
51 

 

 

 

 

 

 

Implementation of Scientific Approach in Reducing Student Misconceptions on Energy 

Matter 

Muhammad Amran Shidika*, Lidwina Felisima Taea  

a Department of Biology Education, Faculty of Teacher Training and Education, Timor University, Indonesia 

 
*Corresponding author: Jl. El Tari Km.07, Sasi, Kota Kefamenanu, Timor Tengah Utara, Nusa Tenggara Timur, 

85611, Indonesia. E-mail address: muh.amranshidik@gmail.com 

a  r  t i  c  l  e    i  n  f  o    a  b  s  t  r  a  c  t 

Article history: 

Received: 31 March 2023 

Received in revised form: 06 

June 2023 

Accepted: 20 June 2023 

Available online: 30 June 

2023 

 

Keywords:  

Scientific approach 

Misconceptions 

Energy matter 

 The purpose of this study was to determine the effect of applying 

scientific approaches to reduce student misconceptions. The subjects 

of this study were students of Noemuti State High School with a 

sample size of 58 students obtained through purposive sampling 

techniques, which were then divided into 2 groups, namely the 

experimental group and the control group. This research itself is a 

quasi-experimental research with a Nonequivalent Control Group 

Design research design. Misconception data was obtained by giving 

a test in the form of a multiple-choice test of 25 questions with 5 

answer choices with the help of CRI. The results showed that the 

percentage of misconceptions during the pre-test was almost the 

same between the experimental and control groups, namely 46.05% 

and 45.25%. Meanwhile, after being given treatment to the 

experimental group and carrying out a post-test, there was a 

difference in the percentage of student misconceptions between the 

experimental and control groups, namely 20.69% for the 

experimental class and 34.90% for the control group. Furthermore, 

from the results of data analysis using the t-test, the sig value of the 

research data was obtained from 0.00 < 0.05. This shows that there 

is an influence of scientific approaches on reducing student 

misconceptions where. By using a scientific approach, the reduction 

of student misconceptions is better than without using a scientific 

approach. 

2023 Scientiae Educatia: Jurnal Pendidikan Sains 

 

1. Introduction 

One of the important objectives of the science learning process in the classroom is to help 

students improve their understanding of science concepts (conceptual understanding in science). 

The definition of Concept Understanding has been put forward by several experts according to 

their respective points of view Dinata (2019), Krieger (2012), and Septiani &; Pujiastuti (2020) 

defines concept understanding as a skill that individuals have to master a particular concept. 

Meanwhile,  Hounsell (1997) defines Concept Understanding as an individual's ability to 

understand something holistically and thoroughly. Meanwhile, when viewed from psychological 

studies, understanding concepts is the result of mental processes that are able to make meaningful 
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connections about facts and ideas that were previously separated or have stand-alone meanings 

(Halford, 1993; Johnson-Laird, 1983; Kusuma & Baskara, 2022; Tarmidzi, 2019). A person with 

a good understanding of concepts is able to make and understand the relationship of these facts 

and describe them in words (Auliya, 2016; Perkins, 2006). 

In more detail, understanding the concept of Science is defined as the ability of students to 

organize facts and ideas so that they can be compiled into concepts that have meaning in Science 

(Kang & Howren, 2004). Understanding of these science concepts is needed by students in the 

process of understanding the meaning of these science concepts and the benefits of science for 

students' daily lives (Rosalind et al., 1996). Understanding the concept of science is also the result 

of the process of combining initial knowledge and new knowledge to form a valid scientific 

concept (Mintzes et al., 2005; Murtadlo et al., 2023; Scott et al., 2007; Yulinda et al., 2023). In 

addition, understanding concepts in science is also considered the most critical component in 

Science Literacy (Rini et al., 2021; Zahroh &; Yuliani, 2021), where students not only memorize 

concepts but make meaning about these science concepts through the learning process in the 

classroom and are able to relate them to their daily lives. 

Until now, understanding concepts in science learning is one of the topics of concern for many 

studies in the field of education (Olympiou & Zacharia, 2012; Pines & West, 1986; Zahroh & 

Yuliani, 2021). Over the past 30 years, many researchers have focused on how to transform 

learners' understanding of science concepts through classroom learning. Research so far has also 

focused on identifying which science concepts are difficult for students to understand, how to get 

teachers to convey these concepts more explicitly and specific strategies that teachers need to 

apply to avoid misconceptions in students (Chiu et al., 2007). 

However, in its journey, the process of learning science to help students gain an understanding 

of science concepts is never free from misconceptions that may occur. Some previous studies 

have given different terms to misconceptions such as "Alternative Concepts" or "Personal Models 

of Learner Science" as ways to define learner science concepts that are erroneous or deviate from 

what they should be (Chiu et al., 2007; Rhosalia, 2017; Smarabawa et al., 2013). Misconceptions 

can occur because when learning something new, learners may already have prior knowledge of a 

particular concept without being based on a valid explanation of science. Usually, the initial 

concepts that have been ingrained in the minds of these students are very strong and difficult to 

change even though they have learned the concept of science to explain it  (Goris & Dyrenfurth, 

2010; Lisa, 2019). 

Misconceptions will have their own disadvantages for students if they are not identified early 

by the teacher. Misperception itself can result in errors in understanding the true meaning of a 

concept. This makes students' understanding become disconnected between one concept and 

another which eventually makes them confused and errors arise in understanding the concept. 

