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 Ethno-STEM is appropriate to accommodate High Order Thinking Skills  (HOTS). The 

study aimed to develop an ethno-STEM-based HOTS science test instrument for Javanese 

gamelan musical instruments for junior high school students. The development research 

referred to the Thiagarajan 4-D  (Four-D) development model with define, design, develop, 

and disseminate. The sample in this study was 24 students of VIII grades. The learning 

expert validation sheets, practitioner validation sheets, student questionnaires, and student 

ability test results were used in this particular research. The data analysis of the science test 

instrument feasibility showed that: (1) both experts’ and practitioners’ judgment with 

overall score classified into a very good category and students’ response classified into 

good categories; and (2) the reliability test showed a correlation coefficient of 0.8 so that it 

was declared as reliable. In short, the instrument based on Javanese gamelan Ethno-STEM 

instruments on Vibration and Sound Waves was appropriate to improve and optimize 

students' HOTS. 

 

 
   

 

INTRODUCTION 

Due to the obvious swift advancement of 

science and technology, educators must be flexible 

to meet new challenges. Aiming the students to 

apply their cognitive skills to solving problems in 

daily life, educators today must also be able to 

help students develop higher-order thinking skills 

(Priyani and Nawawi, 2020). Higher Order 

Thinking Skills  (HOTS) is an ability that focuses 

on the ability to analyze and make the right 

decisions to solve a problem, so it is closely 

related to reasoning (Yuliandini, Hamdu and 

Respati, 2019). 

Higher-order thinking trains students to think 

at a higher level (Sari et al., 2019). In line with this 

opinion, Haryanti and Suwarma  (2018) also stated 

that these 21st century skills consist of several 

specific skills that will support an individual to be 

able to face the challenges of the 21st century. 

There are four types of skills studied by the US-

based Partnership for 21st Century Skills (P21), 

which are part of the known individual 

competencies with “the 4Cs”- communication, 

collaboration, critical thinking, and creativity 

(Partnership for 21st Century learning, 2015). 

Ethno-STEM is an approach that can 

accommodate 4C (Sudarmin et al., 2019) to 

improve students' HOTS in preparation for facing 

global competition in this century. 

STEM allows students to learn academic 

concepts appropriately by applying four 

disciplines, i.e.: science, technology, engineering, 

and mathematics (Azalia, 2020). Ethno-STEM is 

STEM based on culture or local wisdom. 

Sudarmin et al. (2019) stated that the use of the 

term ethnoscience comes from the Greek "Ethnos", 

which means nation and Latin "Scientia", which 

means knowledge. So the notion of ethnoscience is 

related to community customs or local wisdom of 

the community. According to Kamid, Saputri, and 

Hariyadi, (2021) education and culture are 

something that cannot be avoided in everyday life 

because culture is a unified whole and 

comprehensive and applicable in society. 

Meanwhile, education is a basic need for every 

individual in the society. 
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Based on the previous opinion, ethno-STEM 

is a bridge between natural science and culture. 

Applying ethno-STEM as a learning approach 

would be very possible opportunity to connect the 

material studied and culture, so that student’s 

understanding of the material becomes easier. This 

certainly helps educators as facilitators in learning 

to make it easier for students to understand the 

material. 

The latest results of PISA achievement in 

2018 showed that Indonesia was ranked 73rd out 

of 78 countries that took the PISA tests (Masfufah 

and Afriansyah, 2021). The test results showed 

that the performance of Indonesian students is still 

relatively low. Based on the results of an interview 

with a class VIII science teacher in Kendal 

regency, it was obtained that the application of the 

HOTS test instrument was rarely applied in SMP 

NU 05 Awwalul Hidayah Gemuh so the students 

still had difficulty understanding the content of the 

questions. It is easier for students to solve 

problems with low cognitive levels. However, 

when the HOTS questions were tested, their HOTS 

had not been trained because the assessment 

instruments used by the teacher were usually taken 

from various books or exam questions. According 

to Kusuma et al. (2017) HOTS ability of students 

is still relatively low because students are not 

familiar with the types of HOTS questions. Not 

many students can reason on complex problems 

(Nurwahidah, 2018). Therefore, students need to 

practice HOTS questions to develop thinking skills 

to a high level (Nurwahidah et al., 2020). 

Students may be given practice questions that 

invite them to think at a higher level (Devi, 2012). 

