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Abstract: This study aimed to develop a test instrument for high school physical reasoning 

abilities related to rotational dynamics. This study aimed to determine: Quality of the Instrument 

Quality of the Higher Order Thinking Ability Instrument in senior high school Physics, 

including content validity of the expert judgment, empirical validity based on item suitability 

using the Rasch and PCM models, reliability, and item difficulty index; and profile of high 

school physics advanced reasoning test scores. This research is research and development. The 

development model used is based on the Borg & Gall development model. The research was 

conducted at MAN 1 Bandar Lampung with 42 students in class XI. Using the Quest program, 

reliability was analyzed using the Quest program, which was represented by internal 

consistency values and item difficulty indexes analyzed using the Quest program. The results of 

the ability measurement profile are grouped into three categories presented in the analysis of the 

Quest program assessment. Research and development resulted in a high-quality thinking ability 

test instrument for high school physics. The results are the quality of the tool's content based on 

the actual assessment in the valid category. Empirical validity is based on the suitability of the 

item with the Rasch model IRT approach with highly reliable criteria. Task difficulty varies 

from -2.17 to 1.51. Generally, the results of measuring high-level thinking skills show that 

students have medium-level skills. 

Keywords: Higher Order Thinking Skill, Rotational Dynamics, Rasch Model, Partial Credit 

Model 
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INTRODUCTION 

The 21st century demands changes to the learning process in schools by the 

demands of qualified abilities so that students can compete globally. Learning is no 

longer carried out only by the teacher who is in full control, but also by student 

participation (Tindowen et al., 2017). Students must be involved and active in learning 

so that they can build their knowledge based on their abilities, while the teacher is only 

a facilitator (Kim et al., 2015; Eom et al., 2016). In the information era, learning can be 

interpreted as a learning process carried out by teachers to develop creative students, 

which can improve students' abilities to build knowledge and control subjects better 

(Abidin, 2014). 

The era of globalization is characterized by advanced humans who are more 

capable, able to think critically, and able to meet service, quality, and product standards 

(Bashan & Kordova, 2021). The demands of the globalization era can be anticipated by 

thinking at a higher level (Ali & Mishra, 2014). Education emphasizes improving 

performance and quality through learning supported by systems, materials, and 

resources so that it can produce the best workforce (Primary & Istiyono, 2015). One of 

the requirements to achieve this is that students must have the ability to think at a high 

level or HOTS Skills (higher-order thinking Skills). Students must be able to analyze, 

evaluate, adapt, and be able to apply a constructivist perspective or conceptual process 

to science (Widhy 2013). Knowledge competency requires students to be curious so that 

students can understand, apply, and analyze factual, conceptual, procedural, and 

metacognitive knowledge (Malik et al., 2018). 

High-level reasoning skills have become the focus of physics learning (Bao & 

Koenig, 2019). Students must be trained to work to solve a problem, discover things 

themselves, and try hard to implement their ideas so that students can understand and 

apply what they already know (Widana, et al. 2019). The topic of mechanics is one of 

the physics materials where misunderstandings often occur (Liu & Fang, 2016). One of 

the mechanics topics that must be mastered in lesson XI in high school is rotational 

dynamics. It is very important to understand this material because it relates to everyday 

life (Adawiyah, et al., 2019). However, in reality, many students find it difficult to 

understand and apply the concept of rotational dynamics (Rahmawati, et al., 2019). 

Students are unable to analyze and describe free force diagrams and the causes of 

rotational motion, so they do not understand the problem given (Suparno, 2005). This is 

related to the method of students' view of problems and requires students to think higher 

when facing problems in rotational dynamics material (Widana, 2017). 

Students must be accustomed to facing questions that not only train their 

memory but also train high-level reasoning skills. For this reason, the instruments used 

must be able to measure high-level thinking abilities, where students do not just 

memorize, repeat, or refer to an answer without processing (Kemendikbud, 2017). In 

evaluating students' high-level thinking abilities, there are five steps used for 

measurement, namely transferring one concept to another, processing and applying 

information, finding relationships in various types of information, using information to 

solve problems, and reflecting on ideas and information critically and holistically. 

