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Abstract: This study aims to develop a higher-order thinking skills-based 
assessment instrument to measure fourth-grade elementary students’ 
critical and creative thinking in Science and Social Studies. Using the 
ADDIE R&D model, the instrument was validated by content, evaluation, 
and language experts, tested for readability by students, and evaluated for 
practicality by teachers. Results showed high validity (82%), very good 
readability (84.58%), and high practicality (93.6%). Student testing 
indicated stronger performance in critical thinking (interpretation, analysis, 
evaluation) than in creative thinking (flexibility, fluency, elaboration, 
originality). The instrument is thus valid, practical, and effective for 
identifying students' higher-order thinking skills.  
 
Keywords: Assessment Instrument; Critical Thinking; Creative Thinking; 
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Introduction  
 

The Kurikulum Merdeka emphasizes the 
development of 21st-century competencies, particularly 
critical thinking, creativity, communication, and 
collaboration (4C). These competencies are highly 
relevant in responding to global challenges that 
demand learners to think deeply, flexibly, and 
innovatively. At the elementary level, these skills are 
integrated into the subject of Natural and Social 
Sciences (Ilmu Pengetahuan Alam dan Sosial, or IPAS), 
which is designed to foster curiosity, active 
participation, and higher-order thinking skills (HOTS) 
among students. 

Theoretically, critical and creative thinking are 
essential cognitive abilities that must be nurtured from 
an early age. Brookhart (2010) defines critical thinking 
as the ability to analyze, evaluate, and make reasoned 
decisions, while creative thinking involves flexibility, 
fluency, elaboration, and originality in generating ideas 
or solutions. Anderson and Krathwohl’s (2001) revision 
of Bloom’s Taxonomy places higher-order thinking 
skills—such as analyzing, evaluating, and creating—at 

the top levels of cognitive complexity, underscoring the 
importance of assessing these skills in learning 
processes. 

Several previous studies support the significance 
of developing and measuring these skills. Yulianti dan 
Herpratiwi (2024), for instance, developed a SETS-
based IPAS module that effectively enhanced students’ 
critical thinking abilities. Similarly, Azharini et al. (2023) 
designed a HOTS-based assessment tool aimed at 
measuring students' critical and creative thinking 
within thematic learning. 

However, a needs analysis conducted at SD Negeri 
01 Bakung Udik revealed a gap between teachers’ 
understanding of HOTS-based assessment and its 
classroom implementation. Although all teachers (100%) 
reported understanding the concept of HOTS, only 
33.3% applied it in classroom practice, and merely 
16.7% explicitly assessed students’ critical and creative 
thinking abilities. 

This situation indicates an urgent need for an 
assessment instrument that is valid, practical, readable, 
and aligned with the cognitive developmental stage of 
elementary school students. Therefore, this study aims 
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to develop an integrated and contextual HOTS-based 
assessment instrument to measure the critical and 
creative thinking skills of fourth-grade students in IPAS 
learning, and to support the effective implementation 
of the Kurikulum Merdeka at the primary education 
level. 
 

Method  
 

This study is a Research and Development (R&D) 
project that adopts the ADDIE model (Analysis, 
Design, Development, Implementation, Evaluation) 
with adjustments tailored to the development needs of 
a Higher Order Thinking Skills (HOTS) assessment 
instrument. The primary objective of this research is to 
develop an instrument capable of measuring 
elementary school students' critical and creative 
thinking skills. The study was conducted on January 
21, 2025, at SD Negeri 01 Bakung Udik, located in 
Tulang Bawang Regency, Lampung Province, 
Indonesia. The target of this study was fourth-grade 
elementary school students, with research subjects 
comprising 31 fourth grade students, three fourth grade 
teachers, and six expert validators consisting of content 
experts, assessment experts, and language experts.  

The research procedure followed five stages based 
on the ADDIE model: (1) the planning stage, which 
involved constructing the test blueprint, writing HOTS 
items, and developing scoring rubrics; (2) the 
validation and revision stage, in which the instrument 
was reviewed by experts and revised based on their 
feedback; (3) the limited trial stage, which tested the 
readability and practicality of the instrument through 
student and teacher responses; (4) the field trial stage, 
where the instrument was implemented with students 
to obtain empirical data; and (5) the product evaluation 
stage, which involved analyzing the instrument's 
validity, reliability, discrimination index, difficulty 
level, as well as its readability and practicality. 
 

