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Abstract - The purpose of this research is to find out the occurrence of misconceptions in students
regarding the concept of light interference and to find out the causes of these misconceptions. The
research was conducted in the form of a three-tier multiple-choice test and analyzed using the Certain
of Response Index (CRI) method which will be a benchmark in the level of confidence in answering a
guestion. The research was conducted on 21 undergraduate students of UNY Physics with light
interference material. From this study, it was shown that the level of conceptual understanding of
undergraduate students in Physics at UNY on light interference was included in the category of not
understanding concepts at 46.91%, understanding concepts at 36.12%, and misconceptions at 17.07%.
The results of the level of misconceptions obtained are low. This is caused by a conceptual error that is
owned by students and the application of concepts that do not match the statements given.

Keywords: Interference; misconception; Certainty of Response Index (CRI).

INTRODUCTION learning process is carried out by providing
The pandemic situation began in 2020 brief material by the educator, then the
and has had both positive and negative students themselves add and complete their
impacts. The pattern of activities regulated material notes using the internet or other
during the pandemic is now gradually modules. This learning has a positive side,
becoming normal as usual. In this new namely students can learn independently.
normal period, people live by carrying out This also has a negative impact, namely the
activities as usual even though they are still potential for misconceptions or
sided by side with the covid-19 virus. All misunderstandings in interpreting concepts
sectors of life have also begun to reorganize based on information obtained through the
their activities, one of which is the education various media used. According to Suparno
sector. (2005), a misconception or a wrong concept
In this new normal period, several is a discrepancy between the concepts that
high school education levels and below have are owned or understood with concepts
been carrying out face-to-face learning by based on scientific understanding or
implementing strict health protocols. In understanding accepted by experts in that
addition, there are still several schools and field. Misconceptions in students can be
universities whose learning is still carried caused by several factors, such as early
out online. For about two years undergoing preconceptions,  abilities, stages  of
online learning, has had a positive and development, interests, ways of thinking,
negative impact on students, both students, and other friends (Suparno, 2005). This
and college students. shows that the misconception is also caused
Online learning can potentially lead to by the influence of other friends where the
misconceptions in students, one of which is explanation of the concept given by the
physics. (Azzarkasyi, 2020). The online friend is also not scientifically appropriate.
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The closing of educational institutions
and the implementation of online learning
systems also have an impact on the success
rate  of students, in addition to
misconceptions, there are also impacts such
as learning loss which is a good condition
that a small part or most of the achievement
of learning outcomes is lost due to disruption
of the learning process in education (Haryati,
2022). Disruption of the learning process can
result in decreased interest and motivation to
learn.

Physics is one part of the Natural
Sciences which studies how various
phenomena or natural phenomena occur in
everyday life and knows the interactions in
them so that the universe can be formed.
Physics is not only related to theories and
formulas but there are also important
concepts to learn. This concept forms the
basis for a deeper and broader study of
physics. Thus, in learning physics, more
emphasis is placed on mastery or
understanding of concepts. Embedded
concepts must be per scientific physics
concepts (Sheftyawan et al., 2018) that are,
based on valid research results that have
been tested by previous experts. The
concepts of physics are used by experts, one
of which is to study phenomena that occur in
physical nature. The causes, processes, and
effects of phenomena that occur can be
known or even predicted through the
application of appropriate physical concepts.
Therefore, it is important to have an
understanding of concepts in studying
physics to understand the phenomena that
occur in nature.

Based on  previous  research,
conceptual errors have been found in some
physics materials. Research conducted by
Saputri (2015) states that there are still
students who have a wrong understanding
(misconception) of geometric optical
concepts caused by preconceptions, wrong
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intuition, associative and  humanistic
thinking, and incomplete reasoning.

