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Abstract: Misconceptions are a common problem that still often occurs in
students both at elementary school, high school, and even in college
students. Especially science learning with many abstract concepts has a
large chance of misconception. Therefore, it is necessary to detect student
misconceptions early on. There are several ways to detect misconceptions,
one of which is a multilevel diagnostic test that has developed into two
tiers, three tiers, and four tiers. This diagnostic test can detect student
misconceptions so that later teachers can set the right learning strategy to
correct misconceptions and slowly improve student learning outcomes. The
type of research used is descriptive research with a quantitative approach.
The location of the research is SMP NWDI Pancor with a sample of 27
students. The data analysis technique uses the Certainty of Response Index
(CRI) analysis. The results of the analysis show that the number of students
who experience misconceptions in science lessons is more than 70% of the
total students. Misconceptions occur most in the material of Work and
Energy.
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INTRODUCTION

Science learning should be carried out
to develop competencies such as 21st-century
learning competencies related to 4C abilities.
Science learning in schools is expected to be
able to solve everyday problems by utilizing the
scientific concepts obtained. The science
learning process often experiences problems and
hinders students from learning to develop their
thinking skills to the next stage. One of the
problems that still often occurs is that students
often experience misconceptions in this science
learning. Misconceptions in science lessons
occur from elementary school to college (Pulu &
Amahoru,  2023). This  condition  of
misconception cannot be allowed to continue
because it will be an obstacle to the acceptance
of further material or concepts. Misconceptions
become obstacles in the process of accepting
and assimilating new knowledge in students, it
will damage student development and have an
impact on poor student learning outcomes (lzza
et al., 2021). So there needs to be quick action to
be able to detect this misconception so that
learning methods can be arranged that can
remediate or even eliminate  student
misconceptions (Yuliati, 2017). Misconceptions
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in students still need to be reviewed to find out
how much inaccurate conceptual knowledge is
still experienced by students after learning and
to find out the effectiveness of learning
experienced by students in overcoming
misconceptions, if this is left unchecked it will
have an impact on the material afterward and
will experience increasingly ~ complex
misconceptions (Afifah et al., 2021).
Misconception is a mismatch between
students' understanding and scientific concepts
that have been recognized by experts in the
field. This misconception is caused by several
factors such as students' preconceptions, wrong
learning methods, conceptual errors, and even
difficulty understanding textbooks are some of
the causes (Ariyastuti & Yuliawati, 2017;
Haerunnisa et al., 2022; Irianti, 2021).
Differences in experiences experienced by
students allow students to have a wrong
understanding of a concept and can lead to the
formation of misconceptions. The construction
of students' knowledge is not only carried out by
the students themselves but is assisted by their
surroundings. Students do not come to class like
blank paper. They have preconceptions that are
obtained from experience or even from the
environment. This requires that learning should
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be able to synchronize students' preconceptions
with correct scientific concepts. Several things
cause misconceptions to arise, including
students, teachers, textbooks, teaching methods,
and so on. Misconceptions from students are
usually caused by students' preconceptions,
experiences, ways of thinking, environment, and
interests and abilities of the students themselves
(Yuliati, 2017). Therefore, it is important to
detect students' misconceptions early so that
teachers can prepare for better learning to reduce
or even improve students' misconceptions.

There are several methods commonly
used to detect misconceptions in students such
as diagnostic tests through written tests and
giving reasons, clinical interviews, and
presentation of concept maps. In the use of
diagnostic  tests, students' answers and
arguments/reasons can be used as a reference to
determine students' misconceptions and their
backgrounds (Yuliati, 2017). Misconceptions
can be detected with multilevel multiple-choice
diagnostic tests (Lestari et al., 2020). Diagnostic
tests usually use multiple-choice tests that are
equipped with reasons. Diagnostic tests are used
to determine which parts of a subject have
weaknesses and provide tools to find the causes
of these deficiencies and are used to determine
students' strengths and weaknesses in learning
(Mubarak et al., 2016). Diagnostic tests can
make it easier for a teacher to classify students
who experience misconceptions and students
who do not know the concept. The use of
diagnostic tests before and after learning can
help  teachers  diagnose  misconceptions
experienced by students in the learning process
(Putri & Subekti, 2021). This diagnostic test has
several levels such as two-tier, three-tier, and
four-tier  diagnostic  tests. The four-tier
diagnostic test is equipped with an assessment of
the level of confidence and reasons for each
answer given. This causes the test results
obtained to be more accurate compared to other

