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ABSTRACT

This study aimed to produce the test instrument to measure graphical representation integrated to Buton tribe local
cultural in the form of the Boti boat for senior high school student in Physics. It’s due to graphical representation
importance competence in physics to train 21th century skills. This research develop physics graphical
representation integrated to Boti boat local culture in Straight Motion Kinematics topics. The Research and
development reseserch with 4D model is used. The research subjects were local students in Bau-Bau city (130
students in total). Both content and empirical validity is deeply taking apart. Finally, the feasibility content was
validated by experts and physics teachers then, the data were analyzed according to VV-Aiken Analysis. The content
validity shows test items are declared valid with a range of V-Aiken values from 0.80 to 1.00. Empirically, the
Partial Credit Model (PCM) used to measure goodness fit, reliability, and difficulty index. This study indicated
that the goodness fit with a range of 0,97-1,20. Indeed, all items difficulty levels range are normal with a range of
-0.52-1,30. Finally, this test instrument which is integrated to Boti boat local wisdom are able to use for measuring
Physics graphical representation competence in physics learning.
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1. INTRODUCTION 12] so that physics learning that trains graphic
representation skills need to be trained.
The world is in the industrial revolution 4.0 era [1].

In this era, competition is quite tight with competition
for the human resources [2],[3]. This is determined by
the nation's education level. Improving the education
quality starts from improving the quality of learning
[4],[5]. Improving the learning quality begins with
arranging appropriate learning according to current
conditions. Physics subject is learning that requires an
increase in the quality of learning [6]. This is due to
physics requires the ability to reason in thinking and
the ability to have multiple representations to explain
various natural events and solve problems, both
qualitatively and quantitatively [7],[8]. However, the
students’ representational competence has not been
trained much in learning physics [9],[10] especially
graphical representation competence. In fact, this
ability is needed by students in studying physics [11-

Good learning also needs to be supported by an
appropriate assessment [13],[14],[15]. Thus, physics
learning is also expected to be able to train and
measure  students' graphical representation
competence [16],[17]. With regard to the graphical
representation competence, the facts show that the
students’ physics graphical representation has not
been measured optimally [18]. This is due to the lack
of instruments to measure students' physics graphical
representation competence. The lack of instruments to
measure the physics graphical representation
competence increases the chances of selecting an
inappropriate assessment model in learning. Selection
of the assessment model that is not appropriate will
have an impact on the physics low learning
achievement [19],[20],[21]. Evidently, the PISA
(Program for International Student Assessment) ranks
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in the field of Science, Indonesia is ranked 70 out of
78 [22]. The physics achievement of Indonesian high
school students in the international arena is still low.
Therefore, it is important to develop a physics
representation instrument for high school students
because the right assessment can encourage students
to learn well.

The assessment model also affects students'
thinking abilities [23],[24],[25]. Teachers must plan
well and involve students in learning activities that can
encourage and develop graphical representation
competence [26],[27],[28]. Assessment can be
implemented to assist students in improving their
graphical representation competence [29],[30]. This is
supported by another opinion, that graphical
representations can encourage students to think deeply
about the subject matter [31],[32],[33]. Thus, it can be
concluded that the graphical representation ability test
can stimulate students to develop their abilities.

Items development is depend on context. In fact,
multiple choice tests are more widely used than other
testing forms [34],[35]. This is because multiple
choice tests have advantages. Multiple choice tests can
cover most of the material being tested. In addition,
students' answers can be corrected easily and quickly
yet the answers are definitely right or wrong [36],[37].
Thus, the multiple choice test is still the prima donna
in evaluating senior high school students' physics
learning. Therefore, it is important to develop a
multiple choice test of the physics graphical
representation competence.

