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ABSTRACT 
A study has been conducted to determine the level of misconception of 
the concept of light that occurs in grade IX students in junior high 
schools. This study used a descriptive quantitative method. The research 
data were obtained from the Four-Tier Diagnostic Test instrument. The 
instrument was in the form of multiple-choice questions with 4 options 
totalling 15 questions on the concept of reflection and refraction of 
light. The subjects of the study were students who had studied light 
material totalling 58 people. The variables in this study were how the 
misconceptions experienced by junior high school students on the 
reflection and refraction of light. This is an independent variable, while 
the results of the study on misconceptions are dependent variables. 
From the research that has been conducted, it was obtained that 68.39% 
of students still experienced many misconceptions, 15.40%, students did 
not understand the concept, and 16.21% understood the concept. So 
that the average percentage of students who experienced 
misconceptions overall was in the high category. The highest 
percentage of misconceptions regarding the concept of light 
propagation with a percentage of 31.03%. Students experience 
moderate misconceptions in the moderate category with a percentage 
of 35.60%. 
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Introduction 

Natural Sciences is one of the subjects in school. Sudirman et al. (2020) Physics is 
one of the branches of natural science that studies matter and energy and their 
interactions. However, this subject is rarely well understood by students (Araujo et al., 
2008). Natural Sciences is one branch of science that discusses, describes, analyses, and 
applies natural phenomena such as motion, heat, waves, electricity, magnetism, and 
attraction (Sariyah et al., 2022). There is a lot of knowledge that will be understood 
from studying physics, including basic knowledge about natural phenomena learned 
in natural sciences subjects. then an answer will be obtained from an event, 
phenomenon or a problem. Physics is one of the IPA subjects studied by students at 
the Junior High School level. 

Conceptual understanding is also one of the main things in science learning, 
especially physics, chemistry, and biology, so that students do not need to memorize 
formulas but understand concepts (Capriconia & Mufit, 2022). An absolute requirement 
for successful science learning is understanding a concept (Febrianti et al., 2019). Low 
understanding of science concepts will have an impact on students and lead to low 
student learning outcomes (Yulisa et al., 2020). Physics learning requires more 
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understanding and reasoning than memorization (Hau & Nuri, 2019). Increasing 
understanding of physics concepts needs to be pursued for the success of students in 
learning. Students must be able to understand concepts well to apply their knowledge 
in everyday life (Gunawan et al., 2018). This is evidenced by several studies on light 
material, such as research conducted by Rochim et al., obtained results that there are 
still many students who experience misconceptions about light material at SMPN 1 
Ngadiluwih and SMPN 7 Kediri with percentages of 38% and 31% respectively (Rochim 
et al., 2019). Another study conducted by Hidayati et al. (2016) identified 
misconceptions experienced by class X students at SMAN 1 Indralaya on the concept 
of elasticity and Hooke's law, namely 51.05% experiencing misconceptions. 

Identification is the desire to search for, find, collect, explore, or investigate a 
problem by utilizing the information that has been collected (Ananda & Syuhendri, 
2023). Based on the opinion above, it can be concluded that identification is the 
process of recognizing or investigating something based on the information that has 
been obtained. Misconceptions are one of the obstacles to student learning (Caballes 
et al., 2020). Misconceptions are errors in understanding or obtaining a wrong 
understanding of a concept, principle, or fact (Royani & Setyarsih, 2022). 
Misconceptions are difficult to change and inhibit the absorption of further material 
(Wulandari et al., 2022) so misconceptions can cause problems in communication and 
affect the expected results, especially in the fields of science, technology, and 
education. 

Light is an electromagnetic wave that can propagate without requiring a medium 
as an intermediary. Kent & Kinney (2021) light is an electromagnetic wave that can be 
seen with the eye. Light can be concluded as one of the electromagnetic waves that 
can be seen with the eye and does not require a medium as an intermediary. Light is a 
transverse electromagnetic wave whose wavelength is in the range of 400 nm - 600 
nm. Light propagates in a straight line. Light can penetrate clear objects, can be 
reflected, can be refracted if it passes through two mediums with different refractive 
indices, has energy, can be waves or particles, can propagate without a medium. 

