it is
necessary to identify students' conceptions of
temperature and heat material, so that the miscon-
ceptions that students may have can be identified
and prevented as early as possible. Because the
occurrence of weakness in understanding ongoing
concepts, will make difficulties for students to
accept material in higer educations (Génen &
Kocakaya, 2010; Yoanita & Akhlis, 2015).

Among several methods in diagnosing
misconceptions, interviews have a significant role
because researchers may get detailed information
about students’ cognitive knowledge structures
(Soeharto, et al., 2019). Gurel, et al., (2015) states
that 53% among their 273 studies are using
interview as diagnostic tools. As done by Jankvist
& Niss (2018) where “maths counselors” using
interview to detect students who has difficulties in
learning, to diagnose the nature of their difficulties,
and to design interventions meant to assist the
students in counteracting them. But, Gurel et al.,
(2015) states that although interview strategies
have the advantages such as gaining in-depth
information and flexibility, a large amount of time is
required to interview a large number of people in
order to obtain greater generalizability. Also
training in interviewing is required for the
researcher. In addition, interviewer bias may taint
the findings.

To overcome the limitations of interview,
researchers using open ended question to
diagnose misconception (Alfiani, 2015; Alias&
Ibrahim, 2016; Celik, 2016; Fitriah, 2017;).

However Soeharto, et al., (2019) states that open
ended questions also has some drawbacks such
as difficulties in interpreting and analyzing student
answers, requiring specialized skills for getting
meaningful answers, some response answers may
not be useful, bias answers may occur if students
do not understand the topic of the question.

Multiple choice test also kwon widely as a
diagnostic tools. Gurel, et al., (2015) sums up
some of the advantages of multiple-choice tests
are: (1) They permit coverage of a wide range of
topics in a relatively short time. (2) They are
versatile, and can be used to measure different
levels of learning and cognitive skills. (3) They are
objective in terms of scoring and therefore more
reliable. (4) They are easily and quickly scored. (5)
They are good for students who know their subject
matter but are poor writers. (6)They are suitable
for item analysis by which various attributes can be
determined. (7) They provide valuable diagnostic
information and are viable alternatives to
interviews and other qualitative tools in gauging
students’ understanding and in determining the
prevalence and distribution of misconceptions
across a population. However, multiple-choice
tests do not provide reasons for students’ holding
a particular conception (Kirbulut & Geban, 2014).
A student can give a correct answer with a wrong
reason or a wrong answer with a correct reason.

Because of limitation above, researchers
start using two-tier test. To sum up, two-tier tests
have benefits compared to simple multiple-choice
tests, interviews, and open-ended tests. This test
provides an answer option for multiplying student
reasoning or interpretation toward the question of
misconception in science (Soeharto, et al., 2019).
Although a two-tier test eliminates the above-
mentioned  drawback of a  conventional
multiplechoice test, it has a limitation: It cannot
differentiate misconceptions from lack of know-
ledge (Kirbulut & Geban, 2014)

To overcome the limitation in two-tier test,
researcher developing three tier test. Where first,
student are faced to simple multiple choice, then
they are asked to choose the reasons of the given
answer for the first tier, and last, they have to
answer their confidence rate for the first two tiers.
Three-tier tests are considered more accurate in
identifying students’ misconceptions. The three-tier
test can detect students’ lack of understanding by
using a level of confidence in the answers given by
students, and this condition helps researchers get
a more accurate percentage of misconceptions as
each student needs different treatments to correct
their misconceptions (Soeharto, et al., 2019). The
aim of this study is to investigate the various
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categories of students' conceptions about heat and
temperature, so three-tier test were used
accompanied with questionnaire and interview.

METHOD

This study was a qualitative research with
case study type. The study was conducted in one
of the Public Junior High Schools in Mempawah
Regency, West Kalimantan. This study involved all
8th grade students consisting of 208 students, but
in the implementation there were 5 students who
could not take part in the research activities so that
the subjects in in this study only consisted of 203
students. All of these students have studied the
heat and temperature material in their 2nd
semester of 71" grade.

Data on students' conceptions were
obtained through diagnostic tests using 10
questions that were chosen which were consi-
dered to be the most representative to explore
students' misconceptions in heat and temperature
developed by Kusumah (2013) regarding heat and
temperature material. This test has been validated
logically by experts and empirically by doing field
trial in her research. The items used are three-tier
test with multiple choice with closed reasons and
accompanied by a scale of confidence rating
index.

