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Abstract 
This study aims to develop an instrument that measures students' attitudes toward physics ang to test its 
validity and reliability. This instrument was a result of a modification from the PAS Questionnaire, namely 
IMPAS. This research novelty is making a new instrument that solves the shortcomings in PAS Questionnaire. 
So, this instrument can be used by teachers and researcers in Indonesia. The target of this IMPAS 
Questionnaire will be high school students in Indonesia. Using the ADDIE research model, the IMPAS 
Questionnaire was successfully developed and tested on 156 high school students. The IMPAS Questionnaire 
consists of 24 positive, negative, neutral positive, and neutral negative statements. The results of the CVR 
analysis and the Rasch model provide an understanding that the IMPAS Questionnaire has good content and 
construct validity. So, the IMPAS Questionnaire can be stated to have the ability to measure students' attitudes 
toward physics accurately. In addition, the results of the Rasch model analysis provide an understanding that 
the IMPAS Questionnaire has a moderate person reliability, excellent item reliability, and good internal 
consistency. Therefore, the IMPAS Questionnaire can be stated to have sufficient consistency in measuring 
students' attitudes toward physics. Thus, the development of an instrument to measure students' attitudes 
toward physics has been done successfully. Hopefully, this research can contribute to Indonesian education, 
especially to physics teachers and physics education researchers. 
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1. Introduction 

In the 21st century, Attitude Toward 
Physics (ATP) has a role that can't be ignored 
in the development of modern human 
civilization. This is supported by the fact that 
physics is a basic science in the development 
of technology used by humans (Oral & 
Erkilic, 2022). Several communication 
technologies such as mobile phones and 
laptops consist of an important component 
called a transistor that was developed by 

physicists. It is undeniable that several of 
these communication technologies play an 
important role in the continuity of human 
activities during the Covid-19 pandemic 
(Awaludin et al., 2022; Islam & Habib, 2021; 
Ratih et al., 2021). The importance of physics 
in the development of technology and the 
sustainability of human activity confirms that 
a positive attitude towards physics is an 
important thing for humans to have, 
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especially students as future successors of a 
nation. 

Students who have a positive attitude 
towards physics tend to have perceptions of 
and interest in physics, physics teachers, and 
the physics learning climate. Perception and 
interest in physics are important factors for 
students to be ready to accept learning (Oral 
& Erkilic, 2022). The tendency of students' 
attitudes towards physics can be seen through 
several indicators. These indicators are 
enthusiasm for physics (W. K. Adams et al., 
2006; Capriconia & Mufit, 2022; Christidou, 
2011), quality of learning physics (Juuti & 
Lavonen, 2016; Tytler, 2014), perception of 
physics as a process (Christidou, 2011; 
Walberg, 1976), teaching quality of physics 
teachers (Astalini, Kurniawan, et al., 2019; 
Buabeng et al., 2015; Oon & Subramaniam, 
2010), and the perception of physics as an 
upcoming work (Christidou, 2011; Halim et 
al., 2018). Therefore, students with positive 
attitudes towards physics tend to process 
learning with high quality. This is supported 
by several studies which prove that ATP has 
a positive correlation with learning outcomes 
and students' understanding of physics 
(Astalini, Darmaji, et al., 2019; Kurniawan et 
al., 2018). In other words, learning needs to 
be presented in such a way as to make 
students have ATP that tends to be positive, 
so that students have an interest in and 
maximize their potential in processing 
learning physics learning and can obtain high-
quality learning outcomes. 

Basically, the factors that affect students' 
ATP scores can be traced based on the ATP 
indicators that have been revealed previously. 
Based on the indicators that have been 
explained, it can be understood that student 
ATP is very dependent on the implementation 
of physics learning in class. Pedagogically, 
teacher delivery in learning is manifested in 
the learning models, learning media, and 

learning approaches used (Santrock, 2018; 
Wenning & Vieyra, 2020). This is supported 
by many researchers who conducted research 
related to ATP with various treatments in the 
form of learning models (Bedemo, 2020; 
Maison et al., 2021), learning media (Aşiksoy 
& Islek, 2017; Oymak & Ogan-Bekiroglu, 
2021), and learning approaches (Al-Derbashi, 
2017; Kyado et al., 2021). Various kinds of 
efforts in learning physics are expected to 
succeed in encouraging students to have a 
positive attitude toward physics. 