Diagnostic tests are tests that aim to detect concepts, misconceptions, and not 
understanding concepts (Izza et al., 2021). Hadi et al. (2015) diagnostic tests are 
evaluation tools that can be used to find and accurately determine the weaknesses and 
strengths of students in a particular subject. Based on these two opinions, it can be 
concluded that diagnostic tests are tests to quickly test a person's understanding of 
whether they have misconceptions or understand concepts or do not understand 
concepts about a topic. Shim et al. (2017) diagnostic tests in education are initial 
assessments used to detect students' abilities in learning. Fariyani et al. (2015) 
diagnostic tests are divided into 4 levels, including questions with one correct answer 
and three incorrect answers, the level of confidence in the answer, reasons, and the 
level of confidence in the reasons. The level 4 diagnostic test is a refinement of the 
previous level diagnostic test, to reduce the shortcomings in the previous level test. 
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The 4-level diagnostic test is more valid in determining conceptions and 
misconceptions compared to one-level tests or two-level tests, and three-level tests. 
Sudirman et al. (2023) the 4-level diagnostic test is a tiered test used to identify 
misconceptions. Fariyani et al. (2015) the advantages of the 4-level diagnostic test 
include separating the level of confidence in the answer and the level of confidence in 
the reasons chosen, detecting deep misconceptions experienced, material that 
requires more emphasis to be determined, and effective learning design. 

Method 

This study uses a descriptive and quantitative method approach. The purpose of 
solving this problem is to find existing solutions and in accordance with research 
procedures, identifying misconceptions using the Four-Tier Diagnostic figure 1 below: 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Research Flow 

The data obtained were in the form of a percentage of junior high school 
students' misconceptions about the material on light, namely: (1) explaining the 
properties of light; (2) explaining the propagation of light; (3) explaining the refraction 
of light; and (4) explaining light as an electromagnetic wave (radiation). 

The research instrument used was a 4-level diagnostic test previously created by  
(Nurmawati, 2022). The development of the test increased the level of student 
confidence in choosing test reasons in the form of a pair of valid questions totalling 
15 questions. The 4-level test format instrument is one of the instruments used to 
diagnose the level of student conception of a science concept (physics, chemistry, and 
biology) (Rawh et al., 2020). 

Table 1. Instrument Grid for Misunderstanding of the Concept of Light (Nurmawati, 
2022) 

Basic 
competencies 

Indicator 
Number of 
questions 

Question 
Number 

Analyzing the 
properties of 

light and 

Explain the properties of light 5 1, 2, 3, 4, 5 
Explain the propagation of 

light 
4 6, 7, 8, 9 

Previous 
Research 

Study

Prepare the 
Instruments

Data 
Collection

Data 
Processing Data Analyse Conclusion
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shadow 
formation on 

flat and curved 
surfaces 

Explain about reflection and 
refraction of light 

3 10, 11, 12 

Describe light as an 
electromagnetic wave 

3 13, 14, 15 

The data analysis technique in this study uses descriptive analysis. 

Table 2. Interpretation of 4-Level Diagnostic Test Results (Fariyani et al., 2015) 

Answer 
Confidence in the 

answer 
Reason 

Belief in 
reason 

Criteria 

Correct Tall Correct Tall 
Understanding the 

Concept 
Correct Low Correct Low 

Not Understanding 
the Concept 

Correct Tall Correct Low 
Correct Low Correct Tall 
Correct Low False Low 

Misunderstanding 

False Low True Low 
Fake Low Fake Low 
True High Fake Low 
Fake Low True High 
True Low Fake High 
True High Fake High 
Fake High True Low 
Fake High True High 
False Tall False Low 
False Low False Tall 
False Tall False Tall 

Analysis of the level of misconception to obtain the level of misconception using the 
misconception percentage calculation formula. 

Table 3. Classification of students' misconception levels 
Percentage of 

Misunderstanding 
Misconception 

Category 
61% - 100% Tall 
31% - 60% Currently 
0% - 30% Low 

Results and Discussion 

This study was obtained from written test data using a 4-level diagnostic test 
instrument to identify students' misconceptions about light material developed from 
a three-level diagnostic instrument to identify misconceptions. The instrument used 
was a multiple-choice test consisting of 15 questions with answer choices and reasons. 

