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1. Introduction

The concept of Simple Harmonic Motion (SHM) is closely tied to everyday life, making it
essential for students to learn and understand. However, in reality, many students struggle with
misconceptions related to SHM (Amalia & Oktavianty, 2018). Research by Rahmawati (2021)
revealed that students' misconceptions regarding SHM were as high as 61% in the topic of amplitude.
Similar results were found in the study by Ramadani, et al (2021), which reported that 51.86% of
students had misconceptions about SHM. On the other hand, Mahen & Nuryantini, (2018) research
indicated that 32.2% of students had misconceptions about SHM. These studies collectively
demonstrate a relatively high prevalence of misconceptions among students in the SHM topic.
Misconceptions refer to situations where students have inaccurate understandings of a concept,
misuse concepts, misclassify examples in relation to concept application, assign different meanings
to a concept, confuse different concepts, and incorrectly establish hierarchical relationships between
concepts (Rahmawati et al., 2019). Misconceptions and not understandings of concepts arise because
of the lack of solid understanding that students have (Khoiri et al, 2024). Students with
misconceptions may either genuinely lack an understanding of a concept or have developed
misconceptions (Mahen & Nuryantini, 2018). Students with misconceptions often believe their
understanding is correct, even when it deviates from the theory (Hajiriah etal., 2019). Another factor
contributing to student misconceptions is that the source material they learn from may be accurate,
but their interpretation is flawed, leading to misconceptions (Tarisalia et al.,, 2020). Given these
results and explanations, it is evident that a significant number of students struggle with
misconceptions in the SHM topic, necessitating efforts to reduce them. This is in accordance with the
important focus of many studies that discuss concept understanding problems(Mihret et al., 2023).

Misconception reduction is an educational endeavor aimed at minimizing and eliminating
students' misconceptions or misunderstandings of specific concepts, ensuring that their understand-
ing of those concepts aligns accurately (Prasetyo et al., 2020). Reducing misconceptions is crucial, as
misconceptions are a common issue that often arises after the learning process. It is important to
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identify the factors that cause misconceptions (Resbiantoro & Setiani, 2022) . Misconceptions
become a serious problem if left unaddressed and unimproved (Rohmah & Fadly, 2021). Unlike
students who lack a general understanding of a concept, students with misconceptions are
challenging to correct because they often have a high level of confidence in their flawed
understanding (Mukhlisa, 2021).

Numerous efforts to reduce misconceptions in SHM have been made, including Mahen &
Nuryantini (2018) using the STS model in teaching to reduce students' misconceptions about simple
harmonic vibrations. Their results demonstrated that the STS model effectively reduced miscon-
ceptions with high effectiveness. In contrast, Alqadri et al (2020) applied the NOVICK learning model
to remediate students' misconceptions regarding SHM. Their research showed that the effectiveness
of reducing student misconceptions with the NOVICK model in SHM was moderate. Khairunnisa et al
(2018) also conducted research on integrating remediate misconception with the ECIRR conceptual
change model for SHM, and they found that the ECIRR model was highly effective, AS = 0.7275, in
reducing students' misconceptions.

However, the methods used to reduce misconceptions primarily focus on implementing specific
teaching models. In this study, the researchers aim to reduce student misconceptions on the SHM
topic by using formative assessment in the form of isomorphic problems with feedback. Formative
assessment based on isomorphic problems can improve conceptual understanding by providing
instant feedback tailored to the issues and problems students faced (Kusairi, 2020). The feedback
offered consists of material corresponding to the indicators that need improvement to correct '
misconceptions. Formative assessment is chosen because it is considered more efficient, requiring
less time and being flexible in implementation (Tohir, 2019). Moreover, it is often impractical to
repeat the entire learning material due to time constraints Megalina (2019), so reducing
misconceptions using formative assessment with isomorphic problems and feedback is a viable
solution.

Isomorphic problems are different representations of the same physics concept. These
problems have the same level of difficulty within an indicator but are presented in different forms,
allowing for variation in the questions, and can be used to measure understanding (Ningsari et al.,
2021). These problems serve as the basis for developing feedback given to students (Kurniawan et
al,, 2021). Offering feedback within the question items can provide quick responses to students,
enhancing their understanding, reducing misconceptions (Sulistyowati et al., 2017).

The reason for using isomorphic problems as an instrument to reduce misconceptions is that
they offer an opportunity to address misunderstandings of complex physics concepts, which often
require high-level reasoning (Attaqgie, 2021). In addition, it is still rare for previous studies to use
isomorphic problems with feedback to reduce misconceptions. Previous studies focused on using
isomorphic problems to identify students' misconceptions, such as those conducted by (Tatsar et al,,
2017; Alatas et al.,, 2021). PowerPoint has the advantage of easy access and does not require special
skills in developing (Kurniawan et al.,, 2020). He also noted that the easy access to PowerPoint can
encourage teachers to develop isomorphic problems instruments in their schools.

Hence, the researchers aimed to conduct further research on reducing student misconceptions
in the SHM topic, titled "The Effect of Isomorphic Problems with Feedback to reduce students’
misconceptions on Simple Harmonic Motion." This research also assessed the effectiveness of
formative assessment based on isomorphic problems with feedback in reducing student miscon-
ceptions in the SHM topic.