The success of the efforts that have been 
made needs to be measured by a measuring 
tool called an instrument. Instruments are part 
of an assessment that can be used to reveal 
information on learning processes and 
outcomes (Chappuis & Stiggins, 2019; 
Hamidah & Wulandari, 2021). This 
information is valuable for educational 
practitioners, both teachers, and researchers, 
to understand the quality of the learning that 
has been done. 

In relation to attitudes toward physics, 
several researchers have developed various 
ATP questionnaires that can be used to 
understand the tendency of students' attitudes 
toward physics. These questionnaires are 
named VASS (Halloun & Hestenes, 1998), 
MPEX (Omasits & Wagner, 2006), CLASS 
(W. K. Adams et al., 2006), PAS (Kaur & 
Zhao, 2017), and PCAS (ÇERMİK & KARA, 
2020). These five instruments are valid and 
reliable instruments. However, the instrument 
that best fits the ATP definitions and 
indicators that have been described previously 
is the PAS instrument. Kaur & Zhao 
developed the Physics Attitude Scale (PAS) 
by conducting empirical tests on high school 
students in India. This empiric test produced 
a questionnaire with 60 questions, where each 
factor contained 10-14 questions. The 
questionnaire was presented by applying a 5-
point Likert scale, namely "Strongly Agree", 
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"Agree", "Neutral", "Disagree", and 
"Strongly Disagree". The results of this 
development are a valid questionnaire based 
on experts via CVR and reliable with a 
Cronbach Alpha value of 0.89 (DeVellis, 
2016; Tavakol & Dennick, 2011). Thus, the 
PAS Questionnaire is feasible and effective 
tool to measure ATP high school students. 

However, the PAS Questionnaire 
developed by Kaur & Zhao (2017) still has 
drawbacks when applied to Indonesian 
students. Kaur & Zhao developed a PAS 
Questionnaire for students in India, where 
social life in India is very different from that 
in Indonesia. Indian society tends to have a 
more expressive, interruptive, and active 
communication style than Indonesian society 
(Gupta & Sukamto, 2020). This shows that 
Indonesian people tend not to talk much and 
express their expressions compared to Indian 
people. Indonesian people tend to be 
introverted and play it safe in expressing 
themselves. This is supported by several 
survey studies using a 5-point Likert scale. 
Indonesian tend to choose the “neutral” 
option (Mumu et al., 2022; Solikhah, 2014; 
Umar et al., 2022). Therefore, using a 5-point 
Likert scale is not very effective in Indonesia. 
In addition, Indonesian students tend to have 
low scientific literacy (Herman et al., 2022; 
Ishartono et al., 2021; OECD, 2019). 
Therefore, many assessment items in the 
questionnaire will make students feel bored 

and lazy making a serious answer. Thus, 
adjustments still need to be made if the PAS 
Questionnaire is applied to high school 
students in Indonesia. 

In summary, the conceptual framework 
for this research is illustrated in Figure 1. 
Modifications to the PAS Questionnaire have 
been done by making changes according to 
the characteristics of Indonesian students. The 
change that made is to shorten the number of 
statement items in the questionnaire. So, 
students do not feel bored when filling out the 
questionnaire. In addition, changes made to 
the provision of scale. The scale used is a 4-
point Likert scale with the options "Strongly 
Agree", "Agree", "Disagree", and "Strongly 
Disagree". By providing such answer options, 
the questionnaire can ascertain the tendency 
of students' answers (Chyung et al., 2017; 
Croasmun & Ostrom, 2011). Therefore, this 
study aims to develop a new instrument that 
solve the shortcomings in PAS Questionnaire 
and suitable to Indonesian students called 
Indonesian Modification of PAS (IMPAS) 
and test its validity and reliability. From the 
research purpose, the research questions are: 
(1) how is the development of IMPAS?; (2) 
what kind of modifications occur in IMPAS?; 
(3) how are the validity and reliability of 
IMPAS?; and (4) what is the recommendation 
for further research? 
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Figure 1. IMPAS Research Conceptual Framework 

 
2. Method 
a. Research Design 

IMPAS is a modified questionnaire 
developed from the PAS Questionnaire to 
measure students' attitudes toward physics in 

Indonesia. IMPAS was developed using the 
ADDIE (Analyzing, Designing, Creating, 
Implementing, Evaluating) model. The 
applied research design is shown in Figure 2. 

