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ABSTRACT

This study aims to understand the tendency of science misconceptions about “forces” and to distinguish the influ-
ence of school origin on students’ misconceptions. The research method is a quantitative experimental survey. A
total of 83 fourth-grade elementary school students from public school 1 (School A), private school 2 (School B),
and private school 3 (School C) were involved in this study. Data is collected through online surveys. Teachers and
researchers formulated question instruments in the form of quizzes. Before being distributed, the synchroniza-
tion and verification stages of the material are carried out. Then the quiz is distributed to students via WhatsApp
during an online class. After 15 minutes, students return the answers to the class teacher in photos via WhatsApp
to be evaluated and graded. The results show that the average level of students’ misconceptions was relatively
low. However, the level of individual misconceptions tended to be high, proving that the development of learning
practices needs to pay attention to conceptual understanding. Students misconceptions should not occur, espe-
cially in science learning. This study concludes that there are differences in the level of misconceptions between
clusters in science learning. Students in each cluster experienced similar obstacles. The researchers suggest an ef-
fort to adjust the learning model on the instructional, interaction, supervision, and independent learning models.
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INTRODUCTION

The COVID-19 outbreak, which has lasted
more than a year, has significantly impacted edu-
cational practice in Indonesia (Rulandari, 2020).
One of the visible impacts is the implementati-
on of online learning, which is the new normal
in educational practice (Callo & Yazon, 2020).
Unfortunately, implementing online learning in
response to the COVID-19 pandemic has crea-
ted new problems for students, especially at the
elementary level (Putri et al., 2020). One obvious
indication is the decline in student achievement
and the increase in misconceptions (Callis-Duehl
et al., 2018). This indication needs attention from
stakeholders in the education sector because
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education aims not only for students to draw the
correct conclusions but also to build conceptual
understanding from their knowledge.

The decline in performance in teaching and
learning activities is an essential issue for today's
online learning practice (Mahdy, 2020). Lack of
interaction between teachers and students causes
students to be stressed because of difficulties in
receiving and understanding lessons (Pozo-Rico
et al., 2020). In conventional educational prac-
tice, teachers have adequate time and space to
teach, monitor, and evaluate students. Thus, stu-
dents can obtain optimal educational services.
However, the restrictions on social activities due
to the COVID-19 pandemic prompted a policy
to prohibit implementing educational activities
as usual (face-to-face) so that comprehensive te-
aching activities were impossible (Mukhtar et al.,
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2020). Educational curriculum adjustments are
made to overcome learning achievement prob-
lems by implementing online education practices
(Adedoyin & Soykan, 2020; Tria, 2020). Therefo-
re, the preparation of an educational curriculum
related to lesson plans is adjusted to the situation
and conditions. The form and content of lesson
plans are simplified.

The current practice of online education is
a manifestation of the practice of remote emer-
gency education during the COVID-19 pande-
mic (Bozgun et al., 2022; Ndzinisa & Dlamini,
2022). However, the online education practice
that is suddenly applied can affect learning per-
formance. One of the leading causes is the un-
preparedness of infrastructure and the lack of
skills of educators and students in carrying out
online learning practices (Garad et al., 2021).
The increase in students' misconceptions is one
indicator that shows a decline in learning perfor-
mance (Tam, 2022). Misconceptions occur when
students fail to understand a phenomenon's prin-
ciple or working mechanism (Handhika et al.,
2015; Uce & Ceyhan, 2019). This misconception
causes students to be unable to provide a com-
prehensive explanation of the phenomenon. The
increase in students' misconceptions during onli-
ne learning practices decreases learning intensity
(Tam, 2022). A further implication of misconcep-
tions is the students' inability to implement and
uncover concepts, ideas, and mechanisms based
on known phenomena (Liu & Fang, 2016). Mis-
conceptions have the potential to occur as a result
of emergency learning situations and conditions.