test instruments in identifying  student
misconceptions. The four-tier diagnostic test can
identify  students who have a good

understanding of concepts, misconceptions and
do not understand the concept (Nur et al., 2023).
The second and fourth levels of the four-tier
diagnostic test contain the level of confidence
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which will later be used for analysis in the CRI
(Certainty of Response Index). CRI is a method
used to measure students' misconceptions about
a concept in a lesson by paying attention to the
level of student's confidence in their answers.
The CRI technique is simple and effective in
measuring misconceptions that occur because
this technique can distinguish students who
understand the concept, do not know the
concept, and those who  experience
misconceptions (Atigoh & Hafiz, 2021). Based
on the description of the problem, it is necessary
to conduct research on misconceptions and how
to analyze them. This study aims to detect
student misconceptions using a four-tier
diagnostic test assisted by CRI analysis.

METHODS

This research is a descriptive study with a
quantitative approach. This research was
conducted through three stages, namely one pre-
field stage, this stage is the stage of compiling,
planning, and preparing all forms of materials
needed as basic materials for the next stage.
Field stage, at this stage the data collection
process is carried out, and researchers use
research tools that have been prepared in
advance. The next post-field stage is to conduct
further data analysis, draw conclusions, and
confirm and compile reports. The location of the
research is at the FMIPA, Hamzanwadi
University as the location for compiling the
four-tier diagnostic test and SMP NWDI Pancor.
Data collection techniques by providing
diagnostic tests and documentation. The
research sample collection used a saturated
sampling  technique, meaning that all
populations were sampled. The data collection
instrument used in the study was the four-tier
diagnostic test instrument consisting of 10
questions. Each question item consists of four
levels as follows: 1) tier-1 in the form of
questions with several answer choices; 2) Tier-2
in the form of a level of confidence in the
answer in tier-1; 3) tier-3 in the form of reasons
for choosing an answer in tier-1; 4) tier-4 is the
level of confidence in choosing a reason in tier-
3. Next, the misconception analysis with CRI is
categorized in the following Table 1.
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Table 1. Misconception Categories Based on CRI Analysis for the Four-Tier Test

Answer Combination

Category Answer Confidence Rating Reason Confidence Rating
Answer Reason
Understand the Correct Sure Correct Sure
Concept
Not Understand the Correct Sure Correct Not Sure
Concept Correct Sure Wrong Not Sure
Correct Not Sure Correct Sure
Correct Not Sure Correct Not Sure
Correct Not Sure Wrong Not Sure
Wrong Sure Correct Not Sure
Wrong Sure Wrong Not Sure
Wrong Not Sure Correct Not Sure
Wrong Not Sure Wrong Not Sure
Misconceptions Correct Sure Wrong Sure
Correct Not Sure Wrong Sure
Wrong Sure Wrong Sure
Wrong Not Sure Wrong Sure
Error Wrong Sure Correct Sure
Wrong Not Sure Correct Sure |

FINDINGS AND DISCUSSION

Findings

The research conducted asked students to
work on a four-tier diagnostic test. This test
consists  of  multiple-choice  questions,
confidence levels, students’ reasons for
answering, and confidence levels in the reasons

for the answers. The test was given to 7th-grade
students of SMP NWDI Pancor. In the early
stages of planning, the four-tier diagnostic test
was compiled by considering the science
material at the 7th-grade level. After that, 10
four-tier diagnostic test questions were
compiled. The following is an example of a test
that has been compiled.