 
Figure 1. Research Flow Chart 

 

The primary instrument used in this study is an 
essay-type test developed to measure students’ critical 

and creative thinking abilities. The indicators of critical 
thinking in this study refer to the framework proposed 
by Karim & Normaya (2015), which is based on 
Facione’s theory, as follows: 

 
Table 1. Indicators of Critical Thinking Skills 
Critical  Thinking  
Indicator          

Description 

Interpretation Understanding the problem 
demonstrated by accurately stating the 
given and  asked information 

Analysis Identifying relationships between 
pieces of information and providing 
appropriate explanations 

Evaluation  Applying appropriate strategies to 
solve the problem thoroughly and 
correctly 

Inference Drawing conclusions based on the 
available information 

 

The indicators of creative thinking skills refer to the 
framework proposed by Munandar (2017), which 
includes: 
 

Table 2. Indicators of Creative Thinking Skills 
Creative  Thinking  
Indicator          

Description 

Fluency  The ability to generate a large number 
of relevant ideas or responses to a 
given problem 

Flexibility The ability to generate various 
alternative approaches to solving a 
problem 

Originality The ability to provide unique or 
uncommon responses 

Elaboration  The ability to elaborate or expand on 
an idea in a detailed manner 

 
The main instrument used in this study was an 

essay-type test designed to assess critical thinking skills 
measured through indicators such as interpretation, 
analysis, evaluation, and inference and creative 
thinking skills measured through indicators such as 
fluency, flexibility, originality, and elaboration. 
Supporting instruments included expert validation 
sheets, student readability questionnaires, and teacher 
practicality questionnaires. Data were collected 
through two main approaches: tests and non-test 
techniques. The test was used to obtain quantitative 
data from students’ answers, while the non-test 
techniques, such as questionnaires and validation 
sheets, were used to collect qualitative data from 
experts, teachers, and students regarding the validity, 
readability, and practicality of the instrument. 

The collected data were analyzed using several 
techniques: expert validity was measured using Aiken’s 
V formula; empirical validity was analyzed using 

Instrument limitations are still at the LOTS level 
 

HOTS theory 

Development of valid, practical, and reliable 
instruments 

Measuring critical and creative thinking skills 
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Pearson Product Moment correlation; reliability was 
tested using the Cronbach’s Alpha formula. 
Additionally, item difficulty and discrimination indices 
were calculated to assess the quality of each test item. 
The practicality and readability of the instrument were 
analyzed using percentage-based analysis of the 
questionnaire responses from teachers and students. 
 

Result and Discussion 
 

This study aimed to develop a Higher Order 
Thinking Skills (HOTS) assessment instrument to 
measure the critical and creative thinking abilities of 
fourth-grade elementary school students. The findings 
are presented based on four key phases of the 
development process: expert validation, empirical 
testing, practicality, readability, and measurement 
results. 
 

Expert Validation 
Based on the results of each aspect of expert 

validation, it can be concluded that the instructional 
instrument meets the validity criteria. The 
recapitulation of validation scores from the subject 
matter expert, evaluation expert, and language expert is 
presented in Table 3.  
 

Table 3. Expert Validation 
Item r1 r2 S1 S2 ∑S V 

Evaluation Expert 24 26 18 20 10 0.79 
Language Expert 25 29 19 23 42 0.85 
Content Expert 25 26 19 20 39 0.81 
Average      0.82 
Category  Valid, complete, and usable 
 

Empirical Testing 
The item validity test was conducted to determine 

whether each test item used in this study is valid or not. The 

validation was carried out on 12 respondents using 10 test 
items. The validity test in this study employed the Product 
Moment formula with the assistance of Microsoft Office Excel 
2013. The results of the item validity test used in the study are 
presented in Table 4. 
 

Table 4.  Empirical Testing 
Item Number r Calculated r Table Description 

1 0.759 0.576 Valid 
2 0.764 0.576 Valid 
3 0.701 0.576 Valid 
4 0.680 0.576 Valid 
5 0.545 0.576 Not Valid 
6 0.742 0.576 Valid 
7 0.623 0.576 Valid 
8 0.771 0.576 Valid 
9 0.760 0.576 Valid 
10 0.117 0.576 Not Valid 

 

Based on the results of the validity test conducted 
on 10 essay items, it was found that 8 items were 
declared valid, while 2 items were not valid. The two 
invalid items were removed from the instrument 
because they did not meet the predetermined validity 
criteria, namely 𝑟𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑 ≤ 𝑟𝑡𝑎𝑏𝑙𝑒. 

