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Abstract

The purpose of this research is to identify students’ conception of simple harmonic motion by implementing
SiPOERT (Simulation in Predict Observe Explain with Refutational Text). The research method used is
mixed methods with an embedded mixed methods research design. The research instrument used consisted
of diagnostic test questions in the format of four-tier Simple Harmonic Motion, Refutational Texts Student
Worksheets, and learning implementation observation sheets. The sample in this study consisted of 32
students in XI class in one of the public high schools in Central Java. The analysis of this study uses delta
M, the implementation of learning is shown in the form of a percentage, and the change in conception is
analyzed based on the results of the pre-test and post-test. The results showed that students' misconceptions
decreased by 16.4% from the pretest of 65.9% to 49.5% in the post-test. There was a change in the level of
conception, by 42% in the Accepted Change (AC) category, 41% in the Not Change (NC) category, and

17% in the Unaccepted Change (UC) category.
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1. Introduction

The quality of the conception possessed
by students greatly affects their ability to
solve physics problems (Su & Yeh, 2014)
Various concepts for the scientific explana-
tion of various phenomena are included in
one branch of science, namely physics.
Therefore, in achieving the objectives of
physics lessons, the level of conception of
students is one of the important factors for
students to have.

Based on Permendikbud Number 21 of
2016, after studying physics subjects, stu-
dents are expected to have several competen-
cies related to physics concepts and their
applications. Based on this we can see that
the concept is one of the most important

things that students need to solve problems
and design simple projects and use them. In
physics, understanding concepts are very
important (Ozkan & Sezgin Selcuk, 2015),
therefore after participating in learning, the
concepts possessed by students must be sci-
entific concepts.

Several previous studies have shown
that when taking physics lessons, students
already have the initial concepts based on
their daily experiences (Ozkan & Selcuk,
2016). However, most of these students have
initial concepts that are not in accordance
with scientific concepts. This situation is
referred to by various terms such as miscon-
ceptions, alternative conceptions, concepts,
initial frameworks, conceptual difficulties,
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and others (Gurel et al., 2015; Yirik &
Eroglu, 2016). Misconceptions are quite of-
ten found in physics learning, including in
several concepts such as Optical Geometry
(Kaltakci-Gurel et al.,, 2017), Fluids
(Purwanto et al., 2018; Samsudin et al.,
2018), Force and Motion(Bayraktar, 2009;
Liu & Fang, 2016; Narjaikaew, 2013); and
Simple Harmonic Motion (Somroob &
Wattanakasiwich, 2017; Sugara et al., 2016).

Phenomena in everyday life are closely
related to the concept of Simple Harmonic
Motion. A good understanding of the con-
cept of simple harmonic motion can be used
as a basis for studying the motions of differ-
ent objects that are disturbed from their equi-
librium positions, macroscopic wave phe-
nomena, and quantum phenomena. Given the
importance of simple harmonic motion in
daily life, the concept must be fully under-
stood by minimizing misconceptions.

Based on the results of the preliminary
study, it was found that there was a miscon-
ception of Simple Harmonic Motion material
among students in one of the senior high
schools in Serang, Banten. A total of 32 stu-
dents of class XI were given a diagnostic test
instrument in the four-tier format of Simple
Harmonic Motion with open-ended ques-
tions. The four-tier open-ended diagnostic
test is a diagnostic test instrument in a four-
tier format to identify students’ misconcep-
tions about the material with the third tier an
open question regarding the reasons for
choosing the answer in the first tier. The re-
sults of the preliminary study show that there
are problems with the concept of Simple
Harmonic Motion material experienced by
students as shown in Table 1.

Simple Harmonic Motion
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Table 1. Percentage of Conception Level in
Preliminary Study

Conception Level Percentage (%0)

SU 8.6
PP 2.5
PN 29.4
NU 7.1
MC 46.2
NC 6.1

Based on the results of the preliminary
study conducted by the author, it was found
that the highest level of conception was MC
(Misconception) at 46.2%, followed by PN
(partial negative) at 29.4%, SU (Sound Un-
derstanding) at 8.6%, NU (No Understand-
ing) 7.1%, and the lowest level of conception
is NC (No Coding) 6.1%. This lowest per-
centage is one of the limitations of the study,
namely controlling students’ psychological
factors so that there are still students in the
No Coding category. This is as mentioned by
(Dewi et al., 2021; Samsudin et al., 2016)
who state that psychological factors are one
of the factors that become limitations in re-
search.

Misconceptions can be corrected by
structuring the initial conception known as
the conceptual change process (Samsudin et
al., 2015, 2017). There are several studies
that investigate the effect of the conceptual
change approach on misconceptions and ini-
tial conceptions in physics learning (Cepni et
al., 2012; Yirik & Eroglu, 2016). The re-
sults show that the conceptual change ap-
proach is effective in changing the concep-
tion and improving the students' initial con-
ceptions.  The  Predict-Observe-Explain
(POE) strategy is one of the learning strate-
gies based on a conceptual change approach.