2. Method

This study employed the One Group Pretest-Posttest Design, which includes conducting initial
and final tests for a single group. Sugiyono (2022) explained that the results of the treatment using
the One-Group Pretest-Posttest Design can be more accurate as it involves comparing data before
and after the treatment. The chosen design aligns with the research objective, which is to determine
the effectiveness of formative assessment based on isomorphic problems with feedback in reducing
student misconceptions in the topic of SHM. The research pattern using the One Group Pretest-
Posttest Design is depicted in Table 1.
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Table 1. One Group Pretest Posttest Design Research Design (Sugiyono, 2022)

Pretest Treatment Posttest
0, X 0,

0, : Pretest Score (Initial Test)

X : Isomorphic Assessment with Feedback (Treatment)

0, : Posttest Score (Final Test)

The research was conducted at SMA Negeri 1 Singosari, with the target population being Grade
XI IPA (Science) students. The research sample consisted of 33 students, chosen through simple
random sampling. Simple random sampling was employed because all Grade XI students at SMA
Negeri 1 Singosari had relatively similar abilities, as there was no grouping or classification of
students based on specific criteria, and they had completed the SHM material.

Data collection techniques in this research involved the use of tests. The research instrument
used a four-tier diagnostic test. The test was used to identify students' misconceptions (Jubaedah et
al, 2017). The test was conducted twice, namely pretest and posttest. The pretest was used to
ascertain misconception profiles before the intervention, and the posttest was employed to
determine these profiles after the intervention. The four-tier diagnostic test instrument was adopted
from Siahaan's research, comprising 14 items that underwent validity and reliability testing. It was
deemed valid (>0.213) and reliable with a reliability coefficient of 0.852302 using Microsoft Excel
2010 and 0.820735 using IBM SPSS 25 (Siahaan, 2021).

The research treated the experiment class using formative assessments based on isomorphic
problems with feedback using PowerPoint. The isomorphic problems are test instruments
comprising three items with the same problem-solving concept for each indicator, accompanied by
feedback, aimed at reducing students' misconceptions in the Simple Harmonic Motion (SHM) topic
based on the results of the pretest.

The isomorphic problems instrument differs from the four-tier diagnostic test instrument. The
four-tier diagnostic test used to diagnose and categorize students based on their understanding,
namely understanding the concept, partial understanding, misconceptions, and not understanding
the concept. The instrument consists of four levels of problems: the question itself, the confidence
level in the answer, the reasoning behind the answer, and the confidence level in the reasoning.
Essentially, the four-tier diagnostic test instrument is composed of a single question, complemented
with reasoning and students' confidence levels in their answers. Thus, tiers 2, 3, and 4 in this
instrument function to solidify students' understanding,.

In contrast, the isomorphic problems instrument comprises three items with the same problem-
solving method but presented in different representations. It is used to identify general issues in
students' understanding. The isomorphic problems instrument does not delve into reasoning or
confidence in the answers but emphasizes consistency in students' answers based on their
understanding. When students can consistently answer the questions, they are considered to have
understood the concept. However, if students are inconsistent in their responses to the three
isomorphic problems, they are considered to have issues with their understanding, such as
misconceptions, requiring follow-up in the form of feedback. This feedback will correct students'
misconceptions. Variations in isomorphic problems can also enhance the confidence level in the
answers provided for a specific indicator.

The isomorphic problems instrument was developed based on the four-tier diagnostic test
question indicators and underwent expert content validation with a very valid result of 90%. This
result indicates that the isomorphic problems instrument is highly suitable for use as a tool to reduce
student misconceptions about the SHM topic. Isomorphic problems validated as such were then
presented in Microsoft PowerPoint in accordance with the isomorphic problems template and
format. The PowerPoint medium also underwent practicality testing with Grade XI students who had
completed the SHM material. The practicality test yielded a 94% percentage with the category of very
practical.

The developed PowerPoint medium requires students to correctly answer three isomorphic
problems within one indicator. Afterward, students are directed to the discussion slides to reinforce
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the material before moving on to the next indicator. However, if students cannot answer all three
isomorphic problems correctly, they will be directed to the material slides corresponding to the
indicator as feedback to improve their conceptual misunderstandings and misconceptions. After
reading the material slides, students are guided to reattempt the problems based on the indicator
until all three are answered correctly. The treatment is concluded with a posttest to measure the
profile of student misconceptions after the treatment. The posttest results are compared with the
pretest results to determine the percentage of reduction in misconceptions or improvement in
students' conceptual understanding. The answers to the pretest and posttest are interpreted based
on the rubric for interpreting the results of the four-tier diagnostic test, as presented in Table 2.

Table 2. Interpretation Four Tier Diagnostic Test (Astuti et al., 2023)

N Tier 1 Tier 2 Tier 3 Tier 4 Category
1 1 1 1 1 Understand The Concept
1 1 1 0
1 0 1 1
1 0 1 0
1 1 0 0
1 1 0 1
2 1 0 0 1 Partially Understand
1 0 0 0
0 1 1 1
0 1 1 0
0 0 1 1
0 0 1 0
0 1 0 0
3 0 0 0 1 Don’t understand the concept
0 0 0 0
4 0 1 0 1 Misconceptions

The interpretation of students' answers is presented in the form of bar charts to determine their
conceptions during the pretest and posttest. Pretest and posttest conception profiles can also be used
to ascertain changes in students' conceptions, whether in understanding the concept, partial
understanding, misconceptions, or not understanding the concept. After identifying the profiles of
students' conceptions, the next step involves testing through non-parametric statistical analysis,
specifically the McNemar test.