The answer data along with the reasons that have been obtained are then grouped 
into three criteria for understanding the concept of light material using a 4-level 
diagnostic test instrument. The three criteria consist of understanding the concept, not 
understanding the concept, and misconceptions. Data analysis is carried out by finding 
the average percentage of understanding the concept based on the criteria for 
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understanding the concept and finding the grouping of the level of misconception in 
each question item experienced by students based on the grouping of the level of 
misconception. The classification of the level of misconception is divided into 3 
categories, namely high, medium, and low categories. The categories of understanding 
the concept, not understanding the concept, and misconception after analysis can be 
seen in table 4. 

Table 4. Number of students based on conceptual understanding 

Question 
Number 

Number of students 

Understanding 
the concept 

Percentage 
Don't 

understand 
the concept 

Percentage 
Misund
erstand

ing 
Percentage 

1 29 50% 5 8.62% 24 41.38% 
2 31 53.45% 11 18.96% 16 27.59% 
3 4 6.9% 5 8.62% 49 84.48% 
4 0 0% 7 12.07% 51 87,93% 
5 9 15,5 2% 7 12,07% 42 72,41% 

6 30 51,72% 4 6,9% 24 41,38% 

7 2 3,45% 14 24,14% 42 72,41% 
8 9 15,52% 10 17,24% 39 67,24% 
9 10 17,24% 9 15,52% 39 67,24% 
10 3 5,17% 9 15,52% 46 79,31% 
11 2 3,45% 14 24,14% 42 72,41% 
12 4 6,9% 11 18,96% 43 74,14% 
13 3 5,17% 11 18,96% 44 75,87% 
14 0 0% 9 15.52% 49 84.48% 
15 5 8.62% 8 13.79% 45 77.59% 

Average  16.21%  15.40%  68.39% 

Table 4 shows students who experience high category misconceptions, namely in 
questions 3, 4, and 14, namely 84.48%, 87.93%, and 84.48%. Meanwhile, students who 
experience moderate category misconceptions are in questions 1, 2, and 6, namely 
41.38%, 27.59%, and 41.48%. Students who understand the concept, who do not 
understand the concept, and who experience misconceptions can be shown through 
the following diagram: 
 
 
 
 
 
 

 

 

 

 

 

Figure 2. Diagram of average percentage of understanding 

Understanding 
the Concept

16%

Don't understand 
the concept

16%

Misconception
68%

Participants' Average Percentage
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The highest percentage was in the misconception criteria at 68.39%, while the 
lowest percentage was in the criteria for not understanding the concept at 15.40%, 
followed by the criteria for understanding the concept at 16.21%. The results of the 
data obtained show that the average percentage of grade IX students who experience 
misconceptions about light material is 68.39%. Based on the percentage data of 
misconceptions from 15 questions, each question can be categorized according to its 
level of misconception as shown in table 6 below: 

Table 6. Misconception categories per question item 

Indicator 
Question 
Number 

Frequency 
Percentage of 

Misunderstanding 
Misconception 

Category 
Explain the 

properties of 
light 

1 24 41.38% Currently 

2 16 27.59% Low 

Explain the 
direction of light 

propagation 

3 49 84.48% Tall 
4 51 87.93% Tall 
5 42 72.41% Tall 
6 24 41.38% Low 
7 42 72.41% Tall 
8 39 67.24% Tall 

Explain about 
refraction 

9 39 67.24% Tall 
10 46 79.31% Tall 
11 42 72.41% Tall 

Explain the 
properties of 

light as an 
electromagnetic 

wave 

12 43 74.14% Tall 
13 44 75.87% Tall 
14 49 84.48% Tall 

15 45 77.59% Tall 

Based on Table 6, it can be concluded that questions 2 and 6 are included in the low 
misconception category, question 1 is included in the moderate misconception 
category, while questions 3,4,5,7,8,9,10,11,12,13,14,15 are included in the high 
misconception category. 