| o
1. Jika kita ingin mengukur ketebalan kertas, Alasan memilih jawaban
alat ukur apakah yang paling tepat kita A Huruf dalam kurung merupakan satuan
gunakan? dari besaran tersebut
A Penggaris B. Huruf dalam kurung merupakan
B. Jangka soron g lambang besaran
C. Milimeter skrup C. Huruf dalam kurung merupakan
D. Busur derajat pelengkap
Tingkat keyakinan jawaban
Tingkat keyakinan jawaban
Alasan memilih jawaban
A Ketelitiannya paling kecil
FOUR TIER B. Paling banyak digunakan 4. Proses pengeringan baju termasuk pada
Dl AGNOSTIC TEST C. Ukurannya paling besar proses perpindahan kalor secara
\ ’ D A_Radiasi
7th SCIENCE ~ Tingkat keyakinan jawaban B. Konveksi
C. Konduksi
D. Isolasi
2. Tempat berlangsungnya fotosintesis Tingkat keyakinan jawaban
o adalah
- A Akar Alasan memilih jawaban
B. Bunga A. Memanfaatkan selang waktu yang
s C. Ranting lama
Lo D.Daun B. Memanfaatkan pergerakan molekul air
LS Tingkat keyakinan jawaban C. Memanfaatkan pancaran sinar matahar
D
Alasan memilih jawaban Tingkat keyakinan jawaban
A. Memiliki xylem dan floem
B. Menyerap sinar matahari paling
Figure 1. Example of a Four Tier Diagnostic Test Instrument
Furthermore, data  collection was Question item number 1 is related to quantities

conducted at SMP NWDI Pancor by giving
four-tier diagnostic test questions to 7th-grade
students. The results of the students' tests were
used as a reference to analyze the students'
conceptions. The four-tier diagnostic test that
was developed consisted of 10 question items.
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and units. In this concept, many students still
experience misconceptions. 77.78% of students
experienced misconceptions and did not
understand the concept out of a total of 27
students who took the test. Only one person was
categorized as understanding the concept. This
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indicates that the material on quantities and units
needs to be explained in more detail and better
so that students do not experience
misconceptions. Furthermore, in question item
number 2 related to plant photosynthesis, all
students experienced misconceptions. Most
students assume that photosynthesis occurs in
the roots and flowers. This misconception is
quite fatal so teachers need to explain
photosynthesis more carefully and if possible
use interesting learning videos or animations. In
guestion item number 3 related to temperature
and heat, 2 students understood the concept and
the rest did not understand the concept or had
misconceptions or even answered randomly.
Next, in question item number 4, many students
did not understand the concept because they
could not differentiate between convection,
conduction, and radiation events. Question item
number 5 was better than the other questions, 8
people understood the concept because this
guestion was related to the concept of animal

adaptation so they could understand it because
they found many in their environment that were
by the question narrative.  However,
misconceptions and not understanding the
concepts in this material are still quite a lot. Item
number 6 with the number of students who
experienced the most misconceptions, namely
22 students (81.48%). This question is related to
effort and energy. While questions number 7
and 8 related to celestial bodies and the solar
system, students experienced misconceptions as
many as 20 students in question number 7 and
18 students in question number 8. Question
number 9 related to networks and question
number 10 related to Newton's laws, but many
students still experienced misconceptions. Based
on this, in the 7th-grade science lesson, many
students still experience misconceptions because
of the environment or lessons learned at the
previous level. More details can be seen in
Figure 2.
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Figure 2. Results of Student Concept Analysis

Based on these results, it is known that
most students still experience misconceptions in
science lessons. The sub-materials that
experience the most misconceptions are effort
and energy. Meanwhile, only a few students
understand the concept. This shows that
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students' conceptual understanding brought from
elementary school is still largely wrong or
experience misconceptions. This is an important
concern in science learning at the secondary or
elementary school level. High misconceptions
will have an impact on low learning outcomes
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so students' thinking skills will be difficult to
develop.

Discussion

Analysis of the results of the four-tier
diagnostic test using CRI is used to group
students into categories: understand the concept,
not understand the concept, misconceptions, and
errors. that currently grouping someone's
conceptual understanding is important, most
people equate the understanding of not
understanding the concept with misconceptions.
Educators need to distinguish students who can
understand the concept well, do not understand
at all, and experience misconceptions, to handle
students properly so that they can correct the
misconceptions they experience (Fariyani, et al.,
2017).