  

 
Figure 2. IMPAS’ Research and Development Design 
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Figure 3. Location Map of Malang City from the Center of the Provincial Capital City 

 
b. Research Participant 

This study involved three physics 
lecturers and two physics teachers to validate 
the instruments to be developed. This 
instrument was tested on 156 students aged 
15-18 in one of the public high schools in 
Malang City using a cluster random sampling 
technique. Malang City located ± 96 km from 
the center of the East Java capital city, 
namely Surabaya as shown in Figure 3. 

 
c. Research Instrument 

The instruments used in developing the 
IMPAS Questionnaire were the IMPAS 
validation questionnaire and the IMPAS trial 
draft. The IMPAS validation questionnaire 
contains a question "Are the statements 
submitted able to reveal students' attitudes 
toward physics?" addressed to each 
statement item in the IMPAS draft. There are 
three answer options for this question, 
namely "Essential", "Important, but not 
essential", and "Not important". On the other 

hand, the pilot draft of the IMPAS 
Questionnaire consisted of 25 statements 
regarding attitudes toward students. The 
IMPAS Questionnaire draft was prepared 
based on a modification of the PAS 
Questionnaire developed by Kaur & Zhao 
(2017). In addition to reducing statement 
items and changing scale points, the PAS 
Questionnaire will also be translated into 
Indonesian so that students can easily 
understand each statement item. Language is 
a socio-cultural-based communication tool, 
so language adaptation can facilitate human 
understanding in exchanging opinions and 
thoughts (Asrial et al., 2019; Giyoto et al., 
2022; Sirbu, 2015). The IMPAS test draft 
consists of positive (+), negative (-), neutral 
positive (0+), and neutral negative (0-) 
sentences. The IMPAS Questionnaire draft 
was prepared on a 4-point Likert scale. A 
questionnaire with a 4-point Likert scale has 
commonly applied in Indonesia (Ishartono et 
al., 2022; Mutohhari et al., 2021; Samsudin, 
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Rusdiana, et al., 2021; Susilowati et al., 
2022). Students are expected to be able to 
understand each statement item because 
student understanding of the statement items 
will influence decision-making on the Likert 
scale presented (Alabi & Jelili, 2022). 

 
d. Research Data Collecting and Analysis 

The IMPAS validation questionnaire was 
addressed to experts, such as three physics 
lecturers and two physics teachers. After the 
statement items were developed, the draft 
IMPAS Questionnaire was tested for content 
validity by experts to determine the feasibility 
of each statement item. Data answers from 
experts were converted into quantitative data 
based on Lawshe (1975). Content validity is 
determined by calculating the value of 
Content Validity Ratios (CVR) from the 
assessment of experts. The CVR value is 
calculated based on Lawshe’s (1975) equation 
as in Equation 1. 

𝐶𝑉𝑅 =
𝑛! − 𝑁/2
𝑁/2  

Equation Description: 
N = The number of experts judging 
𝑛! = The number of items that esential based 
on expert judgment 
 
After being tested for content validity, the 
IMPAS draft was tested empirically on high 
school students to obtain construct validity, 
Cronbach Alpha (Internal Consistency), item 
reliability, and person reliability. Students 

