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Abstract: This research aims to identify the science misconceptions of elementary school 
students using CRI (Certainty of Response Index), as well as to describe the factors of 
students' misconceptions at Primary school Muhammadiyah 8 Tulangan. This research 
uses the descriptive qualitative method. The subjects used in this study were class V, 
totaling 26 students. Data collection techniques using the test, interviews, and 
documentation. Based on the results obtained from the research as a whole, the highest 
misconception is about the concept of the effect of temperature on changes in the shape of 
objects by 44.70%, the concept of temperature and heat by 39.42%, and the lowest 
misconception is about the concept of object properties by 32.04%. From the results of 
research using the CRI (Certainty of Response Index) method, several factors cause 
misconceptions, namely from the students themselves who come from the initial concept 
and students wrong intuition, then misconceptions from the teacher, as well as incomplete 
book explanations. So it can be concluded that science learning during the covid-19 
pandemic caused misconceptions for students of Primary school Muhammadiyah 8 
Tulangan.  
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Introduction  

 
Education is an important aspect of developing 

and improving the quality of human resources. In the 
era of globalization, the aspect of education is one of 
the policies that must be considered in human 
development (Djuwarijah, 2008). Indonesia’s human 
development through education is expected to provide 
provisions for the younger generation who can 
compete globally. The success of educational goals is 
largely determined by the curriculum that is held as a 
reference in learning activities (Doyan et al., 2020). 
Improving the quality of education with the 

implementation of the 2013 curriculum, although the 
change in the curriculum often causes debate among 
experts (Artapati & Budiningsih, 2018). 

One of the subjects in the 2013 curriculum in 
elementary schools is science learning. Learning science 
has an important contribution for students to run and 
overcome problems in everyday life (Basam et al., 
2018). Learning science will teach students scientific 
ways of thinking (Laksana, 2016). Science learning in 
elementary schools is a form of developing students' 
abilities to provide thinking skills using scientific steps.  

In science learning, one of the elements studies is 
the product element, where the product element is 
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related to facts, theories, and law ( Sayekti, 2019). The 
product element relates to the factual dimension, 
meaning that learning science cannot be separated from 
understanding science concepts scientifically. Learning 
science at the primary school level is more focused on 
the cultivation of basic concepts (Laeli et al., 2020). This 
view shows that learning science in elementary school 
places more emphasis on learning science concepts. 
Students' science concepts in the teaching and learning 
process can be seen by evaluating the results (Juliani et 
al., 2021). Understanding the nature of science is 
important to understand (Putri et al., 2021). The 
concepts of science are obtained through an experiment 
or experiment which is carried out based on scientific 
procedures (Susilawati et al., 2020). In learning science, 
it is hoped that the teacher does not only explain the 
concepts, but in learning science, the teacher must 
involve students in the scientific process (Sulthon, 
2016). That is, in science learning activities, students 
understanding of concepts is obtained through 
scientific activities such as experiments, observations, 
analysis, investigations, and inferences, so that students 
gain a correct understanding of concepts so that 
students do not experience conceptual errors or what 
are called misconceptions.  

Today, misconceptions are still one of the 
problems with learning science in elementary schools. 
Learning science in elementary schools is one of the 
subjects that has a high level of difficulty (Laeli et al., 
2020). Furthermore, (Wulandari, 2016) said that 
learning science can make students think critically. 
Thus, science learning in elementary schools is taught 
at a high level of conceptual understanding. This will 
certainly have an impact on students' understanding of 
concepts because understanding the wrong concepts 
will cause students to have misconceptions. Based on 
research conducted by (Zayyinah et al., 2018) shows 
that students experience misconceptions in science 
learning 54,00% and understand concepts 15,33%. This 
shows that the ability to understand students' concepts 
in science learning is still low and the misconceptions 
experienced by students are still high.  

Misconceptions can be obtained by students 
from daily life experiences (Faizah, 2016) 
Misconceptions in science can be described as ideas 
from students' life experiences or unstructured 
informal education (Soeharto et al., 2019). 
Misconceptions can be caused by the initial concepts 
that students have, and rationally students build 
misconceptions, and it happens continuously (Sopiany 
& Rahayu, 2019). Meanwhile, another opinion explains 
that there is one cause of misconceptions, including the 
initial concepts that students have, the learning carried 
out by the teacher, and the learning materials used 
(Yuliati, 2017). In science learning, if the teacher does 

not pay attention to the student's initial understanding 
of learning, the students will not get the correct 
understanding of the concept.  

If a person’s cognitive structure does not contain 
relevant concepts, then new information is processed 
through rote memorization (Laksana et al., 2017). This 
view shows that in the learning process, if the cognitive 
structure is not in accordance with the relevant 
concepts, then new knowledge or new information will 
not be stored in memory. This shows a concept error 
(misconception). Misconception will cause the 
understanding learned to not be stored by students in 
memory. Furthermore, (Yuliati, 2017) argues that 
misconceptions will have an impact on student learning 
outcomes.  