The purpose of preconception is the
initial conception that is had before
following a lesson, then false intuition is a
feeling in a person that comes from
observing events continuously, associative
thinking is a relationship between two or
more things, such as associating concepts or
terms that can lead to misconceptions. While
humanistic, which is looking at objects with
a human view, and incomplete reasoning,
which comes from incomplete information,
so when concluding, misconceptions can
occur (Suparno, 2005). Misconceptions that
occur can be one of the causes of low
learning outcomes. Students' understanding
of how the concept of a physical
phenomenon occurs then explains how its
physical meaning still tends to be low.
According to M. Taufiq (2012), in physics
lectures, it was found that the concept
mastery of prospective physics teacher
students in the concept of force was still low.
This happens even though students can
remember facts, processes, principles, and
formulas.

The same thing can happen to the
concept of physical optics. Physical optics is
a part of classical optics which studies
interference, diffraction, dispersion, and
polarization events that occur in light
(Sujana, 2014). Without realizing it in the
environment around us, there are several
phenomena or natural phenomena from
physical optics, one of which is the concept
of interference. Interference phenomena can
be seen in soap bubbles, oil on the water
surface, film coatings, anti-reflective
coatings, and color patches on the road. How
the interference process occurs, either in a
narrow slit, a thin layer, or newton's ring, can
be understood from the physical concept of
interference. The interference phenomenon
has been studied by scientists to produce an
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interference concept that is easy to learn and
understand. But in fact, sometimes the
reasons given by students to explain the
concept are not appropriate or even
inappropriate.

This inaccurate or inappropriate
concept can indicate the occurrence of
misconceptions. Physics misconceptions can
be expressed as students' physics concepts
that do not match the simplified physicists'
concepts, can only be accepted in certain
cases and do not apply to other cases, cannot
be generalized, and do not show the
relationship  between physics concepts
(Pebriyanti et al. al. 2015). Then according
to Hakim (2012) states that one indicator of
the occurrence of misconceptions is that the
answers given by students are correct but
students are unable to explain the right
reasons for answering and are accompanied
by high confidence in the truth of the
answers submitted. Apart from that,
students' understanding of concepts is in the
category of understanding concepts or not
knowing concepts.

Misconceptions that occur in students
can result in delays in mastering the next
material. Therefore, it is very important to
know whether the concepts embedded in
students are scientifically appropriate or not.
In addition, it is necessary to know the
causes of these misconceptions so that the
right way to overcome these misconceptions
can be found. Based on the explanation that
has been described, the researcher will
conduct research that aims to find out the
students' misconceptions about the physical
optical concept of interference material and
the causes of misconceptions in students
related to the physical optical concept of
interference material.

RESEARCH METHODS
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The method used in this research is the
Certain of Response Index (CRI). This
method is used to  distinguish
subjects/respondents who have
misconceptions and those who do not
understand or do not know the concept. This
method was developed by Saleem Hasan,
Dion Bagayoko, and Ella L. Kelley.
According to Saleem Hasan, CRI is a
measure of the respondent's level of
confidence in answering the questions given.

The purpose of this study is to
determine the percentage of misconceptions
in physics teacher candidates regarding the
concept of interference material and to find
out what causes these misconceptions to
occur. The subjects in this study were
prospective physics teachers who have
obtained material on interference in the
physical optics course. The instrument used
is in the form of a questionnaire containing
eight true or false choices, accompanied by
reasons and an index of respondents'
confidence in answering the questions.

The indicators used to identify the
conceptual understanding of prospective
physics teachers are four indicators. Each
indicator has three kinds of statements that
are used as questions. Question numbers 1 -
3 are indicators explaining the conditions for
interference, question numbers 4 - 6 are
indicators explaining interference between
two narrow slits, question numbers 7 - 9 are
indicators explaining the occurrence of
interference in thin layers, and question
numbers 10 - 12 are indicators explaining
interference. on Newton's rings.

The time for working on the questions
on the questionnaire was divided into four
groups, which means that several
respondents worked on the questionnaire at
a certain time. There are two kinds of Angel
which contain eight questions. Every two
items include one indicator. The selection of
two questions from the three questions
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provided was done randomly. Each group of
questions is given one questionnaire
between the two questionnaires that have
been made.