 
Reliability Testing of the Items 

Reliability testing was conducted to determine the 
accuracy or consistency level of the items in this 
research instrument. The test was carried out on 12 
respondents using 8 valid items and employed the 
Cronbach’s Alpha method, with the assistance of 
Microsoft Office Excel 2013. The results of the reliability 
testing are presented in Table 5. 

 
Table 5.  Results of Item Reliability Testing 
Reliability     N (Items) Category 
0.865 8 Very Strong  
 

Based on Table 5, the results of the item reliability 
testing show a score of 0.865, which falls into the “very 
strong” category. This indicates that the test items 
possess high reliability and are suitable for use in the 
research. 

 
Item Difficulty Testing 

The item difficulty testing in this study aimed to 
determine whether each test item falls into the easy, 
moderate, or difficult category. The test was conducted 
with 12 respondents using 8 items. The analysis of item 
difficulty was carried out with the assistance of 
Microsoft Office Excel 2013. The results of the item 
difficulty analysis are presented in Table 6. 
 
Table 6.  Results of Item Difficulty Testing 
Item Number Difficulty Index Category 

1 0.316 Moderate 
2 0.316 Moderate 
3 0.300 Moderate 
4 0.270 Difficult 
5 0.316 Moderate 
6 0.300 Moderate 
7 0.300 Moderate 
8 0.241 Difficult 

 
Based on Table 6, the item difficulty analysis 

shows that the test items are categorized into two 
groups: difficult and moderate. Items number 4 and 9 
fall into the difficult category, while items number 1, 2, 
3, 6, 7, and 8 are classified as moderate. These results 
indicate that out of the total items analyzed, 2 items are 
considered difficult and 6 items are considered to have 
a moderate level of difficulty. 
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Item Discrimination Index Testing 
The item discrimination index is an indicator used 

to categorize students into two groups: the upper 
group (students with high ability) and the lower group 
(students with low ability). This discrimination index 
testing was conducted with the assistance of Microsoft 
Office Excel 2013. The results of the item discrimination 
analysis are presented in Table 7. 

 
Table 7.  Results of Item Discrimination Index Testing 

Item Number 
Discrimination 

Index 
Category 

1 0.2 Moderate 
2 0.2 Moderate 
3 0.4 Moderate 
4 0.4 Moderate 
5 0.8 Very Good 
6 0.2 Moderate 
7 0.2 Moderate 
8 0.8 Very Good 

 
Based on Table 7, it is known that 6 items fall into 

the "Moderate" category and 2 items fall into the "Very 
Good" category. 

 
Teacher Response Practicality Test 

The practicality test involving three teachers at SD 
Negeri 01 Bakung Ilir aimed to determine the extent to 
which the HOTS instrument for the IPAS subject is 
practical for measuring students’ critical and creative 
thinking skills. The assessment was conducted by three 
teachers and focused on three main aspects: (1) 
Attractiveness; (2) Ease of use; (3) Usefulness. 

These three aspects were evaluated based on 10 
statements. The teachers' responses to the HOTS 
instrument were then analyzed using descriptive 
percentage analysis, resulting in an average score of 
93.6%. According to the practicality assessment criteria 
table, this score falls into the "Very Practical" category. 
The results of the teacher response practicality test are 
presented in Table 8. 

 
Table 8. Results of the Teacher Response Practicality  
Evaluated Aspect Percentage Category 

Attractiveness 100% Very Practical 
Ease of Use 90% Very Practical 
Usefulness 91% Very Practical 
 93.6% Very Practical 

 
Student Response Readability Test 

The readability test of student responses was 
conducted to determine the level of readability of the 
HOTS instrument product in the IPAS subject, aimed at 
measuring critical and creative thinking skills of 
elementary school students. 

 

This test was administered to 10 fourth-grade 
students at SD Negeri 01 Bakung Udik. The evaluation 
was based on three indicators: (1) Presentation; (2) 
Language; (3) Content. 