In addition, in this study also used
questionnaires and unstructured interviews.
Questionnaires are used to collect supporting data
in the form of data on student interest and
motivation in learning heat and temperature. While
interviews are conducted on students and teachers
to explore the causes of errors or misconceptions
that occur in students. Interviews were conducted
by taking a random sample of several students
who had worked on the three-tier test.

The results of students' answers in three-
tier tests are differentiated according to their
categories. The assessment of students’
conception is based on a combination of students’
answers using the analysis techniques carried out
in Kusumah’s (2013) research. This analysis
technique is based on a combination of student
answers to the two-tier test and the scale of the
confidence rating. It showed in Table 1.

Table 1. Analysis Technique

Category Answering type combination
Understanding  Correct answer, correct
the concept reasoning, CRI 24

Error Wrong answer, correct
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Category Answering type combination
reasoning, CRI >4
Correct answer, wrong
reasoning, CRI 24
(unrelated answer and
reasoning)
Wrong answer, wrong
reasoning, CRI 24
(unrelated answer and
reasoning)
Correct  answer,  correct
reasoning, CRI <3
Correct answer, wrong
reasoning, CRI <3
Wrong answer, correct
reasoning, CRI <3
Wrong answer, wrong
Lack of reasoning, CRI <3
Knowledge Correct answetr, wrong
reasoning, CRI <3
(unrelated answer and
reasoning)
Wrong answer, wrong
reasoning, CRI <3
(unrelated answer and
reasoning)
Correct answer, wrong
: . reasoning, CRI 24
Misconception
Wrong answer, wrong

reasoning, CRI 24

Kusumah (2013)

To make it easier to process data, each
answer category is given a code that shows the
abbreviation of that category. While misconcep-
tions statment used as distractors matter sorted
first. The statement of misconception in the there-
tier test used is a total of 18 statements, so the
points in this type code then filled in with the serial
number of the misconceptions presented from M -
1 to M-18. The misconceptions in the diagnosis
instruments are listed in Table 2.

Table 2. The misconceptions in the diagnosis
instruments
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. Students Number . Students Number
Indicators : . . Indicators : . .
misconceptions items misconceptions items
Explain the temperature is a 1 heat on 4
differences measure  of the changes in heat is drawn by 7
about heat amount of heat, the objects cold objects so that
and where objects with form heat and cold
temperature  the same become neutral. (M-
temperature then the 6)
same amount of air can cool objects 7,8
heat. (M-1) when the object is
substances can 1,2 surrounded by air.
have a  certain (M-13)
amount of heat in metals have the 8
them. (M-2) ability to attract,
cold objects does 2 hold, strengthen or
not contain heat. (M- absorb heat and
4) cold. (M-14)
Conclude the heat is hot, while 3 boiling point is the 8
that heat the temperature can highest temperature
transfer be cold or hot. (M-3) that a substance can
occurs due there are two types 3 reach. (M-15)
to of heat, heat and lllustrates boiling point is the 9
temperature  cold heat. (M-5) the highest temperature
differences heat is drawn by 3,4 relationship  that a substance can
cold objects so that of time to reach. (M-15)
heat and cold the temperature 9
become neutral. (M- temperature  changes as long as
6) of an object the substance
temperature can be 3,4 when it changes form. (M-
transferred.(M-7) changes 16)
cold objects does 4 shape in  water cannot be 0°C. 10
not contain heat. (M- graph (M-17)
4) the ice temperature 10
Explain the if the final 5 is always 0 °© C or
quantities temperature is cannot be lower than
that affect higher, the more 0°C. (M-18)
the rise of heat the object
temperature  needs to increase its Data from interviews were analyzed by
temperature. (M-8) changing the results of interviews in the form of
heat is influenced by 5 . .
the volume of oral to written, then analyzing the answers and
objects. (M-9) connecting students' answers with data from the
heat into objects with 5, 6 questionnaire and from the results of written tests.
different levels of
ease.(M-10)
heat s only 6 RESULT AND DISCUSSION
influenced by the
mass of the object. In this study, all the 8" grader students
(M-11) . were tested by three-tier test to diagnose theor
d:j];ﬁrr]em hegtheCtisn' 6 conception. The results of the analysis and coding
giffergnt ways. (M- based on a combination of answers and reasons
12) and the level of confidence of students in the
Explain the cold objects does 7 three-tier test showed four main categories of
effect of  not contain heat. (M-

student conception on temperature and heat
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material, namely understand the concept, lack of
knowledge, error and misconception The profile of
students' answers from the four student concept-
tion categories is presented in Figure 1.