Therefore, the process of identifying student misconceptions needs to be done at the elementary 

level when students begin to recognize science concepts, namely from the junior high school 

level. The process of identifying student misconceptions from an early age at the junior high 

school level is very important to help teachers get an idea of things that make students difficult to 

learn, what science concepts need special attention and what learning strategies need to be 

applied to certain science concepts. 

Until now, research conducted in Indonesia has reviewed more misconceptions of students 

(Faizah, 2016; Laksana, 2017; Shidik &; Tae, 2022; Yuliati, 2017; Zahroh &; Yuliani, 2021) . 

Therefore, this study aims to not only identify misconceptions in students but also to provide 

treatment in the form of a scientific approach that teachers can take to minimize misconceptions 
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in students. The Scientific Approach is defined as a learning approach that enables students to 

build their own scientific concepts through several important stages, namely: observing, 

formulating problems, proposing or formulating hypotheses, collecting data, analyzing data, 

drawing conclusions communicating these scientific concepts (Sufairoh, 2017). The Science 

approach in the Science learning process has several characteristics, including being student -

centered, aiming to develop students' Science Process Skills (PPP), developing students' higher-

order thinking skills (HOTS) and aiming to develop student character. 

This research focuses on Energy materials at the high school level. According to the 2013 

Curriculum, Energy material must be studied by students since grade 8 junior high school and 

then continued in grade XI high school level. Energy is one of the most basic science/physics 

topics.  Understanding the concept of Energy will be very useful for students to be able to 

understand other materials such as Business, kinematics, Dynamics to practical sciences such as 

Astronomy. In addition, understanding the Energy kosnep is also the basis for students to 

understand other concepts in chemistry and biology subjects at the high school level later. 

Therefore, it is necessary to increase the understanding of the concept of Energy well since the 

junior high school level which will later be very useful at a higher level. 

It is hoped that the results of this research description will be able to provide an overview of 

which science (Physics) concepts are still misinterpreted by students and the application of the 

Scientific approach as one of the efforts of the teacher learning approach in reducing student 

misconceptions. The results of this study can be used as a basis for improving the approach to 

science learning in the classroom which not only aims to increase students' understanding of 

science concepts but also reduce the possibility of misconceptions that can be made by students 

through improvement content knowledge or pedagogical content knowledge teacher (Shulman, 

1987, 2011).  

So, the formulation of the problem in this study is how does the influence of the scientific 

approach in reducing student misconceptions? In addition, this study has several benefits. First, 

to provide information to physics teachers about misconceptions and understanding of concepts 

owned by students in solving energy problems, so that teachers can find the cause of teaching 

failures or where students' errors lie in learning energy materials, Second, to provide information 

about the influence of scientific approaches in learning Physics to reduce student misconceptions 

and increase students' understanding of concepts on the material Energy. 

 

2. Method 

This research was conducted at Noemuti State High School, North Central Timor Regency, 

East Nusa Tenggara Province. The study time started from the end of July to October 2021. The 

population of this study was all students who were at Noemuti State High School. Furthermore, 

sampling was carried out by Purpossive Sampling where 2 classes were selected in class XI with 29 

students each as the control class and the Experimental class. 

This study used Quasi Experimental Design research method with Nonequivalent Control Group 

Design research design. This research design is used because the experimental class and control 

class are not randomly selected but are selected based on certain criteria, namely these two 

classes are classes at the same level (class XI) which in the National Curriculum will both study 

Energy matter. Both groups (experimental class and control class were then given the same tests 

using CRI instruments. 

After that, the two groups were given different treatment, where the Experimental class was 

given a Scientific Approach to teaching Energy material and the Control class was given a Group 
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Discussion Learning Method on the same subject matter. At the end of the treatment, both test 

groups were given tests with the same questions as the CRI instrument. Pre-test and post-test are 

given with the aim to see if there is an influence of scientific approach on reducing students' 

misconceptions on Energy matter. The reasearch design presented in Figure 1. 

E O1 X1 O2 

C O3 - O4 

Figure 1. Research design 

Information: 

E : Experimental Class 

C : Control Class 

O1 : Initial tests (before treatment) in the experimental group 

O2 : Final Test (after treatment) in the experimental group 

O3 Initial tests (before treatment) in the control group 

O4 Final Test (before treatment) in the control group 

X1 : Application of Scientific Approach 

The data in this study used primary data, which means that researchers took their own data by 

analyzing statistical data (Pramiyati et al., 2017; Suhono &; Fatta, 2021; Tashakkori & Teddlie, 

2010). In general, the data collection technique that the author chose was to use multiple choice 

tests given to the control class and the experimental class before and after the treatment. The test 

instrument in this study uses the CRI (Certainty of Response Index) method which is a measure 

of the level of confidence / certainty of respondents in answering each question (question) given 

(Saehana & Kasim, 2011; Tayubi, 2005). CRI is also used to identify misconceptions that 

learners have on Energy matter. CRI criteria and categories can be seen in Table 1 and 2. 