These three indicators consisted of 8 statements. 
The students' assessments of the HOTS instrument 
were then analyzed using descriptive percentage 
analysis, resulting in an average score of 84.58%. 
According to the readability assessment criteria table, 
the instrument falls into the "Very Good" category. The 
complete results of the student response readability test 
are presented in Table 9. 

 
Table 9. Results of the Student Response Readability 
Evaluated Aspect Percentage Category 

Presentation 92.08% Very Good 
Language 81.67% Very Good 
Content 80.00% Good 

 84.58% Very Good 

 
Results of Critical Thinking Skills Assessment 

 
The critical thinking instrument comprised four 
indicators, each measured through one test item: 
 

 
Figure 1. Interpretation Indicator 

 

 
Figure 2. Analysis Indicator 
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Figure 3. Evaluation Indicator 

 

 
Figure 4. Interpretation Indicator 

 
The results of the critical thinking assessment 

show varied performance across the four indicators. 
For the Interpretation indicator (Item No. 1), a total of 
11 students scored 3 and 4 students scored 4, indicating 
that the majority demonstrated medium to high levels 
of interpretation ability. In the Analysis indicator (Item 
No. 2), the most frequent scores fell into the medium 
category (score 3, 16 students) and low category (score 
2, 9 students), suggesting that most students were able 
to analyze information adequately, though not 
optimally. For the Evaluation indicator (Item No. 3), the 
majority of students scored 2 (13 students) and 1 (9 
students), indicating that their evaluative skills were 
still relatively low. Lastly, the Advanced Interpretation 
indicator (Item No. 4) revealed that most students (15 
students) scored only 1, suggesting that the item was 
quite difficult and that students faced challenges in 
interpreting information at a deeper level. 
 

Results of Creative Thinking Skills Assessment 
The creative thinking instrument also comprised 

four indicators, each measured through one test item: 
 

 
Figure 5. Flexibility Indicator 

 

 
Figure 6. Fluency Indicator 

 

 
Figure 7. Elaboration Indicator 
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Figure 8. Originality Indicator 

 
Based on the results of the instrument test for Item 

No. 5, which assesses the flexibility indicator of creative 
thinking skills, 3 students scored 4, 18 students scored 
3, 10 students scored 2, and no students scored 1, with a 
total of 31 students participating in the instrument trial. 
For Item No. 6, which measures the fluency indicator, 1 
student scored 4, 11 students scored 3, 15 students 
scored 2, and 4 students scored 1. In Item No. 7, which 
targets the elaboration indicator, 1 student scored 4, 6 
students scored 3, 15 students scored 2, and 9 students 
scored 1. Lastly, for Item No. 8, which focuses on the 
originality indicator, no students scored 4, 4 students 
scored 3, 13 students scored 2, and 14 students scored 1. 
The table of creative thinking indicators above presents 
the distribution of students’ scores based on the tested 
indicators: flexibility, fluency, elaboration, and 
originality. The analysis of score distribution was 
limited to these four creative thinking indicators. 

The result of this study is a HOTS (Higher Order 
Thinking Skills) instrument designed to measure 
students' critical and creative thinking abilities. The 
analysis of the findings in relation to the research 
questions in this developmental study is described as 
follows. 
 
a. Validity of the HOTS Instrument 

Critical and creative thinking are fundamental 
cognitive abilities that need to be nurtured from an 
early age, as they shape students’ problem solving, 
decision making, and innovation capacity, as 
emphasized by Muid et al. (2024). Therefore, 
developing a valid and reliable assessment instrument 
to measure these skills in elementary school students is 
essential for supporting effective learning processes 
and meaningful evaluation. 

 

The validity of the HOTS instrument developed to 
assess students’ critical and creative thinking skills was 
evaluated through two stages: expert validation 
(content validity) and empirical testing (empirical 
validity through statistical analysis). Expert validation 
was conducted by three experts namely a subject 
matter expert, an evaluation expert, and a language 
expert. The results of the content validation revealed an 
average validity score of 0.82, which falls into the 
category of highly valid. This finding aligns with Ihsan 
(2015), who explains that an instrument can be 
considered valid when its content validity index 
reaches a high category, typically with a value above 
0.80. 

