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This research aims to determine whether or not there are misconceptions of class X Riyadul
Mubarok Integrated Senior High School students regarding renewable energy application of the
Certainty of Response Index (CRI) technique; what sub-concepts are the most common
misconceptions experienced by class X students at Riyadul Mubarok Integrated Senior High
School regarding renewable energy material using the CRI method. Using the purposive
sampling technique, twenty students from class X made up the sample. The phenomena of
misunderstandings regarding renewable energy, which contains three subconcepts the the energy
conservation law, energy conversion, and the topic of this form of descriptive qualitative research
is alternative energy. According to the study's findings, students' misconceptions on renewable
energy fall into the low category 19.34%, whereas the sub-concept of energy conversion has the
highest number of misconceptions 31.7%. With a value of 14.45%, the alternative energy sub-
chapter has the lowest misperception category.The questions with the highest percentage of
misconceptions 40% are found in items 4 and 13, whereas question number 9 has the lowest rate
of misconceptions 0%. Overall, comprehension of the material on renewable energy is not very
high, 25.34% of students understood the concept, compared to a higher number of 37.67% of
students.
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Introduction

(Kamarulloh, 2017; Helmi, et.al, 2019) for science

Renewable energy is one of the sciences (Physics)
materials in the independent curriculum (Tatsar; et.al,
2023; Jumiati, 2023) which is one of the crucial
materials (Ashad, 2024; Erdiwansyah, et.al, 2024;
Didik, etal, 2019) which needs to be studied
thoroughly. in-depth by class X high school students
to avoid conceptual errors. The independent
curriculum proposes that the learning of Physics,
Chemistry and Biology, which in the 2013 curriculum
were separated, is now combined into one unit in the
independent curriculum with science lessons.

Misconceptions are a situation where students have
an inaccurate understanding (Dzulfikar, et.al, 2017,
Yuliati, 2017) but assume that their understanding is
correct. Misconceptions are a worrying situation

learning, especially in the field of physics because of
its abstract nature. Misconceptions in science learning
develop at the most basic level (Fahmi, 2018;
Noegroho, et.al, 2017) which influence the learning
process (Shofiyah, 2017; Dewi, 2019) so that
misconceptions become a serious problem when
studying  scientific ~ concepts, by  therefore,
misconceptions must be handled properly (Nurulwati
and Ayu, 2019). Misconceptions that occur among
students in a class can differ from one student to
another because misconceptions are influenced by
several factors (Rohmah, et.al, 2023; Afifah, 2020)
such as learners, instructors, textbooks, educational
materials, and instructional strategies. So there is a
need for identification to find out students
experiencing misconceptions  (Sheftyawan, 2018;
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Khairaty, etal, 2018) or not understanding the
material.

Science educators often find that students experience
misconceptions, namely concepts that are different
from the concepts believed by experts (Irani, et.al,
2020; Malikha, et.al, 2018). Misconceptions occur in
almost all physics concepts (Rusilowati, 2006; Sari,
et.al, 2020). Students with misunderstandings will find
it more difficult to acquire new concepts (Pebriyanti,
2015; Artiawati, 20106). Students tend to carry
misconceptions based on personal experiences
(Mukhlisa, 2021; Ardiyanti, et.al, 2017) or the results
of social interactions. Misconceptions can occur due
to limited observation and experience (Wulandari,
2018;  Solikah, 2020) in the environment.
Misconceptions can also be received from inaccurate
information.

Recognizing misunderstandings is a crucial step in the
educational  process  (Wilantika, etal, 2018).
Identification can be done both during and after the
learning process, and follow-up might take the form
of working to help pupils avoid conceptual blunders
(Sugita, 2020). The efforts made must be appropriate
in order to avoid worse misconceptions.

One way that is considered effective in identifying
misconceptions in students is a written diagnostic test
(Siswaningsih, 2014; Zafitri, 2018). In scientific
education, a variety of diagnostic exam assessments,
such as multiple choice, concept maps, and open-
ended questions, are wused to find student
misconceptions. A number of research have been
successful in creating diagnostic tools that allow for
fast and accurate determination of outcomes (Fenti,
2017). A multiple-choice test with two tiers and the
CRI is one such instrument built in (Azizah et al,
2022).