The revised 2013 Curriculum demands an
innovative learning and assessment. This innovation
can be done by integrating technology while keep the
local values around due to keep the indigenous
knowlegde for high school students [38],[39],[40].
Boti boat as the local wisdon of Bau-Bau city is relate
to straight motion concepts. This local culture will be
interesting when integrated to physics lerning for
students. Therefore, it is necessary to develop a
graphical representation test instrument based on boti
boat local culture. This article will discuss the test
assessment development of graphical representation
on straight motion kinematics.

2. METHOD

This research is development research used 4D
model taking the phases of the Define, Design,
Development, and Disseminate stages [41]. The
development procedure carried out can be seen in the
flow diagram in Figure 1. This study subjects were 130
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second level senior high school students in Bau-Bau
city. The stages are presented below:

2.1. Define

This stage is conducting of three phases. There
are material, variables and concept analysis. This
stage is carried out through observation and research
studies to obtain some data needed. Some things
obtained from the analysis phase are indicators of
graphical representation, the material study being
taught, and matters related to the boti boat local
wisdom.

2.2. Design

In this stage, the test instrument design is carried
out. The design is adjusted to the analysis results in the
previous stage. The test instrument design is in the
multiple choice form with five possible answered. The
multiple choice questions are chosen due to easier for
correcting [30]. The questions developed are related to
Boti Boat Local Wisdom as much as 50% of the whole
problem. The test instrument developed consisted of
10 physics graphical representation and the
assessment system was adjusted to the graphical
representation indicator. The graphical representation
aspects used are: (1) Analysis, (2) Evaluate, (3)
Implement, (4) Determine.
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2.3. Development

This stage is carried out both expert and empirical
validation. The graphical representation test
instrument was validated by 2 expert lecturers and 1
physics teacher. The validator provides an assessment
with 5 dichotomous aspects for 1 question. Then, the
data were analyzed to obtain the Aiken validity
coefficient [42]. The corrected revision is based on the
validator's suggestion.

Then, the empirical test is conducted on the
students. The questions tested in the multiple choice
question on graphical representation with a
dichotomous score of 0-1 (10 questions in total). The
empirical tests results are used for the test items
analysis using the Partial Credit Model (PCM) as an
the Rasch model extension for the 1-PL model. This
model The sample is fit to this research subject total
due to size for the 1-PL model in the form of the Rasch
model is 30-300 respondents [43],[44]. Item analysis

Table 1. Graphical representation indicators
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was performed. The results analysis will show
goodness fit, reliability, and index difficulty.

3. RESULT AND DISSCUSSION

The analysis result of the graphical representation
test instrument on straight motion kinemathics based
on the boti boat local wisdom is presented in this
section. Then, both content and emphirical result is
also deeply presented. An empirical test is carried out
to test the test instrument before it is used for extensive
trials. The test instrument tested consisted of 10
graphical representation questions. The subjects of the
empirical test were 130 students of second level from
SMA Negeri 4 Kota Bau-Bau, SMA Negeri 3 Kota
Bau-Bau who had received material straight motion
kinematics in first class. The results of the empirical
test are used to determine whether or not each item is
valid. In addition, the results of the empirical test also
help to sort out the questions. The test indicators are
presented in Table 1.

Question No. Indicatos

Q1

Presented a a motorbike moving graph with a certain distance and time, students are asked to

analyze the motorbike speed.

Q2

Presented a boti boat moving problem with a certain time and speed, students are asked to

analyze the boat's acceleration.

Q3

Presented several graphic images, students are asked to analyze and determine the appropriate

graph and according to regular straight motion and straight motion changes in order

Q4

Presented a graph of the relationship between time and speed of a boti boat from rest, students

are asked to analyze the distance the boat traveled at a certain time.

