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Abstract 

High-order thinking skills (HOTS) are essential abilities students must possess in the 21st Century. Understanding 
students' HOTS is crucial, necessitating measures to gauge the extent of their HOTS. This research aims to 
determine the feasibility and validity of a science assessment instrument based on integrated research results and 
Quranic verses. The researchers employed the R&D method with the ADDIE design. The validation was carried 
out by three material experts and three language experts. The assessment instrument was reliable and valid, had 
good discriminative power, and had a proportional difficulty level. It can be concluded that the assessment 
instrument is suitable for measuring students' higher-order thinking skills. This research provides a pioneering 
approach by integrating Al-Qur'an verses into the science assessment model, highlighting the intersection of 
religious texts and scientific methodologies. Additionally, the developed instrument measures higher-order thinking 
skills and offers educators a culturally relevant tool in predominantly Muslim educational settings, potentially 
enhancing students' engagement and comprehension. This integrative approach offers a fresh perspective on 
educational assessment tools, urging educators and curriculum developers to view religious texts as valuable 
resources in shaping contemporary educational paradigms. 
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INTRODUCTION 

Higher-order thinking skills (HOTS) are 

among the thinking processes students require 

to meet the demands of the 21st century (Ichsan 

et al., 2019). HOTS prepares students to 

evaluate knowledge, not simply memorize it 

verbally, but also to analyze, synthesize, and 

associate to draw conclusions that lead to the 

generation of creative and innovative ideas 

(Annuuru et al., 2017). HOTS can promote 

creativity, critical thinking, collaboration, 

communication (4C) (Rati et al., 2023), social 

awareness (Setyarini et al., 2023), and students’ 

learning process (Ibrahim et al., 2020). 

Furthermore, HOTS will help students solve 

problems as they think critically (Ajizah et al., 

2023; Ichsan et al., 2019; Miri et al., 2007). 

The measurement is done to identify 

the lowest measurable indicators, making finding 

solutions to these problems easier. As a result, a 

proper assessment is required to measure 

HOTS. HOTS instruments have been widely 

distributed (Kusuma et al., 2017; Widana et al., 

2018) and utilized as evaluations in the form of 

quizzes (Suyatna et al., 2020), multiple-choice 

questions, and essays (Maryani et al., 2021). 

However, the available instruments are only 

suited for measuring HOTS in specific lessons. 

More innovative HOTS instruments must be 

developed. 

HOTS instruments based on research 

results are the appropriate option to construct. 

Instruments based on research findings are 

typically more difficult to answer and require 

critical thinking skills. The application of 

research findings provides more accurate data. 

They can help students improve their analytical, 

evaluative, and creative thinking skills. 

Furthermore, they enable students to 

comprehend subjects more deeply rather than 

depending on superficial information. Research-

based instruments will also assist students in 

developing the ability to face and overcome 

various obstacles in everyday life. Research-

based questions are undoubtedly applicable to 

HOTS instruments. 

The instrument integrated with Quranic 

verses will be ideal for Islamic-based educational 

institutions, such as madrasas and Islamic 

religious universities (PTKI). This assessment 

allows us to see the depth of students' 

understanding of the subject matter and their 

ability to read the Qur'an. The Quran is the 

source of all knowledge, and the subject of the 

study is not restricted to religious matters but 

encompasses all elements of human existence, 

including science. Science is one of the areas in 

which natural phenomena are the focus of 

knowledge, allowing it to be related to ukhrawi 

values (Latifah, 2015). The nature of 

natural science is to connect logical-material 

aspects with spiritual features that are consistent 

between the two and to incorporate pertinent 

Qur'anic verses into science.  

Previous research on HOTS instrument 

development has included the development of 

HOTS assessments (Yunita & Bahriah, 2020), 

HOTS instruments for quadratic equations 

(How et al., 2023), physics HOTS tests with 

Moodle LMS (Widyaningsih et al., 2021), HOTS 

for fiqh material (Mawangir, 2022), exponential 

material (Zaki et al., 2020), fluid material 

(Akhsan et al., 2020), and wave material (Masturi 

et al., 2023). Assessments have been developed 

to measure HOTS in certain materials based on 

previous studies. Furthermore, there is no 

development of HOTS based on research 

results and combined with verses from the 

Quran. Therefore, creating a research-based 

science instrument incorporating Qur'anic 

verses to assess higher-order thinking skills at 

Islamic educational institutions is vital.  