In line with Dewi and Riandi (2016); and 

Husnawati, Hartono, and Masturi (2019) who state 

that the lack of training of Indonesian children in 

completing tests or questions that require analysis, 

evaluation, and creativity is one of the causes of 

their low thinking ability. Training HOTS can be 

done by giving questions that connect the material 

with the real life of students to achieve meaningful 

learning (Widana, 2017). According to Krathworl 

& Anderson in Bloom's revised taxonomy, HOTS 

involving analysis (C4), evaluating  (C5), and 

creating or creativity (C6) is considered HOTS 

(Nafiati, 2021). 

Several studies on test instruments containing 

ethno-STEM, such as on the design of test 

instruments containing ethnoscience to measure 

the critical thinking ability of high school students 

stated that the ethnoscience-charged test 

instrument developed was effective in improving 

critical thinking skills (Agustin, Susilogati and 

Addiani, 2018), whereas Kamid, Saputri and 

Hariyadi  (2021) examined the development of the 

Jambi culture-based HOTS questions, which 

concluded that the questions were effective for 

increasing learning motivation in students because 

they linked the real world and  local culture that 

had become a habit. In this study, the material 

chosen to be developed in the HOTS science test 

instrument was Vibration and Sound Waves based 

on Javanese gamelan instruments. 

The introduction of gamelan as a cultural 

identity of the Indonesian nation is carried out 

through karawitan extracurricular activities 

(Nursulistiyo, 2019). This is, surely, very potential 

as a real learning tool to understand science 

learning. One of the popular traditional music in 

Indonesia even abroad is the Javanese gamelan, 

which has a unique set of musical instruments 

(Yuda and Azis, 2019). The majority of Javanese 

gamelan musical instruments are used by hitting, 

for example drum, bonang, saron, kenong, kethuk, 

kempyang, and gong. Through the activity of 

playing and observing gamelan instruments, 

students can examine the Vibration and Sound 

Wave material that has been taught. 

The lack of teachers’ information and 

knowledge on science content of Javanese 

gamelan musical instruments drives the need for 

the development of an ethno-STEM-based HOTS 

instrument. This study aims to develop a HOTS 

science test instrument based on ethno-STEM 

Javanese gamelan musical instruments for junior 

high school students, which is feasible to improve 

and optimize students' HOTS. 

 

RESEARCH METHODS 

The research developed referred to the Four-

D (4-D) model of instrument development by 

Thiagarajan  (1974). The 4-D development model 

consisted of 4 stages, i.e.: (1) define, (2) design, 

(3) develop, and (4) disseminate. The research 

procedure is presented in Figure 1.  
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This research was conducted at SMP NU 05 

Awwalul Hidayah Gemuh starting from February 

to June 2022 with a population of Class VIII 

students. The sample was 24 students, consisting 

of 22 female students and 2 male students. The 

data was collected through data analysis of the 

validation of science learning experts, science 

learning practitioners, and data analysis of student 

responses, in the form of a questionnaire with a 

Likert scale that had a maximum score of 4.  

Then, the data analysis was performed on the 

results of the student’s ability to do the HOTS 

science test based on ethno-STEM Javanese 

gamelan. The validation score data was tabulated 

for each aspect of the assessment. Then, the 

average score was calculated. It was then 

converted into interval data on a scale of four. The 

quantitative data was then interpreted with 

qualitative sentences.  

The formula used to calculate the average 

total score of each aspect was as follows: 

average score =
Total Points

Total Score
                       (1) 

The reference for converting scores to a four-

quality scale of the HOTS science test instrument 

from learning experts and practitioners is 

presented in Table 1. 

 

Table 1. The conversion of the HOTS science test 

instrument quality assessment scores from learning 

experts and practitioners 

No Score Interval Criteria 

1 𝑋 ≥ 𝑋 + 𝑆𝐵𝑥 𝑋 ≥ 3, .00 Very good 

2 𝑋 + 1. 𝑆𝐵𝑥
> 𝑋 ≥ �̅� 

3.00 > 𝑋
≥ 2.50 

Good 

3 �̅� > 𝑋
≥ −1. 𝑆𝐵𝑥 

2.50 > 𝑋
≥ 2.00 

Fair 

4 𝑋 ≥ �̅� = 𝑆𝐵𝑥 𝑋 < 2.00 Poor 

(Mardapi, 2008) 

Where: 