However, POE learning has weaknesses
including the difficulty of writing an expla-
nation at the explain stage and the difficult to
give reasons for the explanation and students
are less sure of the explanation at the explain
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stage that has been written (Acar Sesen &
Tarhan, 2013). Therefore, to cover the weak-
nesses of the POE learning model, the re-
searchers used alternative reading texts
called Refutational Texts (RT). RT is a text
that contains explanations that can activate
prior knowledge with new conceptions to-
gether and then integrates it with the infor-
mation contained in the text RT is a text de-
signed to state misconceptions, then explicit-
ly refuted then give an explanation that can
be accepted scientifically as a logical sense
(Broughton et al., 2010).

Refutational text will be more interest-
ing if it is combined with images, anima-
tions, and simulations. However, until now
researchers see that there are still few simu-
lations related to simple harmonic motion
material, one of which is the phet simulation.
Researchers see that the simulation can still
be developed to be more varied and improve
the level of conception of students. In the
phet simulation, the researcher saw that there
was still a lack of variations in various types
of pendulums and also the lack of a pendu-
lum mass variable. Therefore, the researcher
will make a simple harmonic motion simula-
tion to be included in refutational texts.

Based on the background of the problem
above, the authors intend to research the
POE learning model, refutational texts with
simulations, and identification of students'
conceptions with the title “Implementation of
POE Strategies Assisted by Refutational
Texts with Simple Harmonic Motion-
Simulation (SHM-S) to identify Student
Conception on Simple Harmonic Motion
Material”.

This study aims to identify students'
conceptions of the Simple Harmonic Motion
material and the effect of the POE strategy
on students' conceptions. To be able to
achieve the research objectives, the research
questions were formulated as follows, 1)

Simple Harmonic Motion

How is the implementation of refutational
Texts assisted POE strategy learning with
Simple Harmonic Motion-Simulation (SHM-
S) on Simple Harmonic Motion material?; 2)
How is the effect of applying POE strategy
learning assisted by refutational Texts with
Simple Harmonic Motion-Simulation (SHM-
S) on Simple Harmonic Motion material?; 3)
What is the conceptual profile of Simple
Harmonic Motion material for high school
students based on the level of conception
after applying refutational Texts-assisted
POE strategy learning with Simple Harmonic
Motion-Simulation (SHM-S) Simple Har-
monic Motion?; 4) How to change the con-
cept of Simple Harmonic Motion material
for high school students after applying refu-
tational Texts-assisted POE strategy learning
with Simple Harmonic Motion-Simulation
(SHM-S)?. The contribution of this research
to the development of physics education
practice includes complementing previous
research and obtaining information about the
effect of POE strategies assisted by Refuta-
tional Text with simulation applications on
changing students' conceptions of Simple
Harmonic Motion material.

2. Method

The research method used is mixed
methods or mixed research methods. Mixed
research methods involve collecting quantita-
tive and qualitative data, combining two
forms of data, and using different designs
(Fassinger & Morrow, 2013). Quantitative
research methods are used to determine the
effectiveness of the application of POE strat-
egies assisted by interactive media refuta-
tional Texts with SMH-S applications, while
qualitative methods are used to determine the
process of changing conceptions.

The research design used is embedded
mixed methods. Embedded mixed methods
design combines quantitative and qualitative
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research methods simultaneously. The re-
search process with embedded mixed meth-
ods design is depicted in Figure 1.

Simple Harmonic Motion
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Figure 1. Embedded Mixed Methods Design

In Figure 1, it can be seen that quantita-
tive data were obtained based on test results
for pre-test and post-test. Qualitative data
were obtained at the beginning of the study,
namely the design of the learning process
including lesson plans and interactive media
refutational texts and SMH-S applications,
the learning process based on student an-
swers on interactive media refutational text,
the process of changing the conception after
the learning process was also used as qualita-
tive data analysis.

Participants in the study were students
of class XI science in a high school in Ban-

Is SIPOERT an Innovative Learning? Implementation and Identification on Students’ Conception of

jarnegara, Central Java, totaling 32 students.
The population of the research is students
who are in class XI IPA in a senior high
school in Banjarnegara, Central Java. The
sample consisted of 32 students (10 male
students and 22 female students, with an age
range of 15-16 years). The sample gets learn-
ing by using the POE strategy assisted by
interactive media refutational Texts with the
simple Harmonic Motion SMH-S applica-
tion. The sample was selected using a cluster
random sampling technique, which is a ran-
dom sample selection because the population
is divided into groups (Taherdoost, 2018). In
this study, the population consisted of six
groups which were then selected at random.

After obtaining the data on the results of
the student's answers on the pretest and post-
test using the four-tier diagnostic test instru-
ment of Simple Harmonic Motion. Then cod-
ing is done to facilitate data processing and
analysis. This coding is done to get infor-
mation about the levels of students' concep-
tions. The coding technique is carried out
based on Table 2.