140
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80 -
60 - - — —5-
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Question Number 1/2|3|4|5/6|7|8|9]|1
Misconception 120 15|56|72|35|23 61|42 26|31
® Lack of Knowledge | 53|43 62|54 |72|86| 83|78 104 93
Eror 23146714844 /61|44|43|63|60

® Understand the
concept

Sum of Student

(==

7199|14|29|52|33 /15 40 10 19

Figure 1. Profile of students’ conceptions.

On average 48 students included in the
category of misconception, 73 students in the lack
of knowledges category, 50 students in the error
category, and 32 students in the understand the
concept category. These results show that most
students were categorized into the lack of
knowledges and misconception.The results of this
study in accordance with previous findings that
students still lack of understanding and have
misconception in heat an temperature concept
(Gbnen&Kocakaya, 2010; Irsyad, et al,. 2018;
Suliyanah, et al., 2018).

Many students could give the correct
answer, but they cannot give the right answer for
the reason. Alwan (2010) states that this kind of
situation shows that students could make sense
with the concrete situation, closely with their life
experiences, but they could not link what they had
learned in physics classrooms with their experien-
ces.

The form of the question that is used,
followed with closed reasons that can allow
students to choose unrelated answers. This kind of
answers then can be divided into two additional
categories, namely lack of knowledge, if the
confidence rating scale < 3; and the error category

if the scale is a confidence rating of =4. This
unrelated answer indicates existence element of
guessing, or lack of interest, student attention or
student understanding of how to do the problem
(Kusumah, 2013).

So when students choose the wrong
answer, it is not always caused by not
understanding the concept or misconception, but it
can also be caused by a lack of knowledge or the
difficulty of students in answering questions
because they don’t understand the form of the
questions given. These results are indicated by the
results of interviews with students, which they
admitted that they were confused when working on
the questions given because of the form they had
encountered for the first time. They only usually do
an essay or multiple choice questions. The most
important difficulty is when students are asked to
answer how confident their answers are, because
they tend to hesitate in determining the value of
the confidence rating index This is what then
affects students' conception categories from the
results of the three-tier test answer analysis.
Question Do you have difficulty working on
the questions given?

No, just a little doubt in the level of
confidence

The problem is difficult, because
I've forgotten the material in 7t
grade. It's been too long, it's
forgotten

| am confused, because it was the
first time working on a problem
like this. Usually an ordinary
essay or multiple choice

| am confused, because | have to
choose a reason and how
confident | am with the answer

Student 1

Student 2

Student 3

Student 4

Student's incomprehension in completing
the three-tier test form that causes a large number
of students belonging to the error category. The
high error value also indicates the low interest and
motivation of students in learning science. Based
on the results of the questionnaire, 73% of
students consider that science is a difficult lesson.
This assumption often causes students to be
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wrong in solving questions about heat and
temperature (Rosita, 2011)

From the interviews, students found that
they tend to have difficulty in learning science
because the concepts are abstract and there are
many concepts that must be learned. The learning
process which doesn’t connect the science
concepts with events that occur in the daily life
environment is also one of the factors causing low
motivation of students in learning science. These
result are in accordance with many studies (Albab,
et al.,, 2020; Hagqiqi, 2018; Fitriah, 2017; Arief, et
al., 2012) that found students’ low motivation can
cause a learning difficulties.

From Figure 1 also seen that 23% of
students who have misconceptions heat and
temperature, whereas all students have learned
the concepts of heat and temperature in the 2nd
semester of 7t grade. This proves the theory that
misconceptions can occur after learning (Suparno,
2005; Berg, 1991). Misconceptions after learning
arise because students’ low abilty in applying what
has been studied in new problem (Fitriah, 2017).