 

METHODS 

The research and development (R&D) 

method with the ADDIE (Analysis, Design, 

Development, Implementation, and Evaluation) 

development model was employed in the 

product development (Sugiyono, 2017). Figure 1 

provides the flowchart of the research. 
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Figure 1. Research Flowchart 

The research began with the analysis 

step, which involved assessing the needs. The 

design stage was completed by designing the 

instrument. The development stage was then 

completed by validating the instrument with 

three language experts and three material expert 

validators. After a team of experts validated the 

assessment instrument and declared it feasible, 

the next step was to implement the product to 

students to assess its validity and reliability. The 

implementation was carried out on students 

aged 17 to 19. After the product had been 

implemented, the following stage was to assess 

the results of the instrument trials by analyzing 

each item so that it could be used as material for 

improvement to perfect the product developed. 

RESULTS AND DISCUSSION 

1. Analysis 

The first stage of this research 

was conducting a needs analysis to 

identify problems using field and 

literature observations, interviews with 

various natural science teachers about 

students' HOTS, and the assessment 

instruments utilized. According to 

relevant literature findings, no HOTS 

assessment instruments were integrated 

with Islamic values. Furthermore, field 

observations suggested that the 

instruments often employed by 

teachers, particularly in natural science 

subjects, did not incorporate Islamic 

values and were not based on results 

from research. Therefore, their validity 

and reliability have not been assessed. 

Furthermore, the instruments devised 

by teachers did not meet the criteria for 

students' higher-order thinking skills 

(Hots). Measuring this ability is an 

important part of the teaching and 

learning process in the classroom. The 

science materials were tailored to the 

learning indicators provided by the 

appropriate curriculum. Based on this 

argument, creating a research-based 

assessment instrument that incorporates 

Islamic values is vital. 

2. Design 

At this stage, the researchers 

created the initial version of the HOTS 

assessment instrument for science 

combined with Islamic principles. The 

researcher created the assessment 

instrument based on HOTS indicators 

and Islamic values. The instrument 

designed took the form of multiple-

choice questions. Figure 2 shows an 

example of the constructed question 

instrument. 
 

3 Observe Surah Fatir verse 9 and the following information on wind speed distribution data: 

                                                                                                                                                                         

 

Wind is caused by the uneven heating of the Earth's surface by sunlight. The warmer air 

expands, becomes lighter, and moves upward. Below is presented the data on the distribution 

of wind speed over one year. 

A 

D 

D I 

E 

Need analysis (problem and 

assessment analysis) 

Developing assessment 

framework 

Developing the assessment and validating 

the assessment to the expert validators 

Applying the product to 

determine its validity  

The evaluation stage includes the 

internal and external evaluation  
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FIGURE 3. Projection of electrical energy based on wind speed distribution 

(Source: Andi Ihwan and Ibrahim Sota, 2010) 

 

Based on the underlined words in Surah Fatir verse 9 and the data measurements above, the 

most accurate statement is... 

A. Sending wind, and the wind speed is not constant, hence the power output is low  

B. Wind as a source of energy, and the wind speed is not constant, hence the power output 

is high 

C. Sending wind, and the wind speed is not constant, hence the power output is low 

D. Sending wind, and the wind speed is constant, hence the power output will be low  
 

Figure 2. Example of Research-Based HOTS Instrument Design Integrated with Quranic Verses 

The graphs used in the problem 

are based on research data from a 

specific publication. Furthermore, 

incorporating Al-Quran verses into the 

question aims to instill Islamic values in 

students through memorizing the 

Quranic verses.  

3. Development  

The product that had been 

designed was then developed as 25 

multiple-choice questions. The 

questions developed met the HOTS 

characteristics and were consistent with 

Islamic values. Two expert groups 

(three material experts and three 

language experts) subsequently validated 

the product. The validation data were 

acquired using the expert validation 

questionnaire. Table 2 shows the results 

of the expert validation.  

