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1. INTRODUCTION

Misconception is a discrepancy between a person's concepts/ideas with scientific concepts accepted by
experts [1], [2], [3]. Students who are identified as experiencing misconceptions in physics do not realize that what
they are experiencing is an error because it has been embedded in students' minds that the concepts, they believe
are true [4], [5]. This is because misconceptions are resistant and persistent [6], [7]. This means that misconceptions
are resistant to change, persistent and very difficult to change and eliminate [8], [9]. The misconceptions that occur
to students also affect the related conceptions that will be taught next [10], [11].

The subject of free fall motion is a sub-subject on straight motion which is taught in grade 10™ Senior
High School. This material is very important because it underlies other concepts of vertical motion, namely vertical
motion up and vertical motion down [12], [13], [14]. This is because each physical material cannot stand alone,
but is related to one another [14], [15]. Students often experience errors in free fall motion material, especially
those related to the initial velocity, time of fall, and the acceleration of Earth's gravity [16], [17]. In the early stages,
identification needs to be carried out to find out the misconceptions that occur, so that researchers think it is
necessary to develop a diagnostic test for misconceptions.
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The development carried out is in the form of a diagnostic question of misconceptions using Three Tier
equipped with an index of confidence in the answers given by students [18], [19]. Three-tier misconception
diagnostic tests that are widely developed are generally still in the form of paper-based tests. Identifying
misconceptions using a paper-based Three-tier test requires accuracy and takes a long time to correct (data
analysis). Because it combines 3 answers from each level to analyze the misconceptions that occur. In addition,
the paper-based three-tier test cannot provide sufficient feedback about each student's errors [20], [21].

To make it easier to identify misconceptions and to know specifically students’ misconceptions so that
they can provide treatment as early as possible to overcome these misconceptions, the researchers tried to develop
an Android-based three-tier test [22], [23], [24]. The diagnostic test question was developed based on android
(online) this is also due to the fact that covid-19 is still spreading in Indonesia so that learning is still using
online/hybrid methods and needs adaptation in every innovation made [25], [26], [27]. it is preferable to use a
three-tier diagnostic test compared to the current one which has grown to four or five tiers is based on practical
considerations and efficiency in the assessment process but still considers the reliability of the device to capture
and diagnose misconceptions that occur in students [28], [29], [30].

In line with previous research, student misconceptions have become an important issue to discuss because
previous concepts brought by students into the classroom can influence the acquisition of new information [25],
[28]. In previous research, a tool was also developed to measure and detect student misconceptions using a three-
level diagnostic test, with the results of the research showing that students' understanding of concepts at State 9
Medan Junior High School in the material had a reaction rate of 35% and students' misconceptions were 40% [31],
[32]. So this research was carried out as a generalization to identify and measure students' misconceptions in
physics subjects, focusing on free fall movement material. This research also uses online media

This research has important implications and significant novelty in the field of physics education. By
developing an Android-based Three Tier diagnostic test to identify misconceptions in free fall motion materials,
this research offers a more effective and efficient solution than traditional paper-based tests. The use of online
platforms not only simplifies the process of identifying and analyzing misconceptions, but also provides faster and
more accurate feedback to students [33]. The novelty of this research lies in the use of digital technology to create
diagnostic tools that are responsive to distance or hybrid learning needs. Thus, this research can help educators
provide more targeted interventions and increase students' overall understanding of physics concepts, as well as
pave the way for further development in learning evaluation that utilizes digital technology.

This research is very important for several key reasons related to education, evaluation of physics
concepts, and the use of technology in learning. Misconceptions about free fall movement material often occur
among students, and this research aims to develop a more sophisticated and effective diagnostic tool to identify
and overcome these misconceptions [34], [35], [36]. With better understanding, students are expected to be able
to master fundamental physics concepts in more depth. In addition, by utilizing online platforms, this research
integrates modern technology in the learning and evaluation process, which is very relevant considering the
increasingly strong trend of digitalization of education, especially in increasingly common distance or online
learning situations. The use of the Three Tier Diagnostic Test is an innovative approach in learning evaluation,
which includes three levels of questions: multiple choice, reasons for answering, and curiosity response index
(CRI). This approach provides a more comprehensive picture of students' understanding and confidence in their
answers, helping educators design more targeted interventions. This research aims to develop an online Three Tier
Diagnostic Test for misconceptions about free fall motion.

