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ABSTRACT

Article history:

A misconception is a misunderstanding in connecting a concept with
other concepts, between new concepts and old concepts that are
already in the minds of students, so that the wrong concepts are
formed. Students' conceptions are different or contrary to the
conceptions of the scientists. There are five kinds of misconceptions,
namely: (a) preconceived notions; (b) non-scientific beliefs; (c)
conceptual misunderstandings; (d) misconceptions of local languages
(vernacular misconceptions); and (e) factual misconceptions. The
causes of misconceptions are four parts: students, teachers, teaching
materials or literature, context and teaching methods. It is expected
that by knowing the types and causes of students' misconceptions in
understanding science, it will be easier for teachers to find solutions
in teaching science concepts. Examples of data related to
misconceptions in physics are illustrated to reinforce explanations.
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INTRODUCTION
Everyone can experience misconception, not only students experience it, but it also is
experienced by adults, including teachers, lecturers, and even professors. A misconception is a
misunderstanding in connecting a concept with other concepts, between new concepts and old
concepts that are already in the minds of students, so that the wrong concepts are formed.
Misconceptions are often found in the field of science. Indeed, they occur in all physics
concepts. Of the 700 investigations regarding misconceptions, 300 that examined mechanics, 159
about electricity, 70 about heat, optics, and the properties of materials, 35 about earth and space,
and about modern physics (Suparno, 2005; Wandersee, Mintzes, & Novak, 1994). An
investigation conducted by Maharta (2009) about the physics misconception of senior high
school students in Bandar Lampung shows that the level of physics misconceptions of students
is very high at 65%. The results of a study of the national examination in 2007/2008 by the
Educational Quality Assurance Agency in DKI Jakarta province on the physics subjects showed
that: (1) electromagnetic is 49.62 fewer categories; (2) optics are 51.04 fewer categories; (3)
mechanics are 59.68 fewer categories; (4) wave 60.55 enough categories; (5) modern physics is
62.84 enough categories and (6) thermodynamics are 68.69 enough categories (LPMP DKI
Jakarta, 2011). The results of the investigation show the concept of Mechanics is included in the
category of lack and difficulty in the concept of Mechanics.
Students who lack an understanding of mathematics will affect their understanding of
physics. Misconceptions can also occur due to errors from teaching materials. Written mistakes
will be easily digested by students, and thus they will get misconceptions (Lambi, 2009;
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Suparno, 2005). This review provides a foundation to find out the types of misconceptions that
occur in students and the causes of students' misconceptions about science.
Having experiences in research on misconceptions, see (Jauhariyah, Suprapto, Suliyanah,
Admoko, Setyarsih, Harizah, & Zulfa, 2018; Suprapto, Abidah, Dwiningsih, Jauhariyah,
Saputra, 2018; Suprapto, Syahrul, Agustihana, Pertiwi, & Ku, 2016), the author tries to present
the ontological review of misconceptions in science in this editorial. “Ontology is the
philosophical study of being - it studies concepts that directly relate to being, in particular
becoming, existence, reality, as well as the basic categories of being and their relations”
(Merriam-webster, 2020). The focus of this review is addressed into two questions: 1. What
types of misconceptions occur in students learning science? 2. What are the causes of science
misconceptions on students?. The benefits of this discussion are as follows. The problem faced
by the world of education today, especially in Indonesia is the quality of science teachers who
are still lacking, learning facilities and infrastructure (teaching materials, laboratory equipment,
and learning media) are very limited, even still lacking science teachers. By knowing the types
of misconceptions and the causes of students' misconceptions, it can help science teachers who
have taught in Indonesia in general, to think of an appropriate approach to improve
misconceptions and improve the achievement of student learning outcomes, attitudes and
mathematical mastery of science because teachers are an important asset in efforts to improve
education to a higher stage.
The misinterpretation of concepts or popular calls for misconception, found in the fields of
science or other social fields, was investigated in the early 80s and has been at the core of
empirical research in learning science for the past 20 years (Gonen & Kocakaya, 2006). Various
terms have been used by educational experts relating to misconceptions (Alparslan, Tekkaya, &
Geban, 2003; Hammer, 1996; Smith, diSessa, & Roschelle, 1994; Suprapto et al, 2018, 2019).
The first type of misconception is called "preconceived notions" (Brown & Clement, 1991;
CUSE-NRC, 1997; Marshall 2003). This type of misconception is a conception that is often based
on everyday experience, both those around the school or outside the school environment. When
someone enters school, he will receive a scientific explanation that is not intuitive about what he
saw in the past (CUSE, 1997). It turns out that understanding the initial concepts has caused
difficulties for students to understand the concepts of heat, energy, and gravity (Brown &
Clement, 1991; CUSE, 1997). Many experts see this type of misconception more excessive than
necessary, but students prefer it because it seems more rational (CUSE, 1997). Confidence in the
initial conceptual understanding remains unchanged even after the teaching & learning process
has been carried out; therefore it is a cause for the learning process (CUSE, 1997; McDermott,
1991).
The second type of misconception is called "non-scientific beliefs" (CUSE, 1997).
Unscientific beliefs are all views learned by students rather than sources that differ from the
opinions of experts. One method that emerges is mythical or religious teaching in which there is
no scientific proof of truth. Evolution and the Big Bang are two theories, one that is
incompatible with the concept of religion and the second is in accordance with religious views
(Podolner, 2000).
The third misconception is called ‘conceptual misunderstandings’. Typically this type of
misconception arises when students relate to expert opinions in a way that does not cause
students to resolve paradoxes or conflicts due to the presumption of initial concepts and
unscientific beliefs (CUSE, 1997). Students end learning with a feeling of dissatisfaction and not
being able to explain what they have learned. As a result, these students build wrong models
that limit the educational process in the future (Podolner, 2000).