The variety of student misconceptions that
can be extracted from the three-tier test problem
can be seen in Table 3.

Table 3. Variety of students’ misconceptions

Scientific Misconceptions that ~ Total
concept can be explored
Heat is Temperature is a 9
energy that measure of the
moves so amount of heat (M-
that an ob- 1).
ject cannot Substances can 1
contain have a number of
heat heat (M-2).
Heat is Temperature is a 0
energy that measure of the
moves and amount of heat (M-
can cause 1).
changes in Substances can 7
temperature have a number of
heat (M-2).
The heat is hot, 5
while the

Scientific Misconceptions that ~ Total
concept can be explored
temperature can be
cold or hot (M-3)
Cold object does not 3
contain heat (M-4)
Heat The heat is hot, 0
transfer while the tempera-
occurs due ture can be cold or
to hot (M-3)
temperature There are two types 9
differences  of heat. Hot and cold
heat (M-5)
The heat is pulled by 31
a cold object, so that
heat and cold
become neutral (M-
6)
Temperature can be 15
transferred (M-7)
Heat moves Cold object does not 4
from high- contain heat (M-4)
temperature The heat is pulled by 18
objects to a cold object, so that
low- heat and cold
temperature become neutral (M-
objects 6)
Temperature can be 40
transferred (M-7)
The heat If the final tempera- 11
needed to ture is higher, the
raise the more heat the object
temperature needs to increase its
is not only temperature (M-8)
influenced Heat is influenced by 18
by changes the volume of
in tempera- objects (M-9)
ture but Heat into objects of 15
also by the varying ease (M-10)
heat of the Heat is only affected 7
type and by the mass of the
mass of the object (M-11)
object Different objects 7
attract heat in
different ways (M-12)
Heat is Cold object does not 7
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Scientific Misconceptions that ~ Total
concept can be explored
needed to contain heat (M-4)
convert the The heatis pulled by 34
liqguid into a cold object, so that
steam heat and cold
become neutral (M-
6)
The air can cool 32
things when the ob-
ject is surrounded by
air (M-13)
Metals have the 8
ability to attract,
hold, strengthen or
absorb heat and cold
(M-14)
Boiling point is the 22
highest temperature
that a substance can
reach (M-15)
The Boiling point is the 21
temperature highest temperature
of the that a substance can
object does reach (M-15)
not change The temperature 29
during changes as long as
changes in the substance
form changes form (M-16)
Water cannot be 0 © 5
C (M-17)
The ice temperature 2

is always 0 °© C or
cannot be lower than
0°C (M-18)

From Table 3, it can be seen that students
demonstrated some of the same alternative
conceptions about heat and temperature (Alfiani,

121

2015; Abbas, 2016; Celik, 2016; Fitzalen, et al.
2016; Fitriah, 2017; Silung et al., 2017; Sofianto et
al., 2020). Students showed most common
misconceptions is M-6, where as many as 83
students believe that heat is drawn by cold objects
so that heat and cold become neutral. In fact, heat
transfer occurs due to temperature differences.
This misconception occur because of students’ low
understanding about heat. Students low
understanding always been a major factor of
misconception (Fitriah, 2017; Lestari & Linuwih,
2014).

In addition, students also believe that
when temperature changes occur in objects that
receive or release heat energy, this is caused by
temperature transfer (M-7). Based on interview,
students believe that the change in temperature
caused by termperature transfer, not heat transfer.
Fitriah (2017) who found the same problem also
states that this misconception arise because of
students’ humanistic thinking. These misconcep-
tions arise and developed by students based on
observations of the phenomena they see every-
day. There is a phenomenon of heat transfer,
students can only see the visible temperature
changes without understanding the concept
microscopically. This is what causes students to
assume that the one who moves is temperature
instead of heat.

In addition, the misconceptions that are
still quite experienced by students are M-13.
Where as many as 32 students believe that air can
cool objects around the object surrounded by air.
Based on interview this misconception occur also
due to students' observations in everyday life
where hot objects left in the air can decrease in
temperature. Even though this depends on the
temperature difference between the observed
system and the environment.
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10. Air bersuhu 25°C didinginkan di dalam lemari pendingin hingza mencapai suhu -3°C. grafik

yang benar dari pendinginan air tersebut adalah ...