The time for answering questions in
each batch is limited to 45 minutes. Data
collection was carried out online with 21
prospective physics teacher respondents
who would fill out a questionnaire on a
Google Form distributed via WhatsApp.

The data obtained were then analyzed
according to the misconception analysis
from CRI, to determine the level of
respondents’ confidence in answering each
question from the questions given. A low
CRI level indicates a lack of confidence in
the concept that is known by the respondent
in answering a question, while a high CRI
level indicates a belief and certainty in a
concept known by the respondent. CRI was
developed using a scale of six, namely from
a scale of 0 to a scale of 5, as shown in the
following table.

Table 1. CRI and its Criteria

No. CRI Criteria

1. 0 (Totally guessed answer)
2. 1 (Almost guessed)

3. 2 (Not sure)

4, 3 (Sure)

5. 4 (Almost certain)

6. 5 (Certain)

Some provisions apply to distinguish
individual respondents' answers between
those who  know the  concept,
misconceptions, and do not know the
concept, as follows.

Table 2. CRI Analysis Based on Answer

Criteria
Answer Low CRI High CRI
Criteria (CRI<2)5) (CRI>2)5)
Correct answer  cqrrect answer
but fow CRI and high CRI
Correct don’t know the
answer concept (lucky master the
concept well

guess)
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Answer Low CRI High CRI
Criteria (CRI<2)5) (CRI >25)
Wrong answer Wrong answer
Wrong and low CRI but high CRI
answer don’t know misconception
concept occurs

Based on the table above, if the
answer is correct but the CRI level is low, it
means that the respondent does not know the
concept (lucky guess). If the respondent's
answer is correct and the CRI level is high,
it means that the respondent has mastered the
concept. If the answer is wrong and shows a
low CRI level, it means that the respondent
does not know the concept. If the answer is
wrong but the CRI level is high, it means that
there is a misconception in the respondent.
Furthermore, with these results, the
percentage calculation of each of these
criteria is carried out using the following
formula,

Percentage x = % x 100%
=X 100%
Percentage z = % x 100%

Percentage y =

Description:

x = Number of respondents who do not know the
concept

y = Number of respondents who do not know the
concept

z= Number of respondents who have

misconceptions
N= Total number respondents

After calculating the data obtained, the
results will be analyzed descriptively on
each of the sub-concepts that have been
determined. By adding up the percentage of
respondents who know the concept and do
not know the concept of each sub-concept
based on the confidence of the respondents'
answers to each question. Meanwhile, the
respondents who experience misconceptions
will be interviewed to find out whether there
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are misconceptions and what are the causes
of these misconceptions.

RESULTS AND DISCUSSION
Results

Based on the results of data analysis
using CRI, it is known that the
understanding of the concept of prospective
physics teachers on interference material has
a low level of misconception, namely
17.07% with 46.91% not understanding the
concept and 36.12% understanding the
concept. The low results of misconceptions
indicate that the concepts that prospective
physics teachers apply in solving problems
are not following existing scientific
concepts.

Understanding the Concept of Interference
Material

Figure 1. Understand the concept of
interference

On the other hand, the category of not
understanding the concept shows the highest
number. The high category of not
understanding is because prospective
physics teachers are not prepared when they
are going to work on questions so they forget
some explanations about this interference
material because this material was studied at
the beginning of the physical optics material.
This also causes prospective physics
teachers to hesitate in answering even
though their answers are correct.

Discussion
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Understanding the  concept of
interference material in detail is grouped into

four indicators, namely explaining the
conditions for interference, explaining
interference  from two narrow slits,

explaining the occurrence of interference in
thin layers, and explaining the occurrence of
interference in  Newton's rings. The
percentage of concept understanding in each
indicator can be seen in Figure 2 below. The
highest misconception is found in indicator
one, which explains the conditions for
interference. This happened because of a
conceptual error that was understood by the
prospective physics teacher regarding phase,
frequency, and amplitude. Students are also
wrong in applying the concept in a statement
even though the concept built by the
prospective physics teacher is correct. In
addition, the results of misconceptions on
other indicators show almost the same
results and are classified as low, ranging
from 9% - 11%.

