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Abstract

This study aims to produce an instrument to measure students' critical thinking skills on pressure equipment in
class VIII SMP. The type of research used is Research and Development (R&D). The type of research used is
research and development (R&D). The test instrument developed was in the form of multiple choice based on
eight development steps, namely potential and problems, information gathering, product design, product
validation, product revision, product testing, product revision, and final product. Validation of the instrument
was developed by 3 validators, namely 2 lecturers of Physics Education at FKIP Tanjungpura University and 1
science teacher at the school. The validation given to the validator is in the form of a material validation
questionnaire and question validation. The results of material expert validation data obtained 84.72%, validation
obtained from content validation with an Aiken index of 0.78, included in the high category and suitable for use.
The results of the data analysis of teacher and student response questionnaires obtained 92.60% and 86.26%
categorized as very feasible. The results of construct validity using the Rasch model with the application of
Winstep 3.73 obtained result 3, which was declared inappropriate because it did not meet the MNSQ, ZSTD,
and Pt Measure Corr criteria. The reliability of the Cronbach alpha test value obtained a value of 0.73 with a
fairly high category. Regarding the level of difficulty of the item, 4 question items must be discarded because
they are included in the very easy and very easy categories. The overall discriminatory power is in the good
category with a discriminatory index of 0.40 DP < 70. The results of the study show that out of 30 things, 23
things are appropriate to be used to measure students' critical thinking skills with good-quality items.
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INTRODUCTION

The industrial revolution 4.0 requires educators to explore ways to utilize human
potential to stay ahead so that they can be competent in the 21st century. One of the
challenges for educators is how to measure the skills and characteristics of society in the
industrial revolution era, namely a knowledge-based society (Ramadhan & Iriani, 2013).
According to Widana et al. (2019), 21st-century skills in education are a set of 4C skills
consisting of critical thinking, creativity, collaboration, and communication.

Critical thinking is a decision-making process based on the existing evidence, the
context of the situation, and the ideas being considered (Facione, 2011). When studying at
school (Daniati et al., 2018), critical thinking is a skill that needs to be developed, taught,
trained, and accustomed to. There is no way to estimate students' critical thinking skills
without using test instruments because critical thinking can be developed by teaching and can
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also be improved through appropriate evaluation steps. Therefore, knowledge of critical
thinking aspects and indicators is needed in making critical thinking ability test instruments.
According to Facione (2015), an indicator of a person’s critical thinking ability is whether
they can interpretation, analysis, inference, evaluation, explanation, and self-regulate.

Indonesia is ranked 69th out of 76 countries studied in PISA 2015, according to the
results of the PISA and TIMSS surveys. In line with the results of the TIMSS survey of junior
high school (SMP) students with the characteristics of cognitive level questions, it shows that
Indonesian students consistently scored lower than students in other countries on questions
measuring critical thinking skills. Indonesia was ranked 50th out of 53 countries that
contributed to the event (Karim & Normaya, 2015). Based on these results, shows that the
ability of Indonesian students when dealing with high-level skills is still low, including
critical thinking skills. According to Yulian (2016), the scores obtained by Indonesian
students on PISA and TIMSS are still low due to the nature of the test questions that tend to
focus on problem-solving, while students in Indonesia are not accustomed to working on
arguing, problem-solving, and communicating questions.

According to the results of research conducted by (Jamaluddin et al., 2020), the
development of higher order thinking skills, such as critical thinking skills, has not been
planned intentionally or systematically by teachers in most of the lesson plans. Many find the
habits of teachers who design and implement learning oriented to mastery of concepts with
low cognitive levels. Though the ability to think critically belongs to a high level of cognitive
level. Students are not accustomed to or trained in developing their critical thinking potential
in dealing with problems, thereby reducing their competence and independence and reducing
their critical thinking skills (Arifin, 2017). In line with the results of the pre-research
conducted in several junior high schools in the Tebas sub-district (Junior High School 1
Tebas, Junior High School 3 Tebas, Junior High School 6 Tebas, and Junior High School 7
Tebas), one of the science teachers said that the material on substance pressure for class VIII
was interesting to study because of the following: this is common in everyday life. However,
when questions are asked about problems that occur in the environment, students cannot
describe problem solving and critical thinking skills and have not been able to acquire new
knowledge for students.