Table 1. CRI’s criteria 

CRI Criteria 

0 Totally guessed answer 

1 Almost guess 

2 Not Sure 

3 Sure 

4 Almost certain 

5 Certain 

            (A’yun et al., 2018) 

Table 2. Students' misconception categories 

Answer 
Low CRI (0-2) High CRI (3-5) 

Correct Reason Wrong Reason Correct Reason Wrong Reason 

Correct 
Lucky/Guessing 

(L) 

Not 

Understanding 

Concepts (NUC) 

Understanding 

Concepts/Expert (E) 

False Positive 

Misconceptions (M) 

Wrong 
Not Understanding 

Concepts (NUC) 

Not 

Understanding 

Concepts (NUC) 

False Negative 

Misconceptions (M) 

Pure 

Misconceptions 

(M) 

Quantitative data is obtained from the results of the test of understanding the concepts and 

misconceptions of learners which are then processed by quantitative descriptive analysis using 

CRI in accordance with the instruments owned. Data exposure is depicted in the form of Tables, 
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graphs, and diagrams. Next, the data will be tested for normality and homogeneity. And it ends 

with a hypothesis test using a t-test with the help of the SPSS application. 

 

3. Result and Discussion 

Misconceptions of Learners on the Pre-Test  

The test instrument used is a validated multiple choice question (Shidik & Tae, 2022). The test 

instrument consists of 25 questions equipped with the confidence level of students when 

answering the questions using the CRI index (Certainty of Response Index). This data was then 

analyzed with the following details: these 25 questions were prepared with diverse cognitive 

abilities in accordance with the Competency Standards and Basic Competencies of the 

curriculum used at the current high school level. The questions used have been validated in 

previous studies (Shidik & Tae, 2022) and has been arranged based on the grid of questions made 

and equipped with a description of the cognitive level tested on the question. Based on the latest 

level of Bloom's taxonomy (Lafendry, 2023; Wulandari et al., 2020), the cognitive level of 

students when learning is sorted from C1 to C6 with details of remembering, understanding, 

applying, analyzing, evaluating to create. The validated questions have 7 questions at level C1, 5 

questions at level C2, 7 questions at level C3 and 6 questions at level C4. 

Students in the experimental class and control class were given the same questions and asked 

to answer questions equipped with confidence levels (Index CRI) when choosing these answers. 

The results of the students' work are then examined and analyzed statistically as follows. The 

percentage of pre-test misconceptions of Control Class learners can be seen in Table 3. 

Table 3. Control class learner pre-test score percentage 

 

 

PK/UC TB/LG TPK/NUC MK/MC 

% 35.45 8.97 10.07 45.52 

Information: 

HP : Understand Concept 

TB : Lucky Guess 

TPK : Don't Understand Concept 

MK : Misconceptions 

From the data above, it can be seen that there are 4 categories obtained, namely 

Understanding the Concept (PK) / Understanding the Concept (UC), Lucky Guess (TB) / Lucky 

Guess (LG), Not Understanding the  Concept (TPK) / Not Understanding the Concept (NUC), and 

Misconception (MK) / Misconception (MC).  

After being given the test, it was found that the number of misconceptions in the Energy 

material was quite large, which was almost half of the students tested (45.52%). While those who 

really understand the concept are 35.45%, a fairly large number. This is exacerbated by the 

number of students who are lucky to guess (TB) which is 8.97% and does not understand the 

perception at all which is 10.07%. percentage of pre-test misconceptions Learners Experimental 

class can be seen in Table 4. 

Table 4. Percentage of pre-test scores of experimental class students 

 UC LG NUC (MC) 

% 35.17 8.55 10.21 46.07 
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As for the experimental class, more or less the same data were obtained, namely the 

misconceptions that students had on Energy matter were almost half (46.07%). This resulted in 

the level of understanding of students' concepts on energy matter less than 40%, which is 35.17%. 

Meanwhile, the percentage rate of Lucky Guesses on questions reached 8.55% and those who did 

not understand the concept at all was 10.21% 

Based on both data in the experimental class and the control class, it can be concluded that on 

average, the misconceptions of students in the experimental class and control class are quite 

large, with a presentation close to 50%. This is also accompanied by the presentation of students 

who do not understand the concept and guess with the correct guess, which is around 20%. This 

number makes the presentation of students who understand the concept of Energy material only 

about 30%, an alarming number even though Energy material is not a new material, but has been 

learned by students at the junior high school level.  

Furthermore, when studied further statistically, it can be seen that misconceptions that are often 

made by students are concentrated on questions with certain numbers. This is shown in detail in 

the graph in figure 2. 

Figure 2. Graph of student misconceptions for each pre-test question item  

From the data above, it can be seen that there are several questions where students make a 

little misconception, namely in questions number 1, 2, 3, 4, 13, 14, and 15 with the number of 

misconceptions ranging from 2-16 times. Meanwhile, the questions with the highest level of 

misconception were made by students on 11 questions with the level of misconception ranging 

from 32 to 44 times. While the remaining 7 questions are question categories where students 

make misconceptions with a moderate number with a range of 20 to 26 times per question.  

Misconceptions that learners make on the material can be influenced by several factors. The 

first factor can be influenced by low understanding of concepts and the second factor can be 

related to students' low initial ability regarding Energy matter. This is because Energy material is 

a mandatory material that students learn when they are still in junior high school. However, the 

energy material that students learn during junior high school still revolves around understanding 

the concepts of C1 and C2 levels (remembering and understanding). Thus, when given questions 

with cognitive levels C3 and C4 (Applying and analyzing), many students make misconceptions. 

For example, in questions 16 and 17 (levels C3 and C4) where students make many 

misconceptions. The results of this acquisition are in line with the results of the research obtained 

Maison et al. (2020), where students' misconceptions in the material work and energy 80% and 

43% in the material relationship of kinetic energy with potential. 