Empirical testing was carried out by calculating 
reliability using Cronbach’s Alpha coefficient. Out of 
the 10 essay items developed, 8 items were found to be 
valid, while 2 items were declared invalid based on 
statistical analysis. According to Fitriana (2022), an 
assessment instrument can be considered reliable and 
valid if it meets the required validity criteria and 
obtains a Cronbach’s Alpha coefficient greater than 
0.70. Therefore, the results of this study indicate that 
the instrument has good reliability. 

The importance of expert involvement during the 
content validation process is further emphasized by 
Nabil et al. (2022), who argue that expert judgments 
through procedures such as Aiken’s V analysis 
significantly enhance the quality, relevance, and clarity 
of an assessment instrument. In addition, Musfirah et 
al. (2025) emphasize that empirical testing of 
assessment instruments is essential to identify items 
that do not function optimally, thereby improving the 
overall precision and effectiveness of the instrument. 

The validity and reliability findings of this study 
are also in line with recent empirical research. Yulianti 
and Herpratiwi (2024) developed a SETS-based IPAS 
module (Science, Environment, Technology, and 
Society) that significantly improved elementary 
students’ critical thinking skills, while a follow-up 
study involving a problem-based e-module also 
demonstrated enhanced critical engagement through 
integrated IPAS content. Similarly, Azharini et al. 
(2023) conducted a needs analysis and developed e-
assessment tools oriented to Higher Order Thinking 
Skills (HOTS) in thematic learning, which were 
designed to measure both soft skills and hard skills, 
including critical and creative thinking abilities. 

Supporting these findings, Srirahayu and Sulistyo 
(2018) emphasize that combining content validity 
procedures with empirical validation produces 
assessment instruments that are both accurate and well 
targeted in measuring students’ competencies. 
Likewise, research by Trimawati et al. (2020) shows that 
assessment instruments developed in project-based 
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learning contexts are considered feasible when they 
meet key criteria such as validity, reliability, and 
practicality; in their study, instruments designed to 
assess critical and creative thinking in integrated 
science learning demonstrated high validity and very 
high practicality. 

Based on these results, it can be concluded that the 
final product the HOTS instrument developed in this 
study meets the essential criteria of a proper 
assessment tool, namely validity and reliability. Thus, it 
is deemed suitable for measuring elementary school 
students’ critical and creative thinking skills. 
 
b. Practicality of the HOTS Instrument 

The practicality test in this study was conducted 
through assessments by three educators using a 
questionnaire, which was analyzed quantitatively in a 
descriptive manner. The results showed that the 
average practicality score obtained was 93.6%, which 
falls into the “very practical” category. This indicates 
that the developed assessment instrument possesses a 
high level of usability for educators in the learning 
context. 

These findings are consistent with research by 
Antari (2022), who reported very high practicality 
ratings from teachers and students in the use of HOTS-
based assessment instruments. In line with common 
interpretation guidelines, practicality scores above 85% 
are generally categorized as “very practical” for 
instructional instruments. This suggests that the 
instrument is easy to use, easy to understand, and 
appropriate for use in elementary school settings. In 
addition, Anselmus, Risalah, and Sandie (2021) 
emphasize that involving teachers in the practicality 
testing process is essential to reflect the actual 
implementation of the instrument in the field. In this 
context, the educators’ assessments provide direct 
insight into the extent to which the instrument can be 
used without significant obstacles. 

The practicality of the instrument can be observed 
through its ease of use, time efficiency, and clarity of 
instructions, all of which are emphasized as key 
indicators of a practical assessment tool by Hernawan 
(2018). The instrument was designed with clear 
guidelines, a simple format, and an easily understood 
scoring mechanism. A practical assessment instrument 
not only makes it easier for teachers to use in classroom 
evaluation but also supports more effective learning, 
particularly in measuring higher-order thinking skills 
such as critical and creative thinking (Antari, 2022). 
This aligns with the context of the HOTS instrument 
developed in this study. 

