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Abstract.. Misconception is something that causes students fail to understand physics concept intensively. The research aims to identify the students’ misconception on Newton Law concept using four-tier diagnostic test. Method used in the research was descriptive method. Data of students’ misconception was collected using test and interview. The subjects of the research were students of X MIPA 5 in State Senior High 10 Malang in 2019/2020 academic year and they were 32 students. The result of the research shows that the level of students’ misconception of X MIPA 5 in State Senior High 10 Malang is 54% which belongs to medium category. The research found that the misconception which happened to most students was on Newton II Law which is 63%.
Introduction
Misconception is something that causes students fail to understand physics concept intensively [1]. It often happens not because the students’ understanding is not correct, but because the pre-conception appears to be error during the learning process that it influences into the class. Misconception may appear in students’ daily activity when they make contact with their surroundings. The error physics-concept will then become their base because the understanding formed before is wrong and it will be hard to get it right [2].
Misconception which happens in physics learning process may obstruct the students, so that it causes error and difficulty in learning physics because it is hard for them to understand and to relate to the lesson gained before[3]. Misconception which happens in physics learning must be identified soon because it may obstruct the students in understanding knowledge [4]. Students’ daily activity which relates to their surroundings can be the trigger that causes misconception. Every student must have experienced physics phenomenon; such as falling objects, electric current, collision, and so on before they receive the lesson of physics concept[2].
The importance of identifying physics misconception on senior high students is to keep them away from continually making error concepts. Physics understanding is a vital element in learning physics at school. Solving problems needs stipulations and they are based on the concepts which the students have; thus, mastering many concepts enables the students to solve problem easily. Concept is a summary which represents a class of objects, phenomenon, as well as connection which has similar completeness and attributes [5]
Misconception may be influenced by students who direct their thought on something which appears in certain situation or incident [5]. They only pay attention to certain parts in many problems [6]. Diagnostic test is a method which can be used to identify the students’ misconception. It is applied both in the beginning and at the end of the lesson to identify the students’ misconception on learned-subject [7].
Four-tier diagnostic test is a multiple choice test and followed by the reason of choosing in four-tier[8]. Four-tier diagnostic test is the developed version of three-tier diagnostic test by adding students’ conviction in choosing the reason of the answer [9]. The advantage of the test is it gives the different conviction levels of answer and reason so that their skills become better, students’ misconception is identified in details, it shows sub-chapter which needs emphasizing, and it changes learning process to be better to cope with misconception [10].
Based on the result of observation in X MIPA 5 in State Senior High 10 Malang, many students have misconception on rectilinear motion kinematics subject. Some of them think that displacement and distance are the same things, and some think those are different but they do not know the difference. This error physics-concept will become a base because the understanding which has been formed before is wrong and it will be hard to get it right [2]. Therefore, identifying misconception on physics concepts needs to be done, and one of them is Newton Law; so that the students’ misconception will no longer be in their minds.
Methods
Method used in the research was descriptive method. Data collected by giving four-tier diagnostic test on Newton Law to 32 students of X MIPA 5 class in the form of computer-based isomorphic test which was used to diagnose the misconception[1]. Data of diagnostic test which has been identified was then analyzed based on high, medium, and low criteria. Four-tier diagnostic test [9] is presented on Table 1.

Table 1. Students’ Concept Category Based On the Answer of Four-Tier Diagnostic Test.
	No.
	Category
	Combination of Answer

	
	
	Answer
	Conviction level for answer
	Student’s reason 
	Conviction level for student’s reason

	1
2
3
4
	Misconception (M)
	Wrong
Correct
Correct
Wrong
	Sure
Sure
Not sure
Not sure

	Wrong
Wrong
Wrong
Wrong

	Sure
Sure
Sure
Sure


	5

	Concept Understanding (P)
	Correct

	Sure

	Correct

	Sure


	6
7
8
9
10
11
12
13
14

	Not Understanding Concept (TPK)
	Correct
Correct
Correct
Correct
Correct
Wrong
Wrong
Wrong
Wrong