70,00%

60,00%

50,00%

40,00% .
B Category Don't

30,00% Understand

Percentage

B Category Understand
20,00%
Category

10,00% — Misconception

0,00%
Indicator Indicator Indicator Indicator
1 z 3 4

Figure 2. Percentage of concept understanding
category in each interference indicator

On the other hand, the highest
percentage was obtained in the category of
not understanding the concept, precisely on
indicator four of 65.24% which explained
the concept of the occurrence of newton's
rings. This is indicated by the reasons put
forward by the prospective physics teacher
which are not correct regarding the things
that affect the process of forming newton's
rings even though the answer chosen by the
prospective physics teacher is correct. In
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addition, prospective physics teachers have
a good level of conceptual understanding in
the second indicator with a percentage of
49.05%, namely the ability to explain the
occurrence of interference in two narrow

gaps.

Understanding Concepts on Each Item

Based on the results of the data that has
been obtained after analyzing the answers
from respondents of as many as 21
prospective physics teachers, it can be seen
that the level or category of understanding
between prospective physics teachers will
vary, both in indicators or beliefs of each
prospective physics teacher answering the
questions. which are given. In addition, it is
also accompanied by percentage data in each
category of not understanding concepts,
understanding concepts, and misconceptions
contained in the 12 questions.

The results of the data obtained from
research conducted on the category of
misconceptions that get the highest
percentage value are contained in item
number one, namely 70.00%. Question
number one is part of the indicator that
explains the occurrence of interference with
the concept discussed regarding the phase
size contained in two light waves as a
condition for interference to occur in these
waves.

Meanwhile, questions number four,
seven, nine, and twelve show the smallest
percentage value with no misconceptions
about the concept questions given. In
question number four, the prospective
physics teacher who understands the concept
of the difference in wave mileage is quite
high with a percentage of 60.00%. Then
questions number seven, nine, and twelve
with prospective physics teachers whose
level of not understanding the concept is
quite high with the percentages being
60.00%, 80.00%, and 70.00%, respectively.
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Details of the percentage of concept
understanding in each item can be seen in
Figure 3 below.

90,00% |

80,00% 1

70,00% 1 i

60,00% 1

50,00% | I l

40,00% |

= Don't Understand

Percentage

 Understand

30,00% T Misconception

2000% 1T I o
10,00% vi i

0,00% +
i 2 3 4 5 & 7 B 9 10 11 12

Question Number

Figure 3. Percentage of concept understanding,
in each item

Concept  Understanding Each

Indicator

Indicators explain the conditions for
interference of the total percentage of
prospective physics teachers who work on
the questions on this indicator, each item has
a different category level. The indicator
explains the conditions for this interference
to have three questions. The first question
has the highest misconception category
among other questions, which is 70.00%.
The second question has a misconception
category which is almost the same as the
third question, namely 19.05% and 18.18%.
The second question also has the highest
concept understanding category with a
percentage of 61.90%. While the third
question has the highest category of not
understanding the concept at 54.55%. This
shows that each question has a different
category.

Students who experience
misconceptions about this indicator are due
to errors in applying the concept of
prospective physics teachers to the large
concept of phase and frequency. In addition,
prospective physics teachers tend to only
memorize the concept of the conditions for
the occurrence of the interference. This
causes when the questions are made
differently, it will make the prospective
physics teacher confused in answering. This

on
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is shown in the reasons stated by the
prospective physics teacher that are less
specific in the discussion in question, but the
statement put forward is the correct concept.