Q5

Presented a graph of the relationship between time and speed of a botanical boat from rest,

students are asked to analyze the boat's movement at a certain time

Q6

Presented five graphs of velocity against time, students are asked to analyze the graph of the
relationship between speed and time of a boat moving with regular straight motion and straight

motion changes in order

Q7

Presented the problem on a graph, students are asked to determine the average speed of the
boti boat

Q8

A graph of the relationship between speed and time is presented, students are asked to analyze

two botanical vessels moving in regular straight motion and straight motion changes in order

Q9

Presented a graph of the speed of the boat against time, students are asked to determine the

distance traveled by the boat

Q10

A right-shaped image of the track is presented, students are asked to determine the average

speed of people crossing the track

352



ATLANTIS
PRESS

3.1. Content Validity

Content validity is an instrument assessment to
determine which instrument can measure what the
researcher variables be tested [44]. In this study, the
variable is graphical representation for physics in
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Senior High School Students. The validation results by
three validators (2 lecturers and 1 physics teacher)
were analyzed using V-Aiken analysis to obtain
content validity. The interpretation result are presented
in Table 2.

Table 2. The validation results of the physics graphical representation test instruments

Item of question ‘ Aiken Coefficient (V) Category

Q1 1,00 Very high
Q2 0,80 High

Q3 0,87 Very high
Q4 1,00 Very high
Q5 1,00 Very high
Q6 1,00 Very high
Q7 0,80 High

Q8 0,87 Very high
Q9 0,87 Very high
Q10 0,93 Very high

Based on responses and judgments by 3 validators,
the V-Aiken's value of 8 question items is in the range
of 0.80 - 1.00. This states that all items included in the
very high classification except Q2 and Q7 included in
the high classification. Thus, all item is valid based on
the content validity. In addiion, Each item about the
graphic representation ability is subjected to an
empirical test. The empirical test results were analyzed
according to the Partial Credit Model (PCM). Each of
the results of the empirical test data analysis is
presented below:

3.2. Goodness Fit

Table 3. Item fit graphical representation test

Goodness fit is used to determine whether the item
is significant, meaningful, directed, and beneficial
[45]. The validity of the graphical representation test
items was analyzed using the Quest program.
Goodness fit results can be analyzed by the outputs in
the INFIT MNSQ and OUTFIT MNSQ sections. This
is to show the compatibility of each item with PCM
with an INFIT MNSQ acceptance limit of 0.77-1.30
[46] and an OUTFIT MNSQ acceptance limit of 0.5-
1.5 [47]. The results of goodness fit questions about
pictorial representation are presented in Table 3.

No Question INFIT MNSQ OUTHT MNSQ Category
Q1 119 113 Fit Valid
Q2 1,20 0,93 Fit Valid
Q3 1,09 113 Fit Valid
Q4 1,00 1,25 Fit Valid
Q5 0,97 1,06 Fit Valid
Q6 114 1,25 Fit Valid
Q7 1,07 1,06 Fit Valid
Q8 1,03 113 Fit Valid
Q9 1,01 0,68 Fit Valid
Q10 0,97 0,58 Fit Valid
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Figure 2 Distribution of graphical representation question items by Compatibility with the PCM model

The analysis results in Table 4 show that all items
of graphical representation that are fit with the 1-PL
PCM model. The results presented in Figure 2 show
that all items INFIT MNSQ are 0,97-1,20 within the
acceptance range or limit, namely 0.77-1.30 [47].
While, all items OUTFIT MNSQ are 0,58-1,25 within
the acceptance range or limit, namely 0.5-1.5 [48].
This states that all item number questions serve to
measure the graphical representation ability of
students.

3.3. Reliability

The reliability of the test can be seen through the
item reliability and the person/case reliability.
Reliability serves to show a description of the ability
of students who take the test from the results or test
scores. The results of the QUEST output for the
reliability of the graphical representation test
instrument are summarized in Table 4.

Table 4. Reliability estimation

Reliability Reliability Coefficient

Summary of item 0.62
estimates
Summary of case 0.90
estimates

Table 4 shows the item reliability value of 0.62 and
person reliability of 0.90. The graphical representation
test instrument was still acceptable because case
estimates item estimates were still in the fairly high
category.