It is believed that high-level evaluation skills must be carried out using written 

test instruments that have been tested and proven, where tests include true/false tests, 

multiple-choice tests, and multiple-choice tests. (Suryani et al., 2015). Several previous 
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studies have developed PISA model test instruments in the form of multiple-choice 

(Wibowo & Cholifah, 2018) and a combination of multiple-choice and description 

(Sinaga, 2015). The multiple-choice question type is more often used in measurements 

related to objectivity and is easier to apply and process data. However, this type of 

question cannot reveal students' ability to reason and give reasons (Putri, Istiyono, & 

Nurcahyanto, 2016). A combination of constructed response tests and multiple-choice 

tests namely reasoned multiple-choice, is the best alternative (Ku, 2009). However, 

there has not been much development of test instruments in the form of reasoned 

multiple-choice questions that reveal HOTS in the PISA model. For this reason, it is 

necessary to have a high-level thinking ability test instrument that is under the 2013 

Curriculum learning to determine students' high-level thinking abilities in Rotational 

Dynamics material in high school physics. 

METHOD 

This research is a type of development research. Development was carried out 

by referring to the Borg & Gall development stage. However, only 7 steps are used in its 

implementation, including research and data collection, design, product development, 

preliminary field trials, verification of test results, field trials, and final product 

improvement. The hypothetical design is shown in Figure 1. 

 

Figure 1. Hypothetical Design 

 

The products developed in this research consist of a reasoned multiple-choice 

test, a complex multiple-choice test, and a causality test in high school physics subjects 

using rotational dynamics material to measure students' high-level reasoning abilities. 

The results of the expert assessment were developed to design educational assessments 

using HOTS questions according to the modified Bloom's Taxonomy, to measure 

analytical skills (C4) and (C5). This research aims to develop a high-quality thinking 

ability test instrument at MAN 1 Bandar Lampung. 
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The sample used in this research was all students of Class XI MIA MAN 1 

Bandar Lampung for the 2022/2023 academic year. The questions used consisted of 15 

reasoned multiple-choice questions, 15 complex multiple-choice questions, and 15 

causal questions. Questions are scored by giving a weight of 1 to 4 in the form of 

reasoned multiple-choice questions, while causal and complex multiple-choice 

questions are given a weight of 1 if the explanation is correct, and 0 if the explanation is 

correct. 

The assessment model used is a polytomous model, where the score given is 0 

for a wrong answer, 1 for a correct choice or correct reason, and 2 for a correct choice 

and reason. Incomplete items were considered missing and were not included in the 

analysis. The reliability of case estimates or internal consistency states that Cronbach's 

Alpha value is 0.65 and is included in the sufficient category because it is more than 0.6 

(Subali & Suyata, 2011). 

An expert review was carried out to obtain the extent of the content validity of 

the higher-order thinking ability test instrument that had been created. Expert review 

was carried out by two lecturers at the University of Lampung in the physics education 

department and one practising physics teacher at the school. Based on an expert 

assessment of the high-level thinking ability test instrument, an average score of 0.72 

was obtained, which is included in the medium category and meets the valid criteria. 

Analysis of expert assessments based on V Aiken's calculations shows the results in 

Appendix 3. Thus, the high-level thinking ability test instrument has met the valid 

criteria and can be tested. 

Suggestions for improvements from validators become a reference for 

researchers to improve the product being developed. Based on expert advice, 

researchers develop products according to the input for each aspect listed in Table 1. 

The assessment scores in the assessment guide have been corrected according to 

the type of questions shown in Figure 2. 

 

Figure 2. Fixed Assessment score 
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Table 1. Suggestions for Improvement by Validators 

 

 

Validation Suggestion Repair Results 

Language Replacing the word square shape with 

the word square field 

 

 

The word square has been replaced with the 

word square changed the sentence so that it 

becomes the communicative language 

 

Improvement on the word build into a 

field, change the image to a square 

instead of a rectangle and write a 

vector sign 

 

Substituting the word shape into a field, 

drawing into a square field and writing the 

correct vector sign 

 

 
Material Change the weight information to mass 

and include information on the amount 

of gravity, just replace the words at the 

ends 

 

Change some of the information in the 

sentence to make it clearer 

 

 

Construct 

 

Improvements and suggestions on 

causal questions do not use reasons for 

answers 

 

The reason answer is replaced by only 

filling in the choices in the consequence 

question 
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The results of the review using the expert validation test produce items that can be 

used as valid and reliable questions to measure students' high-level reasoning abilities. 

