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Abstract 

In this study, it is aimed to determine some basic concepts and misconceptions about force and motion that pre-
service science teachers encounter in physics and science courses. Misconceptions are thought to be one of the 
important factors that make conceptual learning difficult. Therefore, it is extremely important to consider this 
situation during the concept teaching process in teaching environments in order to increase the effectiveness of 
teaching. In the spring term of the 2022-2023 academic year, the force and motion achievement test consisting of 
20 questions was applied to 64 students studying in the first and second year of Kırıkkale University Science 
Teaching. In many recent studies on science education, it has been observed that students generally have some 
preliminary knowledge on many subjects and these are effective in their subsequent science learning. The data of 
the study were analyzed using the descriptive method, one of the qualitative research techniques. A multiple choice 
force and motion concept test was applied to pre-service science teachers to detect misconceptions. Then, the rate 
of correct answers by the students for each question in the applied test was calculated as a percentage, and 
misconceptions were identified by presenting them in a table. In my research, the choices other than the correct 
answers were chosen as misconceptions. As a result of the study, it was determined that the students had many 
misconceptions about force and motion. Finally, some suggestions were made for researchers, educators and 
programmers to eliminate the misconceptions that were detected at a very high level. 
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1. Introduction 

In recent years, concepts and misconceptions have a wide place in studies on science teaching. An effective science 
and physics education can be possible by learning meaningfully at the level of concepts instead of memorizing 
information. Concepts; are common names given to groups when entities, events, people and thoughts are grouped 
according to their similarities (Kaptan, 1999). The concept is not concrete objects, events or entities, but abstract 
thought units that can be reached by gathering them under certain groups. Misconception is completely different 
from scientific error. Because the individual who has a misconception often defends his/her thought as 
scientifically correct. Misconceptions are ideas and understandings in which people make sense of a concept in a 
unique way, but are completely wrong scientifically. In other words, it is called alternative concepts that are 
accepted as correct and take place in the non-scientific minds of the individual. Students' misconceptions are 
defined as information that is formed as a result of personal experiences, contrary to scientific facts and ideas, and 
prevents meaningful learning (Özkan, Tekkaya & Geban, 2004). Science is at the forefront of the courses in which 
concept teaching is important. Since science courses contain many abstract concepts, they can challenge students 
in terms of understanding the concepts correctly (Aydoğan, Güneş & Gülçiçek, 2003). misconceptions; students' 
interpretation of the concepts they have difficulty in understanding according to their own understanding and their 
perspectives on scientific concepts are different from those accepted by scientists (Cuse, 1997). The 
misconceptions that students have can continue throughout life, starting from pre-primary education. According 
to Ausubel (1963), meaningful learning occurs when a correct relationship is established between the concepts 
that students have just learned and the concepts they have learned before. Studies show that students have 
misconceptions about basic science concepts and it is inevitable for students to have some misconceptions while 
learning some scientific knowledge (Abraham et al., 1992).  

In his study, Özsevgeç (2006) examined the effect of the guide material developed by the students according 
to the 5E model on the academic achievement and attitude levels in the teaching of the 5th grade "Force and 
Motion" subjects and concepts. Ula and Mariyani (2021) developed and implemented a teaching material on basic 
science concepts with an inquiry-based approach. Yılmazlar, Takunyacı, and Günaydın (2014) investigated 
misconceptions in their study and concluded that 6th grade students had misconceptions about both strength and 
speed. Therefore, similar studies have been done by Zeybek, 2007; Coştu, B., Ayas, A., and Unal, S., 2007; 
Yeltekin-Atar, B. Ş., Aykutlu, I., & Bayrak, C., 2021) can be found in the researches of researchers. Since 
misconceptions prevent meaningful and permanent learning, the academic success of the student is also negatively 
affected. For this reason, while teaching a concept, students' previous knowledge should be determined first, and 
then new knowledge should be built on. By providing a suitable environment for students to compare their old 
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knowledge with their new knowledge, it can be ensured that learning is meaningful and permanent. 
 

2. Method 

In this study, the descriptive method from scanning designs was used to determine the misconceptions of the study 
group. Therefore, the study is a mixed study. In the screening design, certain characteristics of the research group 
are examined and their views on the subject are determined (Büyüköztürk, Kılıç Çakmak, Akgün, Karadeniz, & 
Demirel, 2015). In the study, it was tried to determine the knowledge and misconceptions of 64 students studying 
in the 1st and 2nd grade of Kırıkkale University Education Faculty Science Teaching in 2022-2023 about the 
concepts of physics in force and motion. Data Collection A multiple choice test scale called “force and motion 
concept test” consisting of 21 questions and given in the Appendix, which was used by Şimşek, D. (2018) in his 
master's thesis study, was used. The Turkish translation of this scale was done by Temizkan (2003), and the 
Cronbach alpha reliability coefficient was determined as 0.74. Simple statistical methods were used in the analysis 
of the test applied in this study. The percentages of correct answers to each question in the test used by the students 
were calculated and presented in a tabular form. While determining the misconceptions, the prevalence level was 
checked. The percentages of the answers given by the students to all the choices in the questions were determined 
and misconceptions were determined. 
 
3. Results and Conclusion 

The answers given to each question of the scale test in my study and the percentage of answers are shown in Table 
1. 