The McNemar test is used to analyze two sets of paired binomial data by utilizing a 2x2
congruence table (Pembury Smith & Ruxton, 2020). The McNemar test is employed to determine the
difference in misconceptions before and after the treatment involving formative assessments based
on isomorphic problems with feedback. The McNemar statistical test emphasizes the aspects of
testing conducted before and after the treatment.

The McNemar test was chosen because the data being analyzed consists of nominal data in the
form of student conception categories as outlined in Table 3. The McNemar test was conducted using
IBM SPSS 25 software and employed an auxiliary table to facilitate data presentation.

Table 3. The McNemar Test Auxiliary

After Treatment

Before Treatment

Not Misconceptions Misconceptions
Misconceptions A B
Not Misconceptions D C

A = Misconceptions turned into not-misconceptions

B = Misconceptions remained as misconceptions

C = Not-misconceptions turned into misconceptions

D = Not-misconceptions remained as not-misconceptions

The next analysis is carried out using the Decreasing Quantity of Misconception (DQM) test. The
DQM test is employed to determine the percentage and effectiveness of reducing students'
misconceptions between the pretest and posttest results. The formula for calculating the DQM value
is can be seen in formula (1) (Kurniawan et al., 2019). the ideal percentage of misconceptions, which
in this case is 0%.
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% Pretest—% Posttest
% Pretest—% Ideal

100%

DQM = (1)

The research data is also presented in the form of continuous data, allowing for analysis with
parametric statistical analysis using paired t-tests. However, if the data does not meet the
prerequisites for a normal distribution or homogeneity, it is analyzed using non-parametric
statistical analysis using the Wilcoxon test with IBM SPSS 25 software.

Based on the explained analysis methods, this research is generally divided into three stages:
the preparation stage, including defining the problem and objectives, determining the design, and
selecting the instruments; the implementation stage, including the pretest, analysis of pretest results,
treatment with isomorphic problems, posttest, and analysis of posttest results; and the final stage,
consisting of pretest and posttest analysis, hypothesis testing, drawing conclusions, and preparing
the report.

3. Results and Discussion

3.1. Students' Conception Profiles

The students' conception profiles were obtained based on the combination of responses from
the four-tier diagnostic test used for the pretest and posttest. The students' responses were
categorized into students who had a good understanding of the concept, those who had a partial
understanding, those with misconceptions, and those who did not understand the concept. The
students' conception profile during the pretest can be seen in Figure 1.

STUDENT CONCEPT PROFILES IN THE PRETEST

B Understand The Concept Partially Understand Misconception Don’t understand the concept
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Figure 1. Students’' Conception Profile in the Pretest

Figure 1 indicates that the highest percentage of students' conceptions falls into the category of
misconceptions, with an average of 40.9%, followed by the partial understanding category with an
average of 33.8%. The category of not understanding the concept is in the third position with an
average of 14.1%, and the category of a good understanding of the concept is in the last position with
an average of 11.3%. These results indicate that most students experience misconceptions. The
misconceptions experienced by students based on the pretest results can be seen in Table 4.

Table 4. Profile of Misconceptions Simple Harmonic Motion

No Misconceptions

1 Students believe that in one cycle of harmonic vibration, a particle covers a distance of 2A.
Students think that the amplitude is equal to the distance covered in one cycle of harmonic vibration.

2 Students assume that when a particle is on the negative Y-axis, its position and velocity are always negative.

3 Students assume that the greater the horizontal distance between troughs or peaks, the larger the amplitude.
Students believe that the more vibrations that occur in a given time, the lower the frequency.

4 Students mistakenly think that the mass of an object hanging on a spring does not affect its harmonic motion period.

5 Students believe that giving a pull to a pendulum bob will make it undergo harmonic motion.
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0 Misconceptions

N
6 Students think that the higher the position of an object undergoing harmonic motion, the faster its period.
7 Students believe that increasing spring stretch reduces its total energy.
8 Students assume that increasing spring stretch reduces the maximum velocity.
9 Students think that increasing spring stretch reduces the maximum acceleration.
Students believe that increasing spring stretch does not affect the maximum acceleration.

10 Students assume that acceleration in harmonic motion is zero when at x = A or y = A, as there is no harmonic motion.

11 Students think that increasing the spring constant reduces the vibration frequency.

12 Students believe that if the spring's potential energy is increased, while frequency and mass remain constant, the
amplitude will remain the same.

13 Students assume that increasing the mass of an object is necessary for the maximum velocity in harmonic motion to

increase.
14 Students believe that when the potential energy (EP) is equal to the kinetic energy (EK), the displacement that occurs is
2A.

The students were then subjected to a treatment involving the implementation of formative
assessment with isomorphic problems accompanied by feedback to reduce misconceptions. The
formative assessment provided was expected to remediate misconceptions and enhance the
students' conceptions. Following this treatment, the students were administered a final test to
determine the profile of their conceptions after the intervention. The profile of the students'
conceptions posttest can be observed in Figure 2.

