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ABSTRACT

This study aims to describe the development stages and test the feasibility of HOTS-based
assessment instruments in the Economics subject: markets and market price formation for class
X at MAN 2 Madiun City. The research approach or model used by the researcher is the
Thiagarajan model, however, the researcher only developed up to the 3D model (Define, Design,
Develop) because it aims to develop educational products (in this case HOTS instruments)
whose feasibility can be tested systematically through expert validation. The results of this study
are the stages of developing HOTS-based assessment instruments carried out through a 3D
model approach (Define, Design, Develop) modified from the 4D development model by
Thiagarajan. In the Define stage, an analysis of the curriculum, student characteristics, teaching
materials, and specifications of learning objectives is carried out. The Design stage includes the
preparation of question grids, writing HOTS-based question items (C4-C6), and creating
assessment guidelines. The Develop stage involves expert validation and instrument revision
based on input, resulting in an assessment product that is in accordance with the high-level
cognitive demands in the Independent Curriculum. The developed HOTS-based assessment
instrument was proven to be suitable for use, as indicated by the results of expert validation of
the instrument's content. In the first validation test, the average Content Validity Index (CVI)
value from the material experts was 0.73 (fairly valid category), and after improvements were
made, it increased to 1.00 (very valid) in the second test. The assessment experts also stated that
the instrument was suitable for use with minor revisions. This indicates that the instrument has
met the content validity standards to be used as a measuring tool for students' higher-order
thinking skills in the material "Markets and Market Price Formation™.

This is an open access article under the CC-BY-SA license.
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21st century education demands a learning model that goes beyond transferring knowledge—but also builds
character, creativity, and high-level thinking skills (Mashudi, 2021). One of the approaches that answers this challenge
is deep learning, which is a pedagogical approach that emphasizes conceptual understanding, reflection, inter-
disciplinary connections, and the application of knowledge in real contexts (Fullan et al., 2017). In its implementation,
deep learning requires an evaluation instrument that can assess more than memorization, namely an assessment that
measures higher-order thinking skills (HOTS) (Z. S. Siregar et al., 2023).

HOTS-based assessments are evaluation instruments developed to assess students' analytical, critical,
evaluative, and creative thinking skills—namely levels C4 to C6 in the revised Bloom Taxonomy (Anderson, L.W.;
Krathwohl, 2001). This assessment assesses how learners are able to use the knowledge gained to examine problems
in depth, evaluate solutions, and create new relevant approaches (Ramdani et al., 2019). In the context of deep learning
learning, HOTS-based assessments are important because they support the learning process that not only answers
questions correctly, but also develops thinking rooted in deep understanding (Budiarti & Airlanda, 2019).

HOTS assessments in deep learning approaches are used continuously in formative and summative learning
(Amelia et al., 2024). In formative learning, assessments are used to provide feedback during the learning process—
for example, in class discussions, project reflections, or case-based assignments (Sholeh et al., 2024). Meanwhile, in
summative learning, the HOTS assessment can be used to measure the extent to which students are able to apply
knowledge in real projects or develop innovative solutions in the final learning portfolio (Ariyana et al., 2019).

The main users of this assessment are educators as learning facilitators, who have the responsibility to design
HOTS-based instruments in a contextual manner (Lestari, 2019). In deep learning-based learning, educators not only
prepare questions, but also accompany students' thinking processes in exploration, experimentation, and evaluation of
learning outcomes (Putri et al., 2021). In addition, schools, principals, and curriculum designers also use the HOTS
assessment as an indicator of the effectiveness of in-depth learning, as well as as a material for policy reflection and
educator professional development (Wahidin, 2023).

The urgency of developing HOTS assessments in the framework of deep learning is very important to prevent
surface learning, which is only oriented towards mastering facts without transformative abilities (Putro, 2024). When
learners are only trained to answer multiple-choice questions without being challenged to integrate information and
build meaningful understanding, then learning loses its usefulness (Amelia et al., 2024). Therefore, HOTS-based
assessments not only serve as a measuring tool, but also as a catalyst for reflective, in-depth, and future-oriented
learning (Widiana et al., 2025). In this context, the development of HOTS assessment instruments is an essential need,
especially in responding to the complex and dynamic demands of 21st century learning (Kaniawati & Kasmahidayat,
2021). HOTS-based assessment instruments are essential to measure and improve students' high-level thinking skills
(Anderson, L.W.; Krathwohl, 2001), especially in the subject of Economics, which requires a deep understanding of
the concept and its application (Sholiha & Kurniawan, 2022). The importance of this assessment instrument can
improve the quality of learning and provide a clearer picture of students' abilities (Muhibbuddin et al., 2023).