	Sure
Sure
Not sure
Not sure
Not sure
Sure
Sure
Not sure
Not sure

	Correct
Wrong
Correct
Correct
Wrong
Correct
Wrong
Correct
Wrong

	Not sure
Not sure
Sure
Not sure
Not sure
Not sure
Not sure
Not sure
Not sure


	15
16
	Error (E)
	Wrong
Wrong

	Sure
Not sure

	Correct
Correct

	Sure
Sure




Besides the test, data was collected by giving interview. Interviewing the students is used to deeply understand the students’ misconception.
Result and Discussion
The result data of identifying students’ misconception is presented on Picture 1.
Entire Concept Category
Percentage of misconception

Picture 1. Entire Students Misconception of X MIPA Class
Picture 1 shows the entire result of the students’ answers after given four-tier diagnostic test to identify the misconception and it shows 54% for misconception, 21% for not understanding the concept, and 9% for error. The result shows that students who have misconception are more than half of the class. It means the misconception belongs to medium category. It is the same result with the previous research in which students had misconception in Newton Law [11]. Misconception happens because the students have not mastered the concept taught yet; it is because the students’ initial concept is not good enough [12] and the teachers use monotone teaching method, which is giving speech so that the teachers do not urge their students to gain knowledge like a scientist [13].
Supported by the interview result to 9 students who have the highest misconception, the researcher found that the students’ misconception happens because of the students’ previous skill, not good enough competence or concept understanding, and the teachers’ teaching method which does not involve the students’ being active or is giving speech only. The students’ condition, the situation, and the learning method are the main cause which leads to students’ misconception [14].
The percentage data of misconception on each problem is presented on Picture 2. The percentage data of students’ misconception will show the representation of misconception scale on each problem indicator on Newton Law.

Problem Number
Percentage of misconception

Picture 2. Percentage Data of Students’ Misconception on Each Problem
Picture 2 shows that the students have high, medium, and low misconception levels. High misconception level has range between 100% < N < 60%, medium misconception level has range between 30% < N < 60%, and low misconception level has range between 0% < N < 30%. High misconception level is on problems number 2, 4, 6, 7, 10, 12, 19, and 20. The highest percentage is on problem number 2 with 78%. Medium misconception level is on problems number 1, 3, 5, 8, 11, 13, 14, 16, 17, and 18. Low misconception level is on problems number 9 and 15. High misconception happens on problems related with Newton III Law Subject. It is the same result with the previous research which found that the highest misconception appeared on problems related to Newton III Law [11]. The example for problem and student’s answer which has high misconception level is presented on Picture 3.
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Picture 3. Problem Number 2 and Student’s Answer
Based on the student’s answer on Picture 3, it can be seen that he/she chose the wrong answer and reason, but he/she was sure with his/her answer. If it is identified according to Table 1, then this student belongs to misconception category.
In this case, mostly students answered that to preserve a force of an object, then it needs another force. It obviously shows the student’s mistake. In fact, if an object moves in constant velocity, it does not need any additional force to preserve its motion. Or in other words, it does not need any force to preserve the motion of an object. Thus, according to the problem, the tennis ball keeps moving in constant velocity because it does not need external force to preserve its motion. This concept is based on Newton I Law which states that



The physics formula above means if there is no external force, then a still object will keep being still; while a moving object will keep moving in constant velocity [15][16]. So, the correct answer for when the tennis ball moves from B to C is it will keep moving in constant velocity because it does not need any force to preserve its motion. The correct reason for problem number 2 is It does not need external force to preserve an object which moves in constant motion.
Problem number 2 belongs to subchapter on Newton I Law, the influence of the force to a constant-velocity object; there were 22 students having misconception in solving the problem. After identifying all the answers for problem number 2, the researcher found that there are two criteria for students’ misconception; they are 1) wrong answer, sure about the answer, wrong reason, sure about the reason; and 2) correct answer, sure about the answer, wrong reason, sure about the reason. Based on the interview result, the students’ misconception on problem number 2 is caused by the students’ daily activity.