Based on an expert assessment of the high-level thinking ability test instrument, an 

average score of 0.72 was obtained, which is in the medium category and meets the 

valid criteria. The expert assessment analysis is based on V Aiken`s calculations. Thus, 

the high-level thinking ability test instrument has met the valid criteria and can be used. 

The results of product trials were carried out to obtain the quality of the questions 

on all items based on the Rasch model. The suitability of the items using the IRT (Item 

Response Theory) approach and the reliability and difficulty level of the items were 

examined. The test results were analyzed using the Quest program. The Quest program 

can analyze dichotomous, polytomous, and combined polytomous data. The results are 

listed in Table 2. 

 

Table 2.Results of Conformity of Items with the Model 

Parameter Item Estimation Testee Estimation 

MNSQ infit mean and standard deviation 1.00 / 0.24 0.98 / 0.33 

The mean and standard deviation infit t 0.1/0.8 -0.03/0.98 

Infit MNSQ for each item 0.64 – 1.29 

Infit for each item -1.5 - 2.0 

 

Reliability analysis in this research was carried out using the Quests program. The 

reliability test results presented with internal value consistency have a reliability value 

of 0.89, which means that the reliability criteria are very reliable according to Guilford 

(1956). Thus, the advanced thinking skills instrument in high school physics subjects is 

a reliable measuring tool. 

Table 3. Item Difficulty Level Results 

No 
The Easiest Question Items The most difficult item 

Item to B Item to Item to 

1 item_32 -2,17 item_35 1,51 

2 item_40 -1,76 item_3 1,36 

3 item_4 -1,75 item_33 1,00 

4 item_20 -1,63 item_29 0,84 

5 item_8 -1,48 item_17 0,83 

6 item_34 -1,43 item_13 0,81 

7 item_22 -1,39 item_9 0,80 

8 item_36 -1,15 item_43 0,80 

9 item_44 -1,03 item_23 0,77 

10 item_24 -1,02 item_25 0,59 

 

Based on Table 3, the difficulty level question which most easily obtained from 

question 32 with a mark index hardship -2.17. The level hardship question which most 

difficult is question 35 with a mark index difficulty level of 1.51. The difficulty of 

question item (b) is based on the greater the bi parameter value, the greater the test 

taker's ability required to answer the question item correctly. The item is said to be good 

if the difficulty index is more than -2.0 or less than +2.0 (-2 < b < 2) (Hambleton et al, 
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1991 b). If it is close to -2 then the item is said to be easy, while if it is close to +2 then 

the item is said to be difficult (Istiyono, 2020). 

 Level performance students analyzed using program Quests. Evaluate 

results search analysis gives indication ability participant test. Evaluation skills shared 

become three-level skills. Results level proficiency student which uses instrument test 

proficiency thinks tall shown in Table 4.  

Table 4. Ability Level of Learners 

Category Amount 

High 1 

Currently 41 

Low 0 

 

Based on Table 4, it is known that from a total of 42 students, data was obtained 

that 1 student had the high ability, 41 students had medium ability and 0 students had 

poor ability. So based on these data, it can be concluded that more students have 

average abilities. 

RESULT AND DISCUSSION 

Results 

The quality of the development of the Physics Higher Order Thinking Ability 

Test Instrument is assessed based on Quest analysis. Empirical validity was obtained 

which was based on the suitability of the items with the Rasch and PCM models, 

namely that the average MNSQ infit for item estimation was 1.00 and the standard 

deviation was 0.24, while the average MNSQ infit was 1.00 and a standard deviation of 

0.24. the testee estimate is 0.98 with a standard deviation of 0.33. The average infit t 

parameter in the item estimate was obtained as 0.1 and a standard deviation of 0.8, 

while the average infit t in the testee estimate was -0.03 with a standard deviation of 

0.98. The INFIT MNSQ value for each item is in the range of 0.64 to 1.29, while the 

INFIT t value for each item is in the range of -1.5 to 2.0. According to Adams and Kho 

(1996: 30), an item is said to be fit if the average INFIT MNSQ and INFIT t values in 

the item estimates and t estimates range between 1 and the standard deviation ranges 

from 0.0. An item is said to be fit if the INFIT MNSQ value is between 0.77 and 1.33. 