Table 2. Level Conception

Tier Category

sU FP PN MC NU NC

1 2 3 4 53 6 7 8 9 10 11 12 13 14 13 16 17

1 ¢ ¢ ¢ ¢ Cc ¢ Cc C 1 1 I I I I I Ia
2 5 N 8 N 8 N 58 N & N 8 N 5 N 5 N
5 5 5 5 5 5 5 5
3 ¢ ¢ ¢c¢c1 1 11 C € € C I I I
4 5 5 N N 58 &§ N N 5 & N N 5 5 N N
5 B 5 8 5 5 5 5

Based on Table 2, SU, PP, PN, MC,
NU, and NC are conception level categories,
while for Correct (C), Incorrect (1), Sure (S),
Not Sure (NS), and Incomplete Answer (1A).

(Aminudin et al., 2019)

Each of the six levels of conception has a
score of conceptions and misconceptions.
The scores for the conception category at
SU, PP, PN, NU, and MC were 4, 3, 1, 0,
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and O respectively. While the scores for the
misconception category at SU, PP, PN, NU,
and MC were 0, 0, and 1 respectively. , 3, 4.
Scores are empty in the No Coding (NC)
category to identify the possible score ob-
tained. After coding and scoring, the data is
processed and then the results are analyzed.
Based on the results of the category of
students' conceptions in the pre-test and post-
test, it can be determined the level of decline
in the misconceptions found in students. The
decrease in the number of misconceptions
can be calculated by the following formula.

U My o — B0 M
AM =—Bf —BSE (]

%Mpre_%ﬂ"fz'deal

Description:

AM = Decrease in the number of students
with misconceptions

M,re = Number of students who have mis-

conceptions in the pretest
M

post

= Number of students who have mis-
conceptions in the
M

ideal

= The minimum number of students
who have misconceptions = 0

The formulation of the reduction in the
number of students with misconceptions
above is based on the adaptation of the in-
verse of the normalized gain value formulat-
ed by (Hake, 2002). The criteria for deter-
mining the level of decline in the number of
students who experience misconceptions are
shown in Table 3. (Sanyoto et al., 2016).

Tabel 1. Criteria for the Effectiveness of Reducing

the Number of Misconceptions
Effectiveness Criteria

Decrease the number of

RETERS A 1S students who have
misconceptions
0.7 =<AM<1 High
0.3=AM=<0.7 Medium
0<AM=0.3 Low

3. Result and Discussion

a. The Effect of Implementing POE
Strategy Assisted by Refutational
Texts with Simple Harmonic Motion-
Simulation in Changing Students'
Misconceptions on Simple Harmonic
Motion Material

Before processing the data, each level
of conception is scored first. At this stage,
scoring is done by using a misconception
score for each level of conception. The
score is Sound Understanding (SU) given a
score of '0' because students can answer
correctly in the first tier, and third tier, and
belief in the second tier of confidence. For
Partial Positive (PP) a score of '0" is given
because students answered correctly in the
first tier and third tier, but they are still not
sure at one level of confidence. Partial Neg-
ative (PN) is given a score of '1' because
students can answer correctly in the first tier
or third tier. Not Understanding (NU) is
given a score of '3' because students cannot
answer correctly in the first tier and fourth
tier. For Misconception (MC) a score of '4'
is given because students answered incor-
rectly in the first and third tiers but had a
certain level of confidence in their answers.
And No Coding (NC) is not given a score
because students do not answer in one or
more tiers.

This is done for delta-M <AM> calcula-
tions to determine the effect of applying
POE assisted by Refutational Texts with
Simple Harmonic Motion-Simulation in
learning by looking at the decrease in the
number of misconceptions <AM> in the
experimental class as shown in Table 5.
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Table 5. Recapitulation of Pretest, Post-test, and delta-M <A M>

Students Pretest Score Post-test Score <AM> Interpretation
S1 45 37 0.73 High
S2 39 30 0.50 Medium
S3 40 33 0.47 Medium
S4 45 35 0.77 High
S5 39 32 0.44 Medium
S6 42 26 0.73 High
S7 26 25 0.04 Low
S8 41 25 0.70 Medium
S9 30 24 0.25 Low

S10 35 28 0.35 Medium
S11 35 31 0.24 Low
S12 40 29 0.58 Medium
S13 45 35 0.77 High
S14 36 28 0.40 Medium
S15 44 31 0.76 High
S16 36 20 0.57 Medium
S17 42 30 0.67 Medium
S18 38 20 0.64 Medium
S19 38 34 0.29 Low
S20 39 29 0.53 Medium
S21 41 31 0.59 Medium
S22 35 30 0.28 Low
S23 42 29 0.68 Medium
S24 28 21 0.26 Low
S25 35 25 0.43 Medium
S26 40 30 0.56 Medium
S27 39 25 0.61 Medium
S28 31 26 0.23 Low
S29 31 26 0.23 Low
S30 30 21 0.33 Medium
S31 28 13 0.43 Medium
S32 39 24 0.63 Medium
Average 0.49 Medium