will fill out a Likert scale IMPAS 
Questionnaire with 4 options. The scoring 
weight is carried out based on the type of 
statement by adapting from Mumu et al. 
(2022), which is shown in Table 1. Based on 
Table 1, the results of scoring through the 
IMPAS Questionnaire make it possible to 
obtain eight value scales. Therefore, scoring 
based on Table 1 can produce eight scoring 
scales for IMPAS. The data from filling out 
the questionnaire by students will be analyzed 
by Rasch analysis using Winstep v. 5.4.2.0 to 
determine construct validity (rating scale and 
data fit), item reliability, person reliability, 
and internal consistency. The validity of an 
instrument can be said constructively from 
two points of view. Through the rating scale, 
an instrument is stated as a valid instrument if 
it has an OBSVD AVRGE score which tends 
to increase as the label/scale increases and the 
difference between the ANDRICH 
THRESHOLD score for each scale is in the 
value range of 1.4 – 5.0. Through fit data, the 
MNSQ Infit-Outfit score is in the range of 0.5 
– 1.5 and the ZSTD Infit-Oufit score is in the 
range of -2.00 – 2.00 (Adams et al., 2018; 
Bond et al., 2020; Boone & Staver, 2020; 
Khine, 2020; Sumintono & Widhiarso, 2015). 
The interpretation for internal consistency is 
adapted from Sumintono & Widhiarso (2014) 
and Mufida et al. (2022) shown in Table 2. 
Besides, the interpretation for item reliability 
and person reliability was adapted from 
Sumintono & Widhiarso (2015) and Mufida 
et al. (2022) shown in Table 3. 

 
Table 1. Scoring Guideline on IMPAS 

Type of 
Statement 

Score 

Strongly Disagree Disagree Agree Strongly Agree 

+ 0 1 6 7 

0+ 2 3 4 5 

0- 5 4 3 2 

- 7 6 1 0 

 

1 
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Table 2. Interpretation for Internal Consistency 

Cronbach Alpha Range Interpretation 

𝛼 ≥ 0.8 Very Good 

0.8 > 𝛼 ≥ 0.7 Good 

0.7 > 𝛼 ≥ 0.6 Sufficient 

0.6 > 𝛼 ≥ 0.5 Bad 

0.5 > 𝛼 ≥ 0.4 Very Bad 

 
Table 3. Interpretation for Item Reliability and Person Reliability 

Value Range Interpretation 

𝑣𝑎𝑙𝑢𝑒 ≥ 0.95 Excellent 

0.95 > 𝑣𝑎𝑙𝑢𝑒 ≥ 0.91 Very Good 

0.91 > 𝑣𝑎𝑙𝑢𝑒 ≥ 0.81 Good 

0.81 > 𝑣𝑎𝑙𝑢𝑒 ≥ 0.68 Moderate 

0.68 > 𝑣𝑎𝑙𝑢𝑒 Weak 

 
3. Result and Discussion 
a. Analyzing 

This stage is carried out by analyzing the 
variables related to students' attitudes toward 
physics based on experts. Students' attitudes 
towards subjects at school are closely related 
to the process of interaction between the 
importance of subjects, teaching teachers, and 
the learning environment (Deieso & Fraser, 
2019). Students' perceptions of the 
importance of physics subjects at school make 
students think that jobs related to physics are 
important job. So, students will tend to have 
aspirations in the form of jobs related to 
physics (Christidou, 2011; Halim et al., 
2018). To be able to achieve their goals, 
students need to be encouraged to bring up the 
perception that physics is a thought process 
(Christidou, 2011; Walberg, 1976). This 
perception must be maintained by teachers 
who teach in the classroom because teachers 
are mentors, regulators, and controllers of 
learning physics in schools (Astalini, 

Darmaji, et al., 2019; Buabeng et al., 2015; 
Oon & Subramaniam, 2010). A physics 
teacher who has good teaching quality means 
that physics learning in schools also has good 
quality (Juuti & Lavonen, 2016; Parmin et al., 
2021; Tytler, 2014). Learning that reaches 
students will spur students to be enthusiastic 
or not in participating in learning. Learning 
physics with good quality will spur students 
to have high enthusiasm for learning physics 
(W. K. Adams et al., 2006; Capriconia & 
Mufit, 2022; Christidou, 2011). Students' 
attitudes towards physics can be seen through 
the enthusiasm of students in participating in 
physics lessons. Based on research and 
statements from experts, there will be five 
factors in determining students' attitudes 
toward physics. These five indicators have 
been included in the PAS Questionnaire 
developed by Kaur & Zhao (2017). The PAS 
Questionnaire has a structure as shown in 
Table 4. 
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Table 4. PAS Questionnaire Structure in measuring ATP (Kaur & Zhao, 2017) 