STUDENT CONCEPT PROFILES IN THE POSTTEST
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Figure 2. Profile of Student Conceptions in the Posttest

Figure 2 indicates that after the intervention, the percentage of students with a clear
understanding of the concept is the highest, with an average of 75.8%. It is followed by the partially
understood category, with an average of 20.1%. The misconceptions category is ranked third, with
an average of 3.7%. Finally, the category of students who do not comprehend the concept is the
lowest, with an average of 0.4%. These results indicate an improvement in students' conceptions,
with a 64.5% increase in the percentage of students who fully understand the concept. This is
followed by a 37.2% reduction in the percentage of students with misconceptions and a 13.7%
reduction in the partially understood and not understood concept categories. Examples of student
answers are presented in Figure 3.
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Figure 3. Examples Of Misconceptions and Understand the Concept Student Answers

3.2. McNemar Test

The McNemar test was used to determine the difference in misconceptions among students
before and after the implementation of formative assessment based on isomorphic problems as an
effort to reduce misconceptions in SHM. McNemar's Statistical Test was chosen because the pretest
and posttest data were presented in ordinal data categorization. The McNemar Test results can be
seen in Table 5.

Table 5. Results of the McNemar Test Analysis

No A B C D p value Conclusion
1 19 0 0 14 0,000 Significant
2 11 0 1 21 0,006 Significant
3 23 1 1 8 0,000 Significant
4 18 0 1 14 0,000 Significant
5 7 0 0 26 0,016 Significant
6 16 1 1 15 0,000 Significant
7 10 0 0 23 0,020 Significant
8 7 0 0 26 0,016 Significant
9 12 0 1 20 0,003 Significant
10 3 0 0 30 0,250 Not Significant
11 20 1 0 12 0,000 Significant
12 14 1 4 14 0,031 Significant
13 10 1 1 21 0,012 Significant
14 14 1 1 17 0,001 Significant

Table 5 indicated that after students received the treatment in the form of formative assessment
based on isomorphic problems, there was a significant reduction in misconceptions among the
students. This can be observed in the 13 indicators with a p-value < 0.05, confirming that Ha is
accepted, signifying a significant difference in misconceptions among the students before and after
the treatment using formative assessment based on isomorphic problems. Furthermore, only one
indicator, number 10, had a p-value of 0.250 (p= 0.05), hence HO is accepted, suggesting no significant
difference in misconceptions among the students before and after the treatment using formative
assessment based on isomorphic problems accompanied by feedback. Both results above indicate
that the implementation of formative assessment based on isomorphic problems can effectively
reduce misconceptions among the students.

3.3. Decreasing Quantity of Misconception (DQM)

Decreasing Quantity of Misconception (DQM) is an analysis used to determine the effectiveness
of reducing or decreasing the quantity of misconceptions among students through formative
assessment based on isomorphic problems. The results of the DQM test can be seen in Table 6.

Table 6. Results of the DQM Test Analysis

Indicator DQM Value (%) Category
1 100 High
2 91 High
3 92 High
4 94 High
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Indicator DQM Value (%) Category
5 100 High
6 88 High
7 100 High
8 100 High
9 92 High
10 100 High
11 95 High
12 67 Moderate
13 82 High
14 87 High
Mean 92 High

Analysis of the DQM test shows a decrease in misconceptions after being treated with formative
assessment based on isomorphic problems accompanied by feedback. The most significant decrease
in misconceptions occurred in indicators 1, 5, 7, 8, and 10, amounting to 100%, falling into the "High"
category (70%<DQM=<100%). The lowest decrease in misconceptions occurred in indicator 12, which
decreased by 67% and falls into the "Moderate" category. The average decrease in misconceptions
across all items was 92%, categorized as "High."

3.4. Paired sample t-test

A Paired sample t-test was used to determine the difference between students' conceptions
before and after the implementation of formative assessment based on isomorphic problems. The
analysis is conducted by comparing the average values of the pretest and posttest. The paired t-test
has prerequisites that need to be met, which are data normality and homogeneity. Therefore,
normality and homogeneity tests were conducted using IBM SPSS 25.

The normality test results indicate that the pretest data follows a normal distribution with a p-
value of 0.231 (p= 0.05), while the posttest data does not follow a normal distribution with a p-value
0of 0.021 (p < 0.05). Subsequently, the homogeneity test results show that the data is homogeneous,
with a p-value of 0.155 (p= 0.05). These results indicate that the data cannot be analyzed using the
parametric paired t-test.

An alternative analysis was performed using the non-parametric Wilcoxon signed-rank test. The
results of the test indicate that all students experienced an improvement in their conceptions, as
evidenced by positive ranks for all 33 students. In other words, the entire sample experienced
increased conceptions after the treatment with formative assessment based on isomorphic problems
accompanied by feedback. The Wilcoxon test yielded a p-value of 0.000 (p< 0.05), indicating that Ha
is accepted, meaning there is a significant difference between students' conceptions before and after
the treatment using formative assessment based on isomorphic problems accompanied by feedback.

3.5. Discussion

The treatment in this study involved the use of formative assessment based on isomorphic
problems with PowerPoint as the medium. The isomorphic problems in this study were employed as
formative assessments. If students were unable to answer all three questions correctly, it indicates
that they still had issues with understanding the concept. The follow-up involved providing feedback,
which consisted of additional materials for students facing understanding issues and discussions to
reinforce the understanding of students who had successfully answered all three questions. The
provision of materials and discussions as follow-ups would clarify the understanding of students
with misconceptions and strengthen the answers provided to students. Therefore, formative
assessment based on isomorphic problems accompanied by feedback effectively reduced miscon-
ceptions among students in the SHM subject, with a "High" level of effectiveness. It is similar to the
findings of Kusairi (2020) who found that the isomorphic test could help students to learn physics.