Each question is analysed for its answer choices and the reasons chosen based on the 
correct answers and reasons. Wrong answers and reasons can be categorized as 
misconceptions, then the percentage of misconceptions is calculated. The results and 
discussion are in line with the results of research conducted by (Rochim et al., 2019) 
which aims to identify students' misconceptions about light materials at the junior high 
school level, finding that there are still students who have studied light materials but 
still experience misconceptions in the moderate category with a percentage of 35.60%. 
The forms of misconceptions that occur in junior high school students can be seen as 
follows: 

Table 7. Forms of Student Misconceptions 

No. 
Identifying forms of misconceptions experienced by 

students 
Percent 

1 Rainbows occur because sunlight undergoes a straight 12.07 % 
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No. 
Identifying forms of misconceptions experienced by 

students 
Percent 

propagation process, because sunlight travels straight into a 
room if it passes through a medium between 

 

Rainbows occur because sunlight undergoes a process of 
reflection of sunlight through raindrops, which will be refracted 
and produce color, because rainbows can emit light after rain 
and produce spectral colors. 

15.52 % 

2 
What happens in the image (image of a flashlight directed at a 
mirror) shows that light can be reflected, because light is 
polychromatic from several waves with different frequencies. 

17.24 % 

3 
Being able to reflect is not a property of light, because light has 
a focal point. 

5.17 % 

 
The ability to resist fire is not a property of light, because light 
can pass through transparent objects. 

8.62 % 

 
The ability to resist fire is not a property of light, because light 
is a solid object. 

5.17 % 

 
The ability to propagate in a straight line is not a property of 
light, because light has a focal point. 

8.62 % 

 Rotation is not a property of light, because light can pass 
through transparent objects. 

13.79 % 

 
Rotation is not a property of light, because light has a focal 
point. 

13.79 % 

 
Rotation is not a property of light, because light is a solid 
object. 

13.79 % 

4 

Clear swimming pools often look shallower than they should be 
due to the presence of substances mixed in the pool water, 
because the substances mixed in the pool make the pool smell 
and will recede. 

13.79 % 

 

Clear swimming pools often appear shallower than they should 
be due to the presence of substances mixed in the pool water, 
resulting from the bending of light rays as they travel from one 
medium to another medium of different density. 

6.90 % 

 
Clear swimming pools often appear shallower than they should 
be due to the presence of substances mixed in the pool water, 
resulting from surface reflections scattered from various angles. 

8.62 % 

 
Clear swimming pools often look shallower than they should be 
due to the perfect reflection, because the substances mixed in 
the pool make the pool smell and will recede. 

5.17 % 

 
Clear swimming pools often appear shallower than they are 
due to perfect reflection, as light rays come from the refractive 
index of the medium. 

22.41 % 

 
Clear swimming pools often appear shallower than they are 
due to refraction, as light rays come from different refractive 
indices of the medium. 

6.90 % 

 
Clear swimming pools often appear shallower than they really 
are due to mixed reflections, due to scattered surface 
reflections from different angles. 

12.07% 
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No. 
Identifying forms of misconceptions experienced by 

students 
Percent 

5 
Requiring a propagation medium is one of the properties of 
light, because light can emit light and penetrate solid objects. 

5.17 % 

 Requiring a propagation medium is one of the properties of 
light, because light can propagate through transparent objects. 

6.90 % 

 
The ability to reverse direction is one of the properties of light, 
because light can emit light and penetrate solid objects. 

8.62 % 

 
The ability to reverse direction is one of the properties of light, 
because light can propagate when passing through transparent 
objects. 

6.90 % 

 
The ability to reverse direction is one of the properties of light, 
because light can reverse direction when directed at a dark 
object. 

5.17 % 

 
Straight propagation is a property of light because light can 
emit light and penetrate solid objects. 

5.17 % 

 
Traveling in a straight line is one of the properties of light 
because light can travel in a straight line if it passes through a 
transparent object. 

12.07% 

 
Having space is one of the properties of light because light can 
propagate if it passes through a transparent object. 

5.17 % 

6 
What happens in the image (image of a flashlight directed at 
clear glass) is that light can be refracted, because light is able 
to penetrate dark objects. 