No ATP Factors Item Number Number of 
Positive Items 

Number of 
Negative 

Items 
1 Enthuasiasm Toward Physics 1-10 8 2 

2 Physics Learning 11-24 6 8 

3 Physics as a Process 25-35 8 3 

4 Physics Teacher 36-49 6 8 

5 Physics as a Future Vocation 50-60 4 7 

Number of Items 32 28 

Table 5. IMPAS Questionnaire Draft Structure 

No ATP Factors Code 
Number of Items 

+ 0
+ 

0
- - 

1 Enthuasiasm Toward Physics AF 2 1 0 2 

2 Physics Learning KP 2 0 2 1 

3 Physics as a Process FP 1 2 0 2 

4 Physics Teacher KG 2 0 2 1 

5 Physics as a Future Vocation MD 1 2 0 2 

Number of Items 8 5 4 8 

Based on the analysis conducted on the 
PAS Questionnaire, the number of items 
presented in the questionnaire was too much. 
Indonesian students tend to get bored quickly 
when there are too many unfamiliar texts 
(Pratama & Sumardi, 2022; Yuliarsih & Sy, 
2022). In addition, applying a 5-point Likert 
scale is not suitable for Indonesian students 
because Indonesian students will tend to 
choose safe answers, namely "Neutral" 
answers (Mumu et al., 2022; Solikhah, 2014; 
Umar et al., 2022). Therefore, it is necessary 
to summarize the questionnaire, to familiarize 
sentences, and to decrease the choices of 
answer for the students. 

 
 
 

b. Designing 
The IMPAS instrument was designed by 

modifying the PAS Questionnaire that was 
created by Kaur & Zhao, (2017). 
Modification steps to overcome some of the 
shortcomings in the PAS Questionnaire are 1) 
summary statement items; 2) language 
switching from English to Indonesian; and 3) 
changing the Likert scale from 5 points to 4 
points. Summarizing the statement items is 
done by summarizing the 60 statement items 
into 25 statement items with the same number 
of ATP factors. Therefore, each ATP factor 
has the same number of items, namely 5 
statement items. In addition, the development 
of the grain trend level was also carried out. 
In the PAS Questionnaire, there were only 
positive and negative sentences, while in the 
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IMPAS Questionnaire, the positive and 
negative sentences were developed into 
positive (+), negative (-), positive neutral 
(0+), and negative neutral (0-) sentences. 
Therefore, the weighting of statement items is 
different based on the type of sentence 
presented. The types of sentences presented 
are spread evenly on 25 statement items with 
8 positive sentences, 8 negative sentences, 
and 9 neutral sentences. With reference to 
Table 1, the maximum score that can be 
produced by students is 82. The structure of 
the IMPAS Questionnaire is as Table 5. 

The language transfer from English to 
Indonesian is carried out by referring to the 
EYD in a standard and effective manner to 
make it easier for students to understand the 
statement items in the questionnaire. After 
each item has been translated, the 
questionnaire is served with a 4-point Likert 
scale for each item statement. The options 
available to students are “Strongly Disagree 
(STS)”, “Disagree (TS)”, “Agree (S)” and 
“Strongly Agree (SS)”. This modified 

questionnaire is called the draft IMPAS 
Questionnaire. 

 
c. Developing 

The content validity test was carried out 
on the draft IMPAS Questionnaire produced 
in the previous stage. The content validity test 
was carried out by experts by answering a 
question in the IMPAS validation 
questionnaire. Then, the answers from the 
experts were processed by calculating the 
CVR. The results of the CVR calculation 
reveal that there is 1 statement on the ATP 
factor with the KG code which is not suitable 
for use. This is because the CVR results of 
these questions are below the accepted 
minimum CVR value, 0.99, at a significance 
level of 0.05 (Lawshe, 1975). Therefore, the 
number of statement items used is 24 items 
with several revisions based on suggestions 
by experts. The results of the revision of the 
instrument are arranged in a format as shown 
in Figure 4. 
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Figure 4. IMPAS Questionnaire Format 