The success of isomorphic problems accompanied by feedback in improving students'
conceptions can be observed in the comparison of conceptions' profiles before and after the
treatment, indicating an increase of 64.5% in students with a good understanding of the concept,
followed by a decrease in the number of misconceptions by 37.2%, partial understanding by 13.7%,
and a lack of understanding by 13.7%. One of the questions that demonstrates the success of
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formative assessment accompanied by feedback in reducing misconceptions can be seen in the shift
in students' conceptions in indicator 4, as presented in Table 7.

Table 7. Shift in Students' Conceptions 4t Indicator

Pretest Posttest Total
uUcC PU M NUC

Understand the concept (UC) 0 0 0 0 0

Partially understanding (PU) 2 1 0 0 3

Misconceptions (M) 15 3 0 0 18

Not understand the concept (NUC) 9 2 1 0 12

Total 26 6 1 0 33

Students' conceptions during the pretest were primarily categorized as misconceptions,
accounting for 55% (18 students). After the treatment involving formative assessment based on
isomorphic problems accompanied by feedback, there was a significant shift in conceptions, with the
majority falling into the category of having a good understanding of the concept, at 79% (26
students). Students with misconceptions believed that the mass of the object connected to a spring
did not affect its harmonic motion's period. They failed to understand that the period of a spring's
harmonic motion is directly proportional to the square root of its mass. In accordance with
Tumanggor et al, (2020) findings, the misconception of simple harmonic motion occurs in the
frequency sub topic with a percentage of 75%. The feedback provided in the formative assessment
based on isomorphic problems with feedback for indicator 4 explained that the period is directly
proportional to the square root of mass, which effectively corrected and improved the concept
misunderstandings, thereby convincing students of the correct concept.

However, the posttest results still showed that some students fell into the category of partial
understanding, amounting to 20.1%, with the highest percentage in Indicator 3 at 45%. Students in
this category had a somewhat correct understanding but were not entirely comprehensive, meaning
they still couldn't grasp some concepts fully. There were also instances of students having
misconceptions, making up 3.7% of students, with the highest percentage occurring in Indicator 12.
Students with misconceptions had high confidence in their answers, but their responses did not align
with the underlying concepts. It is different from the findings of Grazziotin-Soares et al (2021) who
found that students felt more confident with the correct answer and otherwise they experienced less
confidence in misconception items. Furthermore, it is important to consider the relationship between
the level of confidence with misconceptions because the more student’s confidence with their
answer, the more difficult to help them during their study in physics (Cyr & Anderson, 2013).
Moreover, there were cases of students falling into the category of not understanding the concept,
accounting for 3% in Indicators 12 and 13. Students who did not understand the concept couldn't
answer questions correctly and lacked confidence in their responses.

The presence of students' conceptions deviating into partial understanding, misconceptions,
and not understanding the concept could be attributed to various factors, including low
responsibility. Farid & Aziz (2023) explain that the cultivation character of responsibility
experienced various challenges such as the diverse character of students and the sense of
responsibility in each individual is still low. Students lacked discipline, sportsmanship, adherence to
rules, and commitment, and when given assignments for self-study using formative assessment
based on isomorphic problems with feedback, they did not achieve optimal results, as indicated by
deviations in their conceptions. Another reason is because misconceptions are resistant so that they
are difficult to change and have been deeply rooted in certain concepts (Soeharto et al., 2019). This
can strengthen Suprapto's (2020) opinion that misconceptions are a problem in all physics materials.

The McNemar test analysis showed that in 13 indicators, there was a significant difference in
students' misconceptions before and after the treatment using formative assessment based on
isomorphic problems with feedback. The students' misconceptions experienced significant changes
after being exposed to formative assessment based on isomorphic problems with PowerPoint. This
shift occurred because there was a transition from misconceptions to the correct understanding of
the concept. This shift indicates that the misconceptions that occurred can be addressed and reduced
by using formative assessment based on isomorphic problems with feedback. However, the results
were different for Indicator 10, where there was no significant difference in students' misconceptions
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before and after the treatment using formative assessment based on isomorphic problems with
feedback, as shown in Table 8.

Table 8. The Shift in Misconceptions 10t Indicator

Before Treatment After Treatment

Not Misconceptions Misconceptions
Misconception 3 0
Not Misconception 30 0

Table 8 shows that based on the pretest results, the percentage of student misconceptions is
relatively low, at 9% (3 students). Thus, when subjected to treatment in the form of formative
assessment using isomorphic problems accompanied by feedback, a shift from misconceptions to
correct understanding occurs. This shift was experienced by all students who had misconceptions
during the pretest. The McNemar test was conducted by comparing the difference in the proportion
of student misconceptions before and after the treatment. Therefore, when the proportion of
misconceptions in the pretest is low, and there is a change to a correct understanding, the resulting
difference is not significant.

In addition to the McNemar test results that showed no significant difference in indicator 10,
interesting results can also be observed in indicator 12, where the shift in misconceptions can be
seen in Table 9.