3.4. Difficulty Index

The level of difficulty of graphical representation
test items can be seen from the QUEST output on the

difficulty index section. The results of the graphical
representation analysis are presented in Table 5.

Table 5. Difficulty index item about graphical
representation

Item of question Difficulty Category
Q1 0,26 Good
Q2 -0,18 Good
Q3 0,29 Good
Q4 -012 Good
Q5 1,30 Good
Q6 -0,52 Good
Q7 -0,31 Good
Q8 -0,08 Good
Q9 0,29 Good
Q10 0,06 Good

The items are categorized as good if they are in the
range of -2.0 to 2.0 [48]. Items with a difficulty level
of -2.00 mean that the item is very easy, while a value
of 2.00 means that the problem is very difficult. The
results in Table 6 show that all items in the graphical
representation fit in whole category. Indeed, the most
difficult questions is Q5 with a value of 1,30 however
the easiest item is Q6 with a value of -0,52.

4. CONCLUSION

Based on the study results, it can be concluded: (1)
the graphical representation test instrument was
developed in the form of multiple choices on straight
motion kinematics based on the Boti boat local
wisdom. (2) The graphical representation test
instrument has fulfilled the validity, then has obtained
empirical evidence. (3) The content validity shows
that the graphical representation test items are declared
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valid with a range of V-Aiken values from 0.80 to
1.00. (4) Empirically, the goodness fit shows that all
item graphical representation test is declared fit with a
range of values INFIT MNSQ are 0,97-1,20 within the
acceptance range or limit, namely 0.77-1.30. While, all
items OUTFIT MNSQ are 0,58-1,25 within the
acceptance range or limit, namely 0.5-1.5 This states
that all item number questions serve to measure the
graphical representation ability of students.In addition,
the reliability coefficient shows that each item on the
test instrument of the graphical representation is
consistent in measuring. Besides, all items in the
graphical representation test instrument were
categorized because they were in the range of
difficulty index -0.52 to 1,30.

REFERENCES

[1] S. Putrawangsa, U. Hasanah, Integrasi Teknologi
Digital dalam Pembelajaran di Era Industri
4.0., Jurnal Tatsqif, 16(1) (2018) 42-54.

[2] D. Lase, Education and Industrial Revolution
4.0., Jurnal Hanayani, 10(1) (2019) 48-62.
DOI: https://doi.org/10.24114/jh.v10i1.14138

[3] A.A. Hussin, Education 4.0 Made Simple: Ideas
for Teaching, International Journal of Education
and Literacy Studies 6(3) (2018) 92-98. DOI:
https://doi.org/10.7575/aiac.ijels.v.6n.3p.92

[4] J.E. Aoun, Robot-proof: Higher Education in The
Age of Artificial Intelligence, Journal of
Education for Teaching 44(4) (2018) 519-221.
DOI:
https://doi.org/10.1080/02607476.2018.1500792

[5] F. Hussain, E-Learning 3.0 = E- Learning 2.0 +
Web 3.0?, IOSR Journal of Research & Method
in Education 3(3) (2013) 39-47.

[6] C. Deacon, The Importance of Graphs in
Undergraduate Physics, The Physics Teacher,
37(5) (1999) 270-274. DOI:
https://doi.org/10.1119/1.880285

[71 A.B. Arons, Student Patterns of Thinking and
Reasoning Part One, The Physics Teacher, 22(88)

(1983) 576-581. DOI:
https://doi.org/10.1119/1.2341474
[8] R.J. Beichner, The Effect of Simultaneous

Motion Presentation and Graph Generation in A
Kinematics Laboratorium, Journal of Research in
Science Teaching 27(8) (1990) 803-815. DOI:
https://doi.org/10.1002/tea.3660270809

Advances in Social Science, Education and Humanities Research, volume 541

[91 R.J. Beichner, Testing Student Interpretation of
Kinematics Graphs, American Journal of Physics
62(8) (1994) 750-756. DOl:
https://doi.org/10.1119/1.17449