 

 
Figure 5. The Display of the Google Form for the 

IMPAS Questionnaire Trial 
 

The format in Figure 5 is presented in a 
Google Form as shown in Figure 5. The 
IMPAS Questionnaire was developed in the 

form of a Google Form so that students can 
access it easily. 
 
d. Implementing 

After being developed, the IMPAS 
Questionnaire draft was tested on high school 
students in Malang City, East Java, Indonesia. 
Through the Google Form, students can 
access the IMPAS trial questionnaire as 
shown in Figure 6. Students are expected to 
be able to fill out all of the statement items 
provided in the questionnaire. The 
questionnaire filling data for each student is 
then recorded and processed at the Evaluating 
stage. 

 
e. Evaluating 

The evaluation stage is carried out by 
analyzing the items in the IMPAS 
Questionnaire statement along with the 
scoring carried out. After conducting 
construct validation on the rating scale, the 
results of the analysis are shown in Table 6. 

 Items 
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Based on Table 6, the Observed Average 
(OBSVD AVRGE) values do not meet the 
monotonic pattern (Walker & Wind, 2020). 
This is because the OBSVD AVRGE value of 
scale 2 appears to decrease from the OBSVD 
AVRGE value of scale 0 and scale 1 (marked 
by an asterisk in Table 6). The OBSVD 
AVRGE scores on a scale of 0 and 1 which 
are greater than the OBSVD AVRGE scores 
on a scale of 2 mean that students with high 
abilities tend to choose scales 0 and 1. Of 
course, these results are inaccurate because 
students who have higher abilities tend to 

answer the higher scale. Thus, an instrument 
should ideally have a greater OBSRVD 
AVRGE value as the rating scale is higher 
(Brann et al., 2021). In addition, it can be seen 
that the difference in the ANDRICH-
THRESHOLD values between scales 3 and 4 
is less than outside the ideal difference range. 
The ideal ANDRICH-THRESHOLD 
difference between scales is in the range of 
1.4 – 5.0 (Linacre, 1999; Sumintono & 
Widhiarso, 2015). The situation in Table 6 
can be visualized in Figure 7. 

 
Figure 6. Students filling out the IMPAS Trial Questionnaire 

 
Table 6. Rating Scale Analysis on 8-scale-scoring IMPAS Questionnaire Draft 

Category OBSVD 
AVRGE 

ANDRICH-
THRESHOLD 

ANDRICH-
THRESHOLD 

Differences Label Score 

0 0 .07 NONE - 

1 1 .12 -2.18 2.18 

2 2 -.08* 1.96 4.41 

3 3 -.06 -1.42 3.38 

4 4 .12 -.42 1 

5 5 .26 1.43 1.85 

6 6 .49 -1.39 2.82 

7 7 .85 2.02 3.41 
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Figure 7. Intersection between the scoring scales on the 8-scale-scoring IMPAS Questionnaire 

 
Figure 7 above shows the curve of each 

scale that has been selected. The curves where 
the peaks can be seen to be separated are on a 
scale of 0, 1, 6, and 7, while on scales 2, 3, 4, 
and 5 it is difficult to distinguish the peaks. 
These results indicate that it is difficult for 
respondents to distinguish between scales 
with ratings of 2, 3, 4, and 5 (Shi et al., 2019; 
Tian et al., 2021). Through this description, it 
can be understood that it is necessary to re-

determine the scoring on the IMPAS 
Questionnaire. So, each scale can truly be 
understood by respondents. Re-determination 
regarding scoring for the IMPAS 
Questionnaire can be carried out in 
accordance with the rating scale analysis that 
has been carried out. 

Based on the results of the rating scale 
analysis, re-scoring is carried out as shown in 
Table 7. 