Science is a subject that has the potential
to experience a significant increase in miscon-
ceptions due to the practice of online education.
Misconceptions are often found in science lear-
ning, even in conventional educational practices
(Brault Foisy et al., 2015; Tompo et al., 2016).
The occurrence of misconceptions in science
learning is higher in the group of beginner lear-
ners (Vosniadou & Skopeliti, 2017; Liu & Fang,
2021). In the education curriculum in Indonesia,
science is officially taught for the first time in
the fourth grade of elementary school, making
scientific concepts new to them. Science is know-
ledge about specific components, principles, and
mechanisms that we can find in our daily activi-
ties (Saefudin & Saputri, 2018). Therefore, failure
to understand conceptions in science subjects will
affect students' abilities later. Science is a colla-
boration between several subjects, including phy-
sics, chemistry, and biology. This subject is vital
in developing students' scientific characters for
the later development of science and technolo-
gy (Stuckey et al., 2013). Students are trained to
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think critically and work systematically and me-
asurably through science.

Understanding the concept of knowledge
is an essential part of the learning process. Con-
ception is the theoretical aspect of a phenomenon
(Ring-Whalen et al., 2018). Conception is needed
to construct a reasonable deduction or argument
that leads to the correct answer (Gurel et al.,
2015). Conceptual understanding is also needed
in science learning because the learning involves
various objects, principles, and mechanisms (So
et al.,, 2019). Therefore, misconceptions among
students, especially at the elementary level, re-
ceive serious attention (Yang & Lin, 2015). This
statement is supported by many studies on con-
ception, such as developing instruments, pre-
valence, causing factors, and strategies to avoid
misconceptions (Kumandas et al., 2019; Zhang
et al., 2019). Understanding the factors that cause
misconceptions is needed to determine the right
strategy to overcome students' misconception
problems (Azid et al., 2022). Increased explora-
tion related to misconceptions is currently very
relevant due to online education practices applied
in various places. The existence of provisions for
online learning, of course, fundamentally chan-
ges the education model, which is feared to im-
pact students' learning performance (Gonzalez &
Bonal, 2021).

Misconception assessment is essential, es-
pecially in online education during the COVID-19
pandemic (Wahyono & Susetyarini, 2021). Fun-
damental changes in educational practice due to
the COVID-19 pandemic are proven to signifi-
cantly impact changes in students' learning per-
formance (Andersen et al., 2022). Although this
change is understandable, improvement efforts
must be continued to maintain learning perfor-
mance optimally under any conditions (Gamage
et al., 2020; Hall et al., 2020). These efforts in-
clude reducing the symptoms of misconceptions
in students. Therefore, accurate information re-
lated to students' misconceptions is needed as a
reference for evaluation. Teachers must make ap-
propriate teaching materials by considering cau-
sing factors of misconceptions (Ozerem, 2012).
Thus, the effectiveness of online teaching activi-
ties can be increased.

Misconceptions in science are often found
at various levels of education (Kumandas et al.,
2019). Vosniadou and Skopeliti (2017) found that
third and fifth-grade students did not understand
the scientific conception of the day and night
cycle. It is triggered by the students' knowledge
only obtained from reading. The misconceptions
occur not only in students but also in teachers or
prospective teachers (Saribas & Ceyhan, 2015;



502

Taban & Kiray, 2021). Students' misconceptions
of similar causes regarding force and energy were
also reported by Liu and Fang (2021). Their re-
search shows that practice can reduce miscon-
ceptions, but it only applies to the conception of
basic to low-level knowledge. Referring to other
research results, Zajkov et al. (2017) find that tex-
tbooks can be a source of students' misconcep-
tions because the misconceptions in the book or
the low taxonomy of exercise questions are not
proportional to the level of student's cognitive de-
velopment.

Kurniawati et al. (2019) found miscon-
ceptions in physics learning related to Newton's
law in tenth-grade students. On the other hand,
Prodjosantoso et al. (2019) found that most tenth
graders also experienced misconceptions in lear-
ning chemistry about ionic and covalent bonds.
The misconception about adsorption in first-year
university students (Nandiyanto et al., 2022) is
caused by differences in the information recei-
ved during school. These findings indicate that
misconceptions occur because students do not
receive the information correctly. According to
Erman (2017), several factors cause misconcep-
tion, such as incomplete information, difficulty
in understanding the basic concept of the learned
topic, and lack of effective communication bet-
ween teachers and students. This emphasizes the
potential of misconception occurrence during the
COVID-19-driven remote learning.