Misconceptions experienced by students based on the results of this study are on the material 

of mechanical energy and the application of the law of conservation of mechanical energy in 
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Student's Misconceptions for Each 
Question Item

Control Experiment



57 

 

everyday life. In addition, students are also not fully capable of connecting concepts and formulas 

that will be used in some calculation problems.  

As in question number 11 with the question "When the catapult is drawn there is potential energy 

but when the catapult is released there is a change in kinetic energy, from this  case it can be 

concluded that the transfer of an energy is always accompanied by the presence of a ... 

A. Style 
B. Transfer 
C. Business 
d. mass 
e. motion" 

This question is to measure the ability of learners to connect Energy and Work which many 

learners misanswer due to misconceptions.  In this problem, many students choose the answer 

choice "movement and motion" where students cannot see the concept holistically. A thorough 

understanding should be able to connect the concepts of Displacement and Style that are united 

through the concept of Business. In Bloom's taxonomy. The activity of connecting the concepts 

learned is included in the category of analyzing (C4) where students are required to connect  

several concepts learned separately (for example displacement and force) then unite them in the 

concept of Business (W) and link it again with the concept of Engeri (E).  

On question number 17, used to test students' understanding of the law of conservation of 

Mechanical Energy, where the form of questions and answer choices are as follows:  

"Below which is an example of the event of the law of conservation of mechanical energy is.... 

a. A child pushes the Table until it changes places 

b. A child pushes against a wall but does not experience displacement 

c. The fall of manga fruit from the tree 

d. Mango fruit that is still hanging on the tree  

e. The car when it is in a sharp corner at a certain speed" 

Based on the question above, it is known that this question measures the cognitive realm at the 

C3 level (application), where learners are required to apply the concept of the law of conservation 

of Mechanical Energy in everyday life. Misconceptions of students on Energy material can occur 

because students find it difficult to connect the concept of Mechanical Energy as a term that he 

has just encountered with everyday events such as when manga are still on trees, the process of 

falling manga fruit or when pushing a Table or wall. Psychologically, theory Bruner (1964) 

Human Cognitive Development when learning new things can be used to explain this. Bruner 

argues that there are 3 specific stages when students learn new things, namely the Information 

stage (new learners learn new information/concepts), the Transformation stage (understanding 

and digesting the new concept) and the Evaluation stage (providing an assessment of whether the 

newly learned concept is true or not) (Fauziati, 2021; Unaenah et al., 2020).  

So the process of misconception in learners can occur when learners fail to reach the stage of 

Transformation in cognitive processes in their brains (Dayanti &; Nursangaji, 2019). This results 

in students failing to relate the concept of the Law of Conservation of Mechanical Energy with 

everyday events where if the learner understands the knosep correctly then he should understand 

that eternal mechanical energy can be seen in the process of falling manggga fruit. In this 

example, the fallen mango undergoes a change in energy form from potential to mechanical 

energy but no energy is lost, where the mechanical energy is conserved. Most likely students still 

cannot associate the term Mechanical Energy or the Law of Mechanical Energy with everyday 

events that he encounters. 
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Misconceptions of Learners After Post-Test  

The next step carried out in this study is the provision of treatment, where in the experimental 

class teaching is carried out using a scientific approach while the control class uses the group 

discussion method. The Scientific Approach in the Experiment class is carried out by referring to 

several main 5M steps, namely Observing, Questioning, Processing, Analyzing Data, and 

Communicating ideas (Sufairoh, 2017). While the steps of the discussion method in general 

include the teacher dividing the class into small groups, providing discussion material, giving 

opportunities for students to discuss and then asking students to present the results of the 

discussion. 

After being treated, students are then given a test of 25 multiple-choice questions which are the 

same as the questions in the pre-test. These questions are also equipped with the CRI method 

(Hasan et al., 1999) which asks the level of confidence of learners regarding the answers given. 

This confidence level is given a scale of 0 to 5 with details of Criteria 0 (Totally Guessed Answer) 

1 (Almost Guess) 2 (Not Sure) 3 (Sure) 4 (Almost Certain) 5 (Certain=Sure). The misconception 

data is then described in detail as in Table 5. 

Table 5. Post-test score percentage  of control and experimental class students 

 Understand the 

Concept (UC) 

Not Understand the 

Concept/Lucky 

Guess (LG) 

Not 

Understand 

the Concept 

(NUC) 

Misconception 

(MC) 

% Control Class 54.76 5.52 4.83 34.90 

% Experimental Class 65.52 5.66 8.14 20.69 

From the Table above, it can be concluded that there was an increase in students' 

understanding of concepts in the control class by 19.31% where the initial data was 35.45% to 

54.76%. This is also accompanied by a decrease in student misconceptions, where the initial data 

from 45.52% to 34.90%. As for the experimental class, there was an increase in understanding of 

concepts and a significant decrease in students' misconceptions on Energy matter. The 

presentation of learners who really understood the concept rose from 35.17 to 65.52%. 

Meanwhile, misconceptions made by students also decreased significantly, from 46.07% to 

20,69%. This shows that the Scientific approach helps learners to reduce misconceptions that 

may be possessed when learning Energy material. In more detail, the distribution and frequency 

made by students can be seen in the graph in figure 3. 