Table 9. The Shift in Misconceptions 12t indicator

Before Treatment After Treatment

Not Misconceptions Misconceptions
Misconception 14 1
Not Misconception 14 4

Table 9 reveals that, surprisingly, after the treatment involving formative assessments based on
isomorphic problems with feedback, there were four students who initially held correct
understandings but later developed misconceptions. These students initially believed that when the
energy within the spring system is increased, while the frequency and mass remain constant, the
amplitude would increase. However, these students lacked confidence in their answers. Situations
like this can occur during the learning process. Student uncertainty and misconception can lead to
confusion when they receive feedback on the material from the treatment. Misconceptions that arise
can result in confusion and resistance to corrections or specific exercises (Richey et al.,, 2019).

The McNemar test, as a whole, showed that there was a significant difference in student
misconceptions after the implementation of formative assessments based on isomorphic problems
with feedback. This is because Isomorphic and feedback can provide more accurate information
about materials that have not been mastered (Kurniawan et al.,, 2021). Therefore, the feedback
provided is more appropriate. These findings provide new insights to the general public as there is
still a scarcity of similar research that addresses the effectiveness of isomorphic problems along with
feedback in mitigating misconceptions.

Furthermore, the analysis of the Decreasing Quantity of Misconception (DQM) indicates that
formative assessments based on isomorphic problems with feedback, implemented using
PowerPoint, are capable of reducing misconceptions by 92% (in the "High" category) in total. This is
detailed by observing a reduction in the "High" category across all 13 indicators, with only one
indicator showing a reduction in the "Moderate" category. The reduction in misconceptions in the
"Moderate" category is particularly observed in indicator 12. As discussed earlier, indicator 12 had
the highest number of misconceptions during the posttest, so when compared to the pretest, the
reduction falls into the "Moderate" category. After the treatment, students still exhibited miscon-
ceptions and misunderstandings when it came to understanding the relationship between changes
in energy and amplitude when frequency and mass remain constant. The overall results of the DQM
test strengthen previous research findings, such as those of Attaqie, which explained that posttest
results for students who used computer-based formative assessments with isomorphic problems
showed improvement, making it a practical method with potential for reducing student
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misconceptions(Attaqgie, 2021). Research by Nuha et al. further supports these findings by suggesting
that the use of web-based isomorphic problems with formative feedback provides enhanced
understanding and effectively reduces student misconceptions since the experimental group
achieved higher results compared to the control group (Nuha et al,, 2017).

The analysis of Wilcoxon test data allows for the conclusion that there is a significant difference
in students' conceptions following the implementation of formative assessments based on
isomorphic problems using PowerPoint. The treatment can indeed influence students' understand-
ing of the concept. This aligns with Kusairi (2020) who explained that the use of isomorphic questions
can provide better feedback to identify achievement and improve learning quality. Another study by
Sulistiyowati and her team also revealed differences in student learning outcomes after using
isomorphic problems with web-based feedback (Sulistyowati et al., 2017).

4. Conclusion

The analysis of data pretest and posttest involving formative assessments based on isomorphic
problems with feedback using PowerPoint has yielded the following results: 1) The McNemar test
analysis indicates that among the 13 indicators, where the p-value is < 0.05, Ha is accepted, showing
a significant difference in students' misconceptions before and after the treatment involving
formative assessments based on isomorphic problems with feedback. Furthermore, for indicator
number 10, a p-value of 0.250 (p= 0.05) is observed, leading to the acceptance of HO, indicating no
significant difference in students' misconceptions before and after the treatment involving formative
assessments based on isomorphic problems with feedback. 2) The Decreasing Quantity of
Misconception (DQM) analysis shows a decrease in misconceptions with an average effectiveness
rate of 92%, falling within the "High" category. 3) The Wilcoxon test analysis produces a p-value of
0.000 (p< 0.05), thereby accepting Ha, indicating a significant difference in students' conceptions
before and after the treatment involving formative assessments based on isomorphic problems with
feedback. In conclusion, this study demonstrates that formative assessments based on isomorphic
problems with feedback using PowerPoint lead to significant reduction in misconceptions on the
topic of Simple Harmonic Motion, with high effectiveness. Future research can analyze similar media
with different materials and have various understanding problems. It is also important to increase
the number of research samples to obtain more accurate results.

Author Contributions
All authors have equal contributions to the paper. All the authors have read and approved the
final manuscript.

Funding

This research is funded by Universitas Negeri Malang through thesis publication grant scheme.

Declaration of Conflicting Interests
The author declared no potential conflicts of interest with respect to the research, authorship,
and/or publication of this article.

Acknowledgement

We would like to express our gratitude to the Universitas Negeri Malang for its finance support
of the physics education thesis publication grant scheme through internal funds. This award is
important and significantly contributes to the quality and success of this publication.

References
Alatas, F., [lhamiah, S., & Suryadi, A. (2021). IDENTIFICATION OF STUDENTS’ MISCONCEPTIONS USING ISOMORPHIC TEST:
THE CASE OF NEWTON’S LAW OF MOTION. EDUSAINS, 13(2), 174-184. https://doi.org/10.15408/es.v13i2.23967

Algadri, R., Djudin, T., & Syaiful, B. A. (2020). Penerapan Model Pembelajaran Novick Untuk Meremediasi Miskonsepsi Siswa
Pada Materi Getaran Harmonis. Jurnal Pendidikan Dan Pembelajaran Khatulistiwa (JPPK), 9(1).
https://dx.doi.org/10.26418/jppk.v9i1.38759