The research results of Zhang et al. (2019)
on the concept of energy find that various factors,
such as personal experience, cognitive abilities,
and social interaction, contribute to the comp-
lex learning process that forms misconceptions.
This finding indicates a broader risk of miscon-
ceptions during online learning practices. Along
with the massive integration of online learning,
experimental-based science teaching is also ex-
periencing obstacles (Kelley, 2020). On the other
hand, online learning demands students to study
independently (Morris, 2021). The learning pro-
cess without adequate assistance has resulted in
broader misconceptions (Cukurova et al., 2018).
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The COVID-19 outbreak has driven the
engagement of the online education model. Un-
fortunately, online education has a greater vulne-
rability in causing misconceptions. Wendt and
Rockinson-Szapkiw (2014) found that students
exposed to online learning environments have an
increased misconception compared to the tradi-
tional learning environment.

Science is a complex subject for elementa-
ry school students. Therefore, a comprehensive
explanation is needed so students can understand
it well. Unfortunately, comprehensive teaching
is difficult in today's conditions when teaching
and learning activities must be carried out onli-
ne. This situation raises the question of the trend
of misunderstanding among grade 4 elementary
school students, especially in the science subject.
The research questions of this study are: 1) How
is the misconception occurring in 4th-grade ele-
mentary school students? 2) How significant is
the difference in schools' performance in overco-
ming misconceptions in science? Therefore, this
study aims to understand the tendency of miscon-
ceptions in science subjects and to distinguish the
impact of school origin on the misconceptions of
4th-grade elementary school students. The occur-
rence of misconceptions due to online learning
practices is inevitable, but how high the level of
misconceptions occurs is a parameter that needs
a more in-depth evaluation. On the other hand,
the pattern of education applied to each school is
thought to influence students' understanding abi-
lity in online education.

METHODS

This research was conducted through an
experimental survey referring to Smyth et al.
(2019). Experimental surveys are conducted
based on treatment designs or specific conditions.
The study was carried out through the following
stages: 1) experiment design, 2) data collection
(misconception assessment), 3) data processing
and 4) data analysis. Step by step process of the
research is shown in Figure 1.
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A single-factor, independent measures
design was applied in the experiment. The inde-
pendent variable of this research was the group
of respondents based on the categories of public
and private schools. Differences in learning out-
comes have been identified between the school
types (Thapa, 2015; Baum & Riley, 2019). Due
to the different circumstances, teachers from
both school types attain different chances of self-
development and attitudes toward teaching prac-
tice (Qoyyimah, 2018). From the students’ side,
differences in schooling, parenting, and access to
technology between public and private schools
during the COVID-19 pandemic emphasize the
distinction of learning achievements (Ullah &
Ali, 2021).

The participants of this study were 4th-gra-
de elementary school students from public school
(School A), private school 1 (School B), and pri-
vate school 2 (School C). The characteristics of
the school cluster are as follows: 1) School A is
a government-owned public school, accredited
A; 2) School B is a private school owned by an
Islamic foundation, accredited A; 3) School C is
a private school owned by a Catholic foundation,
accredited A. Basis school groupings selected are
favorite schools with A accreditation from diffe-
rent managers: the government or state schools,
Islamic foundation private schools, and Catholic
foundation private schools.

School samples were taken through con-
venience sampling. Convenience sampling was
used due to its easiness of recruitment and the
willingness to participate of the selected volun-
teers (Brodaty et al., 2014). The schools were also
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determined purposively to represent each cluster.
The consideration for selecting the school sample
was that the quality of the schools is good and
equal. A total of 80 students were involved in this
study, including 30 participants from School A,
28 from School B, and 22 from School C. Inclusi-
on criteria are students who have studied science
with the same learning topic. The learning topic
delivered during the research was ”forces.”