�̅� ∶ (Maximal score + minimal score) × 1
2⁄ ,  

𝑆𝐵𝑥 ∶ standard deviation of overall scoare. 
In this study, the feasibility was determined 

with a minimum value with fairly good criteria. If 

the results of the assessment provided by science 

learning experts and practitioners showed more 

than the same final results with fairly good criteria, 

then the instrument was feasible for use in the 

evaluation of science learning. Then, the data on 

Figure 1. Product design of the HOTS science test instrument based on   

Javanese gamelan for junior high school students 
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student’s response score on the quality of the 

HOTS science test instrument was analyzed using 

a descriptive percentage technique (Akbar and 

Hartono, 2017). The formula was as follows: 

% =
∑avarage score

∑ maximum score
× 100%                (2) 

The reference for the conversion of the percentage 

of student’s response scores is presented in Table 

2. 

 

Table 2. The conversion of the quality assessment 

scores of the HOTS science test instruments from 

students 

No 
Score Interval 

(%) 
Criteria 

1 81 - 100 Very good 

2 61 - 80 Good 

3 41 - 60 Fair 

4 21 - 40 Poor 

5 0 - 20 Very Poor 

(Riduwan, 2014) 

 

Based on these criteria, the HOTS science test 

instrument based on ethno-STEM Javanese 

gamelan musical instruments for junior high 

school students was considered feasible if the 

percentage of students' response scores reached an 

average percentage of more than fairly good. 

Analysis results of the student’s ability to work on 

questions was tested using the test of item validity, 

reliability, level of difficulty, and distinguishing 

power. 

Pearson moment correlation test was used to 

test the validity of the items, meanwhile the 

reliability test was tested using the Alpha 

Cronbach formula, i.e. (Arikunto, 2018): 

𝑟11 = (
𝑛

(𝑛 − 1)
) (1 −

Total varians

Total varians
).          (3) 

The calculation of the difficulty level for the 

descriptive questions used the following formula 

(Arikunto, 2018): 

𝑇𝐾 =
Every points avarage

Maximum ideal score
 ,                         (4) 

while the following formula was used to calculate 

the discriminatory power coefficient of the 

question (Arikunto, 2018): 

𝐷𝐵 =
upper mean − lower mean

every points total ideal score
.           (5) 

 

RESULTS AND DISCUSSION 

The development of HOTS science test 

instruments based on ethno-STEM Javanese 

gamelan musical instruments for junior high 

school students has reached the final stage and 

meet very feasible criteria. The ethno-STEM-

based science HOTS test instrument is a subjective 

test in the form of a description of 10 items. This is 

divided into three higher-order thinking indicators 

proposed by Krathworl and Andreson in Bloom's 

revised Taxonomy (Krathwohl, 2001) i.e.: HOTS 

involving analysis  (C4), evaluation (C5), and 

creativity (C6) consisting of 7, 2, and 1 questions, 

adapted to the subject of Vibration and Sound 

Waves. The results of the research refer to the 

development of the 4-D model developed by 

Thiagarajan (1974). The 4-D development model 

is a learning instruments consisting of 4 stages, 

i.e.:   (1) define,  (2) design,  (3) develop, and  (4) 

disseminate, which are explained as follows. 

 

1) Define 

In the defining stage, a preliminary study was 

conducted in the form of interviews with science 

teachers. It was obtained that the methods on 

science learning often used in the classroom were 

lectures, discussions, and memorization. 

Practicums are carried out several times. Only 

printed books were used as the source of learning. 

This is very unfortunate because the school 

facilities are quite adequate. 

The assessment instrument used in the 

evaluation does not yet contain the HOTS 

indicator. So students often understand science 

concepts by remembering or memorizing 

formulas. The problem is that the HOTS test 

instrument has not been implemented, which 

involves a local wisdom approach in the form of 

Javanese gamelan. Karawitan is an extracurricular 

at SMP NU 05 Awwalul Hidayah Gemuh, which 

can be used as a means to understand a science 

concept besides books and practicums.  

 

2) Design 

In the designing stage, mapping is conducted 

on the basic competencies according to the subject 

of Vibration and Sound Waves, and HOTS 

competencies that must be mastered by students. 

Next, guidance is arranged for the questions of the 

HOTS science test instrument. In this study, higher 

order thinking dimensions used the revised 

Bloom's taxonomy, i.e.: analysis  (C4), evaluating 

(C5), and creativity (C6) are considered HOTS 

(Nafiati, 2021). 