: T(C)
;:: ;('stkon )
b -]i( C)
A
A
10 ’I li,sc]\'onl
Alasan.n;'a

¢ T(C)
A
10 + t (sekon)
1 -
d T(CC)
4
.

10 + \ t (sekon)

a. suhu air turun hingga melewati titik beku dan suhunya mencapai -5°C.
b. suhu air turun hingga mendekati suhu 0°C, namun tidak bisa mencapai suhu 0°C karena air

tidak dapat bersuhu 0°C.

¢. suhu air turun hingga membeku pada suhu 0°C, selama membeku suhunya tidak berubah
lagi. Satelah itu tidak akan terjadi penurunan suhu lagi karena suhu es akan selalu 0°C atau

tidak bisa lebih rendah darn 0°C.

d. suhu air turun hingga membeku pada suhu 0°C, selama membeku suhunya tidak berubah
lagi hingga semua air berubah wujud menjadi es kemudian suhu es akan turun hingga -3°C.

Seberapa yakin kamu dengan jawabanmu?

112134

L]

6

Figure 2. Question number 10.

There also 29 students who believe that
temperature changes as long as the substance
changes form (M-16). This result also found in
Sofianto, et al., (2020), where students believe that
when there is a change in temperature, there is a
change of the form. In fact, when there is a change
in temperature, it does not change the form.
Alfiani (2015) states that this means students
actually know that heat is needed in changing the
form of objects but students do not know that
during the process of it, heat does not cause
changes in temperature. Based on interview, this
misconception occur because students have
difficulties in reading the graph in the question
shown in Figure 2. As found in many studies

(Albab, et al., 2020; Subali, et al., 2015; Sezen, et
al., 2012), students ability in reading graph has
strong correlation in their concept understanding.
Therefore students who has low ability in reading
graph are tend to have low conceptual under-
standing which can lead to misconception. To
overcome students’ misconception, the teacher's
large role in learning is needed (Kambouri, 2015).
The teacher should be able to choose the
appropriate and enjoyable approach, model or
method so that science learning becomes more
meaningful. Additionally, before starting the
learning process the teacher should pay attention
to students' initial conceptions, especially in
materials susceptible to misconceptions as to the
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material temperature and heat. Based on studies
by Sadler & Sonnet (2016) found that the teacher
who know their students’ most common miscon-
ception are more likely to increase their students’
science knowledge. So that if students are
identified as having misconceptions, the teacher
must strive for learning that is not only focused on
delivering material but also can help students
improve their misconceptions.

CONCLUSION

Based on the results of the research and
analysis of the data that has been conducted, it is
known that there are still many students who do
not understand the concept of temperature and
heat so that it falls into the category of lack of
knowledges. Besides that, even though they have
studied the temperature and heat material in the
2 semester of their 7" grade, students still
experience 18 kinds of misconceptions.

REFERENCES

Abbas, M. L. H. (2016). Pengembangan instrumen three
tier diagnostic test miskonsepsi suhu dan
kalor. Ed-Humanistics Jurnal llmu Pendidi-
kan, 1(2). Retrieved from http://ejournal.unhasy.a
c.id/index.php/ed-humanistics/article/view/69/69.

Alias, S. N., & Ibrahim, F. (2016). A Preliminary Study of
Students’ Problems on Newton’s
Law. International Journal of Business and Social
Science, 7(4), 133-139. Retrieved from
https://ijpssnet.com/journals/Vol_7_No_4_April_2
016/15.pdf.

Alfiani. (2015). Analisis Profil Miskonsepsi dan
Konsistensi Konsepsi Siswa SMA pada Topik
Suhu dan Kalor. Seminar Nasional Fisika 2015-
IV-30. Jakarta : Jurusan Fisika, Fakultas MIPA,
Universitas Negeri Jakarta.

Albab, U., Djudin, T., & Oktavianty, E. (2020). Analisis

Kemampuan Siswa  Menyelesaikan  Soal

Berbentuk Grafik pada Materi Usaha Gas di

Madrasah  Aliyah. Jurnal  Pendidikan dan

Pembelajaran Khatulistiwa, 9(1). Retrieved from :

https://jurnal.untan.ac.id/index.php/jpdpb/article/d

ownload/38849/75676584888.