Based on these problems, it shows that in the matter of substance abuse, students'
critical abilities are still lacking. Many students do not understand the concept of substance
pressure, so the average score obtained is only 65 for those who get low scores on daily tests.
The results of interviews with science teachers show that when applying assessments,
teachers do not have knowledge of critical thinking skills, nor do they have special
instruments to assess these skills. This is because the teacher is not experienced in compiling
questions that assess students' critical thinking skills. In addition, students have not been
trained in taking tests oriented to critical thinking skills, so teachers plan and carry out
learning activities oriented to mastery of concepts. This makes students unable to answer and
examine questions regarding problem solving well. Research conducted by (Rahaju et al.,
2020), found that the problems found in school learning are questions that tend to test many
aspects of memory that do not train students' higher-order thinking skills. One of the reasons
is the lack of development of thinking skills. Students are critical because they are not
accustomed to critical thinking when learning takes place by the teacher, especially when
assessment is used. Based on the results of pre-research that has been carried out, this
research focuses on developing a measurement instrument in the form of a critical thinking
ability test on substance abuse material in junior high school to train students to use their
thinking methods more effectively, especially in critical thinking.

In general, the implementation of education in applying critical thinking skills
assessment is still low, at around 45% (Satria Mukti & Istiyono, 2018). Another finding is
that critical thinking skills focus on measuring how well students perform against
competency standards and take tests. In addition, not many researchers have looked at the
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items or tools used in depth, and researchers have not explored the abilities of students based
on responses. Based on the results of observations made by (Febriano et al., 2021)stated that
the facts in the field show that the teachers have not paid attention to indicators of critical
thinking skills, especially interpreting, analyzing, and evaluating. From the study of questions
contained in student learning textbooks, daily assessments, and interviews, it has been found
that the questions given are not following the typical problems and do not help students
develop critical thinking skills. To overcome these kinds of problems, it is necessary to have
a test instrument that is used to measure students' critical thinking skills with appropriate and
quality data analysis tools. From the results of research conducted by (Sabekti &
Khoirunnisa, 2018) regarding the development of critical thinking skills tests using the Rasch
model, the data analysis obtained shows that 12 of the 13 question items meet the criteria for
good questions according to the Rasch model, with instrument reliability of 0.72 (enough).
This study provides evidence that the Rasch model can be used to develop instruments to
measure students' critical thinking skills. In contrast to previous studies to measure critical
thinking skills, many use this type of essay test. In this study, we used multiple-choice tests
because the multiple-choice format is still little applied in assessing critical thinking skills.
After all, students easily guess the answer from several available answer choices. However,
not all indicators of critical thinking ability can be measured by multiple-choice tests.
According to (Facione, 2013), a person's critical thinking does not have to fulfill all aspects
of critical thinking, but one or several aspects can be chosen depending on the focus of the
discipline being studied. Therefore, the researcher uses four critical thinking indicators,
which refer to the indicators used by (Karim & Normaya, 2015), namely, interpreting,
analyzing, evaluating, and inference.

In determining the results of the test assessment, the teacher does not see the analysis
process, even though the test is part of the assessment that must be valid and reliable
(Solichin, 2017). The analytical tool that is often used by teachers and used as a reference in
analyzing the instrument is the classical test theory (Classical Test Theory). However,
classical measurement theory has several limitations, where the level of difficulty of the items
depends on the ability of the respondents, so it is not appropriate to use classical
measurement theory to assess students' abilities and analyze items (Novinda et al., 2019).
Therefore, to overcome the shortcomings of classical measurement theory, modern
measurement theories are needed, such as Item Response Theory (IRT), one of which is the
most famous Rasch model. The Rasch model is advantageous in terms of predicting missing
data due to its ability to analyze individual response patterns. According to Sumintono &
Widhiarso (2013), the Rasch model is used to analyze test instruments that can describe the
relationship between items and respondents, which brings measurements to more objective
and precise results. The Rasch model is more accurate than classical theory analysis in terms
of determining the accuracy of an item. From the explanation that has been explained, this
research examines the development of a critical thinking ability test using Rasch model
analysis on substance pressure material in Class V11 Junior High School.