Amalia, A. A, & Oktavianty, E. (2018). Efektivitas Model Pembelajaran STS Untuk Mereduksi Miskonsepsi Pada Materi Getaran
Harmonik Sederhana di SMA. Jurnal Pendidikan Dan Pembelajaran Khatulistiwva (JPPK), 8(11).
https://dx.doi.org/10.26418/jppk.v8i11.37580

11



Momentum: Physics Education Journal, 9(1), 2025

Astuti, I. A. D, Bhakti, Y. B,, Prasetya, R., & Rahmawati, Y. (2023). Four Tier-Relativity Diagnostic Test (4T-RDT) to Identify
Student Misconception. JIPF (Jurnal llmu Pendidikan Fisika), 8(1), 75-84. https://dx.doi.org/10.26737 /jipf.v8i1.3668

Attaqie, H. V. A. (2021). Asesmen Formatif Berbasis Komputer Menggunakan Soal Isomorfik Sebagai Peluang Untuk Mereduksi
Miskonsepsi Siswa pada Materi Fluida Statis [Skripsi]. Universitas Negeri Malang.

Cyr, A.-A.,, & Anderson, N. D. (2013). Updating misconceptions: Effects of age and confidence. Psychonomic Bulletin & Review,
20(3), 574-580. https://doi.org/10.3758/s13423-012-0357-0

Farid, F., & Aziz, R. (2023). Pengembangan karakter tanggung jawab siswa melalui penguatan aktivitas guru di dalam kelas.
Jurnal Pendidikan Karakter, 14(2), 114 121. https://doi.org/10.21831/jpka.v14i2.57985

Grazziotin-Soares, R, Blue, C,, Feraro, R, Tochor, K., Ardenghi, T. M., Curtis, D., & Ardenghi, D. M. (2021). The interrelationship
between confidence and correctness in a multiple-choice assessment: Pointing out misconceptions and assuring
valuable questions. BDJ Open, 7(1), 10. https://doi.org/10.1038/s41405-021-00067-4

Hajiriah, T. L., Mursali, S., & Dharmawibawa, I. D. (2019). Analisis Miskonsepsi Siswa Dalam Menyelesaikan Soal Miskonsepsi
Pada Mata Pelajaran Biologi. Bioscientist: Jurnal Ilmiah Biologi, 7(2), 97-104.
http://dx.doi.org/10.33394/bjib.v7i2.2356

Jubaedah, D. S., Kaniawati, 1., Suyana, 1., Samsudin, A., & Suhendi, E. (2017). Pengembangan tes diagnostik berformat four-tier
untuk mengidentifikasi miskonsepsi siswa pada topik usaha dan energi. Prosiding Seminar Nasional Fisika (E-Journal),
6, SNF2017-RND-35-40.

Khairunnisa, K., Djudin, T., & Oktavianty, E. (2018). Mengintegrasikan Remediasi Miskonsepsi Menggunakan Model
Conceptual Change Tipe Ecirr Dalam Pembelajaran Getaran Harmonis. jurnal Pendidikan Dan Pembelajaran
Khatulistiwa (JPPK), 7(5). https://dx.doi.org/10.26418/jppk.v7i5.25698

Khoiri, N,, Lilyani, F. S. T., & Wijayanto, W. (2024). E-comic as a media to build an understanding of newtons concepts.
Momentum: Physics Education Journal, 8(1), 154-165.

Kurniawan, B. R, Kusairi, S., Puspita, D. A., & Kusumaningrum, R. W. (2021). Development of Computer Based Diagnostic
Assessment Completed with Simple Harmonic Movement Material Remedial Program. jurnal Pendidikan Fisika
Indonesia, 17(1), 1-12.

Kurniawan, B. R, Shodiqin, M. I, Saputri, D. E., Kholifah, M. N., & Affriyenni, Y. (2020). Development of android-based
assessment to improve student’s concept acquisition on vector topics. AIP Conference Proceedings, 2215(1), 050009.

Kurniawan, Y., Muliyani, R,, & Nassim, S. (2019). Digital Story Conceptual Change Oriented (DSCC) to Reduce Students’
Misconceptions in Physics.  Jurnal IImiah Pendidikan Fisika Al-Biruni, 8(2), 211-220.
https://doi.org/10.24042 /jipfalbiruni.v0i0.4596

Kusairi, S. (2020). A web-based formative feedback system using isomorphic items to support Physics learning. Journal of
Technology and Science Education, 10(1), 117. https://doi.org/10.3926 /jotse.781

Mahen, E. C. S., & Nuryantini, A. Y. (2018). Profil Miskonsepsi Calon Guru Fisika pada Materi Gerak Harmonik Sederhana.
Physics Communication, 2(1), 18-25.

Megalina, Y. (2019). Penerapan Fungsi Manajemen dalam Pembelajaran Fisika di SMAN 7 Medan. INPAFI (Inovasi
Pembelajaran Fisika), 7(3).

Mihret, Z., Alemu, M., & Assefa, S. (2023). Assessment of pre-service physics teachers’ conceptual understanding in electricity
and magnetism. Momentum: Physics Education Journal, 7(1), 33-47.

Mukhlisa, N. (2021). Miskonsepsi pada peserta didik. SPEED Journal: Journal of Special Education, 4(2), 66-76.

Ningsari, I. S.,, Zainuddin, A., & Setyarsih, W. (2021). Kajian Literatur Instrumen Isomorfik Sebagai Asesmen Pembelajaran
Fisika. ORBITA: Jurnal Kajian, Inovasi Dan Aplikasi Pendidikan Fisika, 7(1), 54-64.