5.17 % 

 
What happens in the image (image of a flashlight directed at 
clear glass) is that light can be refracted, because light can be 
emitted. 

5.17 % 

 
What happens in the image (image of a flashlight directed at 
clear glass) is that light can be refracted, because light has 
space. 

5.17 % 

 
What happens in the image (image of a flashlight directed at 
clear glass) is that light can penetrate clear objects, because 
light can be emitted. 

6.90 % 

7 

An object is placed 60 cm in front of a concave mirror that has 
a focal length of 180 cm. The image distance is 240 cm, 
because the image of the object can be seen based on the 
distance of the focal length to the distance of the object. 

10.34% 

 

An object is placed 60 cm in front of a concave mirror that has 
a focal length of 180 cm. The distance of its image is 240 cm, 
because the image of the object cannot be seen based on the 
distance of the focal length from the object's position. 

6.90 % 

 

An object is placed 60 cm in front of a concave mirror that has 
a focal length of 180 cm. The distance of its image is 240 cm, 
because the image of the object can be seen based on the 
distance of the object and the focal length of an object. 

10.34 % 

 
An object is placed 60 cm in front of a concave mirror that has 
a focal length of 180 cm. The distance of its image is 120 cm, 
because the image of the object can be seen based on the 

3.45 % 
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No. 
Identifying forms of misconceptions experienced by 

students 
Percent 

distance of the focal length to the distance of the object. 

 

An object is placed 60 cm in front of a concave mirror that has 
a focal length of 180 cm. The distance of its image is 120 cm, 
because the image of the object cannot be seen based on the 
distance of the focal length from the location of the object. 

29.31 % 

 

An object is placed 60 cm in front of a concave mirror that has 
a focal length of 180 cm. The distance of its image is 120 cm, 
because the image of the object can be seen based on the 
distance of the object and the focal length of the object. 

5.17 % 

 

An object is placed 60 cm in front of a concave mirror that has 
a focal length of 180 cm. The distance of its image is -90 cm, 
because the image of the object cannot be seen based on the 
distance of the focal length from where the object is located. 

5.17 % 

8 

The nature of light that appears in the image (the shadow of 
light coming from outside) is that light can be refracted, 
because the light is a ray that is refracted through a vacuum 
and will only experience refraction if it passes through the same 
medium. 

10.34% 

 

The nature of light that appears in the image (the shadow of 
light coming from outside) is that light can be refracted, 
because it has the nature of light rays that are refracted 
through a vacuum and will only bend if they pass through the 
same medium. 

5.17 % 

 

The nature of light that appears in the image (the shadow of 
light coming in from outside the room) is that light can be 
broken down, because it has a medium of shadow particles on 
objects through a vacuum. 

6.90 % 

 
Light rays are refracted through a vacuum and will only rotate if 
they pass through the same medium. 

 

 

The nature of light that appears in the image (the shadow of 
light coming in from outside the room) is that light can be 
reflected, because it has a medium of shadow particles on 
objects through a vacuum. 

6.90 % 

 

The nature of light that appears in shadows (shadows of light 
entering from outside) is that light travels in a straight line, 
because it passes through the focal point of light on objects 
that have different densities. 

17.24 % 

9 
Transparent objects are translucent, because transparent 
objects can block light. 

31.03 % 

 
Transparent objects are translucent, because light that 
penetrates a transparent object will emit light. 

12.07 % 

 Dark objects are easily penetrated by light, while clear objects 
can block light. 

5.17 % 

 
Dark objects are easily penetrated by light, because light can 
penetrate dark objects. 

5.17 % 

 Cloudy objects are easily penetrated by light, because light can 5.17 % 
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No. 
Identifying forms of misconceptions experienced by 

students 
Percent 

penetrate dark objects. 

10 

If a pencil is put into a glass of water, the pencil will appear 
broken and enlarged. This shows the nature of light, which is to 
propagate in a straight line, because when there is a change in 
light when passing through a medium with a different density, 
it will experience deflection. 