Apart from the description that has been explained, the selection of the Rasch Model to
analyze data is still rarely used because there are still many studies that use classical test
theory, which still has many weaknesses and shortcomings. The data analysis technique and
development model used is the differences between this research and previous research. In
previous studies, the analysis of items was still classically used with a limited-scale trial in
only one school, while in this study, the item analysis tool used the Rasch model with the
Winsteps program with large-scale trials in several schools in the Tebas District. In general,
the purpose of this study is to produce a test that can measure students' critical thinking skills
with good quality items with four critical thinking indicators, which refer to the indicators
used by Karim & Normaya (2015) as follows (Table 1).
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Table 1. Aspects and Indicators of critical thinking in research

No Critical thinking aspect Indicator
1 Interpretation a) Categorize

b) Coding

c) Clear meaning
2 Analysis a) Checking ideas

b) Detect arguments
c) Analyze arguments
3 Inference a) Questioning the evidence
b) Estimating alternatives
c) Describe conditions using deductive and
inductive reasoning
4 Evaluation a) Assess the credibility of the claim
b) Assessing the quality of the arguments made
using inductive and deductive reasoning

METHOD

The research and development method (research and development) is the method used
in this study, with reference to the development model from Borg & Gall adapted by
(Sugiyono, 2016) which consists of 8 development steps, namely: 1) potential and problems;
2) information gathering; 3) initial product design; 4) design validation; 5) design revision; 6)
product trial; 7) product revision; and 8) final product result. The development stage of the
critical thinking ability test is based on the steps by Mardapi (2012).

The population in this study were students in class VIII in the District of Tebas. In the
sample based on Rasch modeling with a value of +0.5 logit 99% confidence level, which
means the sample size range is 108-243 samples (Sumintono, B, & Widhiarso, 2015)

The population in this study were students in class VIII in the District of Tebas. In the
sample based on Rasch modeling with a value of +0.5 logit 99% confidence level, which
means the sample size range is 108-243 samples (Sumintono, B, & Widhiarso, 2015). The
research sample was taken from the average low, medium, and high UN IPA scores in 2019
in Tebas District, which amounted to 120 students. Technical data analysis in the form of
practicality questionnaires from teachers and students, as well as a test totaling 30 items in
the form of multiple choice. The instrument's validity is in the form of content validation
through the assessment of 3 material and question expert validators, namely 2 Physics
Education lecturers, FKIP Tanjungpura University, and 1 science teacher, while construct
validation is analyzed using the Rasch model on Winstep software version 3.73. The results
of the content validation are processed through the V Aiken formula. While the construct
validation was processed and analyzed using the Rasch model through Winstep software
version 3.73. The following are the instruments developed at the product design stage,
namely as follows (Figure 1-Figure 4).
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Figure 1. The Grid of Critical Thinking Figure 2. Instructions for working on questions
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Fidure 3. Display iféwrﬁ"aﬁdénsﬂﬁons Figure 4. Answer key

RESULTS AND DISCUSSION

The product developed is a test of critical thinking skills on substance abuse material in
class VIII SMP in the form of 30 multiple-choice questions with a total of 120 students in
SMP in Tebas District. The purpose of this research and development is to develop a test that
is appropriate to be used in measuring or assessing students' critical thinking skills related to
the concept of substance pressure in junior high school. At the potential and problem stages,
it begins with preliminary research by analyzing needs through interviews and observations
in each school. Based on the results of interviews and observations that have been carried out
with each class VI1II teacher at Junior High School 1 Tebas, Junior High School 3 Tebas,
Junior High School 6 Tebas, and Junior High School 7 Tebas, it was found that all schools
used the 2013 curriculum with methods and learning models in schools. diverse. Each of
these schools has the potential to develop test tools that can assess cognitive domains to
support the various methods and models taught by teachers.

There are several problems with the school assessment process. For example, teachers
do not have special instruments to assess students' critical thinking skills, which leads to the
teacher's lack of attention to students' critical thinking skills. In addition, students critical
thinking skills cannot be measured because teachers only design and carry out learning
activities that focus on mastery of concepts, meaning that many students are unable to answer
and analyze problems related to problem-solving properly. And the last problem is in
determining the results of the teacher's assessment by not paying attention to the analysis
process so that an inaccurate test analysis is obtained in the assessment process. At the
information collection stage, it is done by collecting interview data or collecting information
through relevant reference sources such as books, the internet, or journals critical thinking
skills using the Rasch model analysis or other supporting journals.