A. A. (2011). Misconception of heat and
temperature among physics students. Procedia-
Social and Behavioral Sciences, 12, 600-614.
https://doi.org/10.1016/j.sbspro.2011.02.074.
Arief, M. K., Handayani, L., & Dwijananti, P. (2012).

Identifikasi Kesulitan Belajar Fisika Pada Siswa

Alwan,

RSBI: Studi Kasus Di RSMABI Se Kota
Semarang. UPEJ Unnes Physics Education
Journal, 1(2). https://doi.org/10.15294/upej.v1i2.
1354.

Beerenwinkel, A.,Parchmann, I., &Grasel, C. (2011).
Conceptual change texts in chemistry teaching: a
study on the particle model of matter. Inter-
national Journalof Science and Mathematics
Education. 9, 1235-1259. https://doi.org/10.1007/
s$10763-010-9257-9.

Berg, E.V.D. (1991). Miskonsepsi Fisika dan Remediasi.
Salatiga: Universitas Kristen SatyaWacana.

Calik, M., Kolomug, A., &Karagolge, Z. (2010). The
effect of conceptual change pedagogy on
students’ conceptions of rate of reaction. Journal
of Science Education and Technology, 19(5),
422-433.

Celik, H. (2016). An examination of cross sectional
change in student's metaphorical perceptions
towards heat, temperature and energy
concepts. International journal of education in
mathematics, science and technology, 4(3), 229-
245,

Cetingul, | and Geban, O. (2011). Using conceptual
change texts with analogies for misconceptions in
acid and bases. H. U. Journal of Education. 41,
112-123.

Fitriah, L. (2017). Diagnosis Miskonsepsi Siswa pada
Materi Kalor dengan Menggunakan Three-Tier
Essay dan Open-Ended Test Items. Berkala
limiah Pendidikan Fisika, 5(2), 168-181.

Fitzallen, N., Wright, S., Watson, J, & Duncan, B.
(2016). Year 3 students’ conceptions of heat
transfer. In M. Baguley, Transforming Educational
Research. Proceedings of the Australian Associa-
tion for Research in Education Conference,
Melbourne, Nov 27- Dec 1, 2016. Retrieved from
. http://www.aare.edu.au/ publicationsdatabase.p
h.

Gonen, S., & Kocakaya, S. (2010). A cross-age study: A
cross-age study on the understanding of heat and
temperature. Eurasian Journal of Physics and
Chemistry Education. 2(1): 1-15. https://doi.org/1
0.51724/ijpce.v2i1.116.

Hasan, S. Kelley, E L., & Bagayoko, D. (1999).
Misconceptions and the certainty of response
index (CRI). Physic Education.34 294-299.
Retrieved from http://iopscience.iop.org/0031-912
0.

Haqiqgi, A K. (2018). Analisis faktor penyebab kesulitan
belajar IPA siswa SMP kota Semarang.
EduSains: Jurnal Pendidikan Sains dan
Matematika. 6(1), 37-43. https://doi.org/10.23971/
eds.v6i1.838.

Hobson, S.M., Trundle, K., & Sagkes, M. (2010). Using.
a planetarium software program to promote
conceptual change with young children. Journal
of Science Education and Technology. 19: 165-
176. http://dx.doi.org/10.1007/s10956-009-9189-
8.

Hughes, S., Lyddy, F., & Lambe, S. (2013).
Misconceptions about psychological science: A


http://ejournal.unhasy.a/
https://ijbssnet.com/journals/Vol_7_No_4
https://jurnal.untan.ac.id/index.php/jpdpb/article/download/38849/75676584888
https://jurnal.untan.ac.id/index.php/jpdpb/article/download/38849/75676584888
https://doi.org/10.1016/j.sbspro.2011.02.074
https://doi.org/10.15294/upej.v1i2
https://doi.org/10.1007/
http://www.aare.edu.au/
https://doi.org/1
http://iopscience.iop.org/0031-912
https://doi.org/10.23971/

124 Jurnal Pendidikan Fisika Indonesia 17 (2) (2021) 115-125

review. Psychology Learning & Teaching, 12(1),
20-31. http://dx.doi.org/10.2304/plat.2013.12.1.2
0.