Similar results were also found in a study by 
Setiani (2022), which showed that HOTS-based 
assessment instruments with a high level of practicality 

can be implemented effectively in elementary schools 
and are feasible to use in classroom learning. This is 
highly relevant to conditions in elementary schools, 
where teachers often face limitations in time and 
resources for applying complex assessment tools. The 
practicality assessment in this study is also aligned 
with the principles of practicality outlined by Fernando 
and Sarkity (2022), as well as the view of Fitriana (2022) 
that assessment instruments must meet validity and 
reliability requirements before they are feasible for use. 
In this study, a practical assessment instrument is 
interpreted as fulfilling several key aspects, namely: (1) 
alignment with assessment objectives; (2) simplicity in 
usage and interpretation; (3) reliability of results; and 
(4) ease of scoring guidelines. 

By meeting all of these aspects, the HOTS 
instrument developed in this study can be concluded to 
be highly practical and suitable for use by educators in 
the teaching and evaluation of students’ critical and 
creative thinking skills. 

 
c. Readability of the HOTS Instrument 

The readability test was conducted by involving 10 
fourth-grade students as respondents. Data analysis 
using a quantitative descriptive approach showed that 
the readability level of the instrument achieved an 
average score of 84.58%, which falls into the “very 
good” category. This result indicates that, in terms of 
language, question instructions, and sentence structure, 
the instrument was considered easy to understand by 
students. The high level of readability suggests that the 
instrument has been appropriately adjusted to the 
cognitive development and linguistic abilities of fourth-
grade students, thereby minimizing the risk of 
misinterpretation. This finding is consistent with 
Triyoso et al. (2017), who state that assessment 
instruments with good readability are closely aligned 
with students’ language abilities and cognitive 
development levels. 

The use of simple, systematic, and contextually 
appropriate sentences contributes significantly to 
students’ ability to comprehend and respond to the 
items correctly (Trimawati et al., 2020). Furthermore, 
Nurmalasari (2023) highlights that readability is a 
crucial aspect that supports the feasibility and 
appropriateness of assessment instruments, especially 
when they are used with elementary school students. 
High readability enhances the accuracy of students’ 
responses and supports the effective implementation of 
assessments, as shown by the findings of Sito, Galib, 
and Sukariasih (2024). This is further supported by 
Puspita and dewi (2021), who emphasize that 
assessment instruments should be aligned with 
children’s developmental stages to prevent ambiguity 
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and to ensure that learning outcomes are measured 
accurately. 

Based on the distribution of scores from the 
instrument trial, it was found that most students 
tended to demonstrate stronger critical thinking skills 
compared to creative thinking. This is indicated by the 
higher number of students achieving high scores 
(scores of 3 and 4) on critical thinking indicators such as 
interpretation, analysis, and evaluation, in contrast to 
creative thinking indicators such as flexibility, fluency, 
elaboration, and originality, which tended to show 
lower score distributions (scores of 1 and 2). These 
findings suggest that, in general, students exhibit 
stronger performance in critical thinking than in 
creative thinking. 

The pilot test of the HOTS instrument also 
revealed variations in students’ critical and creative 
thinking abilities. For critical thinking indicators such 
as interpretation, analysis, and evaluation, the majority 
of students scored in the medium category, with only a 
few reaching the high category. Among the creative 
thinking indicators, flexibility showed relatively better 
results compared to fluency, elaboration, and 
originality, which mostly fell into the lower-to-medium 
category. These findings indicate that the developed 
instrument was effective in distinguishing students’ 
levels of higher order thinking and in identifying areas 
that require further development. 

These results are consistent with the theory of 
Anderson and Krathwohl (2001), which states that a 
good assessment instrument should be able to reveal 
variations in higher order thinking skills, including 
both critical and creative thinking. Furthermore, the 
findings align with the classical theory of Torrance 
(1974), who emphasized that aspects of creativity such 
as flexibility and elaboration deserve particular 
attention due to their significant potential for 
development in elementary school students 
 

Conclusion  
 

This study successfully developed a HOTS 
assessment instrument to measure the critical and 
creative thinking abilities of fourth-grade elementary 
school students. The instrument was proven to be valid 
(0.82), reliable (α = 0.865), practical (93.6%), and 
readable (84.58%), fulfilling essential criteria for a 
proper assessment tool. Results showed that students’ 
critical thinking skills were generally stronger than 
their creative thinking skills, particularly in flexibility 
compared to fluency, elaboration, and originality. Thus, 
the developed instrument is effective for identifying 
students’ higher-order thinking skills and can be 
applied to support meaningful learning and evaluation 
in elementary education.  
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