Description: S = Student; <AM> = Value AM (Decreasing the Quantity of Misconceptions)

Based on the results of data processing ble 3. The interpretation of the table above is

in Table 5, it was obtained that the mean
value <AM> = (0.49. These values are in ta-

included in the “medium” category. This
means that POE learning assisted by Refuta-
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tional Texts with Simple Harmonic Motion-
Simulation is quite influential in reducing the
number of students who experience miscon-
ceptions. These findings are in line with
several other studies that the use of POE
strategies can help students to change
conceptions and improve students mental
models (Berek et al., 2016; Kibirige et al.,
2014; Samsudin et al., 2017)

Simple Harmonic Motion

Table 6. Percentage of Students’ Conception Level based on pretest results

Is SIPOERT an Innovative Learning? Implementation and Identification on Students’ Conception of

b. Profile of the Conception of Simple

Harmonic Motion for Students

The data obtained from the student an-
swer sheets (the results of the pretest and
post-test) were processed in the form of a
percentage of the student worksheet pro-
files. The percentage of students' worksheets
based on the results of the pretest is shown
in Table 6, while the results of the post-test
are shown in Table 7.

Percentage of Students’ Conception

Based on Pretest Results (%0)

Question Number

) O ®
Q1 3.2 0 61.3 37.5 0 0
Q2 12.9 3.2 9.7 59.4 12.9 0
Q3 0 3.2 0 84.4 9.7 0
Q4 6.5 6.5 0 78.1 9.7 0
Q5 0.0 0 9.7 81.3 6.5 0
Q6 0.0 0 12.9 68.8 16.1 0
Q7 9.7 0 9.7 75.0 6.5 0
Q8 19.4 0 19.4 59.4 3.2 0
Q9 6.5 3.2 12.9 71.0 6.5 0
Q10 0 0 35.5 53.1 9.7 0
Q11 3.2 0 25.8 62.5 6.5 0
Q12 3.2 0 19.4 59.4 16.1 0
Average 5.4 13 18.0 65.9 8.6 0

Notes: . = Sound Understanding; | . = Partial Positive; ‘ ’ = Partial Negative,

tion; = No Understanding;
Based on Table 6. obtained information
about the variation of student worksheets
from the results of the pretest for each ques-
tion. Table 6. shows the existence of mis-
conceptions with the highest percentage that
dominates in the experimental class based
on the results of the pretest. The percentage
is 65.9%. As for the LK Sound Understand-
ing, the percentage is 5.4%. This shows that
the misconceptions experienced by students

. = Misconcep-

= No Coding; Q = Question Number;

before learning POE are still very large, and
only a small part of them understand the
concept well.

This is in line with other studies that
students have difficulty understanding the
concept of Simple Harmonic Motion so they
do not have a good understanding of the
concept (Nugraha et al., 2019; Somroob &
Wattanakasiwich, 2017; Sugara et al.,
2016).
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Table 7. Percentage of Students’ Conception Level based on Post-Test results

Simple Harmonic Motion

Percentage of Students’ Conception

Question Number

Based on Post-test Results (%)

0.0 0.0

Q1 59.4 3.1 28.1 9.4
Q2 25.0 6.3 34.4 34.4 0.0 0.0
Q3 6.3 0 6.3 75 0.0 0.0
Q4 9.4 9.4 15.6 65.6 6.3 0.0
Q5 9.4 0.0 15.6 71.9 9.4 0.0
Q6 3.1 6.3 25.0 65.6 0.0 0.0
Q7 15.6 3.1 28.1 50.0 3.1 0.0
Q8 31.3 0.0 31.3 34.4 3.1 0.0
Q9 15.6 3.1 6.3 68.8 6.3 0.0
Q10 6.3 3.1 18.8 50.0 3.1 0.0
Q11 21.9 3.1 40.6 46.9 3.1 0.0
Q12 53.1 3.1 21.9 18.8 3.1 0.0
Average 21.4 3.4 22.7 49.5 3.1 0.0

Notes: . = Sound Understanding; * . = Partial Positive; ‘ ' = Partial Negative,
= No Coding; Q = Question Number;

= No Understanding;

Based on Table 7, information about the
variation of student worksheets was obtained
from the post-test results for each question.
However, Table 7 shows that there is a
difference in the average percentage for each
LK based on the post-test results. The
highest average percentage of LK based on
post-test results was in the Misconception
category as well, which was 49.5%, while
for the Sound Understanding category it was
21.4%. Based on the results of the pretest
and post-test, this shows that after POE
learning there was a decrease in the level of
conception of Misconception by 16.4%, and
an increase in the level of conception of
Sound Understanding by 16%.