Misconceptions are obstacles to student
learning. Students who experience
misconceptions will be hampered in their
thinking process so their thinking ability does
not improve. Indirectly, this has an impact on
student learning outcomes. Especially in science
lessons that have many abstract concepts, the
opportunity for misconceptions is very large.
This can be seen from the results of the analysis
which shows that 7th grade students at SMP
NWDI Pancor experience many misconceptions,
even most students experience misconceptions
and only a small number understand the
concept.  Misconceptions  experienced by
students will interfere with them in receiving
new knowledge. Wrong concepts that are
already firmly embedded will be considered
correct and overlap with the correct scientific
concept (Mubarak et al., 2016). Misconceptions
become a problem because students feel that the
concepts they have are always correct. Students
will be disturbed and reject the correct scientific
concept if their misconceptions are not resolved
and these misconceptions can be permanent
which can have an impact on low learning
outcomes (Makhrus & Hidayatullah, 2021).

Many factors cause misconceptions in
students such as learning methods, and
environment, and sometimes teachers are the
cause of misconceptions due to incomplete
delivery of material or students' failure to
understand the explanation from their teachers.
Students' learning experiences at previous levels
are one of the factors in the formation of student
concepts. Initial erroneous concepts are often
carried over to the next level of education and
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become misconceptions that remain embedded
in students' knowledge (Wulandari, et al., 2021).
Detecting misconceptions early on is an
important asset so that later the right learning
solution can be known so that students can
understand the concept correctly.

The use of certainty of response index
(CRI) to analyze the four-tier diagnostic test is
appropriate. The four-tier method with CRI can
provide accurate results related to student
misconceptions. This type of question format
makes students provide more assertive answers
in accordance with their level of confidence so
that misconceptions that occur in students can be
identified (Fakhruddin et al., 2024).

CONCLUSION

The results of the analysis using CRI on
the four-tier diagnostic test showed that most
students of NWDI Pancor Middle School still
experience  misconceptions and do not
understand the concepts in science lessons. The
most misconceptions occur in the material of
Work and Energy. Students who understand the
concept are only a small number, even in each
material, students who understand the concept
are no more than 3 students. The percentage of
students who experience misconceptions and do
not understand the concept, as well as errors
exceeds 70% of the total 7th grade students
junior high school at NWDI Pancor.

ACKNOWLEDGMENT

Thank you to LP3M Hamzanwadi
University for providing financial assistance for
this research.

REFERENCES

Afifah, 1. M., Irwandi, D., & Murniati, D.
(2021). Identifikasi Miskonsepsi
Terhadap Konsep Larutan Penyangga
Dengan Menggunakan Instrumen Tes
Diagnostic Four-Tier Multiple Choice.
JRPK: Jurnal Riset Pendidikan Kimia,
11(2), 27-34.
https://doi.org/10.21009/jrpk.111.05

Ariyastuti, Y., & Yuliawati, F. (2017).
Identifikasi Miskonsepsi Ipa
Menggunakan Soal Esai Bagi Siswa

Cerdas Istimewa Di Sd Muhammadiyah
Condongcatur  Sleman. Jurnal JPSD


https://doi.org/10.29303/jipp.v9i4.2661
https://doi.org/10.21009/jrpk.111.05

Hidaytullah et al., (2024). Jurnal limiah Profesi Pendidikan, 9 (4): 2436 — 2441

DOI: https://doi.org/10.29303/jipp.v9i4.2661

(Jurnal Pendidikan Sekolah Dasar), 4(1),
217.
https://doi.org/10.26555/jpsd.v4i1.a9608
Atigoh, K. S. N., & Hafiz, M. (2021).
Miskonsepsi Mahasiswa pada Induksi
Matematika Menggunakan Certainty of
Response Index (CRI). Jurnal Padegogik,
4(2), 43-51.
https://doi.org/10.35974/jpd.v4i2.2536
Fakhruddin, Hauwali, N. U. J., Lantik, V., &

Gelole, M. G. (2024). Analisis
Miksonsepsi Siswa menggunakan Metode
Four-Tier  Diagnostic Test dengan

Certainty of Response Index (CRI) pada
Materi Suhu dan Kalor. Schrodinger:
Jurnal llmiah Mahasiswa Pendidikan
Fisika, 5(1), 10-15.