CONCLUSION
Based on the result of the research, it can be concluded that the students have misconception on Newton Law subject with the percentage of 54% which belongs to medium misconception level. From the entire 20 problems, there are 8 problems with high misconception level, 10 problems with medium misconception level, and 2 problems with low misconception level. Students’ misconception happens because of their daily activity or experience, their previous skill, and the teachers’ teaching method


REFERENCES
[1]	M. A. Nadhiif, M. Diantoro, and Sutopo, “Tes Isomorfik Berbasis Komputer untuk Diagnostik Miskonsepsi Diri pada Materi Gaya dan Hukum Newton,” J. Pendidik. Sains, vol. 3, no. 2, pp. 58–67, 2015, doi: 10.17977/jps.v3i2.7384.
[2]	Y. R. Tayubi, “Identifikasi Miskonsepsi Pada Konsep-Konsep Fisika Menggunakan Certainty of Response Index (CRI),” J. UPI, 2005.
[3]	Y. Yolanda, “Remediasi Miskonsepsi Kinematika Gerak Lurus dengan Pendekatan STAD,” Sci. Phys. Educ. J., vol. 1, no. 1, pp. 39–48, 2017, doi: 10.31539/spej.v1i1.76.
[4]	J. Oliver, “Working Group I Contribution to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change,” J. Chem. Inf. Model., vol. 53, no. 9, pp. 1689–1699, 2013, doi: 10.1017/CBO9781107415324.004.
[5]	R. W. Dahar, No TitleTeori Belajar dan Pembelajaran. Jakarta: Erlangga, 2011.
[6]	Zulvita, A. Halim, and E. Kasli, “Identifikasi dan remediasi miskonsepsi konsep hukum newton dengan menggunakan metode eksperimen di man darussalam,” J. Ilm. Mhs. Pendidik. Fis., vol. 2, no. 1, pp. 128–134, 2017.
[7]	S. Lin, “Understanding of Flowering Plant Growth and,” Int. J. Sci. Math. Educ., no. 1968, pp. 175–199, 2004.
[8]	I. S. Caleon and R. Subramaniam, “Do students know What they know and what they don’t know? Using a four-tier diagnostic test to assess the nature of students’ alternative conceptions,” Res. Sci. Educ., vol. 40, no. 3, pp. 313–337, 2010, doi: 10.1007/s11165-009-9122-4.
[9]	F. Qisthi and R. Ani, “Pengembangan Four-Tier Diagnostic Test Untuk Mengungkap Miskonsepsi Fisika Siswa Sma Kelas X,” J. Innov. Sci. Educ., vol. 4, no. 2, pp. 41–49, 2015.
[10]	S. Jubaedah, “Pengembangan Tes Diagnostik Berformat Four-Tier Untuk Mengidentifikasi,” Pros. Semin. Nas. Fis. SNF 2017, vol. VI, no. October, pp. 35–40, 2017.
[11]	A. Shalihal, D. Mulhayatiah, and F. Alatas, “Identifikasi Miskonsepsi Menggunakan Tes Diagnostik Three-,” JoTaLP J. Teach. Learn. Phys., vol. 1, no. 1, pp. 34–39, 2016.
[12]	P. Suparno, Miskonsepsi dan Perubahan Konsep dalam Pembelajaran Fisika, 2nd ed. Jakarta: Grasindo, 2013.
[13]	E. Bilal and M. Erol, “Investigating Students’ Conceptions of Some Electricity Concepts,” Latin-American J. Phys. Educ., vol. 3, no. 2, pp. 193–201, 2009.
[14]	S. Paul, “Miskonsepsi dan Perubahan Konsep dalam Pendidikan Fisika,” Miskonsepsi Dan Perubahan Konsep Dalam Pendidik. Fis., 2013, doi: 10.1177/1368431018760947.
[15]	Serway Jewet, Physics for Scientists and Engineers, 6th ed., vol. 1382, no. 6. Thomson Brooks, 2004.
[16]	D. C. Giancoli, Physics Prinsiples with Aplications, 7th ed. New Jesey: Pearson Education, Inc, 2005.



0.44	0.69	0.56000000000000005	0.63	0.31	0.69	0.63	0.56000000000000005	0.25	0.69	0.59	0.78	0.53	0.56000000000000005	0.25	0.34	0.47	0.47	0.63	0.63	Butir Soal

Presentase Miskonsepsi


Series 1	
M	P	TPK	E	0.54	0.21	0.16	0.09	Column1	
M	P	TPK	E	Column2	
M	P	TPK	E	kategori konsep keseluruhan

presentse miskonsepsi

image1.png
is sampai di titlk B BOT
i teryads serclah bola.

A. Setelah bola tennis





image2.png
Apakah anda yakin dengan jawaban anda?

A Yakin
B Tidak Yakin

Manakah dari berikut ini yang menjadi alasan jawaban anda?

A Benda akan berhenti bergerak jika tidak ada gaya yang bekerja
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