Figure 3. Graph of student misconceptions for each post-test question item 

From the graph in figure 3, it can be seen that after being given treatment in the experimental 

class and control class, on average, there was a decrease in student misconceptions. From figure 
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3, it is obtained that the category of questions with a low level of misconceptions is increasing, 

namely 16 questions with a frequency of misconceptions ranging from 0-18 times each question. 

Also, there was a significant decrease in the frequency of moderate misconceptions only in 7 

questions (questions number 16, 18, 19, 22, 23, 24 and 25) with the frequency of misconceptions 

ranging from 20-27 times per question. High category misconceptions only occur in 2 questions 

(numbers 20 and 21) with a frequency of errors ranging from 31 and 35 respectively on each 

question. 

After describing the research data, then proceed with prerequisite tests and research hypothesis 

tests. The prerequisite test carried out is by conducting a normality test and a data homogeneity 

test. In the normality test, data are obtained as presented in Table 6: 

Table 6. Normality test results 

Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Itself. Statistic df Itself. 

.157 29 .065 .940 29 .101 

.155 29 .071 .966 29 .466 

a. Lilliefors Significance Correction 

 

A normality test is needed in this study to find out if the sample is normally distributed in the 

experimental class and the control class. From the data above, it can be seen that the control class 

and experimental class are normally distributed as evidenced by the sig value >  α where in the 

control class sig = 0.101 > α  = 0.05 and in the experimental class sig = 0.466 > α = 0.05.  

Because the data has been distributed normally, it can be carried out to the next statistical test, 

namely the homogeneity test, presented in Table 7. 

Table 7. Homogeneity test results 

 Levene Statistic df1 df2 Itself. 

Misconceptions Based on Mean .827 1 56 .367 

Based on Median .531 1 56 .469 

Based on Median 

and with adjusted df 

.531 1 48.486 .470 

Based on trimmed 

mean 

.805 1 56 .373 

From the data in Table 7 above, it can be seen that the control class and the experimental 

class have homogeneous data where the sig value > 0.05, which is 0.367 > 0.05. Departing from 

this prerequisite test, hypothesis testing can be done using t because the data obtained have been 

normally distributed and homogeneous. The results of the hypothesis test can be showed in Table 

8. Based on Table 8, it can be seen that the value of sig. (2-tailed) < 0.05, so it can be concluded 

that there is an influence of scientific approaches on reducing student misconceptions, where the 

value of SIG. 0.00 < 0.05.  
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Table 8. Results of hypothesis test with t-test 

 

Levene's 

Test for 

Equality of 

Variances 

t-test for Equality of Means 

F Itself. t df 
Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

Misconceptio

ns 

Equal variances 

assumed 
.827 .367 

-

5.004 
56 .000 -2.724 .544 

Equal variances 

not assumed 
  

-

5.004 
54.428 .000 -2.724 .544 

 

Based on the results of the hypothesis test, applying a scientific approach can reduce student 

misperception. When looking at the difference between the experimental class and the control 

class, it can be seen in figure 3 that although both have decreased misconceptions, there is a 

significant difference between the experimental class and the control class, where the orange line 

shows that the experimental class has a much smaller number of misconceptions compared to the 

control class (blue line). 

 In the experimental class, treatment is given in the form of a Scientific Approach where 

the learning steps refer to the 5M, namely Observing, Questioning, Processing, Analyzing Data, 

and Communicating ideas (Sufairoh, 2016). From the steps of the scientific approach, it can be 

seen that Learners are guided to discover concepts for themselves through the learning process of 

constructivism. From Step 5 M, students are invited not only to remember or understand (levels 

C1 and C2) but are required to think HOTS with a higher cognitive level (C2 and C4). This 

allows students to be able to analyze questions with a high level of difficulty such as questions 

number 9, 13, 16, 20, 24 and 25 with a cognitive level of C4. Statistical analysis has shown that 

there are many misconceptions found in this problem with error rates ranging from 32 to 44 times 

for each problem. 

 Nevertheless, the scientific approach provides opportunities for students to be able to 

analyze problems well, thus training HOTS thinking skills at C3 and C4 levels (applying and 

analyzing). As a result, after being given a scientific approach, the number of misconceptions in 

these numbers decreased significantly with the frequency level being 9 times, 2 times, 1 time, 12 

times, 4 times and 5 times respectively. This shows that students' misconceptions have decreased 

significantly before and after being given a scientific approach to Energy matter.  

The scientific approach is learning that utilizes scientific approaches and inquiry, where 

students have a direct role both as individuals and groups to find concepts or principles during the 

learning process (Marjan et al., 2014). With a scientific approach, it allows students to collect 

data objectively in solving problems. Therefore, the scientific approach is referred to as the 

inductive approach, where the scientific approach begins with specific things leading to 

conclusions with a general nature (Dahliana et al., 2019). 

Learning with a scientific approach in experimental groups is conceptualized to involve 

students in solving problems in several groups, expressing opinions and presenting the results of 

the discussion. Learning begins with several problems that are close to the daily lives of students 

and carried out in groups can make students more communicative. Students in their groups, 
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discuss and exchange understanding and present the results (Fauziah et al., 2013; Tawil et al., 

2014). In the group too, students express their opinions to other group members, create works to 

report the results of discussions and present the results of problem discussions in front of the class 

(Jamil, 2019).  

From the learning process that has been carried out using a scientific approach in the 

experimental group and learning without using a scientific approach in the control group, it is 

known that these two approaches have different influences in reducing student misconceptions. 