6.90 % 

 

If a pencil is put into a glass of water, the pencil will appear 
broken and enlarged. This shows the nature of light, which can 
penetrate transparent objects, because when light moves 
obliquely through a different medium, the object will 
experience deflection in the medium. 

6.90 % 

 

If a pencil is put into a glass of water, the pencil will appear 
broken and enlarged. This shows the nature of light, which can 
penetrate transparent objects, because when there is a change 
in light when passing through a medium with a different 
density, it will experience deflection. 

18.97 % 

 
If a pencil is put into a glass of water, the pencil will appear 
broken and enlarged. This shows the nature of light, which can 
penetrate transparent objects. 

6.90 % 

 

If a pencil is put into a glass of water, the pencil will appear 
broken and enlarged. This shows the nature of light that can be 
reflected, because when there is a change in light when passing 
through a medium with a different density, it will experience 
deflection. 

6.90 % 

 

If a pencil is put into a glass of water, the pencil will appear 
broken and enlarged. This shows the nature of light, which can 
be reflected, because when light moves obliquely through a 
clear object, it will experience deflection. 

5.17 % 

 

If a pencil is put into a glass of water, the pencil will appear 
broken and enlarged. This shows the refractory nature of light, 
because when light moves obliquely through a different 
medium, the object will experience bending in that medium. 

8.62 % 

 

If a pencil is put into a glass of water, the pencil will appear 
broken and enlarged. This shows the nature of light, which can 
be refracted, because when light moves at an angle through a 
clear object, it will experience deflection. 

5.17 % 

 

If a pencil is put into a glass of water, the pencil will appear 
broken and enlarged. This shows the nature of light, which can 
be refracted, because when light travels through a medium, it 
will experience reflection. 

6.90 % 

11 

The event of a change or deflection of the direction of a light 
beam from one substance to another substance with a different 
density is called a refraction of light, because the light is 
reflected in the direction of its propagation when passing 
through the medium. 

13.79 % 

 The event of a change or deflection in the direction of a light 6.90 % 
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No. 
Identifying forms of misconceptions experienced by 

students 
Percent 

beam from one substance to another substance with a different 
density is called refraction of light, because the unification of 
light occurs when it passes through different light beams. 

 

The event of a change or deflection in the direction of a light 
beam coming from one substance to another substance with a 
different density is called light reflection, because when it 
passes through a medium, light reflection occurs. 

6.90 % 

 

Bb: The event of a change or deflection of the direction of a 
light beam from one substance to another substance with a 
different density is called light reflection, because there is a 
deflection in the direction of light propagation when it passes 
through two different mediums. 

13.79 % 

 

The event of a change or deflection of a light beam from one 
substance to another substance with a different density is 
called light unification, because light unification occurs when it 
passes through different light beams. 

12.07 date 
12.07 % 

 

Db: The event of changing or deflecting the direction of a light 
beam from one substance to another substance with a different 
density is called light propagation, because there is a deflection 
in the direction of light propagation when it passes through 
two different mediums. 

5.17% 

 

The event of changing or deflecting the direction of a light 
beam from one substance to another substance with a different 
density is called light propagation, because light propagation 
occurs when the light beam experiences deflection. 

10.34 % 

12 
The nature of the image produced by a concave mirror is 
virtual, upright, and reduced, because a concave mirror has an 
inverted image on its mirror. 

13.79 % 

 
The nature of the image produced by a concave mirror is 
virtual, inverted, and reduced, because a concave mirror has an 
inverted image on its mirror. 

5.17 % 

 
The nature of the image produced by a concave mirror is 
virtual, inverted, and reduced, because the mirror is concave 
with the focal point behind the mirror. 

12.07 date 
12.07 % 

 
The nature of the image produced by a concave mirror is 
virtual, inverted, and reduced, because a concave mirror is 
curved with a focal point in front of the mirror. 

5.17 % 

 
The nature of the image produced by a concave mirror is real, 
upright, and enlarged, because the concave mirror is elongated 
with different focal points. 

15.52 % 

13 
One of the properties of light is that it can propagate in a 
vacuum. This is because light is a transverse wave, a wave that 
can propagate vertically on its path. 