2. RESEARCH METHOD

The method used in this development research is the 4D. 4D is a process that serves as a guiding
framework for developing educational products and other learning resources [37], [38]. The 4D development
model consists of five development steps, Define, Desain, Development, and Dissemination. However, the
research is only limited to the Development stage because the research objectives have been achieved.

2.1.  Analysis

In the analysis stage, the researcher analyzes the basic problems and needs that exist in the field for the
development of an android-based misconception instrument. At this stage the researcher conducted a literature
study and interviews with physics teachers at the school.

2.2. Design

At this stage the researcher makes a prototype, which is the initial product that is designed from the
product to be produced. The type of test is the existing three-tier diagnostic test for free fall motion material, which
was developed by DC. Kartiko and Habibbulloh [39] which consists of 5 questions to be further modified and
applied in the google form so that it can be accessed with the android version.
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2.3. Development

At the Development stage, the initial product that has been designed will be validated by an expert
validator using an expert validation sheet. Validation is carried out based on content, material, language, and
technical aspects. The types of data in this study are quantitative data and qualitative data. Quantitative data were
obtained from expert validation sheets while qualitative data were obtained from comments or suggestions from
expert validators. Expert validators come from evaluation experts, media, and physics education backgrounds. The
data collection instrument used is an expert validation sheet. The data analysis techniques are: (1) qualitative data,
carried out by collecting data, reducing data, presenting data as well as drawing conclusions and verification; (2)
quantitative data, carried out by analyzing the statement points of the media expert validation sheet. The data from
the validation results are then quantified by giving a score according to the weight that has been determined on the
Likert scale. The Likert scale score used is a scale of 4. After the data is quantified, it is then analyzed using
descriptive statistics. First, the percentage is calculated [20]:

P=Lx100% ..(1)

Information:

P = percentage of feasibility

f = number of score aspects of the assessment to be searched

n = the maximum score of the assessment aspect

After obtaining the percentage of expert validation results, then adjusted to the criteria for assessing the average
score of the percentage of expert validation questionnaires and response questionnaires according to Sudijono [21]
listed in Table 1.

Table 1. Criteria of Feasibility

Range Criteria
81.25% < score < 100% Very Feasible
62.50% < score < 81.25% Feasible
43.75% < score < 62.50% Quite Feasible
25.00 % < score < 43.75% Not Feasible

Identifying misconceptions with this three-tier online test diagnostic can be arranged based on a
combination of answers and beliefs in answering these answers. The categories of the combination of answers to
the three-tier diagnostic test can be seen in Table 2 [40]:

Table 2. Interpretation of Three-Tier Diagnostic Test Results
Students’ Answer
(First tier) (Second tier) (Third tier) Category

Abbreviation

Question reason Certainty code
True True Certain know the concept TK
True True Uncertain don't know the concept (Luccy Guess) TTK
True False Uncertain don't know the concept TTK
False True Uncertain don't know the concept TTK
False False Uncertain don't know the concept TTK
True False Certain Misconception 1 (False Positive) MK 1
False True Certain Misconception 2 (False Negative) MK 2
False False Certain Misconception 3 MK 3

This instrument was developed in the third tier for certainty is to use several choices of "certain”
categories with a degree 3 sure, 4 is very confident, 5 sure and "uncertain” with degree 1 is very unsure, 2 is not
sure. This option is possible to be analyzed further [41], [42].

3. RESULTS AND DISCUSSION

The results of this development research are in the form of an android-based three-tier diagnostic test to
identify misconceptions in free fall motion material as well as an assessment of the feasibility carried out by experts
using an expert validation sheet. Validation is carried out based on content, material, language, and technicality.
The results of each stage in this development research can be seen as follows:
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3.1. Analysis