Data was collected through an online sur-
vey. Carrying an online survey is considered as
a flexible method and advantageous for the rese-
archer and participants (Braun et al., 2021). The
test instrument was prepared jointly by teachers
and researchers about learning for students. The
instrument used in the research was a one-level
diagnostic test, where students were expected to
explain the question items. The questions were
formulated based on the material in the textbooks
used as fourth-grade learning materials related
to gravitational force, magnetic force, electric
force, and frictional force. Instrument validation
was carried out through peer-to-peer discussions
with subject teachers from each school. The vali-
dated test instruments were sent to students. The
instrument consisted of seven second-level ques-
tions with two independent answers in the form
of conceptual answers and conclusions. There-
fore, students were likely to answer only one of
the two expected answers correctly. As feedback,
students sent their worksheets in digital format,
either scanned or photos. The teacher then for-
warded the answer to the researchers. The rese-
arch instrument used in the study is presented in
Figure 2.

. Why can a compass be used as a guide?

. Why do we need gravity?

N O\ R W N

. What will happen if a stone is thrown upwards? Tell!
. When the cable connecting the lamp to the power source is cut, what will happen? Why?
. What forces act on the wheels of the car as they move? Tell!

. Can static electricity be used to light a lamp? Why?
. Why is muscle force needed when making pottery?

Figure 2. Research Instrument

Data analysis was performed using cross-
tabulation with a chi-square test and ANOVA
test. Cross-tabulation was used to identify the
population of classified groups between variables
(Atav et al., 2015). In this case, a comparison was
performed between students’ conceptual under-
standing and the concluding ability between clus-
ters for the designated instrument. Instruments
are arranged with consideration to adjust lear-
ning practices and learning objectives. The lear-
ning objectives are to find out the understanding
of science concepts. Before being implemented,
the instrument was validated by fourth-grade ele-

mentary school teachers and elementary school
curriculum experts. Thus, whether the students’
answers tend to be based on the correct concept
understanding or not can be seen. ANOVA was
used to measure the differences between the de-
signed groups (Wang et al., 2017), in this case,
compared the average achievement between
schools in the context of understanding concepts
and concluding. This information can be used to
identify gaps in students’ learning performance.
Data analysis was performed using SPSS with a
95% confidence interval.
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RESULTS AND DISCUSSION

In this case, the relevance between school
clusters regarding students, curriculum, and ma-
terials taught to students to determine understan-
ding of the science concepts studied were the
same, namely: 1) the fourth-grade elementary
school students; 2) the curriculum used is the
2013 elementary school curriculum; 3) material
theme: about forces; 4) the number of questions
is ten items. From the perspective of Piaget’s the-
ory of cognitive development, it is stated that the-
re are four stages: 1) the sensorimotor stage (0-2
years); 2) the preoperational stage (2-7 years); 3)
the concrete operational stage (7-12 years); 4) the
formal operational stage (12-19). Thus, fourth-
grade elementary school students are included in
the third stage. According to Piaget, at this stage,
children can solve hypothetical problems (Aub-
rey & Riley, 2019).

The observations’ results show differences
in the fourth-grade students’ science learning out-
comes regarding "forces.” Data processing results
show that misconceptions can be found in each

E. Munastiwi, B. Saputro, S. Fatonah, E. Suhendro / JPII 11 (3) (2022) 500-510

student and question item. This finding indicates
that all students cannot fully understand the given
science material, and none of the question items
are fully understood. However, despite experi-
encing misconceptions, students can conclude
correctly. Therefore, students’ achievements in
conception are lower than the conclusion. The-
se results indicate that a correct understanding
of the concept is not required to draw correct
conclusions. On the other hand, this finding also
shows that understanding concepts tends to be
more difficult than concluding.

Differences in students’ ability to under-
stand concepts and conclusions need to be under-
stood more deeply. The first factor to be investiga-
ted is the difficulty of the questions. The students’
level of completeness indicates the difficulty of
the questions. Since the number of participants
differed between clusters, the frequency distri-
bution of students’ conceptions and conclusions
was analyzed according to their proportions. Tab-
le 1 shows the distribution of students’ populati-
on respective to their conceptual understanding
and conclusion-drawing performance.