Nuha, S. A, Kusairi, S., & Sujito, S. (2017). Pengaruh Implementasi Formative Feedback Berbasis Web Dengan Menggunakan
Butir Isomorfik Terhadap Penguasaan Konsep Fisika Siswa SMA Pokok Bahasan: Usaha dan Energi. Seminar Nasional
Fisika Dan Pembelajarannya, 128-137.

Pembury Smith, M. Q. R., & Ruxton, G. D. (2020). Effective use of the McNemar test. Behavioral Ecology and Sociobiology, 74(11),
133. https://doi.org/10.1007 /s00265-020-02916-y

Prasetyo, G., Tandililing, E., & Mursyid, S. (2020). Model Cups Berbantuan Phet Untuk Meremediasi Miskonsepsi Getaran
Harmonis Sman 1 Sungai Raya. Jurnal Pendidikan Dan Pembelajaran Khatulistiwa, 9(9).

Rahmawati, W. (2021). PENGEMBANGAN INSTRUMEN FOUR-TIER TEST SIMPLE HARMONIC MOTION (FTT-SHM) UNTUK
MENGIDENTIFIKASI MISKONSEPSI PESERTA DIDIK PADA MATERI GERAK HARMONIK SEDERHANA [SKRIPSI].
Universitas Pendidikan Indonesia.

Rahmawati, Wahyuningsih, W., & Getan, M. A. D. (2019). Pengaruh Model Pembelajaran Contextual Teaching and Learning
Terhadap Hasil Belajar Matematika Siswa. JINoP (Jurnal Inovasi Pembelajaran), 5(1), 83-92.

Ramadani, R. Y. F., Maria, H. T., & Hamdani, H. (2021). Pengembangan Four-Tier Test Berbasis Quizizz untuk Mengidentifikasi
Konsepsi Gerak Harmonik Sederhana di Sekolah Menengah Atas. EDUKATIF: JURNAL ILMU PENDIDIKAN, 3(6), 4929-
4943,

Resbiantoro, G., & Setiani, R. (2022). A Review of Misconception in Physics: The Diagnosis, Causes, and Remediation. Journal
of Turkish Science Education. https://doi.org/10.36681/tused.2022.128

12



Momentum: Physics Education Journal, 9(1), 2025

Richey, J. E., Andres-Bray, ]. M. L., Mogessie, M., Scruggs, R, Andres, ]. M. A. L., Star, J. R, Baker, R. S., & McLaren, B. M. (2019).
More confusion and frustration, better learning: The impact of erroneous examples. Computers & Education, 139, 173~
190. https://doi.org/10.1016/j.compedu.2019.05.012

Rohmah, R. U,, & Fadly, W. (2021). Mereduksi Miskonsepsi Melalui Model Conceptual Change Berbasis STEM Education. Jurnal
Tadris IPA Indonesia, 1(2), 189-198.

Siahaan, A. (2021). Pengembangan Instrumen Miskonsepsi Peserta Didik Pada Materi Gerak Harmonis Sederhana Berbentuk
Four Tier. Universitas Jambi.

Soeharto, S., Csapd, B., Sarimanabh, E., Dewi, F. I, & Sabri, T. (2019). A Review of Students’ Common Misconceptions in Science
and Their Diagnostic Assessment Tools. Jurnal Pendidikan IPA Indonesia, 8(2).
https://doi.org/10.15294 /jpii.v8i2.18649

Sugiyono, S. (2022). Metode Penelitian Kuantitatif, Kualitatif, dan R&D (2nd ed.). Alfabeta.

Sulistyowati, S., Sujito, S., & Kusairi, S. (2017). Pengaruh Pemberian Feedback Formatif Online Materi Fluida Dinamis Berbasis
Isomorphic Problems terhadap Prestasi Belajar Siswa. Seminar Nasional Fisika Dan Pembelajarannya, 51-58.

Suprapto, N. (2020). Do We Experience Misconceptions?: An Ontological Review of Misconceptions in Science. Studies in
Philosophy of Science and Education, 1(2), 50-55. https://doi.org/10.46627 /sipose.v1i2.24

Tarisalia, F. S., Irawan, . D. A., & Fis, T. N. (2020). Studi Pustaka Miskonsepsi Siswa dalam Konsep Gerak Lurus, Gerak Parabola,
dan Gerak Melingkar. Jurnal Kependidikan Betara, 1(4), 208-217.

Tatsar, M. Z,, Munfaridah, N., & Diantoro, M. (2017). Pengembangan FIDTI (Fluid Isomorphic Diagnostic Test Inventory)
Sebagai Instrumen Diagnostik Miskonsepsi Fluida. Prosiding SNFA (Seminar Nasional Fisika Dan Aplikasinya), 2, 146~
154.

Tohir, M. (2019). Empat Pokok Kebijakan Merdeka Belajar.

Tumanggor, A. M. R, Supahar, S, Ringo, E. S., & Harliadi, M. D. (2020). Detecting Students’ Misconception in Simple Harmonic
Motion Concepts Using Four-Tier Diagnostic Test Instruments. Jurnal llmiah Pendidikan Fisika Al-Biruni, 9(1), 21-31.
https://doi.org/10.24042 /jipfalbiruni.v9i1.4571

13