Based on the results of interviews with the physics teachers team at the school, the teachers team consists
of 2 senior physics teachers who teach in grade 12" and 10", add two young physics teachers who teach in grade
10", All teachers stated that students had difficulty understanding physics concepts, one of which was in the
material of straight motion, especially free fall motion. This results in the learning outcomes of some students not
reaching the specified minimum standard of completeness. The teachers said that so far there had never been a test
to identify students' misconceptions, because there was no test available in schools and the teachers had never
developed such a test. So that the teachers does not know what misconceptions occur in students. Especially during
a pandemic that demands online learning, teachers only provide formative tests to measure student learning
outcomes by transferring photo-based paper-based questions to be given to students via WhatsApp media. This is
certainly very difficult in the correction process. From the results of the literature study, it is known that many
identification instruments have been developed in the form of paper-based three-tier diagnostic tests. While digital-
based or online is still a bit. Whereas paper-based instruments are less practical in use because they are considered
less practical and require a long time for correction (data processing). While online instruments have advantages
that can overcome various obstacles in the use of paper-based instruments. The results of this analysis phase
indicate that an online instrument test is needed to identify the occurrence of student misconceptions in topic free
fall motion.

3.2.  Design

In the development of this product, there are several stages that the researcher must do after conducting
the analysis. First, the researcher compiled the required misconception diagnostic test questions. Second, do
product design to be directly applied to the google form, starting with making questions, making the required tiers
with the options owned by the google form. Third, tidying up the question design and setting some required settings
including student emails that will be used to work on questions, how to manage forms and responses, limiting one
account to work once, and links that will be shared with students so that they can be done on each student's android.
The following are the results of developing a three-tier online test diagnostic to identify misconceptions in topic
free fall motion:

3.2.1. The Start Page
The start page of three-tier online test diagnostic containing the student's email, name, and student identity

number.
®
$)
Tes Diagnostik Miskonsepsi Gerak Jatuh
Bebas (TDM-GJB)
Figure 1. Initial Part of Three-Tier Online Test Diagnostic
3.2.2. Example questions and their parts

1%, & %‘. 1L Question
-

Tier 1

Tier 2

Figure 2. An example of a test question section that contains tier 1 and tier 2
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CRI (Curiosity Response Index) / Indeks keyakinan jawaban: (Pilih salah satu nomor!)
1. Sangat Tidsk Yakin
2. Tidsk Yakin T . 3
3. Yakin Ier

4. Sangat Yakin

S. Pasti

Figure 3. Tier 3 which shows the confidence index of answers with CRI

SOAL1

maka bala manakah yang akan sampai di lantai terlebih dahulu.... @ Salin

4 jawakan

Berikan alasan jawaban anda:

2 jawabar

Semua benda jatuh dengan percepatan gravitzsi yang sama, 9.8m/s2, dengan catatan kita mengabaikan
tekanan udara.

Karena, massa tidak mempengaruni waktu gerak jatuh bebas, sesuai persamazan:
t=+{2.0.h}

Waktu t cuma dipengaruhi percepatan gravitasi g sama ketinggian h.

Figure 4. Examples of Student Answers Recorded on Google Form

The developed instrument product aims to make it easier for teachers to identify misconceptions in the
free fall motion material that occurs in students. The product specifications to be made are in the form of a google
form that can be accessed anywhere and anytime with the student's Android. Thus, the users of this instrument are
not limited, in other words, they can reach a fairly broad access. The developed product can display student answer
data in an excel sheet and can be directly analyzed by the user/teacher with the following criteria in Table 2.

3.3. Development
At this stage, expert validation is carried out using an expert validation sheet. Aspects assessed include
content, material, language, and technical. Validation was carried out with two expert validators. The validation
results are shown in table 3:
Table 3. Expert Validation Results

Average score of

Aspects assessed assessment (%) Criteria
Contents 925 Very feasible
Theory 95.0 Very feasible

Language 78.1 Feasible
Technical 95.8 Very feasible
overall average 90.4 Very feasible

conclusion: the developed instrument is feasible to use with some improvements
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Comments and suggestions from expert validators include:
1. Improve the initial appearance of the identity and adjust the research needs

2. Recheck the wrong word

3. To make it easier for students to access, use the modified shorty link

4. Widen the space for student answers on tier 2

5. Adjust the theme on the form so that it looks more attractive to students
6. Recheck the equation of free fall motion. Make it clear.