CRI desctibes students' level of understanding
(Zayyinah, et.al, 2018; Hasan, et.al, 2021) regarding
subjects and measures students' level of confidence in
answering questions. To measure students' level of
understanding in answering multiple choice questions
that are conceptual understanding, it is then
measured using the CRI scale. Pupils who doubt the
answer even when they give the correct response
indicate that they do not understand the subject.
Pupils who confidently and accurately respond to
questions are those who comprehend the material.
Students that answer poorly yet are confident in their
response are said to have misconceptions.

This study uses a two-tiered multiple-choice exam to
identify  the characteristics of the material
misconceptions among the pupils related to

renewable. It is intended that the study findings
would serve as a guide and source of information for
researchers and educators to overcome and follow up
on misconceptions that students have regarding
renewable energy material, with the goal being to
improve student learning outcomes. Therefore,
researchers consider it necessary to conduct research
at Riyadul Mubarok Integrated Senior High School
looking at the condition of students who have limited
sources of knowledge and information due to the
Islamic boarding school system which limits the use
of mobile phones and the internet.

Methods

Research was conducted at the Riyadul Mubarok
Integrated Senior High School in Bandungsari
Village, Banjarharjo District, Brebes Regency, Central
Java. The kind of research that was done is qualitative
descriptive research which aims to describe an object,
phenomenon, data, facts and circumstances in the

field.

Purposive sampling, a sample technique with specific
goals and considerations, was used to choose
research subjects (Sugiyono, 2019). In the chosen
class, twenty students were taking the test. These
students will receive 15 multiple-choice questions
(two-tier) on topics related to renewable energy,
together with a scale known as the CRI that they can
select from according to how certain they are in their
responses. Meanwhile, 4 students were selected as
interview subjects. The selection of interview subjects
was based on different student answer criteria. The
meaning of the CRI scale is in Table 1.

Table 1

CRI Scale and Criteria

Scale category Code
1 Really don't know STY
2 Don't know TY

4 Certain Y

5 Very confident SY

A student who experiences misconceptions,
understands the concept but is not sure, by
contrasting the response with the CRI index provided
on the question, it is possible to determine who
comprehends the concept and who does not. Table 2
displays the CRI index.

(PK) means the student really understands the
material and shows complete confidence in the truth
of the knowledge in answering questions, in other
words there is no element of guessing, (PKKY)
means the student understands the concept but is not
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Answer  Reason Cri Description Code steps involved in using the data analysis technique.
First, determine the CRI value used referring to the
Correct  Correct > 2,5 Have a thorough PK scale compiled by Saleem Hasan in Table 1. Second,

understanding of
the idea

Cotrect  Correct < 2,5 Know the idea, PKKY
but not sure

determine the value for the CRI scale then, using the
CRI and the students’ justifications for their answer
selections, and classify the student's comprehension
level. This category of understanding is derived from

Correct  Incorrect > 2,5 Misconceptions M ) ) ;
the Aliefman-modified category of understanding
Correct Incorrect < 2,5 Don'tunderstand TTK (Aliefman, 2012).
the idea
Incorrect Correct > 2’5 Misconceptions M Thlfd, to dlStlﬁgulSh between misconceptions, not

knowing the concept, and comprehending the

' . .
Incorrect  Correct < 2,5 Don'tunderstand — TTK concept but not being sure, an analysis of the

theidea responses was conducted. Fourth, the equation is

Incorrect Incorrect > 2,5 Misconceptions M . . S
\ used to determine the proportion of pupils in each

Incorrect Incorrect < 2,5 Don'tunderstand TTK . .

the idea stratum based on the four research findings Equation
sure about the answer, (M) shows misconceptions 2.
and (TTM) shows that since the notion is beyond the P =L %100% )
grasp of the students, guesswork led to the response. N
Table 2 Information:

Index CRI P= group percentage statistics

F= tity of pupils i hort
The research's data analysis is predicated on the quantity of puptis tn every cohor

responses provided by the students. There are various N= all participants in total.
Table 3
Regarding the Sub-concept of Renewable Energy Materials
Draft Number Question indicator
Law of 1 Calculate the kinetic and potential energy in accordance with the rule of conservation of
conservation energy
of energy 2 Establish the prerequisites for the energy conservation law
3 Determine the reasons for switching from fossil energy to renewable energy
Energy 4 Determining energy conversion in a device
conversion 5 Determining energy conversion in a vehicle
6 Determine the energy conversion that occurs during photo synthesis
Renewable 7 Determine the type of renewable energy that can be utilized from plants and animals
energy 8 Determine the supporting factors for renewable energy in an area
9 Determine the type of renewable energy that is suitable for use in an area
10 Determine the supporting factors for renewable energy in a region
11 Determine the type of renewable energy that is suitable for use in an area
12 Determining suitable renewable energy to be developed based on resource abundance
13 Determine the type of renewable energy that is suitable for use in an area
14 Determine policies for the use of renewable energy
15 Know what is meant by renewable energy

Fifth, an overview of each student's average
percentage understanding level was created. And the
six levels of student understanding per sub-concept Results and Discussions
and analysis of misconceptions about the questions
with the highest presentation of misconceptions.

A research was conducted in the classroom to
ascertain the proportion pupils who comprehended
the idea exceptionally well, according to the data
analysis's conclusions, understood it but were unsure,
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had misconceptions, or did not know it. If the
response is right for the right reason and the students
comprehend the subject, the CRI value is high. Pupils
are aware of the idea, but they are unsure if their
response is right or why it is incorrect. Students are
categorized as lucky guesses if the student answers
correctly but the reason is wrong. Students
experience misconceptions if the answer is wrong but
the reason is wrong so they give a high CRI score.

Table 4
Percentage of Students' Level of Understanding

Percentage (%)

Subconcept - PKKY M TTK
2 2834 15 317 25
3 2056 16,67 1445 4834

Question Percentage (%)

items PK PKKY M TTK
1 15 35 30 20
2 25 15 25 35
3 75 10 10 5
4 35 10 40 15
5 25 15 25 35
6 25 20 30 25
7 45 5 25 25
8 20 10 5 65
9 10 15 0 75
10 0 10 10 80
11 25 40 5 30
12 15 25 20 30
13 10 5 40 45
14 10 20 5 65
15 45 20 20 15

Means 25,34 17 19,34 37,67

In the meantime, In the low group, while 17% of
students comprehend the concept but are unclear, the
average percentage of students with
misunderstandings is 19.34%. The average percentage
of pupils who understand the material is 25.34%.
Students' misconceptions are brought about by their
way of learning which only memorizes material
without connecting one material to another. So, if
different types of questions are encountered, students
are unable to differentiate and answer the questions
correctly. Students will only stick to the concept of
the first material. Apart from that, students'
insufficient reasoning can also lead to misconceptions
since it causes them to make incorrect conclusions.

Table 4 shows that questions number 4 and 13 have
the largest percentage of misconceptions, while
question number 9 with the 0% category has the
lowest number of misconceptions, or in other words,
there are no students who have misconceptions
about this question.

Table 5
Percentage of Student Understanding of Each Sub-concept

Percentage (%)

Subconcept —— PKKY M TTK

1 38,34 16,67 21,67 233

Table 5 lists the proportion of students who grasp
each of the material's sub concepts related to
renewable energy, as well as their misconceptions.
There are three sub-concepts as in Table 3, namely:
question no. 1, 2 and 3 are contained in the law's sub
concept of conservation of energy, questions number
45 and 6 are Questions 7 through 15 are
incorporated into the alternative energy sub concept,
and questions contained within the energy conversion
sub concept. Table 5 shows that, in comparison to
the other two ideas, the energy conversion sub-
concept has the largest percentage of misconceptions
(31.7%). This value is quite high.