[10] L. Bill, The Difficulty of Interpreting Simple
Motion Graphs, The Physics Teacher 38(2)
(2000) 68-69. DOl:
https://doi.org/10.1119/1.880450

[11] H.M. Brasell, B.M. Rowe, Graphing Skills
Among High School Physics Students. School
Science and Mathematics 93(2) (1993) 63-69.
DOI: https://doi.org/10.1111/j.19498594.1993.tb
12196.x

[12] L.C. McDermott, M.L. Rosenquist, E.H. Zee,
Student Difficulties in Connecting Graphs and
Physics: Examples from Kinematics, American
Journal of Physics 55(6) (1987) 503-513.

[13] E. Istiyono, D. Mardapi, Suparno, Development
of Physics Higher Order Thinking Skills Test
(PysTHOTS) for High School Student, Jurnal
Penelitian dan Evaluasi Pendidikan 18(1) (2014)
1-12.

[14] Winarti, Cari, Suparmi, W. Sunarno, E. Istiyono,
Development of Two Tier Test to Assess
Conceptual  Understanding in  Heat and
Temperature, Journal of Physics: Conference
Series 795(012052) (2017) 1-5.

[15] F.S. Putri, E. lIstiyono, The Development of
Performance Assessment of STEM-Based
Critical Thinking Skill in The High School
Physics Lessons, International Journal of
Environmental and Science Education 12(5)
(2017) 1269-1281.

[16] M. Cook, E.N. Wiebe, G. Carter, The Influence
of Prior Knowledge on Viewing and Interpreting
Graphics with Macroscopic and Molecular
Representations, Sciece Education 92(5) (2008)
848-867. DOI: https://doi.org/10.1002/sce.20262

[17] L. Ivanjek, A. Susac, M. Planinic, A. Andrasevic,
Z. Milin-Sipus, Student Reasoning about Graphs
in Different Contexts, Physical Review Physics
Education Research, 12(010106) (2016) 1-13.
DOI: 10.1103/PhysRevPhysEducRes.12.010106

[18] A. Susac, A. Bubic, P. Martinjak, M. Planinic, M.
Palmovic, Graphical Representations of Data
Improve Student Understanding of Measurement
and Uncertainty: An Eye-tracking Study,
Physical Review Physics Education Research
13(020125) (2017) 1-20. DOI:

355


https://doi.org/10.24114/jh.v10i1.14138
https://doi.org/10.7575/aiac.ijels.v.6n.3p.92
https://doi.org/10.7575/aiac.ijels.v.6n.3p.92
https://doi.org/10.1080/02607476.2018.1500792
https://doi.org/10.1119/1.880285
https://doi.org/10.1119/1.2341474
https://doi.org/10.1002/tea.3660270809
https://doi.org/10.1119/1.17449
https://doi.org/10.1119/1.880450
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1111%2Fj.1949-8594.1993.tb12196.x
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1111%2Fj.1949-8594.1993.tb12196.x
https://doi.org/10.1002/sce.20262
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1103%2FPhysRevPhysEducRes.12.010106

ATLANTIS
PRESS

https://doi.org/10.1103/PhysRevPhysEducRes.1
3.020125

[19] M.J. Wavering, Logical Reasoning Necessary to
Make Line Graphs, Journal of Research in
Science Teaching 26(5) (1989) 373-379. DOI:
https://doi.org/10.1002/tea.3660260502

[20] S. Bonham, Graphical Response Exercises for
Teaching Physics, The Physics Teacher 45(8)

(2007) 482-486. DOI:
https://doi.org/10.1119/1.2798359
[21] CJ. Wenning, R.E. Vieyra, Teaching High

School Physics,
Publishing, 2015.

[22] OECD. PISA 2018 Results in Focus, OECD
Publishing, 2019.

Volume 1, Kindle Direct

[23] Djaali, M. Pudji, Measurement in Education,
Gramedia Widiasarana Indonesia, 2008.