After making product improvements/ revisions in accordance with the comments and suggestions of the
validator, the instrument can be tested. Based on the results of expert validation data analysis, the instrument can
be used to identify students' misconceptions about the free fall motion material. This three-tier online test
diagnostic is expected to make it easier for teachers to identify misconceptions experienced by students.

In line with previous research which found that the three-level test developed was able to identify student
misconceptions quickly and accurately [29], [43]. Therefore, the three-level diagnostic test tool developed to
diagnose student misconceptions about temperature and heat can identify student misconceptions quickly and
accurately [29]. The results of previous research support the results of this research, namely by using an Android-
based three-level diagnostic test in physics learning regarding free fall movement, it can detect and measure student
misconceptions so that appropriate action can be taken to overcome student misconceptions.

This research has significant novelty in the field of physics education and learning technology. First, this
study developed an Android-based three-level diagnostic test, which is a step up from traditional paper-based
instruments. This digital approach not only simplifies the process of identifying and analyzing misconceptions,
but also provides faster and more accurate feedback to students and educators. Second, the development of this
test was carried out using the Google Forms platform, which allows broad and flexible access for students to take
tests anywhere and at any time using students' Android devices.

This research has several important implications for the world of education. First, the development of an
Android-based three-level diagnostic test allows teachers to identify student misconceptions more quickly and
accurately, thereby helping to design more targeted learning interventions. Second, the use of digital platforms
such as Google Forms provides flexibility for students to access tests anytime and anywhere, supporting
increasingly common distance and hybrid learning. Third, the integration of the confidence index (CRI) in this test
provides deeper insight into students' confidence in their answers, helping teachers understand students' level of
understanding more comprehensively. In addition, validation by experts shows that the instrument is highly
suitable for use, giving potential users confidence regarding its quality and reliability.

However, this study also has several limitations. First, this study is limited to free fall material and the
context of online learning in Indonesia, so the results may not be fully generalizable to other materials or contexts.
Second, validation of the instrument was only carried out by two experts, which may not be enough to ensure its
broad reliability. Third, use of Android-based instruments requires access to devices and the internet, which may
not be available to all students, especially in remote or less developed areas.

4. CONCLUSION

Based on the description of the results and discussion, it can be concluded that three-tier online test
diagnostic has been developed to identify students' misconceptions about concept of free fall motion. The resulting
product has five item questions and consist of three tiers. The first tier is multiple choice questions, second is
reason for answering question, and third tier is curiosity response index (CRI). The results of the development of
an Android-based three-tier diagnostic test can be used to identify students' misconceptions about free fall motion
material with a feasibility score of 90.4% with the criteria "Very Feasible". The research carried out still has
shortcomings, so the suggestions that the author can give are the development of the next misconception
identification instrument to be further refined by adding an explanation or discussion of each question so that it
can help reduce students' misconceptions.

ACKNOWLEDGEMENTS

Author thanks State senior high school 1 Tarik Sidoarjo for providing the opportunity in this development
research activity. Don't forget to also go to the Physics Department at the State University of Surabaya for
supporting us in conducting research.

REFERENCES
[1] M. Maison et al., “Comparison of student attitudes towards natural sciences,” Int. J. Eval. Res. Educ., vol. 9, no. 1, pp.
54-61, 2020, doi: 10.11591/ijere.v9i1.20394.

Development of Three Tier Online Test Diagnostic of Misconception For Topic Free ... (Etik Khoirun Nisa)



74

a ISSN: 2716-1587

(2]

(3]
(4]
(5]
(6]
[7]

(8]

(0]
[10]

[11]

[12]
[13]
[14]
[15]
[16]

[17]

(18]

[19]

[20]
[21]

[22]

[23]
[24]
[25]

[26]

[27]

(28]

[29]

[30]

R. Fitriani, Maison, Asrial, S. Purwaningsih, and R. Asma, “Diagnosing Students’ Conception of Wave Propagation
Using the Five-Tier Isomorphic Instrument,” J. Penelit. Pendidik. IPA, vol. 9, no. 11, pp. 9461-9473, 2023, doi:
10.29303/jppipa.v9il1.5413.

Muthia Hanifah, “Meta Analisis Miskonsepsi Buku Teks Biologi SMA Kelas XI,” J. Biol. dan Pembelajarannya, vol. 8,
no. 1, pp. 32-39, 2021, doi: 10.29407/jbp.v8i1.15735.