Ibrahim, M. (2012). Seri Pembelajaraninovatif. Konsep,
Miskonsepsi, danCara Pembelajarannya.
Surabaya: Unesa University Press.

Irsyad, M., Linuwih, S., & Wiyanto, W. (2018). Learning
Cycle 7e Model-Based Multiple Representation to
Reduce Misconseption of the Student on Heat
Theme. Journal of Innovative Science Education,
7(1), 45-52. Retrieved from https://journal.unnes.
ac.id/sju/index.phpljise/article/view/22529/10678.

Jankvist, U. T., & Niss, M. (2018). Counteracting
destructive student misconceptions of mathe-
matics. Education Sciences, 8(2), 53. https://doi.o
rg/10.3390/educsci8020053.

Kambouri, M. (2015). Children's preconceptions of
science: How these can be used in teaching. The
Journal of Early Years Educator. 16(11) 38 - 44.
http://dx.doi.org/10.12968/eyed.2015.16.11.38.

Kartal, T., Oztirk, N, &Hastirk, G Y. (2011).
Misconceptions of science teacher candidates
about heat and temperature. Procedia - Social
and Behavioral Sciences, 15, 2758-2763.
http://dx.doi.org/10.1016/j.sbspro.2011.04.184.

Kirbulut, Z. D., & Geban, O. (2014). Using three-tier
diagnostic test to assess students’ misconcep-
tions of states of matter. Eurasia Journal of Ma-
thematics, Science and Technology
Education, 10(5), 509-521. https://doi.org/10.1297
3leurasia.2014.1128a.

Kusumah, F. H. (2013). Diagnosis Miskonsepsi Siswa
pada Materi Kalor Menggunakan Three-Tier Test.
Skripsi. UPI Bandung. Retrieved from http://repos
itory.upi.edu/515/.

Lee, G. and Byun, T. (2012). An explanation for the
difficulty of leading conceptual change using a
counterintuitive demonstration: the relationship
between cognitive conflict and responses.
Research in Science Education. 42: 943-965.
http://dx.doi.org/10.1007/s11165-011-9234-5.

Lestari, P. P., & Linuwih, S. (2014). Analisis Konsepsi
dan Perubahan Konseptual Suhu dan Kalor pada
Siswa SMA Kelas Unggulan. UPEJ Unnes Phy-
sics Education Journal, 3(2). https://doi.org/10.15
294/upej.v3i2.3599.

Lombardi, D., Sinatra, G. M., & Nussbaum, E. M. (2013).
Plausibility reappraisals and shifts in middle
school students' climate change concepti-
ons. Learning and Instruction, 27, 50-62. https://do
i.0rg/10.1016/j.learninstruc.2013.03.001.

Nasrudin, H &Azizah, U. (2020). Overcoming
misconception in energetic topics through imple-
mentation of metacognitive skill-based instruct-
tional material: a case study in student of chemis-
try departement, Universitas Negeri Sura-baya.
Jurnal Pendidikan IPA Indonesia, 9 (1), 125-134.
http://dx.doi.org/10.15294 /jpii.v9i1.21630.

Pathare, S R& Pradhan, H C .(2010). Students’
misconception about heat transfer mechanism
and elementary kinetic theory. Physics Education,

45 (6). 629-634. http://dx.doi.org/10.1088/0031-
9120/45/6/008.

Potvin, P., Mercier, J., Charland, P., &Riopel, M. (2012).
Does classroom explicitation of initial conceptions
favour conceptual change or is it counter produc-
tive?. Retrieved from http://dx.doi.org/10.1007/s1
1165-010-9203-4ence education, 42(3), 401-414.

Pujianto, A. (2013). Analisis konsepsi siswa pada
konsep kinematika gerak lurus. JPFT (Jurnal
Pendidikan Fisika Tadulako Online), 1(1), 16-21.
Retrieved from http://jurnal.untad.ac.id/jurnal/inde
x.php/EPFT/article/download/2370/1546.

Rosita. (2011). Deskripsi Kesalahan Siswa dalam
Menyelesaikan Soal Fisika pada Materi Kalor di
Kelas VII SMP Negeri 14 Pontianak.Skripsi.
Pontianak: FKIP  Untan. Retrieved from
https://jurnal.untan.ac.id/index.php/jpdpb/article/d
ownload/37517/75676583988.