At the product design stage, there are steps to compile test specifications and write test
questions. At the test specification stage, to assess students' critical thinking skills on
substance pressure in class VI Junior High School, the first step is to determine the purpose
of the test. The second step is to compile a test grid by identifying KI and KD as well as the
material to be developed first. Then, describe KI into learning indicators and make indicators
according to critical thinking indicators modified from the development carried out by
(Facione, 2015) namely interpretation, analysis, evaluation, and inference. Finally, make a
grid of questions based on critical thinking indicators.

In the process of working on critical thinking skills, the specified duration is 60
minutes with a total of 30 multiple-choice questions. At the product validation stage, there is
a test review stage where the product validation results are obtained from expert validator
data, namely from 2 physics education lecturers at FKIP Tanjungpura University and 1
science teacher from the designated school. Material validation resulted in a feasibility
percentage of 86.67% based on the presentation aspect, 90% based on the content quality
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aspect, 77.78% based on the construction aspect, and 84.44% based on the language aspect.
The average of all aspects was obtained by 84.72% in the very feasible category. For the
validation of the 30 questions that have been made, it is stated that 30 items are valid with V
> 0.70, with 17 items having an Aiken index of > 0.70 and 13 items having an Aiken index of
0.80, which means they have a validity coefficient. high content that supports the overall test
item content (Azwar, 2015).

Based on the results of the analysis, it was concluded that all items were declared valid.
This was supported by the average Aiken index obtained, which was 0.78 in the high
category. Furthermore, the assessment was also carried out by subject teachers in four
schools using a response questionnaire. This response questionnaire was created to correct
the shortcomings of the developed test and to evaluate the test as learning material. The
diagram below shows the results of the teacher's response as follows.

100%

90% —

80% 90% 91.67%

70% —
60% —
50% —
40% —
30% —
20% —
10% —

0%

COMPATIBILITY CONTENTS LANGUAGE BENEFITS
LEVELS

Figure 5. The Teacher Response Analysis Results Diagram

From the diagram of the results of the teacher's response analysis, it can be seen that the
percentage of conformity obtained is 95%, the content aspect is 93.75% in the very
appropriate category, the language aspect is 90% in the very appropriate category, and the
usefulness aspect is 91.76% in the very feasible category.

Based on the percentage score of each aspect, an average of 92.60% is obtained in the
very feasible category. The validation results show that there are several suggestions and
improvements to be made to the tests developed by the validator, so that product revisions
and improvements can be made. Several questions have been revised, namely questions
numbers 3, 6, 7, 8, 9, 12, 13, 15, 17, 18, 22, 23, and 29. Sentence editing and image revision
are carried out to make the formulation of the questions clear and easy to understand by
learners. According to Arikunto (2016), a clear formulation of questions can increase the
quality of good items. After the product is repaired according to the validator's suggestions,
the next step is a small product trial. Small-scale trials were carried out on class VIII D
students, totaling 32 students at Junior High School 1 Tebas, by providing test products and
student response questionnaires. Small-scale trials were conducted to find out the responses
of students, how long it took them to answer questions, and the obstacles faced by students.
The results of the student response questionnaire analysis can be seen in diagram 6.
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86.40%
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LEVELS

Figure 6. Diagram of student response questionnaire results

The results of small-scale trials obtained through response questionnaires got a very
decent category from all aspects, with a percentage level of suitability of 85.62% in the very
feasible category, 81% content aspects in the appropriate category, language aspects of
92.50%, and usefulness aspects of 86.26%. While reviews and suggestions by students
regarding critical thinking ability test questions can be found, it can be concluded that the
questions distributed are very challenging and require high analysis in order to do them.
Some students think the questions are easy to understand, but some students think the
questions are still difficult to understand because the answer choices are too long. In addition,
regarding the time provided to work on the questions, based on the responses of students, it is
known that students feel that the duration of time is in accordance with the number of
questions that must be answered.