Table 1. Evaluation Based on Students’ Performance Questions

No Cluster Proportion (%)
Students with Correct Conceptions Students with Correct Conclusions

1. School A 13.33-90.00 53.33-96.67
(51.90 + 27.88) (83.33 £ 14.66)

2. School B 0.00-92.86 57.14-96.43
(59.69 + 34.24) (83.16 = 16.20y"

3. School C 0.00-72.73 45.45-95.45
(50.65 £ 29.27y (79.22 £ 19.26y

Total 0.00-92.86 45.45-96.67
(54.08 £ 29.30) (81.91 £ 16.07)

Note: Rows in the same column with different letters show significant differences.

Refer to the result presented in Table 1, stu-
dents’ answering abilities ranged from 0 — 92.86%
(mean: 54.08 * 29.30%) and 45.45 — 96.67%
(mean: 81.91 * 16.07%) in concepts and conclu-
sions. These results indicate that students’ abili-
ty to understand the concept of “forces” ranges
from very low to very high. However, their ability
to conclude was in the medium to very high ca-
tegory.

Based on Table 1, there are variations in
students’ conceptual understanding of “forces.”
However, most of the students can give the right
conclusion. In general, each cluster’s average le-
vel of misconception is around 50%. The data
obtained show a question where none of the stu-
dents from School B and School C had the cor-

rect conception. Data analysis with chi-square
shows a significant difference in the proportion
of conception. However, the comparison of the
conclusion does not show a significant difference.
Data analysis shows the F index of 4.670 (p =
0.010) and 2.016 (p = 0.134) for conception and
conclusion, respectively. Based on the analysis re-
sults, students’ conceptions of “forces” in School
B were significantly higher than in the other two
schools. However, students’ conceptual under-
standing in School A and School C does not dif-
fer significantly.

In addition to conception, students’ achie-
vement at the conclusion is much higher. The
analysis results show that students’ average con-
ceptual understanding level is 64.77£31.52%.
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Unfortunately, these results indicate a high level
of misconceptions, so more attention is needed
to develop students’ conceptual understanding.
Based on the data, question number 4 (Q4) sho-
wed the highest number of students misconcep-
tions, followed by question number 7 (Q7), which
had more than 50%. The misconceptions found
in other questions are less than 50% in the order
of Q5-Q2-Q3-Q6-Ql. These results indicate
that students cannot understand conceptions only
on specific topics. Referring to the list of questi-
ons in Appendix 1, misconceptions are found in
gravitational and muscle forces.

Students’ individual achievements were
analyzed to understand their understanding of
the “forces” theory. The data indicate that the

Table 2. Students’ Individual Achievements
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three clusters have almost the same conditions.
No students in all clusters achieved full marks for
the conception assessment. Some students were
even found only to get a minimum score. Howe-
ver, in conclusion, students can at least answer
half of the questions. Details of students’ achie-
vements are presented in Table 2. Data analysis
shows significant differences between students’
achievement in conception and conclusion in
each cluster. Statistical analysis using ANOVA
showed the F index of 62,723 (p = 0.000), 36.297
(p = 0.000) and 23,419 (p = 0.000) for Schools A,
B, and C. This figure shows that students’ con-
ceptual understanding is much lower than their
conclusion understanding.

No Cluster Achievement Score

Conception Conclusion

1. School A* 1-6 3-7
(3.63 £ 1.10y (5.83 £ 1.05¢

2. School B* 2-6 4-7
(4.18 £ 1.06) (5.82 £ 0.98)

3. School C* 1-6 2-7
(3.55 £ 1.50) (5.55+1.22)

Total 1-6 2-7
(3.80 £ 1.23) (5.75+1.07)

Note: *clusters with a significant difference between conception and final score achievement
- Rows in the same column with the same letters show insignificant differences.