N. Suprapto, “Do We Experience Misconceptions?: An Ontological Review of Misconceptions in Science,” Stud. Philos.
Sci. Educ., vol. 1, no. 2, pp. 50-55, 2020, doi: 10.46627/sipose.v1i2.24.

U. Hasanah, “The Effectiveness of STEM Education for Overcoming Students’ Misconceptions in High School Physics:
Engineering Viewpoint,” Sci. Educ. Int., vol. 31, no. 1, pp. 5-13, 2020, doi: 10.33828/sei.v31.i1.1.

J. Gouvea, “Processing misconceptions: dynamic systems perspectives on thinking and learning,” Front. Educ., vol. 8,
no. August, pp. 1-12, 2023, doi: 10.3389/feduc.2023.1215361.

S. B. Pickett, C. Nielson, H. Marshall, K. D. Tanner, and J. D. Coley, “Effects of Reading Interventions on Student
Understanding of and Misconceptions about Antibiotic Resistance,” J. Microbiol. Biol. Educ., vol. 23, no. 1, 2022, doi:
10.1128/jmbe.00220-21.

H. J. Duda, D. C. Wibowo, F. R. E. Wahyuni, A. E. Setyawan, and M. R. Subekti, “Examines the misconceptions of
students biology education: Health biotechnology,” Pedagogika, vol. 142, no. 2, pp. 182-199, 2021, doi:
10.15823/p.2021.142.10.

C. L. Thomas and L. A. J. Kirby, “Situational interest helps correct misconceptions: An investigation of conceptual
change in university students,” Instr. Sci., vol. 48, no. 3, pp. 223-241, 2020, doi: 10.1007/s11251-020-09509-2.

C. Chen, G. Sonnert, P. M. Sadler, D. Sasselov, and C. Fredericks, “The impact of student misconceptions on student
persistence in a MOOC,” J. Res. Sci. Teach., vol. 57, no. 6, pp. 879-910, 2020, doi: 10.1002/tea.21616.

C. Chen, G. Sonnert, P. M. Sadler, and S. Sunbury, “The impact of high school life science teachers’ subject matter
knowledge and knowledge of student misconceptions on students’ learning,” CBE Life Sci. Educ., vol. 19, no. 1, 2020,
doi: 10.1187/cbe.19-08-0164.

A. Volfson, H. Eshach, and Y. Ben-Abu, “Identifying physics misconceptions at the circus: The case of circular motion,”
Phys. Rev. Phys. Educ. Res., vol. 16, no. 1, p. 10134, 2020, doi: 10.1103/PHYSREVPHYSEDUCRES.16.010134.

I. Zhang, K. B. Givvin, J. M. Sipple, J. Y. Son, and J. W. Stigler, “Instructed Hand Movements Affect Students’ Learning
of an Abstract Concept From Video,” Cogn. Sci., vol. 45, no. 2, 2021, doi: 10.1111/cogs.12940.

J. Bill, S. J. Gershman, and J. Drugowitsch, “Visual motion perception as online hierarchical inference,” Nat. Commun.,
vol. 13, no. 1, pp. 1-17, 2022, doi: 10.1038/s41467-022-34805-5.

E. Stach et al., “Autonomous experimentation systems for materials development: A community perspective,” Matter,
vol. 4, no. 9, pp. 2702-2726, 2021, doi: 10.1016/j.matt.2021.06.036.

P. H. Winingsih et al., “Analysis of understanding of physics concepts through problem solving units review in free fall
motion materials,” Rev. Mex. Fis. E, vol. 20, no. 2, pp. 1-6, 2023, doi: 10.31349/RevMexFisE.20.020205.

S. Siswanto, H. Hartono, B. Subali, P. Marwoto, and R. S. Iswari, “Which Arrived First ? A Simple Experiment Using
Smartphone to Analyze Parabolic and Free Fall Motion Simultaneously,” Int. Conf. Sci. Educ. Technol., vol. 7, pp. 533—
538, 2021.