 
Table 7. Scoring Guideline for IMPAS Revision Edition 

Type of Statement 
Score 

Strongly 
Disagree Disagree Agree Strongly Agree 

+ 1 2 3 4 

0+ 2 2 3 3 

0- 3 3 2 2 

- 4 3 2 1 
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 Table 8. Rating Scale Analysis on 4-scale-scoring IMPAS Questionnaire Draft 
Category OBSVD 

AVRGE 
ANDRICH-

THRESHOLD 

ANDRICH-
THRESHOLD 

Differences Label Score 
1 1 -.42 NONE - 

2 2 -.18 -3.78 3.78 

3 3 1.19 -.19 3.58 

4 4 2.69 3.97 4.18 

 
Based on Table 7, scoring through 

IMPAS allows only 4 value scales to be 
obtained. By using the scoring criteria as in 
Table 7, a construct validation analysis was 
obtained in the rating scale section as shown 
in Table 8. Table 8 shows that the AVRGE 
OBSVD value on each scale increases 
frequently with increasing rating scales. This 
situation fulfills a monotonic pattern (Brann 
et al., 2021; Walker & Wind, 2020). In 
addition, each scale has different ANDRICH-
THRESHOLD values which fall within the 
ideal difference range. This situation is also 
supported visually by Figure 8. Figure 8 
shows that each scale curve can be clearly 

distinguished. This situation further gives 
confidence that the four scales can be easily 
distinguished by respondents (Shi et al., 2019; 
Tian et al., 2021). In other words, respondents 
were able to distinguish the 4 scales provided 
in the IMPAS Questionnaire. Therefore, 
scoring using the 4-scale method is more 
suitable for assessing the results of the 
IMPAS Questionnaire. 

The suitability of the results of the 4-
scale-scoring IMPAS Questionnaire trial with 
the Rasch model was obtained through 
analysis of fit data. The results of the fit data 
analysis are shown in Table 9. 

 

 
Figure 8. Intersection between the scoring scales on the 4-scale-scoring IMPAS Questionnaire 
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Table 9. Mean Score Summary from Measured Person and Measured Item 
 Infit Outfit 

Separation Reliability Cronbach 
Alpha  MNSQ ZSTD MNSQ ZSTD 

Person 1.00 .01 .99 -.03 1.72 .75 
.77 

Item 1.00 -.41 .99 -.45 6.33 .98 

 
Table 9 shows that the MNSQ Infit-

Outfit values of Persons and Items are in the 
range of 0.50 – 1.50. In addition, the Infit-
Outfit ZSTD values of Persons and Items are 
in the range of -2.00 – 2.00. These results 
indicate that the MNSQ and ZSTD values that 
appear are in the acceptable range. Even 
deeper, the MNSQ score has a value that is 
very close to 1.00, which is the ideal number 
for the MNSQ score (Bond et al., 2020; 
Boone & Staver, 2020; Hermita et al., 2021; 
Jüttner et al., 2013; Samsudin, Cahyani, et al., 
2021). The measurements carried out fit the 
Rasch Model so that the instrument is valid to 
be processed using the Rasch model analysis 
(Sumintono & Widhiarso, 2015). In addition, 
Table 8 also provides information regarding 
person reliability, item reliability, and internal 
consistency. Based on the criteria in Table 2, 
it can be understood that person reliability is 
included in the Moderate criteria, while item 
reliability is included in the Excellent criteria. 
The relationship between person reliability 
and item reliability is shown by the Cronbach 
Alpha value. This value also indicates the 
level of internal consistency of the IMPAS 
instrument. Based on Table 3, IMPAS has a 
Good Level of internal consistency. With 
these results, the IMPAS Questionnaire is 
consistent enough to measure students' 
attitudes toward physics. 

 
4. Conclusion 

A modified questionnaire from the PAS 
Questionnaire has been developed 
successfully through ADDIE Model. The 
modified questionnaire is called the 

Indonesian Modification of PAS (IMPAS) 
Questionnaire. There are three modifications 
in the IMPAS Questionnaire, such as 1) 
summarizing the statement items, 2) 
translating language from English to Bahasa 
Indonesia, and 3) changing the Likert scale 
from 5 points to 4 points. Through CVR 
analysis and the Rasch model, the IMPAS 
Questionnaire can be stated as a valid and 
reliable instrument for measuring students' 
attitudes toward physics. However, the 
IMPAS Questionnaire still can be developed 
further so that IMPAS has a very good quality 
as an instrument for measuring high school 
students' attitudes towards physics in 
Indonesia.  
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