Then, the HOTS science test instrument was 

arranged based on Javanese gamelan according to 

the question guidelines. The instrument in the form 

of a description consisted of 10 items and 

equipped with working instructions, consisting of 

general instructions and special instructions, and 

designing scoring guidelines. The product 

produced in the planning stage is called draft I. An 

example of the HOTS science test instrument 

guideline is presented in Table 3. 
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Table 3. Example of an ethno-STEM-based HOTS science test instrument grid 

No 

Question 
Basic competencies Question indicator 

Cognitive 

Level 
Question 

3 

3..11 Analysing the 

concepts of 

vibration, waves, 

and sounds in 

everyday life, 

including the 

human hearing 

system and the 

sonar system in 

animals. 

A simple harmonic 

vibration statement is 

presented with a 

vibration amplitude of 

12 cm and a vibration 

period of 36 seconds, 

students can make a 

graph of the time 

deviation of the 

vibration. 

C6  

(Creating) 

A nayaga beats with a 

gong and produces 

simple harmonic 

vibrations with 

amplitude of vibration 

of 12 cm and a period 

of vibration of 36 

seconds. Make a graph 

of the deviation vs. time 

of the vibration! 

 

3) Develop 

This development stage aims to produce a 

revised HOTS science test instrument based on the 

suggestions of learning experts, practitioners, and 

students. The assessments from learning experts 

and practitioners become the basis for making 

revisions so that the products developed are 

feasible to continue to be tested. Furthermore, draft 

I was validated by two learning experts and two 

science learning practitioners. 

The ethno-STEM-based HOTS test 

instrument in terms of content components 

consists of 20 assessment indicators consisting of 5 

material components, 4 ethno-STEM components, 

5 construction components, 5 grammatical 

components, and 1 time component. Then, the 

score obtained is converted into a value. The total 

scores of the ethno-STEM-based HOTS science 

instrument validation scores from learning experts 

are presented in Table 4. 

 

Table 4. Science learning expert scores conversion result 

Aspect N 
Total 

score 

Total 

score 

Average 

score 
Criteria 

Theory (Subject) 5 20 17.5 3.5 Very good 

Ethno-STEM 4 16 14 3.5 Very good 

Construction 5 20 17.5 3.5  Very good 

Grammar 5 20 16.5 3.3 Very good 

Time 1 4 3.5 3.5 Very good 

 

Based on Table 4, in assessing the quality of 

the ethno-STEM-based HOTS science test 

instrument for the subject aspect with a total score 

of 20, the total score was 17.5 and the average 

score for each indicator was 3.5, which is in the 

very good criteria. In the ethno-STEM aspect with 

a total score of 16, the total score is 14 and the 

average score of each indicator was 3.5 in the very 

good criteria. In the construction aspect with a 

total score of 20, an average score of 17.5 is 

obtained and the average score for each indicator 

is 3.3 in the very good criteria. Then on the 

grammatical aspect with a total score of 20, the 

total score obtained is 16.5 and the average score 

on each indicator is 3.5 in the very good criteria. In 

the aspect of time with a total score of 4, the total 

and average scores are 3.5, which is in the very 

good criteria. The quality of the HOTS science test 

instrument is declared feasible for use in learning 

because the average score of each indicator 

reached the very good criteria or passed the 

minimum reliability limit score. 

The validation of the science test instrument 

of ethno-STEM-based HOTS is also carried out by 

two expert practitioners as users, a teacher of class 

VIII, and a science teacher of class IX at SMP NU 

05 Awwalul Hidayah Gemuh. The results of the 

expert and practitioner assessment scores 

regarding the quality of the ethno-STEM-based 

HOTS science test instrument are presented in 

Table 5. 
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Table 5.  Science learning practitioners scores conversion results 

Aspect N 
Total 

Score 

Total 

score 

Average 

score 
Criteria 

Theory 5 20 20 4 Very good 

Ethno-STEM 4 16 16 4 Very good 

Construction 5 20 19 3.8 Very good 

Grammar 5 20 19 3.8 Very good 

Time 1 4 4 4 Very good 

 

Based on Table 5, the assessment of the 

ethno-STEM-based HOTS science test instrument 

for the theory aspect with a total score of 20 gives 

a total score of 20 and an average score of 4 for 

each indicator in very good criteria. In the ethno-

STEM aspect with a total score of 16, the total 

score obtained is 16 and the average score for each 

indicator is 4 in very good criteria. In the 

construction aspect with a total score of 20, a total 

score of 19 is obtained and the average score for 

each indicator is 3.8 in very good criteria. In the 

grammatical aspect with a total score of 20, a total 

score of 19 is obtained and the average score for 

each indicator was 3.8 in very good criteria. Then, 

the aspect of time with a total score of 4 produces 

a total score of 4 in the very good criteria. Thus, 

the ethno-STEM-based HOTS science test 

instrument based on the practitioner's assessment 

is declared feasible because it passes the minimum 

reliability limit score. 