[24] M. Djemari, Measurement, Assesment, and
Evaluation, PPPG Matematika Yogyakarta,
1999.

[25] M. Alpusari, Analisis Butir Soal Konsep Dasar
IPA 1 melalui Penggunaan Program Komputer
Anates Versi 4.0 for Windows, Jurnal Primary
PGSD FKIP Universitas Riau 3(2) (2014) 106-
115.

DOI: http://dx.doi.org/10.33578/jpfkip.v3i2.250
1

[26] M. Bertamini, A. Spooner, H. Hechi, The
Representation of Naive Knowledge about
Physics, Studies in Multidisciplinarity 2(2)
(2004) 27-36.
DOI: https://doi.org/10.1016/S15710831(04)800
30-3

[27] D. Rosengrant, E. Etkina, A.V. Heuvelen, An
Overview of Recent Research on Multiple
Representation, in: Physics Education Research
Conference, vol. 883, no 1, AIP Publishing,
College Park, Maryland, 2007, pp. 149-152.
DOI: https://doi.org/10.1063/1.2508714

[28] S. Ainsworth, A Conceptual Framework for

Considering Learning with Multiple
Representation, Learning and Instruction 16(3)
(2006) 183-198. DOI:

https://doi.org/10.1016/j.learninstruc.2006.03.00
1

[29] P. Nieminen, A. Savinainen, J. Viiri, Force
Concept Inventory-Based Multiple-Choices Test
for Investigating Students Representational

Advances in Social Science, Education and Humanities Research, volume 541

Consistency, Physics Education Research

6(020109) (2010) 1-12.

[30] M. Opfermann, A. Schmeck, H.E. Fischer,
Multiple representations in physics and science
education — why should we use them?, in:
Multiple Representations in Physics Education,
Springer, Berlin, Heidelberg, 2017, pp. 1-22.
DOI: https://doi.org/10.1007/978-3-31958914-
51

[31] M.A. Kurnaz, A.S. Arslan, Effectiveness of
Multiple Representation for Learning Energy
Concept: Case of Turkey, Social and Behavioral
Science  116(1) (2014) 627-632. DOI:
https://doi.org/10.1016/j.sbspro.2014.01.269

[32] R.G. Fuller, R. Karplus, A.E. Lawson, Can
Physics Develop Reasoning?, Physics Today

30(2) (2977) 23-28. DOl:
https://doi.org/10.1063/1.3037409
[33] A.  Muslim, Subandi, M.G. Nugraha,

Development of Reasoning Test Instruments
Based on TIMSS Framework for Measuring
Reasoning Ability of Senior High School Student
on The Physics Concept, Journal of Physics
Conference Series 812(012108) (2017) 1-5. DOI:
https://doi.org/10.1088/17426596/812/1/012108

[34] R.H. Tai, F.J. Loehr, F.J. Brigham, An
Exploration of the Use of Eye-Gaze Tracking to
Study Problem-Solving on Standardized Science
Assessments, International Journal of Research
& Method in Education 29(2) (2006) 185-208.
DOl
https://doi.org/10.1080/17437270600891614

[35] M.J. Tsai, H.T. Hou, M.L. Lai, W.Y. Liu, F.Y.
Yang, Visual Attention for Solving Multiple
Choice Science Problem: An Eye-Tracking
Analysis, Computer & Education 58(1) (2012)
375. DOI:
https://doi.org/10.1016/j.compedu.2011.07.012

[36] Suyono, Principles and Basis of Educational
Evalutaion, Ghalia Indonesia, 2009.

[37] Anita, Sulistyowati, Zuldafrial, Analisis Kualitas
Butir Soal Fisika Kelas X Sekolah Menengah
Atas, Edukasi: Jurnal Pendidikan 16(1) (2018)
35-47.