The goodness of fit of each item can be seen in the INFIT t value, which meets the 

criteria if the INFIT t value is between -2 to 2. Thus, the value obtained from INFIT 

MNSQ and INFIT t states that the item is fit to the model. The question items can be 

said to be valid for carrying out measurements. The results of this research are also by 

research conducted by Bashoir and Supahar (2018), that the analysis carried out using 

the Quest program showed that 61 questions had MNSQ infit values in the range of 0.77 

to 1.30, so all the items were declared valid. 

A suitable measuring instrument for making measurements is a valid and 

reliable instrument. The reliability of a test instrument shows how far the measurement 

results are from the accuracy, consistency or stability of a measurement made (Rosidin, 

2017: 193). Reliability analysis using the Quest program which is presented on the 

internal consistency value shows a reliability value of 0.89, which means that the 

criteria are very reliable according to the reliability criteria according to Guilford 
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(1956). Thus, the instrument for high-level thinking abilities in high school physics is 

reliable and can be used to make measurements. Reliability based on internal 

consistency according to Kuhamaedi (2012) is a method that uses one instrument, so the 

test is only carried out once. This is because the test can be carried out without the need 

for repetition so that problems that arise during repetition can be avoided. Calculations 

using the internal consistency method can also be done using the Alpha Cronbach, 

Sperm Brown, Kuder, Richadson-20, and Kuder Richadson-21 formulas. 

The test results show that the test instrument is valid and reliable. Next, the 

characteristics of the test instrument regarding the difficulty of the questions were 

analyzed using the Quest program. Data analysis for dichotomous questions in the form 

of cause and effect uses the Rasch model and analysis of polytomous data in the form of 

reasoned multiple-choice questions, and complex multiple-choices using the partial 

credit model (PCM). This item analysis was carried out because the items had three 

forms of questions with different scoring. The partial credit model analysis is the result 

of the development of the Rasch model which obtains analysis results with one 

parameter, namely the item difficulty index. The analysis results obtained from the 

items that met the fit criteria with the model had an item difficulty level that ranged 

from -2.17 to 1.51. An item difficulty index close to -2 is an easy item and an item 

difficulty index close to 2 is a difficult item. The results of this research are also to the 

results of research conducted by Abidin et al (2019) that the results of the item difficulty 

index which had been developed from 136 items were in the range of -0.76 to 0.83 so it 

was concluded that the item difficulty index for all items is in a good category. 

Through the high-level reasoning ability instrument test, the high-level 

reasoning ability of 42 students can be measured. The results show that there are 1 

student with high skills, 41 students with moderate skills, and 0 students with low skills. 

Based on this data, it is known that the average ability of students is in the middle class 

with moderate abilities. This shows that the instrument used can measure high-level 

reasoning abilities. 

 

Figure 3. The student's answers to the multiple-choice questions were justified 

Figure 3 shows the results of students with correct answers to question number 

3. Analysis of student responses shows that they have a good understanding of 

discourse questions and can process information critically to be able to apply theoretical 

and mathematical-physical designs to solve the problems given. The three forces acting 

on the rod determine the magnitude of the moment of the force acting on the flat plane 

that students are asked about. For a student to get a score of four, the student's reasoning 
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must provide a reasonable response and explanation. This is supported by research by 

Lewy (2009) which states that students are classified as very good at a high level of 

reasoning if they can solve questions C4 and C5. For each question answered correctly, 

students receive four points in this subject. This is in line with research by Fanni et al. 

(2021) and Intan et al. (2020), where students are classified as competent if they 

complete (assess) questions at level C5 with a good score and are placed in the quite 

good category. Based on inquiries "submitted by students", in general students' 

cognitive abilities can be measured. Samaduri's (2022) research findings show that 

students' understanding can be determined by the explanations and responses they 

choose. 

 

Figure 4. The student's answers to the multiple-choice questions were justified 

Figure 4 shows students' correct answers to question number 10 in the form of 

multiple-choice questions. Students are given information about the assignment. The 
question is a C6-level question. Based on the student's answer, the student gave the 

correct answer accompanied by an appropriate explanation, but the score he received 

was 3. The reason for the student's answer was that the student wrote down the 

determining angle and determining tension in the rope, but the student did not write 

specifically beforehand knowing what was known from the question. Lewy's (2019) 

research findings show that students who excel do so by developing a variety of new 

problem-solving strategies and creative abilities. Research findings Comparable to the 

research findings of Wahyuddi et al. (2021), several test takers were able to solve 

questions at level C6, showing their ability to understand and provide accurate 

responses. 