Table 2. Expert Validation Results 

No 
Expert 
Group 

Aspect 
Percentage Score 

Average Criteria 
1 2 3 

1 
Material 
Experts 

Construction 89% 85% 87% 87% Excellent 

Content 88% 83% 85% 85% Excellent 

2 
Language 
Experts 

Language 92% 87% 87% 87% 
Excellent 

 
The expert validation 

questionnaires covered nine aspects of 

construction. The average total score of 

the three validators for completing the 

construction aspects is 87% in the 

excellent category. The validation 

questionnaire covered 15 aspects of the 

content. The average total score of the 

three validators for fulfilling the content 

aspect is 85% in the excellent category. 

The average total score of the three 

validators for fulfilling the language 

aspect is 87% in the excellent category. 

Based on expert validation, the 
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collected data was used to identify 

discrepancies or errors in the 

assessment instrument. The first 

product revision was carried out in line 

with expert validation notes and 

suggestions for improvement. 

Based on the expert validation, 

the validators made several suggestions 

for the overall improvement of the 

assessment tool, as shown in Table 3. 

 
Table 3. Inputs and Suggestions from the Experts 

Validators Inputs Revision 

Material 
Expert 1 

1. Questions should have a good proportion 
(hard, medium, easy). 

2. Use representative images. 
3. Each question should consist of more than 

one indicator. 

The question instrument 
has been revised based on 
input from the validators. 

Material 
Expert 2 

1. The number of questions is adjusted to the 
learning duration. 

2. Questions must have a good proportion 
(hard, medium, easy). 

Material 
Expert 3 

1. There should be conceptual and operational 
definitions in the instrument's specification. 

2. In the rubric section, the scale must be 
defined. 

Language 
Experts 1 

1. Use language according to proper 
Indonesian spelling (EYD). 

2. Do not use conjunctions at the beginning of 
sentences. 

Language 
Experts 2 
 

1. Avoid using ambiguous language. 
2. Add punctuations and adjust them. 

Language 
Experts 3 

1. Pay attention to punctuation. 
2. The description contained in the picture 

must be legible. 

 
4. Implementation  

The implementation stage was 

designed to assess the response of 

students and lecturers to the developed 

assessment instrument, as well as to 

determine the instrument's validity and 

reliability. The first step was to give the 

instrument to the students to complete, 

followed by a questionnaire to assess 

their response to the instrument. A 

positive response from students is one 

of the criteria required for the 

instrument's feasibility. The test results 

were then analyzed for validity and 

reliability. Table 4 contains the results 

of the calculation of the validity test of 

the assessment instrument. 

 
Table 4. Item Validity Test Results 

Item Number                observed Criteria 

1 0,396 0,519 Valid 

2 0,396 0,476 Valid 

3 0,396 0,185 Invalid 

4 0,396 0,726 Valid 

5 0,396 0,271 Invalid 

6 0,396 0,498 Valid 
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Item Number                observed Criteria 

7 0,396 0,385 Invalid 

8 0,396 0,695 Valid 

9 0,396 0,519 Valid 

10 0,396 0,583 Valid 

11 0,396 0,784 Valid 

12 0,396 0,716 Valid 

13 0,396 0,715 Valid 

14 0,396 0,467 Valid 

15 0,396 0,586 Valid 

16 0,396 0,509 Valid 

17 0,396 0,715 Valid 

18 0,396 0,458 Valid 

19 0,396 0,343 Invalid 

20 0,396 0,414 Valid 

21 0,396 0,669 Valid 

22 0,396 0,743 Valid 

23 0,396 0,603 Valid 

24 0,396 0,467 Valid 

25 0,396 0,356 Invalid 

 
Table 4 indicates that five items 

were invalid; therefore, they were 

deleted, leaving 20 questions that can be 

used. In addition to calculating 

the validity, the instrument developed 

was also tested for reliability, with 

results indicating that robserved = 0,89 > 

rcritical = 0,396. These findings indicate 

that the instrument developed met the 

reliability criteria. The assessment 

instrument, which had been validated 

and reliable, was then tested for 

discriminating power and difficulty 

level. Table 5 shows the results of the 

discriminating power (DP) test and the 

level of difficulty of each item. 