The influence exerted by scientific approaches is greater when compared to non-scientific 

approaches. This is in accordance with the opinion that states a scientific approach can improve 

students' understanding of concepts (Ilyana et al., 2015; Ridzal et al., 2022), so as to reduce 

misconceptions that learners have. 

 

4. Conclusion 

Based on the research hypothesis test and the discussion stated earlier, it can be seen that the 

misconceptions of students obtained have almost the same percentage, namely in the 

experimental group is 46.07% and the control group is 45.52%. After the application of the 

scientific approach in the experimental group and the final test, there was a considerable 

influence on reducing student misconceptions, where in the experimental group it was obtained 

20.68% while in the control group it was 34.90%. The calculation results with t-test, obtained sig 

value. 0.00 < 0.05 so that it can be concluded that "the application of a scientific approach has a 

positive effect on reducing student misconceptions compared to those that are not given a 

scientific approach". The results of this study can be used as a reference for teachers and schools 

to review student misconceptions. In addition, it can better apply the use of scientific  approaches 

in learning to minimize misconceptions in students. 

 

References 

Auliya, R. N. (2016). Mathematical Anxiety and Mathematical Comprehension. Formative: 

Scientific Journal of MIPA Education, 6(1), 12-22. 

https://doi.org/10.30998/formatif.v6i1.748 

A'yun, Q., Harjito, H., &; Nuswowati, M. (2018). Misconception Analysis Of Students Using 

A CRI (Certainty Of Response Index) Assisted Multiple Choice Diagnostic Test. Journal 

of Chemical Education Innovation, 12(1), 2108–2117. 

https://doi.org/10.15294/jipk.v12i1.13302 

Bruner, J. S. (1964). The Course Of Cognitive Growth. American Psychologist, 19(1), 1–15. 

https://doi.org/10.1037/h0044160 

Chiu, M.-H., Guo, C.-J., & Treagust, D. F. (2007). Assessing Students’ Conceptual 

Understanding In Science: An Introduction About A National Project in Taiwan. 

International Journal of Science Education, 29(4), 379–390. 

Dahliana, D., Setiawati, N. S., Rifma, R., & Taufina, T. (2019). Pengaruh Pend ekatan 

Saintifik Terhadap Hasil Belajar Dalam Pembelajaran IPA di Sekolah Dasar. Jurnal 

Basicedu, 3(3), 956-962. https://doi.org/10.31004/basicedu.v3i3.192 

Dayanti, P., Sugiatno, S., & Nursangaji, A. (2019). Miskonsepsi Siswa Dikaji Dari Gaya 

Kognitif Dalam Materi Jajargenjang di Sekolah Menengah Pertama. Jurnal Pendidikan dan 

Pembelajaran Khatulistiwa (JPPK), 8(9), 1-9. http://dx.doi.org/10.26418/jppk.v8i9.35928 

Dinata, K. B. (2019). Problems Building Understanding of Geometry Concepts 

Transformation of Mathematics Education Students at Muhammadiyah Kotabumi 



62 

 

University for the 2019/2020 Academic Year. Exponent, 9(2), 1-9. 

https://doi.org/10.47637/eksponen.v9i2.54 

Faizah, K. (2016). Misconceptions in science learning.  Journal of Darussalam: Journal of 

Islamic Legal Education, Communication and Thought, 8(1), 115–128. 

Fauziah, R., Abdullah, A. G., & Hakim, D. L. (2013). Pembelajaran Saintifik Elektronika 

Dasar Berorientasi Pembelajaran Berbasis Masalah. Invotec, 9(2), 165-178. 

https://doi.org/10.17509/invotec.v9i2.4878 

Goris, T., & Dyrenfurth, M. (2010). Students’ Misconceptions In Science, Technology, And 

Engineering. ASEE Illinois/Indiana Section Conference. 

Halford, G. S. (1993). Children’s Understanding: The Development Of Mental Models (hlm. 

xii, 521). Lawrence Erlbaum Associates, Inc. 

Hasan, S., Bagayoko, D., & Kelley, E. L. (1999). Misconceptions And The Certainty Of 

Response Index (CRI). Physics Education, 34(5), 294–299. 

Hounsell, D. (1997). Understanding Teaching and Teaching for Understanding. In F. Marton, 

D. Hounsell, & N. Entwistle (Eds.), The Experience of Learning: Implications for 

Teaching and Studying in Higher Education (pp. 238-257). Scottish Academic Press. 

Ilyana, N., Khaeruman, K., &; Hulyadi, H. (2015). The Influence Of The Problem Solving 

Learning Model With A Scientific Approach On Science Process Skills And Students' 

Understanding Of Concepts On Salt Hydrolysis Material. Hydrogen: Journal of Chemistry 

Education, 3(1), 247–252. https://doi.org/10.33394/hjkk.v3i1.668 

Jamil, M. M. (2019). Optimization Of The ARCS Model In Scientific Learning To Increase 

Student Motivation In Specialization In Geography Subjects In Natural Science 

Mathematics Classes. IJIS Edu : Indonesian Journal of Integrated Science Education, 1(1), 

7-24. https://doi.org/10.29300/ijisedu.v1i1.1401 

Johnson-Laird, P. N. (1983). Mental Models, Cambridge: Cambridge University Press. 

Cambridge, Mass.: Harvard University Press. 