 

Figure 5. The student's answers to the multiple-choice questions were justified 
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Figure 5 shows students' correct answers to multiple-choice questions in 

question number 2. Inquiry This is a C4 cognitive question. Based on the student's 

answer, option A is correct, but option A does not provide a specific justification for 

completing the question. therefore the student gets a score of two. Even though they can 

analyze the question, they are not sure how to write the solution. This is by research by 

Lewy (2009) which states that "Students' thinking abilities are quite high if students can 

only solve question C4 and get 2 points for each question answered correctly". This is in 

line with research by Indra et al. (2019), which revealed that this happened to the 

majority of students. 

 

 

Figure 6. The student's answers to the multiple-choice questions were justified 

Based on Figure 6, the student's answer to question number 7 received a score of 

1 because he answered incorrectly but gave the correct reason. The task is to provide 

information about four particles tied into a box with wooden sticks. Students are asked 

to observe the image to determine the combined moment of inertia of the four particles. 

This question is a C5-level cognitive question. According to the answer, the student 

does not have level C5, namely the ability to analyze. Students cannot observe the 

image of four rectangular particles A B C D, nor can they carry out mathematical 

calculations to determine the combined moment of inertia. Students' answers show that 

instead of examining the picture, students write down known information in the 

question and answer for making wrong decisions. This is by research by Widiyawati et 

al. (2019), according to him, many students misinterpret images. Students do not master 

the concept of measurement and usually memorize the formulas given without knowing 

their meaning. It is difficult for students to use formulas in different contexts. Lewy's 

research results (2009) show that students can be classified as very good thinkers if they 

can solve questions C4, C5 and C6, getting 4 points for each question answered 

correctly and students can solve questions C4 and C5 getting 3 points for each about 

right. However, the results of students' answers showed that they only got 1 point, 

indicating that students still had high and low reasoning abilities. 
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Figure 7. The student's answers to the multiple-choice questions were justified 

Figure 7 shows the student's wrong answer to question number 9. In the 

question, information is given about two balls connected by a string and students are 

asked to determine the moment of inertia. This question is a C4 cognitive-level question 

for analysis. Based on the student's answer, it is known that the student's answer is 

wrong and the student does not give any reason so the score is 0. It is known that the 

student does not know the method of solving questions at level C4 (analyzing). This is 

also to the research results of African et al. (2019) that when evaluating the performance 

level of C4 competency, students are classified as very poor. Due to misinterpretation of 

questions, conceptual errors and problem-solving strategies, students do not know the 

method of answering questions well at the analytical level (C4). According to the 

research results of Saddia et al. (2021) found that the proportion of questions at level C4 

was 31.18%, which was included in the low class, indicating that the ability of class XI 

Science High School students who experienced problems in solving questions at level 

C4 was still relatively low. Even though the expectations are the same as Wahyuddin's 

learning results (2021), students who pass the C4 level exam will be able to analyze 

problems by researching, sorting, identifying and looking for pattern relationship 

information. 

 

 
Figure 8. Student answers to questions of cause and effect 

Figure 8 shows students' answers to questions by consequences. This question is 

related to level C4. in the question, information is given regarding a problem related to 

the comparison of the moment of inertia of a hollow cylinder and a solid cylinder made 

of the same material. Students are asked to differentiate between comparisons. Analysis 

of students' answers shows that they understand discussion questions well and can 

process question information critically, enabling students to match true or false 

statements with a question. Students get a score of 1 because the answer is correct. This 

is in line with research by Wahyuddin (2021), who believes that students who can 
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complete the C4 level exam can analyze problems by researching, sorting, identifying 

and finding patterns of information relationships Sari et al. (2019) confirmed the 

research results. With a total of 50 questions in three variants, consisting of multiple-

choice questions, consequence questions, and association questions, the cognitive level 

is 78% at level C4, 14% at level C5, and 12% at level C6. The average result of class 

students is 48.17 according to the low criterion. This shows that students still have 

difficulty reasoning on high-level questions, including questions with formats because 

of the consequences (RR Sari et al., 2019). Based on the presentation of learning results, 

it is known that causal questions can be used to measure the reasoning abilities of 

advanced students at cognitive levels C4 and C5. 