These findings are in line with several
other studies that the use of POE strategies
can help students to change conceptions and
improve students mental models (Berek et

. = Misconception;

al., 2016; Kibirige et al., 2014; Samsudin et
al., 2017)

c. Profile of the Conceptual Concept of
Style in Students Before the Applica-
tion of POE assisted by Refutational
Texts with Simple Harmonic Motion
- Simulation in Learning
After obtaining information about the

percentage of students misconceptions on

the Simple Harmonic Motion material based
on the results of the pretest, an analysis was
carried out to determine the part of the mis-
conceptions detected in students. Part of the
students' misconceptions about the Simple
Harmonic Motion material is shown in Ta-
ble 8.

Indonesian Journal on Learning and Advanced Education (IJOLAE)| p-ISSN 2655-920x, e-ISSN 2656-2804

Vol. 5 (1) (2028) 78-91



Is SIPOERT an Innovative Learning? Implementation and Identification on Students’ Conception of
Simple Harmonic Motion

Table 8. Part of the students' misconceptions about the Simple Harmonic Motion
Code Misconceptions
M1 Students assume that the period of vibration is inversely proportional to the length of the string on the
pendulum
M2 Students assume that when the pendulum is there there is a maximum deviation, then the velocity and
acceleration are zero.
M3  Students assume that the period of the pendulum is influenced by the mass of the object that is swinging
M4 Students misinterpret the general form of the representation of one vibration into a mathematical form.
M5 Students assume that if the period is larger, the particles will travel through the vibration time faster.
M6  Students assume that the displacement affects the period of the spring-mass system.
M7  Students assume that the direction of velocity is opposite to the direction of the spring force
M8  Students assume that the acceleration of the spring is in the direction of the deviation of the spring.
M9  Students assume that the total spring constant is inversely proportional to the frequency of the spring.
M10 Students assume that the total energy of the spring is proportional to the magnitude of its amplitude.
M11 Students assume that the greater the spring constant, the greater the value of the increase in the length of
the spring
M12 Students assume that the greater the spring constant, the greater the period of vibration.

Description: Q = question number

Table 8. shows the students’ Wardani, 2020) namely the existence of a
misconceptions about the Simple Harmonic misconception in the material of Simple
Motion material based on the pretest activity —Harmonic Motion.
using the four-tier diagnostic test instrument
for Simple Harmonic Motion. The
misconception part is made based on the
dominance of the highest misconception part
of the student's answers. The existence of
misconceptions in the Simple Harmonic
Motion material in students is in line with
the findings of several researchers
(Maulidina et al., 2019; Nugraha et al., 2019;
Sugara et al., 2016; Tumanggor et al., 2020;

d. Profile of the Conception of Style
Concepts in Students After the
Application of POE assisted by
Refutational Texts with Simple
Harmonic Motion - Simulation in
Learning
The percentage of misconceptions after

the learning is applied is presented in the

form of a bar chart as shown in Figure 2.

Misconception Percentage (%)

]

Percentage (%)

M1 M2 e hi4 M5 M3 M7 M2 [LE) M10  M11 Mi2

Code

Figure 2. Percentage of Student’s Misconception based on Pretest Results
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The bar chart in Figure 2. shows the
highest percentage of misconceptions in the
experimental class is in the M3 question
which is a question about the effect of the
mass of the load on the vibration period, with
a percentage of 75%. This illustrates the ex-
istence of the same misconception as the
results of the pretest, but with a different
number of students, namely 24 out of 32
students. This shows a decrease of 9.4%
(considering the percentage of students mis-
conceptions in question number 2 in the pre-
test is 84.4%.

e. Changing the Conception of Simple
Harmonic Motion Material after the
Application of POE assisted by Refu-

tational Texts with the Simple Har-
monic Motion-Simulation Applica-
tion

The change in the average percentage
of misconceptions in students is 16.4%. This
indicates the effect of learning with POE
assisted by Refutational Texts with Simple
Harmonic Motion-Simulation Applications
in reconstructing students' misconceptions
in Simple Harmonic Motion material. This
section will also discuss changing students'
conceptions based on the category of chang-
ing conceptions. The results of the percent-
age values of the types of students' concep-
tions of change are shown in Table 9.

Table 2. Category Changes in Students' Conceptions

Misconception Code

Accepted Change

No Change (NC) Unaccepted Change (UC)

(AC) % % %

M1 78 13 9.4
M2 56 28 16
M3 25 69 6.3
M4 22 56 22
M5 19 56 25
M6 34 38 28
M7 38 44 19
M8 44 34 22
M9 31 56 13
M10 44 44 13
M11 47 28 25
M12 69 22 9.4
Average 42 41 17

Changes in the category of students'
conceptions are categorized into 3 catego-
ries, namely Accepted Change (AC), No
Change (NC), and Unaccepted Change
(UC). After applying POE learning assisted
by Refutational Texts with the Simple Har-
monic Motion-Simulation (SMH-S) Simula-
tion Application on the Simple Harmonic
Motion material, the average change in con-
ception in the AC category is 42%, the cate-
gory does not change by 41%, and the

changes that fall into the category NA by
17%.