At this time, the whole world is experiencing 
changes in learning due to the 2019 disease coronavirus 
pandemic, also called covid-19, causing learning that is 
carried out at school to be done at home or online. All 
levels of education have problems with online learning 
during the pandemic (Kusumawati et al., 2021). This, of 
course, will require teachers to teach science learning in 
elementary schools so that students do not experience 
misconceptions. Identification of students' 
misconceptions about science learning in elementary 
schools is needed. One method for identifying students' 
misconceptions is the CRI (Certainty of Response Index). 
The CRI method is used to detect whether students 
understand the concept, understand the concept but are 
not sure, do not understand the concept, and 
misconceptions. And CRI is used to measure the level 
of student confidence in the answers to the test given.  
 

Method  
 

The research method used is descriptive 
qualitative research to describe the science 
misconceptions of elementary school students using the 
CRI (Certainty of Response Index) and the factors that 
cause misconceptions in elementary school students.  
The research was carried out at Primary school 
Muhammadiyah 8 Tulangan in the academic year 
2020/2021. The research was carried out from March 24 
to April 2, 2021. The research subjects in this study 
were students of Primary school Muhammadiyah 8 
Tulangan, a total of 26 students, consisting of 11 female 
students and 15 male students. 

The research instrument used a test sheet 
instrument, an interview guide, and a documentation 
sheet. The test sheet given is in the form of an essay 
question with a total of 15 questions, where the science 
material is tested at temperature and heat material that 
has been equipped with the CRI (Certainty of Response 
Index) method. Then the interview questions were 
given in the form of questions regarding the concept of 
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science learning in temperature and heat, as well as 
questions to be able to find out the factors that cause 
students to experience misconceptions. While the test 
documentation is used to check the student's essay test 
results.  

The data validity technique in this study used 
triangulation. The type of triangulation used is 
technical triangulation. After the test using CRI 
(Certainty of Response Index) on the science learning 
material temperature and heat, they interviewed 
students and analyzed the results of the student's 
answer documents to questions relating to science 
learning material temperature and heat.  

The data analysis technique used in this study is 
the Miles and Huberman model, where there are 
several stages, namely the data reduction, data display, 
and conclusion drawing or verification. As for reducing 
the results of students' test answers in the form of essay 
questions equipped with CRI, it is presented in table 1 
for the CRI answer category developed by (Hakim et 
al., 2012), as follows.  
 

Table 1. CRI Answer Categories 
Answer Reason CRI Value Category 

True   
True  
True  
True  
False  
False  
False  
False   

True  
True  
False   
False 
True  
True  
False  
False  

>2.5 
<2.5 
>2.5 
<2.5 
>2.5 
<2.5 
>2.5 
<2.5 

UC 
UCBS 
M 
DUC 
M 
DUC 
M 
DUC 

Information: 
UC : Understand the Concept 
UCBS : Understand the Concept But Not Sure 
DUC : Don’t Understand the Concept 
M : Misconception 
 

The calculate the percentage of students who 
experience misconceptions, do not understand the 
concept, understand the concept but are not sure, and 
understand the concept in each essay item, use the 
following formula. 

 

 ………………………….. (1) 

 

Result and Discussion 
 
Based on the results of the essay test equipped 

with CRI, which consist of 15 questions given to 
students, the results of interviews, and test 
documentation, it can be seen that the misconceptions 
in science learning consist of three concepts, namely the 
concept of temperature and heat, the concept of the 
properties of objects, and the concept of the effect of 

temperature on the shape of objects. The results of the 
misconceptions on the concepts of temperature and 
heat can be seen in Table 2 as follows.  
 

Table 2. Percentage of Students with Misconceptions 
on Questions Number 1-4. 
Concept Question 

Number 
UC UCBS DUC M 

Tempera
ture and 
Heat 

1 
2 
3 
4 

38.46% 0% 42.30% 19.23% 
34.16% 0% 34.61% 30.76% 
15.38% 0% 26.92% 57.69% 
15.38% 0% 34.61% 50% 

Average  25.84% 0% 34.61% 39.42% 

 
Based on table 2 above, shows that the average 

percentage of students experiencing misconceptions 
about the concept of temperature and heat with a 
higher percentage is 39.42% compared to students who 
understand the concept, understand the concept but are 
not sure, and do not understand the concept. So, in this 
concept, students still do not understand the concepts 
of temperature and heat correctly, students still have 
misconceptions about the concepts of temperature and 
heat by equating the meaning of temperature with heat, 
assuming that large objects always require high 
temperature, balloons placed on a burning candle will 
explode, and the temperature of the boiling water 
varies.  