 
Table 5. Discriminating Power and Level of Difficulty  

Item Discriminating Power Interpretation  Level of Difficulty (%)  Interpretation 

1 0,533 High  53,33% Moderate 

2 0,467 High 50,00% Moderate 

4 0,533 High 40,00% Moderate 

6 0,4 High 53,33% Moderate 

8 0,733 Excellent  36,67% Moderate 

9 0,4 High 66,67% Moderate 

10 0,533 High 60,00% Moderate 

11 0,733 Excellent 56,67% Moderate 

12 0,667 High 53,33% Moderate 

13 0,467 High 23,33% Difficult 

14 0,4 High 53,33% Moderate 

15 0,467 High 56,67% Moderate 

16 0,533 High 60,00% Moderate 

17 0,467 High 23,33% Difficult 

18 0,333 Moderate 43,33% Moderate 

20 0,333 Moderate 50,00% Moderate 

21 0,6 High 56,67% Moderate 

22 0,733 Excellent 56,67% Moderate 

23 0,4 High 26,67% Difficult 

24 0,4 High  53,33% Moderate  
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Based on Table 5. The 20 valid 

and reliable questions had good 

discriminating index and difficulty levels 

and corresponded to the students' 

HOTS indicators. The developed 

assessment instrument was then 

assessed next. The assessment was 

conducted by a team of eight teachers 

from Islamic institutions. The 

instrument sheets used to evaluate the 

product were in the form of a statement 

consisting of two aspects: material 

feasibility and language feasibility. Table 

6 shows the results of the instrument 

product assessment. 

Table 6. The Assessment Results of the Developed Instruments 

No. Aspect Assessed ƩX Per Aspect Max Score Percentage  Category 

1. Material Feasibility 211 225 93,77% Highly feasible 

2. Language Feasibility 269 300 89,67% Highly feasible 

 Total 480 525   

 Average 
Percentage 

  91,72% Highly feasible 

 
Table 6 shows that the material 

feasibility aspect, consisting of three 

assessment items, received 211 points, 

with a maximum score of 225 and a 

percentage of 93.77%. Furthermore, the 

language feasibility aspect, consisting of 

three assessment items, received 269 

points with a maximum score of 300 

and an accuracy of 89.67%. The average 

assessment score is 91.72%, with the 

category "Highly Feasible.” 

5. Evaluation 

Evaluation was carried out at 

each of the previous stages. At this 

stage, the entire development process 

(analysis, design, development, and 

implementation) was evaluated to 

determine whether the completed stages 

were feasible for the next stage. The 

evaluation process differed at each 

stage. The researchers interviewed the 

educators at the analysis stage to 

evaluate the product. At the design 

stage, the evaluation was based on the 

product's suitability to the desired 

criteria. In the third stage 

(development), the evaluation was 

carried out by experts who became 

validators. At the implementation stage, 

the evaluation was carried out using the 

results of the questionnaire distribution 

as well as validity and reliability tests. 

Based on the stages, it is determined 

that the research-based science 

instrument combined with Quranic 

verses on students' HOTS is 

appropriate for use. 

Based on the overall data analysis 

findings, the main problem is the lack of 

enrichment instruments that measure all high-

level cognitive domains. One of the potentials 

for the institution is to develop HOTS test 

instruments that cover all levels of higher-level 

cognition and measure the dimensions of 

scientific knowledge integrated with Quranic 

verses. In general, the development of the 

assessment instrument was divided into five 

stages. 

The Analyze stage analyzes students' 

needs and problems using field observations, 

literature studies, and discussions with lecturers. 

Students require learning instruments that 

promote higher-order thinking skills. According 

to observations and literature reviews, HOTS 

assessment instruments focused on Islamic 

values were not commonly found in Islamic-

based educational institutions, particularly in the 

natural science subjects. The available 

instruments were only routine questions that 

were not integrated with Islamic values (Akhsan 

et al., 2020; Masturi et al., 2023; Widyaningsih et 

al., 2021; Zaki et al., 2020), so they are unable to 
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assess students' abilities in higher-level thinking. 