DOI: http://dx.doi.org/10.31571/edukasi.v16il.7
80

[38] A.S. Ardan, M. Ardi, Y. Hala, A. Supu, G.D.
G.D. Dirawan, Needs Assessment to
Development of Biology Textbook for High

356


https://doi.org/10.1103/PhysRevPhysEducRes.13.020125
https://doi.org/10.1103/PhysRevPhysEducRes.13.020125
https://doi.org/10.1002/tea.3660260502
https://doi.org/10.1119/1.2798359
http://dx.doi.org/10.33578/jpfkip.v3i2.2501
http://dx.doi.org/10.33578/jpfkip.v3i2.2501
https://doi.org/10.1016/S15710831(04)80030-3
https://doi.org/10.1016/S15710831(04)80030-3
https://doi.org/10.1063/1.2508714
https://doi.org/10.1016/j.learninstruc.2006.03.001
https://doi.org/10.1016/j.learninstruc.2006.03.001
https://doi.org/10.1007/978-3-31958914-5_1
https://doi.org/10.1007/978-3-31958914-5_1
https://doi.org/10.1016/j.sbspro.2014.01.269
https://doi.org/10.1063/1.3037409
https://doi.org/10.1088/17426596/812/1/012108
https://doi.org/10.1080/17437270600891614
https://doi.org/10.1016/j.compedu.2011.07.012
http://dx.doi.org/10.31571/edukasi.v16i1.780
http://dx.doi.org/10.31571/edukasi.v16i1.780

ATLANTIS

PRESS Advances in Social Science, Education and Humanities Research, volume 541

School Class X-Based The Local Wisdom of
Timor, International Education Studies 8(4)
(2015) 52-59. DOl:
http://dx.doi.org/10.5539/ies.v8n4p52

[39] J. Kidman, C.F. Yen, E. Abrams, Indigenous
Students’ Experiences of the Hidden Curriculum
in Science Education: A Cross-National Study in
New Zealand and Taiwan, International Journal
of Science and Mathematics Education 11(1)
(2013) 43-64. DOI:
http://dx.doi.org/10.1007/s10763-012-9365-9

[40] M.R. Mungmachon, Knowledge and Local
Wisdom: Community Treasure, International
Journal of Humanities and Social Science, 2(13)
(2012) 174-181.

[41] E. Istiyono, Development of Assessment
Instruments and Analysis of Physics Learning
Outcomes with Classical and Modern Test
Theory (Ed.2), UNY Press, 2020.

[42] L.R. Aiken, Three Coefficients for Analyzing
The Reliability and Validity of Ratings,
Educational and Psychological Measurement
45(1) (1985) 131-142. DOl:
https://doi.org/10.1177/0013164485451012

[43] R.J. Adams, S.T. Khoo, QUEST: the interactive
test analysis system version 2.1.Victoria: The
Australian Council for Education Research.
(1996).

[44] W.J. Boone, J.R. Staver, M.S. Yale, Rasch
Analysis in the Human Sciences, in: Dordrecht,
Springer, Berlin, Heidelberg, 2014.

[45] B. Subali, S. Pujiati, Development of Convergent
and Divergent Test Items and Investigating
Validity ~ Empirically, Diandara  Pustaka
Indonesia, 2012.

[46] E.C. Davenport, M.L. Davison, P.Y. Liou, Q.U.
Love, Reliability, Dimensionality, and Internal
Consistency as Defined by Cronbach: Distinct

Albeit Related Concepts, Educational
Measurement: Issues and Practice 34(4) (2015) 4-
9.

[47] B. Sumintono, W. Widhiarso, Rasch Modeling
Application in Educational Assessment, Trim
Komunikata Publishing House, 2015.

[48] E. Retnawati, Item Response Theory and Its
Application, Nuha Medika, 2016.

357


http://dx.doi.org/10.5539/ies.v8n4p52
http://dx.doi.org/10.1007/s10763-012-9365-9
https://doi.org/10.1177/0013164485451012