The misconceptions that occur in the concept of 
object properties, students experience the most 
misconceptions on question number 7 by 38.46%. In 
this concept, students are given questions about the 
properties of solids, liquids, and gases. Based on the 
results of the test and students interviews, some 
students have misconceptions by assuming that solid 
objects can change shape, while liquid objects have a 
fixed shape if they are moved to different places, and 
gas objects can be seen. However, if viewed based on 
the percentage of table 3, most students are quite able 
to understand the concept of object properties. Data on 
the percentage of students' misconceptions on the 
concept of object properties can be seen in Table 3 as 
follows.  
 

Table 3. Percentage of Students with Misconceptions 
on Questions Number 5-7. 

Concept  Question 
Number 

UC UCBS DUC M 

Prperties 
of 
Objects 

5 26.92% 0% 50% 23.07% 
6 50% 0% 15.38% 34.61% 
7 26.92% 0% 30.76% 38.46% 

Average  34.61% 0% 33.33% 32.04% 

 
Furthermore, the results of the essay test 

equipped with CRI, students interviews, and test 
documentation showed that students also had 
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misconceptions about the concept of the effect of 
temperature on the shape of objects. The 
misconceptions that occur in students are high at 
44.70% compared to students who understand the 
concept. Most students experience misconceptions on 
question number 15 (sublime object form). In the 
concepts tested through tests and interviews, students 
have not been able to distinguish between crystallized, 
sublimated, condensed, evaporated, frozen, and 
thawed objects. The data from students' misconceptions 
on the concept of the effect of temperature on the shape 
of objects can be seen in Table 4 as follows.  
 
Table 4. Percentage of Students with Misconceptions 
on Questions Number 8-15.  
Concept  Question 

Number 
UC UCBS DUC M 

The effect of 
temperature 
on the shape 
of an object 

8 15.38% 3.84% 34.61% 46.15% 
9 26.92% 0% 30.76% 42.30% 
10 15.38% 3.84% 30.76% 53.84% 
11 38.46% 0% 15.38% 42.30% 
12 30.76% 0% 26.92% 42.30% 
13 34.16% 0% 42.30% 23.07% 
14 15.38% 7.69% 46.15% 38.46% 
15 7.69% 0% 26.92% 65.38% 

Average 23.49% 5.12% 31.66% 44.70% 

 
Based on tables 1, 2, and 3, it can be seen that the 

misconceptions that occur in students with a high 
percentage are in the concept of the effect of 
temperature on the shape of objects by 44.70%, while 
the misconceptions that are classified as low are in the 
concept of object properties by 32.04%.  

This shows that misconceptions are still a 
problem in science learning. As in the research 
conducted by (Sofianto & Irawati, 2020), it was also 
found that students had misconceptions about 
temperature and heat. Therefore, teaching science to 
students can be done with meaningful learning. 
Meaningful learning can occur if the new information 
received by students at the time of learning is closely 
related to existing concepts or received by previous 
students and will be stored in the cognitive structure 
(Panen, 2018). 

Factors that cause students misconceptions come 
from students, teachers, and books. Based on the results 
of interviews with students, the cause of 
misconceptions comes from students because students 
have preconceptions or students' initial concepts are 
wrong and their intuition is wrong. It comes from the 
daily life of students before acquiring new concepts 
from the formal bench. Furthermore, students' intuitive 
thinking is wrong because students' observations of an 
object or event continuously make students thoughts 
spontaneously express their ideas without thinking 
objectively (Suparno, 2013).   

Furthermore, the cause of the misconception that 
came from the teacher was because, during the covid-
19 pandemic, learning was carried out online, so 
students rarely do experiments, especially on 
temperature and heat, so students only delivered 
material. In addition, during the covid-19 pandemic, 
students were only given assignments by the teacher, 
the selection of inappropriate methods for delivering 
material during online learning, and the lack of use of 
media, so that students understanding of the material 
was less than optimal and caused students to 
experience misconceptions in science learning about 
temperature and heat.  

The cause of students' misconceptions is also 
from the use by students. One of the causes of the 
incomplete explanation in the book and the use of 
difficult language, so that students experience 
misconceptions because students during the covid-19 
pandemic are asked to understand the material without 
receiving the teacher's explanation directly at school. In 
addition, in the book used by students on temperature 
and heat, there is a concept map that is not equipped 
with a clear explanation. If there are is an incomplete 
explanation in the book, it can lead to big 
misconceptions. As a result, students only catch some 
of the material or don’t understand it at all.  
 

Conclusion  

 
Science learning during the covid-19 pandemic caused 
misconceptions in class V students of Primary school 
Muhammadiyah 8 Tulangan. The misconceptions that 
occur in the concept of temperature and heat are 
39.42%, the concept of object properties is 32.04%, and 
the concept of the effect of temperature on the shape of 
objects is 44.70%. Factors that cause misconceptions 
come from students, teachers, and books.  
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