Apart from that, the understanding of
the concept of prospective physics teachers
Is quite good on the second question relating
to the terms of frequency and amplitude
conditions in the process of interference.
Although in this question there are still
misconceptions that are classified as low at
19.05%. The lowest misconception is in the
third  question of  18.18%. This
misconception is caused because the
prospective physics teacher is not precise in
understanding the relationship between the
concept of phase difference with the
conditions of frequency and amplitude in the
process of destructive interference. Details
of the percentage level of concept
understanding of prospective  physics
teachers on this indicator are shown in
Figure 4 below.

Indicator 1

7000% 1
60,00%
s0.00% 1
a0,00% 1~ B Don't Understand
30,00% 1
2000% 1
10,00% 1
0,00% =

m Understand

Percentage

Misconce ption

1 2 3

Question Number

Figure 4. The percentage of understanding of
the concept on the indicator explains the
conditions for the occurrence of Interference

The  indicator  describes  the
interference of two narrow slits from the
total percentage of prospective physics
teachers who work on the questions on this
indicator, each item shows a fairly good
understanding of the concept. The indicator
explains the interference requirements of
two narrow slits and has three questions. The
first question has the highest concept
understanding  category among  other
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questions, which is 60.00%. The second
question has a concept understanding
category with a percentage of 57.14%. The
third question has the highest category of not
understanding the concept at 50.00%. This
shows that almost all prospective physics
teachers have understood the concept of this
indicator, although there are still prospective
physics teachers who do not understand the

concept and experience the highest
misconception with a percentage of only
20.00%.  Students who  experience

misconceptions on this indicator can be due
to lack of understanding of the concept of the
distance between dark and light patterns so
that they are wrong in giving answers and
when writing down the reasons for the
answers which shows the confusion of
prospective physics teachers in the concept.
Details of understanding the concept of this
indicator are presented in Figure 5 below.

Indicator 2

60,00% 1

s0,00% 1

40,00% 1+~

30,00% | ® Don't Understand

Py n
20,00% + Understand

Percentage

- Misconception
10,00%

0,00% +- ; :
1 2 3
Question Number

Figure 5. The percentage of understanding of
the concept on the indicator explains the
interference of two narrow gaps

The indicator describes the occurrence of
interference in the thin layer from the total
percentage of prospective physics teachers
who work on the questions on this indicator,
each item has a minimal level of
misconception. The indicator explains the
occurrence of interference in the thin layer
and has three questions. The highest
misconception is found in question number
two, namely the application of the concept of
interference to the physical phenomenon of
soap bubbles and oil with a percentage of
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33.33%. The high percentage is due to a
mismatch in the application of the concepts
of reflection and refraction involved in thin
layer interference. The concept that the
prospective physics teacher has regarding
reflection and refraction itself is correct, but
the prospective physics teacher is not quite
right in connecting the explanation of
reflection and refraction with the occurrence
of interference in existing physical
phenomena. In addition, in other questions
there are no misconceptions or the
percentage is 0%.

In addition to misconceptions, the
highest category in the third indicator is
question number three with a percentage of
80.00%. These results are caused because
the prospective physics teacher does not
understand the concept of different
wavelengths and there is no preparation for
learning before taking the test. In addition,
prospective physics teachers tend to only
memorize the concept of phase change and
the magnitude of the wavelength shift in the
occurrence of the interference. Details of
understanding the concept of prospective
physics teachers on this indicator are shown
in Figure 6 below.

Indicator 3

80,00%
7000% +
60,00%
50,00% +
40,00% 1
30,00% + ™ Understand

B Don't Understand

Percentage

2000% +~ Misconce ption
10,00%
0,00% -+ T T
1 2 3
Question Number

Figure 6. Percentage of concept understanding
on indicators explaining the occurrence of
interference in thin layers

The material in the fourth indicator is
part of the material in the indicator
explaining the occurrence of interference in
the thin layer. The illustration of the
interference phenomenon in this indicator is
that it occurs in Newton's rings. The

discussion will focus more on the concept of
how interference occurs in Newton's rings.