The assessment of the ethno-STEM-based 

HOTS Science test instrument is also carried out 

by distributing a student's response questionnaire 

of 10 people containing 20 statements with the 

following answer choices, i.e.: strongly agree  (4), 

agree  (3), disagree  (2), and strongly disagree  (1). 

The results of the student’s response scores are 

then converted into percentages. The conversion of 

student response percentage scores is presented in 

Table 6. 

 

Table 6. Conversion results of the percentage 

score of student responses 

n SM R 

𝑷𝑺

=
∑𝐑

𝑺𝑴
× 𝟏𝟎𝟎% 

Criteria 

20 80 60 75% Good 

 

Based on Table 6, the results of the 

distribution of student’s responses with a 

maximum score of 80, produces an average score 

of 60 of 10 students. So the percentage score 

obtained is 75% in the good criteria and is declared 

feasible because it passes the minimum reliability 

limit score. Thus, the validation results from 

science learning experts, practitioners, and 

student’s responses indicate that the ethno-STEM-

based HOTS science test instrument of Javanese 

gamelan musical instruments is feasible for use by 

teachers in evaluating the learning process to 

measure students' HOTS. The results of the 

revision according to the suggestions provided by 

the validators of learning experts, practitioners, 

and students are called as draft II. An example of 

the revision of draft I is presented in Table 7.  

After the improvements according to 

revisions and suggestions from experts, draft II is 

tested in a limited way with a sample of 24 people 

consisting of 22 female students and 2 male 

students of class VIII SMP NU Awwalul Hidayah 

Gemuh who are randomly selected. 
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Table 7. Examples of revisions by science learning experts 

Number of 

question 
Comments Revised Results 

1 
1) Adding sentences that support the 

article. 

1) Correction of sentences that support 

the article. 

4 

2) The description on the picture is not 

correct 

 

2) Improvements of the image captions. 

 

5.9 3) Incorrect punctuation. 3) Fixed punctuation. 

 

The results of the scoring on each student's 

answer are then tested for validity, reliability, level 

of difficulty, and differentiating power. The results 

of the validity test of the HOTS science test 

instrument and its criteria are presented in Table 8. 

 

Table 8. The results of the item validity test 

Criteria Question Number 

Invalid 1 - 4,7 - 10 

Valid 5,6 

In the validity test with the Pearson moment 

correlation test, the criteria for valid or invalid of 

each item in the instrument may be obtained from 

the comparison between the Pearson correlation 

coefficient (r) and the Pearson moment value table  

(rtable). If the value of rcount > rtable, then, the test item 

is declared as valid (Arikunto, 2018). With a 

sample of 24 people and a significance level of 

0.05, the rtable is 2.07. Based on Table 8, the items 

numbered 1 to 4 and 7 to 10 were declared invalid. 

The valid items are 5 and 6. 

 

Table 9. Reliability test results 

n 

Total 

variance 

∑𝝈𝟏
𝟐 

Total 

variance 

𝝈𝟏
𝟐 

Reliability 

coefficient 

r11 

Criteria 

10 1960.11 6257.8 0.8 
Very 

high 

 

Furthermore, the reliability test is carried out. 

A measuring instrument is declared to be reliable 

if the measuring instrument is consistent. The 

instrument can be used several times to measure 

the same object, and produces the same data. The 

results of the reliability test are presented in Table 

9. 

Based on Table 9, the reliability coefficient of 

0.8 is obtained in very high criteria. Then, the 

HOTS science test instrument based on ethno-

STEM is reliable. A description test item is 

reliable if the instrument reliability coefficient is 

higher than 0.5 (Hidayat et al., 2017). 

After carrying out the reliability test, it 

calculates the level of difficulty. The comparison 

between the number of students who answered 

correctly a test number and the number of students 

who answered the test number is known as the 

difficulty index or level of difficulty (Fitriarosah, 

2016). The results of the difficulty level test are 

presented in Table 10. 