Kang, N.-H., & Howren, C. (2004). Teaching for Conceptual Understanding. Science and 

Children, 42(1), 28–32. 

Krieger, M. H. (2012). Doing physics: How Physicists Take Hold Of The World. Indiana 

University Press. 

Kusuma, A. S., &; Baskara, Z. W. (2022). Metacognitive Relationship with Student Concept 

Understanding in Learning Using the Thinking Through Questions Empowerment Model 

(PBMP). Scientific Journal of the Education Profession, 7(4b), 2704–2712. 

https://doi.org/10.29303/jipp.v7i4b.882 

Lafendry, F. (2023). Complete Educational Theory Mastery Learning Benjamin S Bloom. 

Tarbawi: Journal of Islamic thought and education, 6(1), 1–12. 

Laksana, D. N. L. (2017). The Effectiveness Of Inquiry Based Learning For Natural Science 

Learning In Elementary School. Journal of Education Technology, 1(1), 1–5. 

https://doi.org/10.23887/jet.v1i1.10077 

Lisa, N. W. and Y. (2019). Science learning in elementary school. Deepublish. 

Maison, M., Lestari, N., & Widaningtyas, A. (2020). Identifikasi Miskonsepsi Siswa Pada 

Materi Usaha dan Energi. Jurnal Penelitian Pendidikan IPA, 6(1), 32–39. 

https://doi.org/10.29303/jppipa.v6i1.314 

Marjan, J., Prof. Dr. Ida Bagus Putu Arnyana, M. S., &; Dr. I Gusti Agung Nyoman Setiawan, 

M. S. (2014). The Influence Of Learning Scientific Approaches On Biology Learning 



63 

 

Outcomes And Science Process Skills Of MA Students. Mu allimat NW Pancor Selong, 

East Lombok Regency, West Nusa Tenggara. Indonesian Journal of Science Education 

and Learning, 4(1), 1-12. https://ejournal-

pasca.undiksha.ac.id/index.php/jurnal_ipa/article/view/1316 

Mintzes, J. J., Wandersee, J. H., & Novak, J. D. (2005). Teaching Science For 

Understanding: A Human Constructivist View. Academic Press. 

Murtadlo, G., Pranada, A. R., Hidayati, A., Fransiska, D., Ananda, N. B., & Sari, P. A. 

(2023). Integrasi Pembelajaran Al-Qur’an Hadits Dalam Konteks Sains dan Ilmu Sosial. 

PANDU: Jurnal Pendidikan Anak dan Pendidikan Umum, 1(1), 35-43. 

https://doi.org/10.59966/pandu.v1i1.73 

Olympiou, G., & Zacharia, Z. C. (2012). Blending Physical And Virtual Manipulatives: An 

Effort To Improve Students’ Conceptual Understanding Through Science Laboratory 

Experimentation. Science Education, 96(1), 21–47. 

Perkins, D. (2006). Constructivism And Troublesome Knowledge. Dalam Overcoming 

Barriers To Student Understanding (hlm. 57–71). Routledge. 

Pines, A. L., & West, L. H. (1986). Conceptual Understanding And Science Learning: An 

Interpretation Of Research Within A Sources-Of-Knowledge Framework. Science 

Education, 70(5), 583–604. 

Pramiyati, T., Jayanta, J., & Yulnelly, Y. (2017). Peran Data Primer Pada Pembentukan 

Skema Konseptual Yang Faktual (Studi Kasus: Skema Konseptual Basisdata Simbumil). 

Simetris: Jurnal Teknik Mesin, Elektro Dan Ilmu Komputer, 8(2), 679-686. 

https://doi.org/10.24176/simet.v8i2.1574 

Rhosalia, L. A. (2017). Pendekatan Saintifik (Scientific Approach) Dalam Pembelajaran 

Tematik Terpadu Kurikulum 2013 Versi 2016. JTIEE (Journal of Teaching in Elementary 

Education), 1(1), 59-77. https://doi.org/10.30587/jtiee.v1i1.112 

Ridzal, D. A., Rosnawati, V., Haswan, H., Kaharudin, L. O., Ridwan, R., &; Yandi, Y. 

(2022). The Effect Of Scientific Approach On Communication Skills And Understanding 

The Concept Of Environmental Pollution Materials. Biodic, 8(2), 145-153. 

https://doi.org/10.22437/bio.v8i2.17520 

Rini, C. P., Hartantri, S. D., &; Amaliyah, A. (2021). Analysis of Science Literacy Skills on 

Aspects of Competency of PGSD FKIP Students of Muhammadiyah University 

Tangerang. Journal Of Basic Education Nusantara, 6(2), Article 2. 

https://doi.org/10.29407/jpdn.v6i2.15320 

Rosalind, D., John, L., & Robin, M. (1996). Young People’S Images Of Science. McGraw-

Hill Education (UK). 

Saehana, S., &; Kasim, S. (2011). Initial Study Of Mechanical Misconceptions In High 

School Physics Teachers in Palu City.  Proceedings of the National Seminar on Research, 

Education and Application of Mathematics and Natural Sciences, Faculty of Mathematics 

and Natural Sciences, Yogyakarta State University, 14, 143–146.  

Scott, P., Asoko, H., & Leach, J. (2007). Student Conceptions and Conceptual Learning in 

Science. Dalam Handbook of Research on Science Education. Routledge. 