From the total percentage of
prospective physics teachers who work on
the questions on this indicator in each item,
the results of the category understanding of
the concept are the same. In the indicator
explaining the occurrence of interference in
Newton's rings, there are three questions.
The first question has the highest category,
which is not understanding the concept with
a percentage of 40.00%. The second
question has the highest category of not
understanding the concept with a percentage
of 85.71%. The third question has a category
of not understanding the concept of 70.00%.
This shows that almost all prospective
physics teachers do not understand the
concept of interference in Newton's rings.
While the percentage of prospective physics
teachers who experience the highest
misconception is 30.00%.

Students who experience
misconceptions about this indicator can be
due to lack of understanding of the concept
of phase difference experienced by reflected
waves so almost the majority of physics
teacher candidates' answers are wrong and
the reasons given do not show an answer to
the concept. The percentage of concept
understanding on this indicator is shown in
Figure 7 below.

Indicator 4

100,00% 1

s000% |

60,00%
B Don't Understand

40,00% 1 B Understand

Percentage

20,00% Misconception

0,00% - : i
1 2 3

Question Number

Figure 7. Percentage of concept understanding
on indicators explaining the occurrence of
interference in Newton's rings
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Based on the explanation of the results
in this study, it shows that the concept
understanding of the prospective physics
teacher has a fairly good conceptual
understanding. This is shown in the low
category of misconceptions produced with
the highest percentage of 70.00% and the
lowest percentage of 0%. Based on the
results of the analysis of the reasons for each
answer, it can be seen that the prospective
physics teacher who has misconceptions has
the wrong concept in only a few of the
questions provided. This conceptual error
occurs in the statement of the problem
regarding the magnitude of the phase on the
conditions for interference, the formula for
the difference in paths for minimum
interference, determining the distance
between bright patterns, and the phase size
of the reflected wave against the incident
wave in Newton's ring.

Apart from that, the misconceptions of
prospective physics teachers also occur
because the initial concepts possessed by the
prospective physics teacher are correct but
are not appropriate or less specific in the
statement of the question in question. This
occurs in the statement of problems relating
to the magnitude of the frequency as a
condition for interference, the formula for
the difference in paths for minimum and
maximum interference, the role of reflection
in the formation of rainbows in soap bubbles
and rainbows, and the type of lens used in
Newton's ring formation experiment.

The cause of the misconception can be
concluded in the form of incomplete or
inappropriate  associative thinking and
reasoning. These results are in line with the
research results obtained by Saputri (2015),
namely the causes of misconceptions of
prospective physics teachers on geometric
optics concepts in the form of
preconceptions,  associative  thinking,
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humanistic thinking, wrong intuition, and
reasoning or incomplete reasons.

Based on the results of this study, the
causes of misconceptions in the form of
incomplete or inappropriate reasons are very
prominent in the large-phase concept as a
condition for interference. The results of this
study also prove research from Azzarkasyi
(2020) which states that online learning has
the potential to cause students to experience
misconceptions in science learning, one of
which is basic physics.

The implication of the results of this
study is that information on understanding
the concept of light interference material in
physical optics courses, whether in the
categories of not understanding,
understanding, and misconceptions can be
used as information for lecturers or
educators so that the understanding of the
concept of prospective physics teachers is
checked after they finish studying a material.
In addition, it is hoped that future
researchers who will continue this research
will be able to find the causes of all
categories of concept understanding, namely
not understanding, understanding, and
misconceptions that occur in prospective
physics teachers and can be used as a
reference for researchers who will develop a
solution to overcome the problem of
understanding the concept of physics.

CONCLUSION

Based on the results of research that
has been carried out on prospective physics
teachers, the results obtained in the category
of not understanding the concept of 46.91%,
understanding the concept of 36.12%. and
low misconception of 17.07%. The cause of
these misconceptions is broadly due to the
concept error built by the prospective
physics teacher and the discrepancy in the
application of the concept to the given
concept statement.
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