D. M. Kurniawati and F. U. Ermawati, “Analysis Students” Conception Using Four-Tier Diagnostic Test for Dynamic
Fluid Concepts,” J. Phys. Conf. Ser., vol. 1491, no. 1, pp. 0-7, 2020, doi: 10.1088/1742-6596/1491/1/012012.

Y. Rahmawati, Zulhipri, O. Hartanto, 1. Falani, and D. Iriyadi, “Students’ Conceptual Understanding in Chemistry
Learning Using Phet Interactive Simulations,” J. Technol. Sci. Educ., vol. 12, no. 2, pp. 303-326, 2022, doi:
10.3926/jotse.1597.

A. Y. Adhim, B. Jatmiko, and T. Prastowo, “Physics Teacher’s Misconceptions About Direct Current Material,” IJORER
Int. J. Recent Educ. Res., vol. 2, no. 6, pp. 664-670, 2021, doi: 10.46245/ijorer.v2i6.160.

C. Rizki and W. Setyarsih, “Identifikasi Miskonsepsi Siswa dan Penyebabnya pada Materi Elastisitas Menggunakan
Three—Tier Diagnostic Tes,” Inov. Pendidik. Fis., vol. 11, no. 3, pp. 32-43, 2022.

B. Reid O’Connor and S. Norton, “Exploring the challenges of learning quadratic equations and reflecting upon
curriculum structure and implementation,” Math. Educ. Res. J., vol. 36, no. 1, pp. 151-176, 2024, doi: 10.1007/s13394-
022-00434-w.

F. N. Salsabila and F. U. Ermawati, “Validity and Reliability of Conception Diagnostic Test Using Five-Tier Format for
Elasticity Concepts,” IPF Inov. Pendidik. Fis., vol. 9, no. 3, pp. 439-446, 2020, doi: 10.26740/ipf.v9n3.p439-446.

F. Alatas, S. Ilhamiah, and A. Suryadi, “Identification of Students’ Misconceptions Using Isomorphic Test: the Case of
Newton’S Law of Motion,” Edusains, vol. 13, no. 2, pp. 174-184, 2021, doi: 10.15408/es.v13i2.23967.

Z. D. Kirbulut and O. Geban, “Using three-tier diagnostic test to assess students’ misconceptions of states of matter,”
Eurasia J. Math. Sci. Technol. Educ., vol. 10, no. 5, pp. 509-521, 2014, doi: 10.12973/eurasia.2014.1128a.

S. M. Inggit, W. Liliawati, and 1. Suryana, “Identifikasi Miskonsepsi dan Penyebabnya Menggunakan Instrumen Five-
Tier Fluid Static Test (STFST) pada Peserta Didik Kelas XI Sekolah Menengah Atas,” J. Teach. Learn. Phys., vol. 6, no.
1, pp. 49-68, 2021, doi: 10.15575/jotalp.v6i1.11016.

T. Neidorf, A. Arora, E. Erberber, Y. Tsokodayi, and T. Mai, Student Misconceptions and Errors in Physics and
Mathematics, vol. 9. 2019.

A. Andariana, S. Zubaidah, S. Mahanal, and E. Suarsini, “Identification of biology students’ misconceptions in human
anatomy and physiology course through three-tier diagnostic test,” J. Educ. Gift. Young Sci., vol. 8, no. 3, pp. 1071-1085,
2020, doi: 10.17478/JEGY'S.752438.

H. E. Haryono and K. N. Aini, “Diagnosis misconceptions of junior high school in Lamongan on the heat concept using
the three-tier test,” J. Phys. Conf. Ser., vol. 1806, no. 1, 2021, doi: 10.1088/1742-6596/1806/1/012002.

D. F. Saputri and L. Angraeni, “Pengembangan Tes Diagnostik Three Tier Test pada Materi Pesawat Sederhana untuk
Peserta Didik Kelas VIIT SMP,” J. Pendidik. Sains dan Apl., vol. 04, no. 02, pp. 54-60, 2021.

Sch.

Jo. Phs. Ed, Vol. 5, No. 2, June 2024: 68 - 75



Sch.