In the study of Siregar et al. (2023), educators at SMAN 2 Percut Sei Tuan had difficulty distinguishing between
LOTS and HOTS questions, the questions they had did not touch the real context and were only cognitive tests.
Masrina et al. (2023) stated that assessments at MAN 3 North Aceh and SMAN 1 Matangkuli only focused on
cognitive aspects, not 21st century skills and the lack of collaboration between educators in the development of HOTS
questions. Wahyudi et al. (2023) added that among educators at MAN 1 Semarang, there is still a misconception of
the HOTS-based AKM format and students' literacy is still low in HOTS questions. At SMAN 11 Pontianak, class XI
IPS students experienced difficulties in solving HOTS Economics problems on the topic of national income, divided
into four stages according to Halifah et al. (2024). First, students had difficulty understanding the problem because
they were unable to grasp the meaning of the problem and convert it into an equation. Second, they had difficulty
creating a solution plan due to choosing the wrong or forgetting the formula. Third, at the stage of implementing the
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plan, students often made mistakes in substituting values and applying equations. Fourth, at the stage of re-checking,
students were unable to conclude the answer correctly and were less careful in checking the results. Thus, the main
obstacles lie in understanding the concept, solution strategies, and accuracy in evaluating answers.

The researcher tried to answer by adjusting the opinions of observation results for class X students on March
1, 2024 and the opinion expressed by one of the Economics educators that madrasas do not yet have a HOTS-based
assessment instrument. In fact, in the future, educators want or intend to measure critical thinking skills which are
skills needed in the 21st century. In the context of deep learning learning, HOTS assessments are very important to
measure students' conceptual understanding, transferability skills, and reflection on real context (Angga & Sari, 2025).
This instrument allows learners not only to know what, but also to understand why and how a concept applies in life
(Fullan etal., 2017). Without the HOTS assessment, the objectives of deep learning will not be achieved authentically.

The researcher contributes to developing HOTS-based assessment instruments in Economics subjects by
compiling questions that measure the ability to analyze, evaluate, and create according to learning outcomes. The
instrument was developed based on the revised Bloom taxonomy and validated through expert testing to ensure its
feasibility.

METHOD

This study uses a Research and Development (R&D) design using a 3D model modified from Thiagarajan’s
4D framework, namely Define, Design, and Develop, because it is to develop educational products (in this case HOTS
instruments) that can be tested for feasibility systematically through expert validation. The initial Define stage involves
curriculum analysis, analysis of student characteristics, and analysis of materials related to Market and Price
Formation, and specification of learning objectives. The second stage of Design, designing an overview of the learning
instrument (Nisfiyah, 2019), includes the preparation of instrument grids, creation of test items, and preparation of
assessment guidelines. The third stage of Develop, development consisting of initial validation by experts (content
validity) and instrument revision and preparation of the final instrument.

RESULT AND DISCUSSIONS
Preliminary Study Results

Based on a preliminary study conducted through observation, interviews, and document analysis, an urgent
need was identified to develop an assessment instrument based on Higher Order Thinking Skills (HOTS) for 10th-
grade Economics at MAN 2 Madiun City. This study identified a significant gap between the demands of the
Independent Curriculum and the implementation of assessment and learning strategies in the field.
1. Observation and Interview Results

Observations indicate that assessments used in class are still dominated by Lower Order Thinking Skills
(LOTS) questions that require memorization and basic understanding (C1-C3). Learning tends to be passive,
dominated by lecture methods, and does not stimulate students to think critically, analyze, or solve real-world
economic problems. This finding was reinforced by interviews with educators, who revealed that the main obstacle in
designing HOTS questions was the lack of training, references, and systematic assessment tools from the school.
Table 1. Observation Findings

No. Observed Aspects Field Findings

The questions presented are predominantly LOTS (C1-C3) cognitive

1. Types of Assessments Used levels, not yet reaching HOTS (C4-C6) levels.

They are primarily based on memorization and basic understanding,

2 Question Characteristics without contextualization to real-world economic problems.
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No. Observed Aspects Field Findings