Responses and suggestions given by students are used as material to revise the
developed test. After a small-scale trial, a large-scale trial was conducted on 120 students in 4
schools, namely at Junior High School 1 Tebas in class VIII F with as many as 32 students;
Junior High School 3 Tebas in class VIII C with as many as 28 students, Junior High School
6 Tebas in class VIII C with as many as 30 students; and Junior High School 7 Tebas in class
VIl B with as many as 30 students. In large-scale trials, students are asked to work on
questions and the results will be analyzed for the quality of the items in the form of validity,
reliability, level of difficulty, and discriminating power of questions using the Rasch model
with Winstep software version 3.73, which will automatically know each value. The results
of the construct validation analysis can be carried out by analyzing the MNSQ, ZSTD, and
PT Measure-ALL Cor values received according to the quality criteria of the items. Based on
data analysis, it was found that 27 item items were accepted because they met the
requirements of the predetermined criteria, while 3 item items were rejected because they did
not meet the ZSTD and PT Measure Cor outfit criteria, so they did not fit and the questions
had to be discarded. The MNSQ outfit value is 0.99 in the person column and the items
included in the fit criteria are in the range of 0.5 <MNSQ <1.5, meaning that the test can be
used to measure students' critical thinking skills on substance pressure material in class VIII
Junior High School. For the outfit, the ZSTD value obtained is 0 for a person, and 0.1 item is
in the range -2.0<ZSTD<2.0 so it is possible that the data has a rational value. In Point
Measure Correlation (PTMEA COR), the values obtained are all positive, so the items can be
used to measure a test.

The reliability obtained through the Winstep 3.73 application shows the results of the
person reliability obtained by 0.70. This shows the results of students' answers when taking
tests are quite good. The results of Item reliability were obtained at 0.89, indicating that the
quality of the test items is classified as good, while Cronbach's Alpha was obtained at 0.73,
indicating the interaction or level of consistency between respondents and items included in
the fairly high category. The reliability value taken for the test characteristics developed in
this study is only the Cronbach alpha reliability value, with a minimum value of 0.60.
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The level of difficulty of the items in the Rasch model is reviewed according to
(Sumintono & Widhiarso, 2015), which can be classified into 4 categories based on the value
of the measure, namely very easy items (<-1), easy items (-1 to 0), items are difficult (0 to 1),
and items are very difficult (>1). The level of difficulty of the items was analyzed using
Winstep version 3.73. The results of the analysis of the level of difficulty based on students'
answers to the large-scale trial test that has been carried out can be seen in Table 2.

Table 2. The Results of the Analysis of the Difficulty of the Items

Question  Difficulty Question Difficulty

number Level Category number level Category
1 0.55 Difficult 16 -0.49 Easy
2 -0.35 Easy 17 -0.26 Easy
3 -0.63 Easy 18 -0.44 Easy
4 0.12 Difficult 19 0.16 Difficult
) -0.21 Easy 20 -0.17 Easy
6 1.05 Very difficult 21 -0.44 Easy
7 0.82 Difficult 22 0.82 Difficult
8 -0.84 Easy 23 0.00 Difficult
9 -0.17 Easy 24 0.78 Difficult
10 -1.02 Very easy 25 0.55 Difficult
11 -1.35 Very easy 26 0.85 Difficult
12 0.97 Difficult 27 0.82 Difficult
13 0.04 Difficult 28 -0.68 Easy
14 -0.84 Easy 29 -0.30 Easy
15 1.09 Very difficult 30 -0.04 Easy

Distinguishing power in this study can be seen from the value of the separation. The
higher the separation value, the better the overall instrument quality between respondents and
items, because it can recognize groups of respondents and items (Sumintono, B, &
Widhiarso, 2015). Based on the Person Srata formula, we obtained H = [(4x2.87) + 1]/3 =
4.16, then rounded to 4. The results obtained indicate that there are four groups of items
according to the level of difficulty received by respondents, categorized into very difficult,
difficult, easy, and very easy. The next step is to look at the mean logit item obtained at 0.00
with a standard deviation of 0.66, which means that the discriminatory index is in a good
category. For the characteristics of the test developed in this study, the discriminatory power
used was at least 0.40 with sufficient category.

The next step is the revision of the final product after the critical thinking ability test is
considered feasible to use because it has met the characteristics and good quality of the test.
The final step is the final product, where at this stage a test development product has been
obtained that can be used by teachers in measuring students' critical thinking skills on
substance pressure material in class V111 Junior High School. The results of the recapitulation
of the analysis of the quality of the tests developed so that they are feasible to use can be seen
in Table 3.