Table 1: The answers given by the students to each question and their percentages. 
Question S.N A% B% C% D% E% Correct answer 

1 64 21,9 25.0 31,3 12,5 9,4 C 
2 64 50.0 4,7 6,3 15,6 25.0 E 
3 64 25 12,5 6,3 43,8 12,5 B 
4 64 50 18,8 15,6 9,4 3,1 B 
5 64 11.0 12,5 56,3 7,8 12,5 B 
6 64 12,5 15,6 46,9 6,3 18,8 E 
7 64 43,8 9,4 12,5 28,1 6,3 A 
8 64 34,4 18,8 15,6 21,9 9,4 D 
9 64 18,8 25.0 31,3 21,9 3,1 B 
10 64 14,,1 21,9 17,2 40,6 6,3 D 
11 64 18,8 9,4 37,5 28,1 3,1 A 
12 64 37,5 31,3 9,4 21,9 0 A 
13 64 51,6 32,8 9,4 1,6 4,7 B 
14 64 28,1 12,5 15,6 32,8 11 E 
15 64 15,6 18,8 37,5 21,9 6,3 C 
16 64 17,2 14,1 14,1 15,6 39,1 E 
17 64 6,3 9,4 56,3 18,8 9,4 C 
18 64 3,1 6,3 9,4 21,9 59,4 E 
19 64 15,6 40,6 18,8 15,6 9,4 B 
20 64 11 23,4 42,2 18,8 4,7 C 

As can be seen from Table 1, the highest number of correct answers was given to the 18th question with 
59.4%, while the least correct answer rate was 11% to the 14th question. In addition, there are four questions (3, 
5, 6, and 14) that are answered correctly with a percentage of less than 20%. When examined over the total 
questions, the percentage of correct answers to all questions, except for two of the twenty questions (17th and 18th 
questions) in the force and motion test, was below 50%. This situation gave us the wrong answer to almost all of 
the questions, more than half of the students. These findings reveal that students have quite common 
misconceptions about force and motion, since the options of the questions in this test, except for the correct answer, 
correspond to a misconception. When examining the percentages of students preferring the options other than the 
correct answer in each question in the force and motion test; 

For the 1st question, we see that 68.7% of the science teacher candidates have misconceptions. This 
misconception shows that the free fall times of the objects are inversely proportional to the weight, that is, they 
have the misconception that heavy objects fall to the ground earlier. For the 2nd question, we see that 75% of the 
science teacher candidates have misconceptions. This misconception shows that they have a 50% misconception 
that objects with more mass exert more force in central collision events. For the 3rd question, we see that 87.5% 
of the science teacher candidates have misconceptions. This misconception shows that they have the 
misconception that in circular motion, the object has a net force in the direction of motion. For question 4, we see 
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that 81.2% of pre-service science teachers have misconceptions. This misconception shows that they have the 
misconception that if the conditions that cause the object to move in a circular motion disappear, the object will 
continue its circular motion. For question 5, the misconception that 87.5% of the science teacher candidates have 
misconceptions is that this misconception is the algebraic sum of the common velocities of the objects and their 
separate velocities, so the misconception arises that the concept of velocity is a scalar quantity. For question 6, 
81.2% of science teacher candidates have misconceptions. It is understood from this misconception that velocity 
is perceived as a scalar quantity, not a vectorial quantity. For question 7, it was determined that 43.8% of the 
science teacher candidates were successful in teaching concepts, but they had misconceptions that could not be 
underestimated. It is understood that this misconception is perceived as the velocity of the object remains constant 
when there is any effect on the object in the frictionless horizontal plane. For Question 8, 29.2% of the candidates 
gave the correct answer and it is understood that they have a very high level of misconception and that they have 
the misconception that there is a downward gravitational force on the object in the horizontal plane, but there is 
no reaction force of the surface. 

When the answers given to the other questions in the form of similar are examined, we see that the most 
misconceptions are in the 13th question with 51.6%. The 13th question is about the elevator, that is, the 
misconception arises that the force applied by the rope in the elevator going upwards with constant speed in a 
frictionless environment is greater than the downward gravitational force, and therefore the elevator moves 
upwards. When evaluated in general, it is seen that there are misconceptions that gravity will affect an object 
thrown horizontally from a certain height after a while, there is a decreasing force in the vertically upward shooting 
motion until the object reaches its apex, and then there is an increasing downward gravitational force. In addition 
to these, it is seen that when the two objects are side by side, their speeds will be equal, the force applied to the 
horizontally moving object will be more than the weight of the object and smaller than the friction force, heavy 
objects will descend in a shorter time in the free fall motion, and they cannot perceive the horizontal and vertical 
movements independently. They stated that if the force is doubled, its speed will increase at the same rate. The 
misconceptions determined that the object will stop immediately or continue its motion with a constant speed if 
the horizontally applied force is eliminated, that downward air pressure is applied to an object standing on the 
horizontal ground, or that only the gravitational force is applied, were also determined at a significantly high level. 
As a result, in this study, it was seen that the misconceptions of the pre-service science teachers about force and 
motion were at a significantly high level. Similar results have been obtained in many studies in this area. Therefore, 
as a result of this study, which supports other studies in the literature, the misconceptions continue to a large extent, 
so this situation should be taken into account when updating the curriculum, teaching the lessons together with 
many different methods, not only solving problems or the definition of a concept, focusing on experimentation 
during the teaching of the subjects and many other studies. In order to understand abstract concepts well, it can be 
suggested that teachers carry out activities to identify misconceptions that may be in students with many kinds of 
activities. 
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