Further analysis was carried out to evalua-
te differences in individual achievement between
clusters with ANOVA. The results of the analysis
show that there is no significant difference bet-
ween student achievement between clusters in
conception and conclusion. Statistical analysis
with ANOVA shows F index of 2.146 (p = 0.124)
and 0.546 (p = 0.582) for conception and con-
clusion, respectively. These results indicate that
students’ capacity in all clusters is relatively the
same.

This study finds that the average level of
misconceptions in all clusters of fourth-grade ele-
mentary school students in Yogyakarta was rela-
tively the same. However, the level of individual
misconceptions tended to be high. This finding
proves that the development of online education
practices during the COVID-19 pandemic needs
attention to aspects of students’ conceptual un-
derstanding. Students misconceptions should not
be ignored because they are essential to learning,
especially in science education (Yilmaz et al.,
2018). Conception represents a deeper under-

standing of a learning topic. Rather than results,
conceptual understanding focuses on principles
and processes (Konicek-Moran & Keeley, 2015;
Leonor, 2015). Therefore, misconceptions can
cause difficulties in learning more complex to-
pics. However, failure to understand the concept
is not always followed by failure to conclude.

Misconceptions in science during online
learning, as found in this study, indicate the need
to develop learning strategies that can reduce
misconceptions. Science is the knowledge that is
open to broader possibilities. Many technological
advances were created because of the develop-
ment of science (Kolychev & Prokhorov, 2015).
Therefore, equipping students with the correct
conception is essential. Overcoming students’
misconceptions is necessary to improve their
understanding of learning (Zhang et al., 2019).
Thus, the correct information is needed to deter-
mine the right strategy. Finding the core of the
problem in teaching will be the right start to over-
coming the problem.
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Misconceptions in educational practice are
closely related to school administrators and teach-
ers (Halim et al., 2014). School management and
teachers’ strategies in teaching play a dominant
role in building students’ conceptions of new and
old knowledge (Kelley, 2020; Azid et al., 2022).
Given the current situation, the misconceptions
in the fourth-grade elementary school found in
this study are due to the transformations that oc-
cur in educational practice. Amid the COVID-19
pandemic, educational activities usually carried
out through face-to-face offline classes must be
carried out online through digital platforms (Pan-
dey et al., 2021). Therefore, limited teacher-stu-
dent interaction becomes an obstacle to teaching
and learning activities (Wahyono & Susetyarini,
2021). Misconceptions are influenced by various
aspects, including the role of school administra-
tors, school management, learning infrastructure,
and the role of teachers. Among all aspects, the
most decisive is the teacher.

Since the outbreak of the COVID-19 out-
break, education has been disrupted globally.
Husnah et al. (2020), Puspitasari et al. (2021),
and Wahyono and Susetyarini (2021) state that
misconceptions in science learning have been
found in various studies, including due to the CO-
VID-19 pandemic. Online education has become
a global strategy to keep educational activities
running. Unfortunately, developing and emer-
ging countries are generally not prepared for such
changes. Inadequate infrastructure, facilities, and
systems are obstacles to online education practi-
ce. In addition, most teachers and students lack
digital competence, adding to the complexity of
the problem of online education. Education sta-
keholders in Indonesia have faced this condition
since the COVID-19 outbreak. Thus, it can be as-
sumed that unpreparedness is the primary cause
of the disruption of education toward research
objects (Martha et al., 2021; Munastiwi & Puryo-
no, 2021; Suyadi & Selvi, 2022). Pandey et al.
(2021) find that internet connection, inadequate
learning materials, and methods used in online
classes can be obstacles in conducting online edu-
cation.

Unfavorable circumstances and learning
models become essential factors that affect the
students’ conceptual understanding. Trotskovs-
ky and Sabag (2015) even assume that teaching
methods are the root of misconceptions. Con-
ceptual understanding solely depends on the in-
formation students obtain. This information can
be sourced from individual perceptions, reading
materials, and the teaching received (Saribas &
Ceyhan, 2015; Cukurova et al., 2018). Since lear-
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ning models play an essential role in developing
students’ conceptions, teachers must periodically
review and evaluate their teaching performance.
Usually, students will gain an optimal conceptual
understanding through a comprehensive explana-
tion accompanied by hands-on practice (Kelley,
2020; Liu & Fang, 2021). However, it is not easy
to do in online learning. Therefore, the learning
model is an essential factor affecting conceptual
understanding. The learning model has methods,
media, strategies, and learning approaches.