Table 3. Recapitulation of the Results of the Analysis of the Quality of the Tests Developed

Question Developed Test Quality .
Number 1 5 3 4 Information
1 Invalid 0.73 0.55 0,66 Thrown away
2 Valid 0.73 -0.35 0,66 Worn
3 Valid 0.73 -.0.63 0,66 Worn
4 Valid 0.73 0.12 0,66 Worn
5 Valid 0.73 -0.21 0,66 Worn
6 Valid 0.73 1.05 0,66 Thrown away
7 Invalid 0.73 0.82 0,66 Thrown away
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Question Developed Test Quality .
Number 1 5 3 4 Information
8 Valid 0.73 -0.84 0,66 Worn
9 Invalid 0.73 -0.17 0,66 Thrown away
10 Valid 0.73 -1.02 0,66 Thrown away
11 Valid 0.73 -1.35 0,66 Thrown away
12 Valid 0.73 0.97 0,66 Worn
13 Valid 0.73 0.04 0,66 Worn
14 Valid 0.73 -0.84 0,66 Worn
15 Valid 0.73 1.09 0,66 Thrown away
16 Valid 0.73 -0.49 0,66 Worn
17 Valid 0.73 -0.26 0,66 Worn
18 Valid 0.73 -0.44 0,66 Worn
19 Valid 0.73 0.16 0,66 Worn
20 Valid 0.73 -0.17 0,66 Worn
21 Valid 0.73 -0.44 0,66 Worn
22 Valid 0.73 0.82 0,66 Worn
23 Valid 0.73 0.00 0,66 Worn
24 Valid 0.73 0.78 0,66 Worn
25 Valid 0.73 0.55 0,66 Worn
27 Valid 0.73 0.85 0,66 Worn
28 Valid 0.73 0.82 0,66 Worn
29 Valid 0.73 -0.68 0,66 Worn
30 Valid 0.73 -0.30 0,66 Worn
Information:

1 = Validity (Valid, Invalid)

2 = Reliability (minimum Cronbach Alpha 0.60)
3 = Difficulty level of the item (Range -1 to 1)
4 = Distinguishing Power (Minimum 0.40)

Based on the recapitulation of the results of the developed test analysis, the number of
questions that can be used is 23 questions out of 30 questions tested in the field. There are 7
item questions that are not suitable for use because 3 questions do not meet the criteria for fit
validity and 4 questions have a very easy and very difficult level of difficulty so that these
questions must be eliminated because they cannot be used to measure students' critical
thinking skills.

Discussion

Critical thinking skills are very important in the world of education, and to help
students develop these skills, it is necessary to create a learning environment that encourages
critical thinking. This can be started by teaching students how to be active learners
(Hartanto, 2020). In this case, the teacher plays an important role in improving critical
thinking skills. As stated by Arifin (Marfhadella, 2021), students will not develop higher-
order thinking skills if the teacher does not provide opportunities to develop and direct them
at school. Based on the results of the needs analysis conducted through interviews,
information was obtained regarding the need for high-level abilities, one of which is critical
thinking skills, namely: 1) test instruments that can accommodate the 2013 curriculum and
help students develop critical thinking skills; 2) instruments that can be implemented by
teachers to students according to their characteristics; and 3) test instruments that meet
measurement standards, are valid, and reliable. From the needs in the field, an urgently
needed thinking ability test can be used in measuring students' critical thinking skills to help
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students understand and improve critical thinking skills in learning physics with good quality
items. This is based on the opinion (Zhou et al., 2013), that the instrument is said to be good
if the results are reliable and able to assess what should be assessed. To make a good research
instrument, it must first undergo several tests to ensure it meets the criteria for a good test.

The results of the validity analysis obtained indicate that the product is very feasible to
use in terms of material validation, with an average overall aspect of 84.72%. While the
validation of the questions calculated by content validation uses the Aiken formula.
According to Retnawati (2016), the use of Aiken V Index to assess the entirety of each item
with indicators that will be assessed using these items. Therefore, all items are declared valid
according to the average Aiken index score of 0.78, which is included in the high category.
Test assessments were also carried out by subject teachers in four schools by providing
teacher response questionnaires. Aspects assessed in the teacher's response questionnaire
include aspects of the level of suitability, content, language, and usefulness. Based on the
teacher's response questionnaire, shows that the test is very feasible to use, with a feasibility
percentage of 92.60%. Based on these results, it can be concluded that the test to measure
students’ critical thinking skills is very feasible to use so that it can be tested in the field.