In the Accepted Change (AC) category,
there is an increase in the level of concep-
tion from the pretest results to the post-test
results. In the pretest, PD17 answered incor-
rectly with a level of confidence that the
swing with a longer string will have a
smaller vibration period.
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besar maka partikel akan membutuhkan waktu yang lebih

tier test of Simple Harmonic Motion

While the post-test PD17 answered con-
fidently that the swing with the shorter rope
length will have a small vibration period. He
replied that the relationship between the
length of the rope swing and the period is
directly proportional. After being investigat-
ed, it turns out that PD 17's answer has
changed based on PD17's answer on Interac-
tive Media Refutational Texts. The initial
stage of PD17 answers the questions on
“Predict” answers as shown in Figure 4.

(Gambar 1, Dua orang anzk sedang berada di atas ayunan

Figure 4. PD17 Prediction Answer on In-
teractive Media Refutational Text

These findings are in line with several
other studies that the use of POE with
refutational texts strategies could encourage
students to be more understand of the
abstract concept and reduce misconceptions
because POE learning model requires the
student to held direct observation towards
the problems. (ljirana & Wahyuni, 2019;
Kurniawan et al., 2022; Tool, 2022)

4. Conclusion

Based on the findings of the analysis
related to the implementation of the POE
learning model assisted by Refutational
Texts with the Simple Harmonic Motion-
Simulation Application on the Simple

Harmonic Motion material, the average
percentage of implementation was 92.8%
with a "very good" interpretation. Thus, it
can be said that the implementation of POE
assisted by Refutational Texts with the
Simple  Harmonic  Motion-Simulation
Application in learning is going very well.

The implementation of learning through
the application of POE assisted by
Refutational Texts with the Simple
Harmonic Motion-Simulation Application
affects reducing students' misconceptions.
This is indicated by the acquisition of an
average value of <AM> of 59.4%. The
interpretation that dominates is the
“medium” interpretation. This <AM> value
indicates the effectiveness or influence of
the application of a learning model used to
reduce the number of misconceptions. Thus
it can be said that the application of POE
assisted by Refutational Texts with the
Simple  Harmonic  Motion-Simulation
Application has a considerable influence on
reducing students' misconceptions about the
concept of Simple Harmonic Motion
material.

Based on the findings from the analysis
of the student's level of conception profile,
information on the misconception profile of
the Simple Harmonic Motion material was
obtained. The average percentage of
misconceptions based on the results of the
pretest in the experimental class is 65.9%.
However, the average percentage of
misconceptions based on the posttest results
in the experimental class was 49.5%. Thus,
it can be said that the average percentage of
misconceptions based on the results of the
pretest with the average percentage of
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misconceptions on the post-test results
decreased by 16.4%.

Based on the findings related to the
student's misconception profile from the
pretest and posttest results, information was

obtained  about changing  students'
misconceptions. The change in the
percentage of misconceptions in the

experimental class is 16.4%. In addition, the
average percentage change in the
conception level is 42% in the Accepted
Change (AC) category, 41% in the Not
Change (NC) category, and 17% in the
Unaccepted Change category. This type of
conceptual change tends to change the
expected (become a better conception).
Thus, it can be said that the application of
POE is assisted by Refutational Texts with
Simple  Harmonic  Motion-Simulation
Applications on Simple Harmonic Motion
material.

5. References

Acar Sesen, B., & Tarhan, L. (2013).
Inquiry-Based Laboratory Activities in
Electrochemistry: High School Students’
Achievements and Attitudes. Research
in Science Education, 43(1), 413-435.
https://doi.org/10.1007/s11165-011-
9275-9

Aminudin, A. H., Adimayuda, R., Kaniawati,
I., Suhendi, E., Samsudin, A., & Costu,
B. (2019). Rasch analysis of Multitier
Open-ended Light-Wave Instrument
(MOLWI): Developing and assessing
second-years sundanese-scholars
alternative conceptions. Journal for the
Education of Gifted Young Scientists,
7(3), 557-579.
https://doi.org/10.17478/jegys.574524

Bayraktar, S. (2009). Misconceptions of
Turkish pre-service teachers about force
and motion. International Journal of
Science and Mathematics Education,
7(2), 273-291.
https://doi.org/10.1007/s10763-007-
9120-9

Berek, F. X., Sutopo, S., & Munzil, M.
(2016). Concept enhancement of junior
high school students in hydrostatic
pressure and archimedes law by predict-
observe-explain strategy. Jurnal
Pendidikan IPA Indonesia, 5(2), 230-
238.
https://doi.org/10.15294/jpii.v5i2.6038

Broughton, S. H., Sinatra, G. M., &
Reynolds, R. E. (2010). The nature of
the  refutation text effect: An
investigation of attention allocation.
Journal of Educational Research,
103(6), 407-423.
https://doi.org/10.1080/0022067090338
3101

Cepni, S., Kara, Y., & Cil, E. (2012). Middle
school science and items of high school
entrance examination: Examining the
Gap in Turkey. Journal of Testing and
Evaluation, 40(3).
https://doi.org/10.1520/JTE104274