Septiani, L., &; Pujiastuti, H. (2020). Analysis Of The Ability To Understand Mathematical 

Concepts Of Junior High School Students Based On Cognitive Styles. Mathematics 

Education Media, 8(1), 28–41. https://doi.org/10.33394/mpm.v8i1.2567 



64 

 

Shidik, M. A., & Tae, L. F. (2022). The Identification of Students’ and Teachers’ 

Misconception on Energy in North Central Timor Regency. Jurnal Penelitian Pendidikan 

IPA, 8(2), 633–640. 

Shulman, L. (1987). Knowledge and Teaching:Foundations of the New Reform. Harvard 

Educational Review, 57(1), 1–23. https://doi.org/10.17763/haer.57.1.j463w79r56455411 

Shulman, L. (2011). Knowledge and Teaching:Foundations of the New Reform. Harvard 

Educational Review, 57(1), 1–23. https://doi.org/10.17763/haer.57.1.j463w79r56455411 

Shulman, L. S. (1986). Those Who Understand: Knowledge Growth in Teaching. Educational 

Researcher, 15(2), 4–14. https://doi.org/10.3102/0013189X015002004 

Smarabawa, I. G. B. N., Arnyana, I. B., & Setiawan, I. G. A. N. (2013). Pengaruh Model 

Pembelajaran Sains Teknologi Masyarakat Terhadap Pemahaman Konsep Biologi dan 

Keterampilan Berpikir Kreatif Siswa SMA. Jurnal Pendidikan dan Pembelajaran IPA 

Indonesia, 3(1), 1-28. https://ejournal-

pasca.undiksha.ac.id/index.php/jurnal_ipa/article/view/755 

Sufairoh, S. (2017). Pendekatan Saintifik dan Model Pembelajaran K-13. Jurnal Pendidikan 

Profesional, 5(3), 116-125. 

Suhono, T., & Al Fatta, H. (2021). Penyusunan Data Primer Sebagai Dasar Interoperabilitas 

Sistem Informasi Pada Pemerintah Daerah Menggunakan Diagram RACI (Studi Kasus: 

Pemerintah Kabupaten Purworejo). JNANALOKA, 2(1), 35–44. 

https://doi.org/10.36802/jnanaloka.2021.v2-no1-35-44 

Sundari, S., & Fauziati, E. (2021). Implikasi Teori Belajar Bruner dalam Model Pembelajaran 

Kurikulum 2013. Jurnal Papeda: Jurnal Publikasi Pendidikan Dasar, 3(2), 128-136. 

https://doi.org/10.36232/jurnalpendidikandasar.v3i2.1206 

Tarmidzi, T. (2019). Belajar Bermakna (Meaningful Learning) Ausubel Menggunakan Model 

Pembelajaran dan Evaluasi Peta Konsep (Concept Mapping) Untuk Meningkatkan 

Kemampuan Pemahaman Konsep Mahasiswa Calon Guru Sekolah Dasar Pada Mata 

Kuliah Konsep Dasar IPA. Caruban: Jurnal Ilmiah Ilmu Pendidikan Dasar, 1(2), 131-140. 

https://doi.org/10.33603/cjiipd.v1i2.2504 

Tashakkori, A., &; Teddlie, C. (2010). Mixed Methodology: Combining Qualitative and 

Quantitative Approaches. Student Library. 

Tawil, A. H., Ismaimuza, D., & Rochaminah, S. (2014). Penerapan Pendekatan Scientific 

Pada Model Pembelajaran Kooperatif Tipe Think Pair Share Untuk Meningkatkan 

Pemahaman Siswa Di Kelas Vii Smpn 6 Palu. Jurnal Elektronik Pendidikan Matematika 

Tadulako, 2(1), 87-97. 

Tayubi, Y. R. (2005). Identify Misconceptions In Physics Concepts Using The Certainty of 

Response Index (CRI). Pulpit of Education, 3(24), 4–9. 

Unaenah, E., Hidyah, A., Aditya, A. M., Yolawati, N. N., Maghfiroh, N., Dewanti, R. R., & 

Safitri, T. (2020). Teori Brunner Pada Konsep Bangun Datar Sekolah Dasar. Nusantara, 

2(2), 327-349. 

Wulandari, S., Hajidin, H., &; Duskri, M. (2020). Development of Higher Order Thinking 

Skills (HOTS) Problems on Algebra Material in Junior High School. Journal of Didactic 

Mathematics, 7(2), 200-220. https://doi.org/10.24815/jdm.v7i2.17774 

Yuliati, Y. (2017). Student Misconceptions On Science Learning And Its Remediation. Bio 

Educatio,  2(2), 50-58. http://dx.doi.org/10.31949/be.v2i2.1197 



65 

 

Yulinda, R., Mella Mutika Sari, N. K., & Silaen, Y. M. (2023). Project Based Learning Dalam 

Rancangan Pembelajaran Mata Kuliah Mikrobiologi Bagi Calon Pendidikan IPA. In 

Prosiding Seminar Nasional Lingkungan Lahan Basah, 8(3), 147-152.  

Zahroh, D. A., &; Yuliani, Y. (2021). Development of e-LKPD Based on Science Literacy to 

Train Students' Critical Thinking Skills on Growth and Development Material. Scientific 

Periodical of Biology Education (BioEdu), 10(3), 605–616. 

https://doi.org/10.26740/bioedu.v10n3.p605-616 
 