 

 

Figure 9. Student answers to complex multiple-choice questions 

Figure 9 shows the students' correct answers to complex multiple-choice 

questions. This question is a question at level C4 (analyzing). Based on the analysis of 

the answers, students can process information well and critically, so that students can 

answer correctly in options B and D. Option B, is correct, because the angular speed of 

rotation is greater, and the step that can be taken is what the athlete can do is fold both 

arms crosswise. in the chest so that the moment of inertia decreases to a small 

magnitude. Choice D is correct because when the dancer's arms are extended, the 

dancer's rotation speed is smaller than when the dancer crosses both arms across his 

chest. The rotation speed is inversely proportional to the moment of inertia so that the 

dancer's moment of inertia, when the arms are outstretched, is greater than the moment 

of inertia when the arms are crossed on the chest. Thus, students get a score of 2 

because there are 2 correct answers. Scoring in the form of complex multiple-choice 

questions means giving 1 score to one correct answer statement. The student's answer is 

in line with the results of research conducted by Wahyuddin (2021) that students who 

have been able to take tests at level C4 can analyze a problem by observing, sorting, 

identifying and finding information relationship patterns. 

This is also in line with the results of research conducted by Suseno (2017) 

which revealed that association multiple-choice, which is one type of complex multiple-

choice, influences test takers in working on the questions, which is then supported by an 

assessment technique that gives weight to each question according to the level. problem 

difficulty. This influences participants' carefulness in answering questions. The 

association multiple-choice test is a type of higher-order thinking ability test that trains 

children to have better thinking abilities than ordinary multiple-choice tests. This is 

because with the association multiple-choice test form, students will find several 
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choices that need to be analyzed further to answer the question correctly, whereas, with 

the regular multiple-choice test form, students will have the opportunity to guess the 

answer. After all, only one answer is correct (Widoyoko, 2019). Based on the 

presentation of the research results above, shows that complex multiple-choice 

questions can measure students' high-level thinking abilities. 

 

Discussion 

Based on the analysis of students' answers to various types of questions, it is 

known that students can process the information in the questions critically so that the 

instruments used can train students' high-level thinking skills. Estimates of students' 

high-level thinking abilities from the results of trials of high-level thinking ability test 

instruments show that students have moderate abilities. The results of this research are 

also similar to those carried out by Istiyono (2017), namely the results of measuring the 

high-level thinking ability instrument in physics in class .45% medium category, 

19.50% high category, and 2.00% very high category. Research conducted by 

Widiyaningsih (2022) also said the same thing, namely the results of the development of 

physics questions for high-level thinking abilities based on modern test theory which 

were designed and presented with Moodle LMS on e-learning which can be accessed 

online showed that the estimation results show that students' high-level thinking skills 

are in the medium category. 

Students' high-level thinking abilities in the low category are influenced by 

several factors, one of which is that students are not used to working on high-level 

thinking ability questions (Tanujaya et al, 2017). They need to be trained to develop 

high-level thinking skills by being given learning resources based on high-level thinking 

skills. To realize high-level thinking abilities, students must be required to be more 

active in learning (Winarti et al, 2015). Teachers are also expected to play the role of 

facilitators who provide various learning resources and provide feedback on learning 

(Masruroh & Prasetyo, 2018). Therefore, it is very important to apply high-level 

thinking skills in learning, so that it can improve and train students' high-level thinking 

skills. 

CONCLUSION 

The resulting test instrument is a high-level thinking ability test instrument in 

high school physics subjects. The physics material tested is odd semester class XI 

physics material, namely rotational dynamics. The question form consists of reasoned 

multiple-choice, complex multiple-choice, and cause and effect with a total of 45 

questions. The quality of the high school physics high-level thinking ability test 

instrument has met the test suitability criteria for use in measurement. The content 

validation of the expert assessment was found to be in the high category and met the 

valid criteria based on Aiken's V value. Empirical validity based on item fit in the Rasch 

model for dichotomous data and the PCM model for polytomous data obtained INFIT 

MNSQ and INFIT t values that fit the model. The reliability estimates presented in the 

internal consistency values are in the very reliable category with a question difficulty 

level ranging from -2.17 to 1.51. 
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Based on the results of measuring high school physics test instruments with 

cognitive levels C4 and C5, data was obtained that the average level of student's ability 

to think at a high level was in the medium ability level category. 
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