 

Table 10. Difficulty level test results 

Criteria Question Number 

Moderate 1,2,4,5,6,8 

Hard 3,7,9,10 

  

Based on the data of the difficulty level test in 

Table 10, these ten questions include questions 

that are classified as medium and difficult. The 

moderate questions are 1,2,4,5,6, and 8. The 

questions that are difficult consist of number 3,7,9, 

and 10. 

The steps for the discriminatory power test 

begin by sorting the total sample score from the 

highest to the lowest scores, then taken from 27% 

of the upper group students and 27% of the lower 

group students, with a total sample of 24. Then, 10 

students have an average score of the upper group, 
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while 10 students have the average score of the 

lower group. The discriminatory power test is 

presented in Table 11. 

 

Table 11. Discriminatory power test results 

Criteria Question number 

Fair 1,5,6 

Bad 2,3,4,7,8,9 

Very Bad 10 

 

Based on the results of the discriminatory test 

of the ethno-STEM-based HOTS science test 

instrument, three questions have distinguishing 

power with fair criteria for question numbers 1,5, 

and 6. Six questions with bad criteria are question 

numbers 2,3,4,7,8, and 9. Finally, question number 

10 is in very bad criteria. 

4) Disseminate 

At the dissemination stage, the HOTS science 

test instrument based on the Javanese gamelan 

ethno-STEM is distributed to science teachers and 

also published in the form of articles. 

Based on the analysis, the indicator of the 

ability to think at a higher level is very low. The 

low level of HOTS in the research results may also 

be caused by the difficulty level of the questions 

and the number of sample, which only consists of 

one group. The questions tested have moderate and 

difficult levels. In addition, this can also be caused 

by several factors that may be very influential, for 

example, students are not used to working on 

questions that train HOTS in collaboration with 

local wisdom.  

So exercises in working on the ethno-STEM-

based HOTS questions need to be performed so 

that efforts to improve HOTS in students can be 

consider optimal. In accordance with the research 

reviewed by Lestari, Ashari, and Nurhidayati  

(2021) students gave a positive response to the 

STEM-based physics learning outcome test 

instrument, which is practical to use because it 

could be carried out in limited trials. Marvia and 

Rahmawati (2020) stated that the analysis of the 

results of HOTS showed that the ability of students 

to answer the questions of HOTS is still low. This 

is because students had not been trained in 

answering questions with cognitive levels of C4 - 

C6.  

Research carried out by Kamid, Saputri, and 

Hariyadi (2021) regarding the development of test 

instruments of Jambi culture of the flat-sided 

building subject in class VIII produces the 

following results. The development of HOTS 

questions increases students' learning motivation 

because the questions connect the subject matter 

with the real-world context, especially Jambi 

culture so that learning becomes meaningful. 

Jambi culture, which is included in the questions, 

is used as a stimulus for the questions to attract the 

students in answering the questions. 

The questions in the ethno-STEM-based 

science test instrument of Javanese gamelan 

musical instruments present information in the 

form of texts, pictures, and graphics related to 

Vibration and Sound Waves. This can help 

students connect the concepts of the material that 

has been taught. So they no longer rely on 

memorizing formulas but use HOTS in answering 

questions. The ethno-STEM approach has not been 

widely developed, while the STEM approach has 

been developed in many countries, even in 

Indonesia (Sudarmin et al., 2019). The product of 

the HOTS science test instrument based on the 

ethno-STEM Javanese gamelan as a result of this 

development can be used as an alternative to 

measure HOTS in students and reintroduce local 

wisdom that live around them, especially Javanese 

gamelan, which is very potential as a learning tool. 

 

CONCLUSION 

Based on the results of research and 

development regarding the ethno-STEM-based 

HOTS science test instrument for Javanese 

gamelan musical instruments, the following 

conclusions can be drawn. The stages of 

development carried out are define, design, 

develop, and disseminate. The assessments from 

learning expert and practitioner validators in terms 

of material (theory), ethno-STEM, construction, 

grammar, and time aspects produce higher average 

scores than the minimum average score. The 

results of the students’ response scores are in a 

good category. Moreover, the reliability test shows 

that the test instrument is declared reliable. Thus 

the HOTS science test instrument based on ethno-

STEM Javanese gamelan musical instruments is 

feasible to improve and optimize students' HOTS. 
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