The analysis of the instrument results provides empirical evidence that the test items are
of good quality. This can be seen from the results of product trials. The results of the small-
scale trial found that the tests that had been developed were included in the criteria for proper
and good use in the evaluation of learning. The Rasch model can be used to determine the
quality of a test instrument that can be measured (construct validity) (Baghaei, 2014). This is
because the Rasch model can show items that are difficult for respondents to do (Abdul Aziz
et al., 2014), and items that are associated with the ability of the respondents (Sumintono, B,
& Widhiarso, 2015).

The results of large-scale trials with 120 students. In analyzing the validity data
obtained using the Rasch model on the Winstep program version 3.73. The Rasch model can
produce a wider variety of results when used to test the validity of an instrument because the
validity of an instrument can be tested using various criteria (Othman et al., 2014). The
results of the validity showed that 27 of the 30 items were accepted because they met the
requirements of the predetermined criteria. However, 3 items were rejected, namely 1, 7, and
9, because the ZSTD and PT Measure Cor outfit values did not meet the predetermined
criteria. The MNSQ outfit value obtained from 30 questions is between 0.79 to 1.21 with a
mean of 0.99. This value is included in the fit criteria because it lies within the interval 0.5 <
MNSQ < 1.5. The ZSTD outfit value obtained by the items is between -1.9 to 4.0. Within that
range, several questions are included in the criteria that do not fit because they do not fit the
range of -2.0 < ZSTD < +2.0, namely the number of questions 1.7 and 9. While for Pt
Measure, some questions do not meet the criteria or do not fit, specifically questions 1, 2, 3,
4,5,7,9, 10, 11, 12, 13, 14, 16, 23, 24, 25, 26, 27 and 30 that score less than 0.4 and thus do
not match the value range of 0.4 Pt Measure Corr 0.85. However, item numbers 2, 3, 4, 5, 10,
11, 12, 13, 14, 16, 23, 24, 25, 26, 27 and 30 can still be accepted and maintained due to the
MNSQ outfit value and the ZSTD outfit value being in the range that matches the criteria.
While questions 1.7 and 9 were declared unfit because they did not meet the requirements for
the ZSTD outfit and PT Measure-ALL Cor. Based on available data and information, it
appears that respondents who are not suitable (misfit) cannot be included in the study or must
be eliminated. According to Sumintono & Widhiarso (2015), an item is said to be valid or fit
into the model if it meets at least two of the three criteria that must be met. Thus, based on the
results of the validity of the items, 3 items are said to be invalid because they do not meet the
item quality criteria, so they must be discarded. In line with the opinion of Tadeko (2013),
suggests that theoretically, the item is not appropriate for measuring students' critical thinking
skills.

The pattern of respondents’ answers can be measured if the MNSQ infit value is 1.00
and the MNSQ outfit is 0.99. This indicates that the respondent's answer pattern on the
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overall respondent's answer pattern instrument is good. According to Ardiyanti (2016), the
MNSQ infit and outfit MNSQ values, which are close to 1.00 are better. For a person, the
ZSTD infit value is 0.1 and the ZSTD outfit is 0.1, meaning that the overall pattern of
respondents’ answers is in line with the model because the infit ZSTD and ZSTD outfit values
are said to be good if they are closer to 0.0 (Ardiyanti, 2016).

In addition to meeting the validity requirements, the test instrument must also be
reliable to produce accurate results. According to the superiority of reliability in the Rasch
model, the reliability of the instrument can be ascertained from three variables namely,
person reliability, item reliability, and Cronbach's alpha. Based on the value of Cronbach's
alpha on the reliability of the items obtained, the instrument is said to have a fairly high
consistency level, therefore be used for research because it has met the minimum requirement
of > 0.7 (Bond & Fox, 2007); Sumintono & Widhiarso, 2013). A significant difference in
value indicates that the reliability of the learner's person is low, so it is categorized as
sufficient. This shows that the level of consistency of students' answers to questions about
critical thinking skills on substance abuse material is included in the weak or less consistent
category. And for the reliability of the test items that have been developed to have a high
consistent level, it means that the quality of the items in the test has a good reliability aspect.