Sadler, P. M., &Sonnert, G. (2016). Understanding
Misconceptions: Teaching and Learning in Middle
School Physical Science. American Educa-
tor, 40(1), 26-32. Retrieved from https://files.eric.
ed.gov/fulltext/EJ1094278.pdf.

Schonborn, K., Haglund, J., &Xie, C. (2014). Pupils’
early explorations of thermoimaging to interpret
heat and temperature. Journal of Baltic Science
Education, 13(1), 118-132. Retrieved from
http://oaji.net/articles/2015/987-1437062546.pdf..

Sezen, N., Uzun, M. S., & Bulbul, A. (2012). An
Investigation of Preservice Physics Teacher's
Use of Graphical Representations. Procedia-
Social and Behavioral Sciences, 46, 3006-3010.
http://dx.doi.org/10.1016/j.sbspro.2012.05.605.

Silung, S N W., Kusairi, S., &Zulaikah, S. (2017).
Diagnosis miskonsepsi siswa SMA di Kota
Malang pada konsep suhu dan kalor mengguna-
kan three tier test. Jurnal Pendidikan Fisika dan
Teknologi, 2(3), 95-105. https://dx.doi.org/10.293
03/jpft.v2i3.295.

Soeharto, S., Csap6, B., Sarimanah, E., Dewi, F. I., &
Sabri, T. (2019). A Review of Students’ Common
Misconceptions in Science and Their Diagnostic
Assessment Tools. Jurnal Pendidikan IPA Indo-
nesia, 8(2), 247-266. http://dx.doi.org/10.15294/j
pii.v8i2.18649.

Sofianto, E. W. N., lrawati, R. K., Akmalia, H. A., &
Apriani, R. R. (2020, January). The analysis of
heat-temperature misconception and integration
with Al Quran. Proceedings of The 1st
International Conference on  Mathematics,
Science and Computer Education 7-8 August
2019, Banjarmasin, South Kalimantan
Universitas Lampung Mangkurat.

Subali, B., Rusdiana, D., Firman, H., & Kaniawati, I.
(2015). Analisis Kemampuan Interpretasi Grafik
Kinematika pada Mahasiswa Calon Guru
Fisika. Prosiding Simposium Nasional Inovasi
dan Pembelajaran Sains (SNIPS) 2015, 269-272.
Bandung : Indonesia.

Suliyanah, Putri H N P A., & Rohmawati L. (2018).
Identification students misconception of heat and
temperature using three tier diagnostic test.


http://dx.doi.org/10.2304/plat.2013.12.1.2
https://journal.unnes/
https://doi.o/
http://dx.doi.org/10.12968/eyed.2015.16.11.38
https://doi.org/10.1297
http://repos/
https://doi.org/10.15
https://do/
http://dx.doi.org/10.1007/s1
http://jurnal.untad.ac.id/jurnal/inde
https://files.eric/
http://dx.doi.org/10.1016/j.sbspro.2012.05.605
https://dx.doi.org/10.293
http://dx.doi.org/10.15294/j

V. Setyaningrum, W. Sopandi - Probing 8th Grade Students’ Conception about Heat and Temperature... 125

Proceedings of Seminar Nasional Fisika (SNF)
2017 25 November 2017, Surabaya, Indonesia :
Jurusan Fisika, FMIPA, Universitas Surabaya.

Suparno, P. (2005). Miskonsepsi dan Perubahan
Konsep dalam Pendidikan Fisika. Jakarta:
Grasindo.

Tanahoung, C., Chitaree, R., & Soankwan, C. (2010).
Probing Thai freshmen science students’
conceptions of heat and temperature using open-

ended questions: A case study. Eurasian Journal
of Physics and Chemistry Education, 2 (2), 82-94.
http://dx.doi.org/10.51724/ijpce.v2i2.184.

Yoanita, P. &Akhlis, I. (2015) Pengembangan E-
Diagnostic Test untuk Identifikasi Tingkat
Pemahaman Konsep Siswa SMP pada Tema
Optik dan Penglihatan. Unnes Science Education
Journal, 4 (1): 815-822. https://doi.org/10.15294/
USEJ.V4I11.5015.


http://dx.doi.org/10.51724/ijpce.v2i2.184
https://doi.org/10.15294/