18.97 % 

 
One of the properties of light is that it can propagate in a 
vacuum. This is because light is a transverse wave, which is a 
wave that can propagate in a medium. 

10.34 % 
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No. 
Identifying forms of misconceptions experienced by 

students 
Percent 

 
One of the properties of light is that it can propagate in a 
vacuum. This is because light is a longitudinal wave, which is a 
wave that can propagate in a medium. 

8.62 % 

 
One of the properties of light is that it can propagate in a 
vacuum. This is because light is an electromagnetic wave that 
can propagate vertically on its path. 

10.34 % 

14 
Visible light includes electromagnetic waves that have a 
wavelength between 200 nm and 600 nm, because visible light 12.07 % 

 
Visible light includes electromagnetic waves that have a 
wavelength between 200 nm and 600 nm, because light can be 
seen with the naked eye. 

6.90 % 

 
Ac: Visible light is an electromagnetic wave that has a 
wavelength between 200 nm and 600 nm, because light can be 
observed using a telescope. 

8.62 % 

 
Visible light is an electromagnetic wave that has a wavelength 
between 300 nm and 700 nm, because visible light 

5.17 % 

 
Visible light includes electromagnetic waves that have a 
wavelength between 300 nm and 700 nm, because light can be 
seen with the naked eye. 

17.24 % 

 
Visible light includes electromagnetic waves that have a 
wavelength between 400 nm and 700 nm, because light can be 
observed using a telescope. 

8.62 % 

15 
The ability to travel in a vacuum is not a property of waves. 
electromagnetic, because waves require a propagation medium 

10.34 % 

 
The ability to move in a vacuum is not a property of 
electromagnetic waves, because waves are electric fields 
consisting of particles. 

5.17 % 

 
Being able to propagate in a vacuum is not a property of 
electromagnetic waves, because waves are charged electric 
fields. 

10.34 % 

 
Being able to reflect and refract is not a property of 
electromagnetic waves, because waves require a propagation 
medium. 

5.17 % 

 
The ability to be reflected and refracted is not a property of 
electromagnetic waves, because waves are electric fields 
composed of particles. 

12.07 % 

 
Transverse waves are not a wave property 
electromagnetic, because waves require a propagation medium 

5.17 % 

 
Transverse waves are not a property of electromagnetic waves, 
because waves are charged by electric fields. 

5.17 % 

 
Transverse waves are not a wave property 
electromagnetic, because waves are electric fields that have 
no charge 

3.45 % 

 
Consists of particles that do not have wave properties 
electromagnetic, because waves require a propagation 
medium 

1.72 % 
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No. 
Identifying forms of misconceptions experienced by 

students 
Percent 

 
Consisting of particles is not a property of electromagnetic 
waves, because waves are electric fields consisting of 
particles. 

6.90 % 

 
Consisting of particles is not a property of electromagnetic 
waves, because waves are charged electric fields. 

3.45 % 

Based on table 7, it can be concluded that there are 164 variations of misconceptions 
identified. After Related to the profile of students' misconceptions about the concept 
of reflection and refraction of light, there are still many misconceptions. For this reason, 
an appropriate learning method or model is needed. So that by choosing a learning 
model that matches the concept, students will gain a better understanding. Primarily 
by conducting experiments, students can prove the correct concept in the material of 
light objectively. In addition, contextual learning is very helpful in gaining objective 
experience as well. Students who use environment-based learning media will find it 
easier to understand the concept. Based on the environment, the media is in the 
student's environment, easy to obtain, and inexpensive. 

Conclusion 
Grade IX junior high school students experience misconceptions on the concept of 
light with an average percentage of high misconceptions of 68.39%. Do not understand 
the concept 15.40% and understand the concept 16.21%. The percentage of students 
who experience misconceptions overall is in the high-level category. The highest 
percentage of misconceptions regarding the concept of light propagation with a 
percentage of 31.03% of students experiencing moderate category misconceptions. 
Based on the conclusion of the research results above, it is suggested that further 
research is needed to find the factors causing misconceptions experienced by students. 
To overcome misconceptions by finding the right models, methods, and media 
according to the concepts to be learned. 
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