Fariyani, Q., Rusilowati, A., & Sugiyanto
(2015). Pengembangan four-tier
diagnostic  test untuk  mengungkap

miskonsepsi Fisika siswa SMA kelas X.
Journal of Innovative Science Education,
4(2),41-49.

Haerunnisa, H., Prasetyaningsih, P., & Biru, L.
T. (2022). Analisis Miskonsepsi Siswa
SMP pada Konsep Getaran dan
Gelombang. PENDIPA  Journal of
Science  Education, 6(2), 428-433.
https://doi.org/10.33369/pendipa.6.2.428-
433

Irianti, E. (2021). Identifikasi Miskonsepsi
Siswa Pada Materi Cahaya Menggunakan
Four Tier Diagnostics Test. Jurnal
Pendidikan Fisika Undiksha, 11(2), 1-10.

Izza, R. I., Nurhamidah, N., & Elvinawati, E.
(2021). Analisis Miskonsepsi  Siswa
Menggunakan Tes Diagnostik Esai
Berbantuan Cri (Certainty of Response
Index) Pada Pokok Bahasan Asam Basa.
Alotrop, 5(1), 55-63.
https://doi.org/10.33369/atp.v5i1.16487

Lestari, N. A., Wijayati, N., Haryani, S., &
Kasmui (2020). Menggunakan Two-Tie R
Berbantuan Cri (Certainty of Response
Index). Chemistry in Education, 9(2), 1-
7.

Makhrus, M., & Hidayatullah, Z. (2021).
Detecting Student Misconceptions about
Physics Using Three Tier Diagnostic Test
With Analysis Certainty of Rensponse
Index. Jurnal Pendidikan Fisika dan
Keilmuan  (JPFK),  7(1), 23-30.
http://doi.org/10.25273/jpfk.v7i1.8503

Mubarak, S., Susilaningsih, E., & Cahyono, E.

2441

(2016). Pengembangan Tes Diagnostik
Three Tier Multiple Choice untuk
Mengidentifikasi Miskonsepsi  Peserta
Didik Kelas XI. Journal of Innovative
Science Education, 5(2), 101-110.

Nur, A. Z., Syuhendri, S., & Siahaan, S. M.
(2023). Kajian Literatur: Penggunaan
Asesmen Diagnostik Berformat Four-Tier
untuk  Mengidentifikasi ~ Pemahaman
Konsep dan Miskonsepsi. JIIP - Jurnal
liImiah llmu Pendidikan, 6(5), 3666-3671.
https://doi.org/10.54371/jiip.v6i5.2072

Pulu, S. R., & Amahoru, A. H. (2023). Analisis

Miskonsepsi Mahasiswa pada

Pembelajaran IPA menggunakan Tes

Diagnostik Multiple Choice Berbantuan

CRI (Certainty of Response Index).

Jurnal Pendidikan Mipa, 13(2), 478-486.

https://doi.org/10.37630/jpm.v13i2.1039

R. E., & Subekti, H. (2021). Analisis

Miskonsepsi Menggunakan Metode Four-

Tier Certainty Of Response Index: Studi

Eksplorasi Di Smp Negeri 60 Surabaya.

Pensa E-Jurnal: PENDIDIKAN SAINS,

9(2), 220-226.

Woulandari, S., Gusmalini, A., & Zulfarina
(2021). Analisis Miskonsepsi Mahasiswa
pada Konsep Genetika Menggunakan
Instrumen Four Tier Diagnostik Test.
Jurnal Pendidikan Sains Indonesia, 9(4),
642-654.
https://doi.org/10.24815/jpsi.v9i4.21153

Putri,



https://doi.org/10.29303/jipp.v9i4.2661
https://doi.org/10.26555/jpsd.v4i1.a9608
https://doi.org/10.35974/jpd.v4i2.2536
https://doi.org/10.33369/pendipa.6.2.428-433
https://doi.org/10.33369/pendipa.6.2.428-433
https://doi.org/10.33369/atp.v5i1.16487
http://doi.org/10.25273/jpfk.v7i1.8503
https://doi.org/10.54371/jiip.v6i5.2072
https://doi.org/10.37630/jpm.v13i2.1039
https://doi.org/10.24815/jpsi.v9i4.21153