Dewi, F. H., Samsudin, A., & Chandra, D. T.
(2021).  Developing FD-MT to
investigate students’ mental model on
fluid dynamic concept: a Rasch model
analysis. Journal of Physics: Conference
Series, 2098(1).
https://doi.org/10.1088/1742-
6596/2098/1/012020

Fassinger, R., & Morrow, S. L. (2013).
Toward Best Practices in Quantitative,
Qualitative, and Mixed- Method
Research. Journal for Social Action in
Counseling & Psychology, 5(2), 69-83.
http://eds.a.ebscohost.com/eds/detail/det
ail?vid=0&sid=40a3f896-b989-41b4-
bf45-
16771ecefe37%40sessionmgr4008&hbdat
a=JNNpdGU9ZWRzLWxpdmU%3D#A
N=93598272&db=asx

Gurel, D. K., Eryilmaz, A., & McDermott, L.
C. (2015). A review and comparison of
diagnostic  instruments to identify
students’ misconceptions in science.
Eurasia Journal of Mathematics,
Science and Technology Education,
11(5), 989-1008.
https://doi.org/10.12973/eurasia.2015.13
69a

Indonesian Journal on Learning and Advanced Education (IJOLAE)| p-ISSN 2655-920%, e-ISSN 2656-2804

Vol. 5 (1) (2023) 78-91



Is SIPOERT an Innovative Learning? Implementation and Identification of Students’ Conception on

Hake, R. R. (2002). Relationship of
individual student normalized learning
gains in mechanics with gender, high-
school physics, and pretest scores on
Mathematics and Spatial Visualization.
Physics Education Research
Conference, 8(August 2002), 1-14.
https://scholar.google.com/citations?vie
w_op=view_citation&hl=en&user=10EI
208AAAAJ&citation_for_view=10EI2q
8AAAAJ:1jCSPb-OGe4C

ljirana, 1., & Wahyuni, S. (2019). The
Chemistry Competency Achievement of
SMA Negeri 7 Palu Students Using
Predict, Observe, and Explain (POE)
Learning Model. Indonesian Journal on
Learning and Advanced Education
(IJOLAE), 1(2), 9-14.
https://doi.org/10.23917/ijolae.v1il.747
4

Kaltakci-Gurel, D., Eryilmaz, A., &
McDermott, L. C. (2017). Development
and application of a four-tier test to

assess pre-service physics teachers’
misconceptions  about  geometrical
optics. Research in Science and

Technological Education, 35(2), 238—
260.
https://doi.org/10.1080/02635143.2017.
1310094
Kibirige, I, Osodo, J., & Tlala, K. M.
(2014). The effect of predict-observe-
explain strategy on learners’
misconceptions about dissolved salts.
Mediterranean  Journal of Social
Sciences, 5(4), 300-310.
https://doi.org/10.5901/mjss.2014.v5n4p
300
Kurniawan, D. A., Astalini, A., Darmaji, D.,
Tanti, T., & Maryani, S. (2022).
Innovative Learning: Gender Perception
of e-Module Linear Equations in
Mathematics and Physics. Indonesian
Journal on Learning and Advanced
Education (IJOLAE), 4(2), 92-106.
https://doi.org/10.23917/ijolae.v4i2.166
10
G.,, & Fang, N. (2016). Student
misconceptions  about force  and
acceleration in physics and engineering

Liu,

Simple Harmonic Motion “

education.  International
Engineering Education,

mechanics
Journal of
32(1), 19-29.

Maulidina, W. N., Samsudin, A. &
Kaniawati, 1. (2019). Overcoming
students’ misconceptions about simple
harmonic oscillation through interactive
conceptual instruction  (ICI)  with
computer  simulation.  Journal  of
Physics: Conference Series, 1280(5).
https://doi.org/10.1088/1742-
6596/1280/5/052007

Narjaikaew, P.  (2013).  Alternative
Conceptions of Primary School Teachers
of Science about Force and Motion.
Procedia - Social and Behavioral
Sciences, 88, 250-257.
https://doi.org/10.1016/j.sbspro.2013.08.
503

Nugraha, D. A., Cari, C., Suparmi, A., &
Sunarno, W. (2019). Analysis of
undergraduate student concept
understanding-three-tier  test:  Simple
harmonic motion on  mass-spring
system. AIP Conference Proceedings,
2202(December).
https://doi.org/10.1063/1.5141675

Ozkan, G., & Selcuk, G. S. (2016).
Facilitating conceptual change in
students’ understanding of concepts

related to pressure. European Journal of
Physics, 37(5), 1-20.
https://doi.org/10.1088/0143-
0807/37/5/055702

Ozkan, G., & Sezgin Selcuk, G. (2015). The
effectiveness of conceptual change texts
and context-based learning on students’
conceptual achievement. Journal of
Baltic Science Education, 14(6), 753—
763.
https://doi.org/10.33225/jbse/15.14.753