The fourth misconception is called local language misconception or vernacular
misconceptions (CUSE, 1997; Marshall 2003), which arises from the use of words that mean
something to many people who are not experts, the same thing will be very different when
discussed from a scientific point of view.
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The fifth type of misconception called ‘factual misconceptions’ are mistakes that occur in
childhood and remain unchanged until adulthood (CUSE, 1997; Marshall, 2003). Parents,
teachers, and even textbooks may be the main cause of this error. Their own textbooks can be a
mistake in the spread of misconceptions. Many famous scientists noted that they could not help
to solve this. The famous physicist and Nobel Prize winner (Richard Feynman) has noted that
all the books are there: they say something that is useless, confusing, vague, erroneous and only
partially correct.
There are many ways that misconception can occur. Scientific data constantly changes over
time. No one can keep up with all the latest information findings, meaning that everyone will
be impressed with changes in information from time to time. As a teacher should teach good
and current information; however, during a textbook written and published, some of the
information is outdated. Inability to stay up to date or inability to keep abreast of information
changes from time to time causes misunderstanding of information (Lambi, 2009). Not only to
the extent of misinformation but also contradictions of information occur, because of conflicting
views. Conflicting information confuses and can lead to the merging of information in the form
of new, more intricate concepts or misconceptions. Teachers sometimes continue their
misconceptions through teaching, giving a concept that is contrary to the scientific concept
(Lambi, 2009; Marshall, 2003).
RESULTS AND DISCUSSION
Meanwhile, causes of misconceptions can be grouped into four parts, namely students, teachers,
teaching materials or literature, context and teaching methods (Suparno, 2009).
a. Students
Students misconceptions in the field of science most come from students themselves.
Misconceptions originating from students can be collected in several ways, namely initial
knowledge or preconceptions or prior knowledge, associative thinking of students, humanistic
thinking, incomplete or wrong reasoning, wrong intuition, stages of student cognitive
development, student ability, and student interest (Suparno, 2005).
(i) Initial knowledge
Many students have already an initial concept or preconception or prior knowledge about a
concept before students take formal lessons under the guidance of the teacher. This initial
concept often contained misconceptions. This initial misconception will cause misconceptions
when taking physics lessons onward until the error is corrected (Berg, 1991; Chi, 2008; Suparno,
2005).
(ii) Students 'associative thinking
Students' associations of everyday terms sometimes also create misconceptions (Suparno, 2005).
For example, students associate ‘style’ with force or displacement. Force is considered by many
students to always cause displacement. If students don't see a moving object, they make sure
there is no force. Even though physics is not always true, for example, some students remain
convinced that there is no force on a train driven by people because the train is still stopping.
The truth is, the train is still going on force, only the force is not strong enough to move the
train. Different understanding from words between students and teachers can also cause
misconceptions (Marshall & Gilmour, 1990).
(iii) Humanistic thinking
Students often look at things from a human perspective. Objects and situations are thought
about in people's experiences and humanly. The behavior of things is understood as the
behavior of living humans so it does not fit.
(iv) Incomplete or wrong reasoning
Misconceptions can also be caused by students' incomplete or incorrect reasoning or reasoning.
Incomplete reasons can be caused by the information obtained or the data obtained is
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incomplete. As a result, students draw wrong conclusions and this leads to student
misconceptions.
(v) False intuition
False intuition and student feelings can also cause misconceptions. Intuition is a feeling in
someone who spontaneously expresses his attitude or ideas about something before being
researched objectively and rationally. Intuitive thinking or understanding usually comes from
observations of objects or events that continue to occur, eventually spontaneously when faced
with certain physics problems that arise in the minds of students is that spontaneous
understanding.
(vi) Stages of students' cognitive development
Students' cognitive development that is not in accordance with the material occupied by them
may be the cause of students' misconceptions. In general, students who are still in the concrete
operational stage when learning an abstract material are difficult to catch and often
misunderstand the concept of the material.
(vii) Students' abilities
Students who are less gifted in physics or less able to understand physics often have difficulty
capturing the correct concepts in the learning process.
(viii) Learning Interest
Students who are not interested in physics, are usually less interested in learning physics and
pay less attention to the teacher's explanation of the new understanding of physics.
b. Teachers
Teachers who do not master the material or understand physics material incorrectly will cause
students to get misconceptions. Some physics teachers themselves do not understand physics
concepts very well, so this misunderstanding is passed on to students (Chiu, Guo, & Treagust,
2007; Simanek, 2007). According to Suparno (2005) teachers' misconceptions are caused by
teachers not mastering subject matter, not graduates from the field of physics, do not provide
opportunities for students to express their ideas, and teacher relations with students are not
good.
c. Textbooks and literature
Textbooks are an inseparable part of learning and the specific curriculum of physics and play a
very important role in shaping physics learning as it is now. In the learning process, teachers
and students are never separated from textbooks and literature. Textbooks that are used as the
only source of guidance for teachers will encourage misconceptions among teachers (Lambi,
2009; Simanek, 2007). Textbooks that express the wrong concept will confused students and also
develop students' misconceptions. So, it is important that the textbooks are properly researched.
d. Teaching methods
Several teaching methods are used by teachers, especially those that emphasize only one aspect
of the concept of the material being worked on, even though they help students understand the
material being taught, but often have a negative impact, which raises student misconceptions.
So the teacher needs to be critical with the method used and not limit it with just one method
(Suparno, 2005).
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