Jo. Phs. Ed ISSN: 2716-1587 a 75

[31]

[32]

[33]

[34]
(35]

[36]

[37]

(38]
[39]

[40]

[41]

[42]

[43]

C. F. Rumapea and R. Silaban, “Pengembangan Instrumen Tes Diagnostik Three-Tier Multiple Choice Berbasis Android
Based Test Untuk Mengukur Miskonsepsi Siswa Pada Materi Laju Reaksi Kelas XI SMA,” Cendekia J. Ilm. Pendidik.,
vol. 10, no. 2, pp. 313-321, 2022.

S. Turkoguz, “Investigation of Three-Tier Diagnostic and Multiple Choice Tests on Chemistry Concepts with Response
Change Behaviour,” Int. Educ. Stud., vol. 13, no. 9, p. 10, 2020, doi: 10.5539/ies.v13n9p10.

J. Stanja, W. Gritz, J. Krugel, A. Hoppe, and S. Dannemann, “Formative assessment strategies for students’
conceptions—The potential of learning analytics,” Br. J. Educ. Technol., vol. 54, no. 1, pp. 58-75, 2023, doi:
10.1111/bjet.13288.

A. Halim, E. Mahzum, M. Yacob, I. Irwandi, and L. Halim, “The impact of narrative feedback, e-learning modules and
realistic video and the reduction of misconception,” Educ. Sci., vol. 11, no. 4, 2021, doi: 10.3390/educsci11040158.

K. Choudhary et al., “Recent advances and applications of deep learning methods in materials science,” npj Comput.
Mater., vol. 8, no. 1, 2022, doi: 10.1038/s41524-022-00734-6.

R. Puspitasari, F. Mufit, and Asrizal, “Conditions of learning physics and students > understanding of the concept of
motion during the covid-19 pandemic Conditions of learning physics and students * understanding of the concept of
motion during the covid-19 pandemic,” J. Phys. Conf. Ser., 2021, doi: 10.1088/1742-6596/1876/1/012045.

A. Angelia, S. Q. Muminov, and D. T. Obafemi, “Development of Physics Modules with Science, Environment,
Technology, and Society (SETS) Approaches to Motion and Force Material,” Schrédinger J. Phys. Educ., vol. 4, no. 3,
pp. 78-85, 2023, doi: 10.37251/sjpe.v4i3.694.

K. A. Mudanta, I. G. Astawan, and I. N. L. Jayanta, “Instrumen Penilaian Motivasi Belajar dan Hasil Belajar IPA Siswa
Kelas V Sekolah Dasar,” Mimb. llmu, vol. 25, no. 2, p. 101, 2020, doi: 10.23887/mi.v25i2.26611.

D. C. Kartiko and M. Habibbulloh, “Revealing physical education students’ misconception in sport biomechanics,” J.
Phys. Conf. Ser., vol. 1006, no. 1, pp. 218-222, 2018, doi: 10.1088/1742-6596/1006/1/012040.

F. T. Kustiarini, E. Susanti VH, and A. N. C. Saputro, “Penggunaan Tes Diagnostik Three-Tier Test Alasan Terbuka
untuk Mengidentifikasi Miskonsepsi Larutan,” J. Pendidik. Kim., vol. 8, no. 2, p. 171, 2019, doi:
10.20961/jpkim.v8i2.25236.

P. R. Artiawati, R. Muliyani, Y. Kurniawan, and L. Guess, “Identifikasi Kuantitas Siswa Yang Miskonsepsi
Menggunakan Three Tier-Test Pada Materi Gerak Lurus Berubah Beraturan (GLBB),” J. llmu Pendidik. Fis., vol. 3, no.
1, pp. 5-7, 2018.

A. E. Febrina and A. Q. Nada, “Identifikasi Miskonsepsi Siswa pada Materi Gerak Lurus Beraturan (GLB) dan Gerak
Lurus Berubah Beraturan (GLBB),” J. Kependidikan Betara, vol. 2, no. 1, pp. 43-50, 2021.

M. Desfandi, A. W. Abdi, A. N. Gadeng, and I. Sofia, “Identification of misconceptions in geography using the three-
tier diagnostic test,” in IOP Conference Series: Earth and Environmental Science, 2020. doi: 10.1088/1755-
1315/561/1/012040.

Development of Three Tier Online Test Diagnostic of Misconception For Topic Free ... (Etik Khoirun Nisa)