Purwanto, M. G., Nurliani, R., Kaniawati, 1.,
& Samsudin, A. (2018). Promoting the
hydrostatic conceptual change test
(HCCT) with four-tier diagnostic test
item. Journal of Physics: Conference

Series, 1013(1).
https://doi.org/10.1088/1742-
6596/1013/1/012035

Samsudin, A., Fratiwi, N., Amin, N.,

Indonesian Journal on Learning and Advanced Education (IJOLAE)| p-ISSN 2655-920x, e-ISSN 2656-2804

Vol. 5 (1) (2028) 78-91



Is SIPOERT an Innovative Learning? Implementation and Identification on Students’ Conception of

Simple Harmonic Motion

Wiendartun, Supriyatman, Wibowo, F.,
Faizin, M., & Costu, B. (2018).
Improving students’ conceptions on
fluid dynamics through peer teaching
model with PDEODE (PTM-PDEODE).
Journal of Physics: Conference Series,
1013(1). https://doi.org/10.1088/1742-
6596/1013/1/012040

Samsudin, A., Liliawati, W., Sutrisno, A. D.,
Suhendi, E., & Kaniawati, 1. (2015). The
Use of Computer Simulation in
Cooperative Learning to Minimize
Students’ Misconceptions of Momentum
and Impulse. Proceedings of the 2014
International Conference on Advances
in Education Technology, 11(lcaet), 72—
74. https://doi.org/10.2991/icaet-
14.2014.16

Samsudin, A., Suhandi, A., Rusdiana, D.,
Kaniawati, I, & Costu, B. (2016).
Investigating the effectiveness of an
active learning based-interactive
conceptual instruction (ALBICI) on
electric field concept. Asia-Pacific
Forum on Science Learning and
Teaching, 17(1), 1-41.

Samsudin, A., Suhandi, A., Rusdiana, D.,
Kaniawati, 1., & Costu, B. (2017).
Promoting conceptual understanding on
magnetic  field concept  through
interactive conceptual instruction (ICI)
with PDEODE+E tasks. Advanced
Science Letters, 23(2), 1205-12009.
https://doi.org/10.1166/asl.2017.7539

Sanyoto, E. D., Setyarsih, W., & Kholig, A.
(2016). Jurnal Inovasi Pendidikan
Fisika ( JIPF ) ISSN: 2302-4496
PENERAPAN MODEL
PEMBELAJARAN INTERACTIVE
DEMONSTRATION BERBANTUAN
MEDIA SIMULASI VIRTUAL UNTUK
MENGURANGI MISKONSEPSI SISWA
PADA MATERI suhu, kalor, dan
perpindahan kalor. 05(03), 188-192.

Somroob, S., & Wattanakasiwich, P. (2017).
Investigating student understanding of
simple harmonic motion. Journal of
Physics: Conference Series, 901(1).
https://doi.org/10.1088/1742-

6596/901/1/012123

Su, K. D., & Yeh, S. C. (2014). Effective
assessments of integrated animations --
Exploring dynamic physics instruction
for college students’ learning and
attitudes. Turkish Online Journal of
Educational Technology, 13(1), 89-99.

Sugara, Y. D., Sutopo, & Latifah, E. (2016).
Kesulitan Siswa SMA dalam Memahami
Gerak  Harmonis  Sederhana. In
Prosiding Seminar Pendidikan IPA
Pascasarjana UM (Vol. 01, pp. 506-
512).

Taherdoost, H. (2018). Sampling Methods in
Research Methodology; How to Choose
a Sampling Technique for Research.
SSRN Electronic Journal, 5(2), 18-27.
https://doi.org/10.2139/ssrn.3205035

Tool, M. (2022). DOil:
10.23917/ijolae.v4i3.18249  Received:
May 10. 4(3), 171-190.

https://doi.org/10.23917/ijolae.v4i3.182
49

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
IImiah Pendidikan Fisika Al-Biruni,
9(1), 21-31.
https://doi.org/10.24042/jipfalbiruni.v9i
1.4571

Wardani, F. (2020). An analysis of student’s
concepts understanding about simple
harmonic motion: Study in vocational

high school. Journal of Physics:
Conference Series, 1511(1).
https://doi.org/10.1088/1742-
6596/1511/1/012079

Yiiriik, N., & Eroglu, P. (2016). The effect of
conceptual change texts enriched with
metaconceptual processes on pre-service
science teachers’ conceptual
understanding of heat and temperature.
Journal of Baltic Science Education,
15(6), 693-705.
https://doi.org/10.33225/jbse/16.15.693

Indonesian Journal on Learning and Advanced Education (IJOLAE)| p-ISSN 2655-920%, e-ISSN 2656-2804

Vol. 5 (1) (2023) 78-91






Is SIPOERT an Innovative Learning? Implementation and Identification on Students’ Conception of
Simple Harmonic Motion

Indonesian Journal on Learning and Advanced Education (IJOLAE)| p-ISSN 2655-920%, e-ISSN 2656-2804
Vol. 5 (1) (2028) 78-91