According to Hambleton & Swaminathan (Istiyono et al., 2014), if the difficulty level
of a test varies, the test is considered good in its difficulty level. At the item difficulty level of
30 items of critical thinking skills of students on substance pressure material in class VIII
Junior High School, there are 2 items (7%) in the very difficult category, namely questions
number 6 and 15. In the difficult category, there are 12 items (40%) namely numbers 1, 4, 7,
12, 13, 19, 22, 23, 24, 25, 26 and 27. In the easy category, there are 14 questions (46%)
namely numbers 2, 3, 5, 8, 9, 14, 16, 17, 18, 20, 21, 28, 29, and 30, while in the very easy
category, there are 2 items (7%) namely numbers 10 and 11. Item number 15 is one of the
most difficult questions because 49 out of 120 students can answer correctly. While question
number 11 is included in the category of very easy questions because 103 of the 120 students
were able to correctly answer it, According to Bistok Sirait (Hanifah, 2017), the level of
difficulty of the questions occurs because of the complexity of the topic and the conditions of
the student's answers. This is also supported by the opinion (Azis, 2016) which states that the
level of difficulty of the questions can be seen from the number of test respondents who
answered the question correctly, compared to the number of students who took the test. The
more questions are answered, the easier it is to classify the questions. Conversely, the fewer
questions answered, the more difficult the questions become. Rasch observed that the ability
of students to answer correctly on dichotomous questions can be compared with the level of
difficulty of the questions, according to Wahyuni (2015). The characteristics of the tests that
have been developed in this study are based on the level of difficulty of the items used in the
range of -1 to 1 with the criteria of easy and difficult items. Very easy and very difficult
questions cannot be used as a good measure of the ability of students. As supported by the
opinion of Daryanto (Yani et al., 2014), a good question is a question that is not too difficult
or too easy to answer. Because very easy questions do not develop students in increase efforts
to solve them, while very difficult questions will make students become desperate and not
have the enthusiasm and effort to try again because it is beyond their capabilities.

The discriminating power of items in Rasch modeling is used to analyze the level of
individual abilities of students who can answer high questions or low questions. ldentifying
the respondent group can also be done with the respondent separation index. The
discriminatory index is in a good category. The value of the separation item is 4.16.
According to Linacre (Napitupulu, 2017), a separation index that exceeds 2 has a good value.
In line with the opinion of Sumintono & Widhiarso (Erfan et al., 2020), said that the higher
the item separation value, the better the quality or quality of the instrument for the
respondents and the overall items.
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CONCLUSION

In general, the critical thinking ability test using the Rasch model analysis in this study
is appropriate to be used in measuring students' critical thinking skills in the substance
pressure material for class VIII SMP in Tebas District. The results of the feasibility test from
expert validation showed that from the material expert validation it obtained feasibility with a
score of 84.72% in the very feasible category, while for question validation it obtained
eligibility with an Aiken index of 0.78 which was included in the high category. For the
practicality test aspect, which is based on the teacher and student response questionnaire, it is
stated that it is very suitable to be used for testing in the field. Meanwhile, for the quality of
the test items based on the validity based on the MNSQ, ZSTD, and PT Measure Corr scores,
27 items were declared valid because they had met the criteria. If the level of difficulty of the
items used is in the range of -1 to 1 with the criteria of difficult and easy items, so that 4
questions must be eliminated because they are included in very difficult and very easy
questions, then Rasch modeling has distinguishing power with categories both with the
separation index of items H = 4.16 which indicates that this item has a good response
distribution pattern so that the developed test is feasible or valid to be used in measuring
students' critical thinking skills.

RECOMMENDATION

Students' critical thinking skills need to be developed and improved in schools.
Therefore, in evaluating learning, teachers are expected to use critical thinking skills tests as
an alternative tool for practice questions for students. On the other hand, students must be
actively involved in learning and not only focus on the material being studied but also
develop concepts and practice questions to improve critical thinking skills. And lastly, for
related researchers, it is recommended to use multiple choice tests by adding open reasons to
get the latest forms and reasons why students answer the answer choices.
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