Figure 1
Students' Comprebension of Energy Conservation

Law of conservation of energy

23,3

21.67

s PK s PKKY =M = TTK

Students have misunderstandings regarding every
alternative energy idea in relation to the findings of
diagnostic examinations. In the law of conservation
of energy's sub concept, 21.67% of students
experienced misconceptions as can be seen in Figure
1. A form of misconception experienced by students
is that students assume that kinetic energy and
potential energy in a system change for energy to be
produced. According to the rule energy conservation,
"energy can only change its form; it cannot be created
or destroyed”.

False beliefs about the energy conversion sub
concept in alternative energy material amounted to
31.7% of students as in Figure 2 The form of
misconception experienced by students lies in the
difference between light energy and heat energy
originating from the sun which is used in solar panels.
Most students answered that the energy source for
solar panels is heat energy, even though what
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happens is light energy which is later converted into
electrical ~ energy. In this sub-concept, the
misconceptions that occur are classified into the
medium category and are the most prevalent fallacies
in relation to the sub concepts of alternative energy
sources and the law of energy conservation.

Figure 2
Students' Comprebension of The Energy Conversion Subconcept

Energy convertion

25

31.7

5 PK = PKKY =M = TKK

Figure 3
Students' Understanding of the Alternative Energy Sub-Chapter

Alternative Energy

48.34

= PK = PKKY =M = TKK

Misconceptions that occur in the alternative energy
sub-chapter are 14.45% as seen in Figure 3. The
misconceptions that occur in this sub-concept are
classified as low when compared to the other two
sub-concepts. This demonstrates that a greater
proportion of pupils comprehend the idea than have
misconceptions. When it comes to the sub concept
of alternative energy, there is a misperception that
students are unable to match the geographical
conditions in Indonesia with alternative energy that is
suitable for development. Or students are unable to
state the correct reason why an alternative energy is
suitable to be developed in a particular area.

The cause of students' misconceptions at Riyadul
Mubarok Integrated Senior High School is students'
associative thinking. Associative thinking is words or
sentences that have different meanings (Kusumawati,
2014; Adi, et.al, 2019). This could be purely due to
students' thinking or choosing words that have two
different meanings. Researchers discovered this
during interviews with students. This is supported by
answers that are still wrong. This is consistent with
study by Hidayat (Hidayat, et al., 2020) that indicates
that  students' own ideas or inadequate
communication abilities can lead to misconceptions
(Zulfa, etal, 2020). The level of student
misconception depends on the student's thinking in
building their own knowledge.

Furthermore, in this study, students' knowledge of
renewable energy material was classified as low, with
23.34% of students understanding the concept,
indicating that students' understanding of this
material was still lacking so that students were unable
to answer questions well. Apart from that, students
are also unable to explain the answer, so there are
many students who have the correct answer but are
unsure about the answer. This is supported by the
research results in Figure 3.1 with a presentation of
17% who correctly responded yet had doubts about
their response.

Apart from that, even though there are multiple
visuals and videos inserted throughout the session,
the teacher still conducts the class using the
traditional lecture style. Inappropriate and less
engaging teaching methods might make pupils bored,
which makes it difficult for them to fully comprehend
the subject matter. According to research by Latifah,
et al. (2020), one of the things producing
misconceptions among students is the approaches
utilized in the classroom. Therefore, teachers must
have several variations of learning models such as
PBL (Fitriyani, et.al, 2024), Inquiry (Patonah, et.al,
2018), STEM (Rohmah, etal, 2021) and other
learning models.

Conclusions

The information given leads to the conclusion that:
The misconception profile of class This can be
overcome by enriching students' knowledge and
experience and correcting conceptual errors that
occur. The sub-concept which has the highest
misconception category is in the energy conversion
sub-concept which is in the medium category with a
presentation of 14.45%, the alternative energy sub-
concept has the lowest misperception category, with
a value of 31.7%.
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