Findings that show variations in miscon-
ceptions between clusters indicate differences in
teaching methods (Trotskovsky & Sabag, 2015).
There must be differences in school management
because each school has a different background.
Generally, private schools that are more advan-
ced in technology adoption make students more
familiar with communication and information
technology-based devices (Ibafiez et al., 2020).
Additional efforts are usually made to improve
understanding of science subjects, such as using
visual aids, conducting field observations, or la-
boratory practice (Monroe et al., 2019). Thus, the
students will get more information and develop
the correct conception. However, it cannot be
done through online classes. Students may do in-
dividual observations or exercises, but that does
not mean that students are not supervised. This
activity will potentially lead to another miscon-
ception.

Given the insignificant difference in the
mean of individual misconceptions, there must
be a typical cause for the misconceptions. Stu-
dents’ competence in digital technology has cont-
ributed to misconceptions. According to Drane
et al. (2021), the lack of students’ technological
competence is one of the causes of misconcep-
tions. Using a smartphone or laptop for online
learning was not a routine activity before the CO-
VID-19 pandemic. Moreover, maybe not all stu-
dents are familiar with smartphones or laptops.
Thus, students face difficulties in conducting
online learning. The rapid adoption of online
learning systems triggers misconceptions caused
by sudden and unexpected difficulties. Miscon-
ceptions in education need to be minimized as
much as possible. Based on the findings of this
study, it can be assumed that misconceptions in
elementary schools in Yogyakarta have the exact
cause. The teacher is responsible for overcoming
students’ misconceptions in today’s conditions.
Therefore, effective and efficient learning met-
hods are needed to improve students’ conceptual
understanding (Wahyono & Susetyarini, 2021).
One strategy that can be applied is to use several
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ways. Kolovou (2022) argues that using only one
learning method can lead to misconceptions of
knowledge. Therefore, varied learning methods
are needed during the COVID-19 pandemic.

Misconceptions can become a bigger prob-
lem because they cannot be corrected or elimina-
ted by embedding correct conceptions (Mason
& Zaccoletti, 2021). The statement is proved
by Vosniadou and Skopeliti (2017), who shows
that scientific explanations of students who ex-
perience misconceptions tend to build new mis-
conceptions. The arrangement of independent
learning needs to consider the involvement of
parents. Parents can be positioned as mentors or
assistants for students. Junge et al. (2021) found
that children’s science knowledge was strong-
ly related to parental interest and assistance in
learning science. According to Ferguson (2022),
conception is a perception based on evidence of
acceptable reality. Thus, knowledge from parents
can support students to understand concepts in
science better because parents act as mentors for
students.

CONCLUSION

There is a tendency for fourth-grade stu-
dents to have a science misconception about
“force” due to online learning. The purpose of
this case is to find out the misconceptions that
occur due to online learning. The population
selected three favorite schools accredited A (ex-
cellent) managed by the government and private
foundations. The results showed that the average of
misconceptions was relatively low. The level of indi-
vidual misconceptions tends to be high. It is proven
that the development of learning practices needs to
understand the correct concept. The science miscon-
ceptions of fourth-grade elementary school students
in Yogyakarta due to the implementation of online
learning on average range from 40.31 - 49.35% (40 <
misconceptions 60%) in the medium category. There
are differences in the level of misconceptions between
clusters in learning about forces. The level of mis-
conceptions in school A is medium, B is the lowest,
while in school C is the highest. Although the level of
misconceptions at the cluster level proved significant,
there was no significant difference in misconceptions
at the individual level. These findings indicate that
students in each school cluster experience similar bar-
riers in learning science, especially regarding “forces”.
Based on these findings, the researchers suggest an
effort to adjust the learning model to reduce students’
misconceptions in science learning. Improvements to
the learning model can be made to the instructional,
interaction, supervision, and independent learning
models.
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