The Design stage serves to create the 

initial product of the assessment instrument, 

which measures students' HOTS ability in 

science subjects while also incorporating Islamic 

values. Based on expert validation results, the 

HOTS assessment indicators have been 

developed by the revised Bloom Taxonomy, 

which measures students' HOTS: the ability to 

analyze (C4), evaluate (C5), and create (C6) 

(Umami et al., 2021). This statement is 

consistent with the development of HOTS 

instruments in previous studies, which include 

C4, C5, and C6 (Damayanti et al., 2020; Ndiung 

& Jediut, 2020; Nurhasanah et al., 2023) 

At the development stage, the instrument 

is developed based on the results of the analysis 

and design stages. The assessment instrument 

consisted of 25 multiple-choice HOTS questions 

that integrated Islamic values. The primary goal 

of this development research is to create HOTS 

assessment instruments and validate them with 

experts. The product was validated by two 

groups of experts: material and language experts, 

each with three members. 

Implementation is a simple trial stage to 

see how students and educators respond to 

developing assessment instruments based on 

students' HOTS. At this stage, the instrument's 

validity, reliability, discriminating power, and 

difficulty level will be tested to ensure its 

feasibility. This is consistent with the theory that 

item analysis, including testing validity, 

reliability, difficulty level, and discrimination 

power, is necessary in developing and analyzing 

test items (Moran, 2023). Of the 25 items, 20 

were valid, and five were invalid. Following what 

was stated by Flake et al. (2017), validity 

determines the extent to which a measurement 

instrument is accurate and reliable in performing 

its measuring function. Therefore, the items 

declared invalid were removed. The reliability 

test results show that the items met the reliable 

criteria (rcritical = 0.396).  

Furthermore, the discriminating power 

test is used to distinguish between students with 

high and low abilities, and the items' difficulty 

level indicates whether the items are easy, 

moderate, or difficult. Items that are too easy 

cannot help students improve their problem-

solving abilities. In contrast, too difficult 

questions will cause students to become 

discouraged when attempting to solve problems. 

The results indicate that the discriminating 

power is high, and the difficulty level is 

proportional. The proportional difficulty levels 

will assist teachers in distinguishing students 

with deeper understanding and better analytical 

skills, as stated by (AlKhuzaey et al., 2021). 

Additionally, according to research conducted 

by (Ebert et al., 2024) creating questions with 

proportional difficulty levels will avoid the floor 

effect and ceiling effect. After meeting the 

instrument feasibility requirements, 20 items 

were obtained, which served as the final product 

of the test questions and met the HOTS 

indicators. Finally, the Evaluation stage is the 

final stage, during which each previous stage will 

be evaluated. Meeting the eligibility criteria will 

help ensure the accuracy and reliability of the 

test (Ntumi et al., 2023; Rezigalla et al., 2024).  

The appropriate instrument is required to 

identify HOTS in students (Hadiati et al., 2021; 

Melawati et al., 2022; Ningsih & Kamaludin, 

2023). The developed instrument can measure 

the extent of students' HOTS. This HOTS 

instrument also allows for the exploration of Al-

Qur'an literacy skills. The novelty of this 

product is the data presented for the instrument 

in the form of actual research results. It will 

undoubtedly foster students' critical thinking 

skills because they solve problems using valid 

and real data. So far, many instruments have 

focused on the level of remembering, which is 

ineffective in fostering HOTS in students 

(Abosalem, 2016). HOTS uses open-ended 

questions to allow students to practice critical 

thinking and express their opinions (Setyarini et 

al., 2018). 

CONCLUSION 

The ADDIE stage successfully 

developed research-based science assessment 

instruments integrated with Quranic verses. 

Based on the analysis and discussion findings, it 

is possible to conclude that the research-based 

science assessment instrument on HOTS, which 



IJIS Edu : Indonesian J. Integr. Sci. Education, Vol 6 (2) 2024 page 88-98 

96 https://ejournal.uinfasbengkulu.ac.id/index.php/ijisedu 

 

incorporates Quranic verses, has been 

developed and validated in terms of face and 

content. This assessment instrument is highly 

reliable and valid, with good discriminating 

power and proportional difficulty. As a result, 

the items in this assessment instrument are 

reliable and can be used as a research data 

collection instrument, particularly for students' 

HOTS. Based on the findings, future researchers 

should use this assessment instrument to 

measure students' higher-order thinking skills in 

science materials in the classroom. For 

educators in educational institutions, particularly 

those based on Islam, a good assessment 

instrument will improve the learning process in 

the classroom; thus, this research-based science 

assessment instrument is appropriate for use in 

class. 
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