They are dominated by lectures and one-way Q&A sessions; with minimal

3 Learning Methods use of participatory or collaborative methods.

Students are not sufficiently involved in discussions, data exploration, case

4 Student Activities in Learning studies, or project-based assignments.

There is no visible application of in-depth learning components such as

5. Indications of Deep Learning . . :
reflection, conceptual connections, or contextual meaning.

There are no activities that stimulate higher-order thinking skills (analysis,

6.  Stimulating Critical Thinking . : . -
evaluation, or solution creation to concrete economic problems).

2. Curriculum Document Analysis
Analysis of the curriculum documents, Learning Objectives Flow (ATP), and Teaching Modules indicates that
the school curriculum adheres to the Independent Curriculum, which emphasizes the development of critical thinking
competencies. However, the assessment instruments in the Teaching Modules do not consistently reflect HOTS
principles. The questions do not fully measure the analytical (C4), evaluation (C5), and creative (C6) skills necessary
for a deep understanding of Economics material.

Product/Instrument Development

The development of HOTS-based assessment instruments for Economics was carried out using the 3D model
(Define, Design, Develop), an adaptation of the 4D model. This process aims to create a systematic product that meets
the real needs of schools.
1. Define Stage

This stage focuses on needs analysis. Activities included: Curriculum Analysis, identified that the Independent
Curriculum at MAN 2 Madiun City requires the development of questions that measure higher-order thinking skills
(C4-C6). Student Characteristics Analysis, found that 10th-grade students have a good understanding of basic
concepts (LOTS), but struggle when faced with contextual and analytical questions (HOTS). This indicates that
students' critical thinking skills have not yet developed optimally. Material Analysis, the topic "Markets and the
Formation of Market Prices" was chosen because of its significant potential to be developed into HOTS questions
relevant to everyday life. Learning Objective Specification, formulate learning objectives aligned with HOTS
indicators, including analysis of the concepts of demand, supply, and market mechanisms.
2. Design Stage

At this stage, the assessment instrument is designed using the following steps: Development of the Instrument
Outline, the outline is created as a guide, ensuring that each question item measures HOTS skills (C4, C5, and C6)
using various question formats (multiple choice, essay, etc.). Iltem Writing, based on the outline, 15 questions are
developed that challenge students to analyze, evaluate, and create solutions. Development of Assessment Guidelines,
assessment guidelines are created to ensure objectivity, including a scoring rubric for essay questions and an answer
key for multiple-choice questions.
3. Development Stage

This final stage is the process of testing and refining the instrument: Expert Validation, the instrument was
validated by experts (lecturers and Economics teachers) to ensure content validity, alignment with HOTS indicators,
and readability. The validation results were processed using the Content Validity Index (CVI). Revision and
Finalization, based on input from the validators, revisions were made to the test items. Questions that proved valid
and reliable were then finalized into a HOTS assessment instrument ready for use. Overall, this development process
resulted in a valid and relevant HOTS-based assessment instrument designed to bridge the gap between curriculum
demands and learning practices, and to stimulate students' higher-order thinking skills.
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Feasibility of HOTS-Based Assessment Instruments

The feasibility of HOTS-based assessment instruments is a crucial component in the process of developing
evaluation tools aimed at measuring students' higher-order thinking skills. In the context of this research, instrument
feasibility was tested through two main approaches: expert judgment validation and instrument pilot analysis.

1. Expert Validation (Theoretical and Methodological Foundations)

Expert validation aims to test the content validity of the developed instruments. The assessment was conducted
by three subject matter experts: Dr. Muhammad Sabandi, S.E., M.Si., (Lecturer in the Master's Program in Economics
Education), two Economics teachers (Mr. Nurhuda, S.Pd., Mr. Ahmad Baidhowi, S.Pd., M.Pd.), and one assessment
expert, Ms. Leny Noviani, S.Pd., M.Si. (Lecturer in Master's Degree in Economics Education), using an assessment
instrument covering 10 key aspects, such as conformity to core competencies, cognitive level (C4-C6), stimulus
clarity, and contextual relevance. The technique used to analyze this validity was the Content Validity Index (CVI),
as referenced in the study by Chasanah et al. (2022), which allows for quantification of the level of agreement among
experts regarding the validity of each aspect.

The results of the first validation are attached in Appendix 3 and show that the average CVI score from the
subject matter experts was 0.73—still in the "fairly valid" category—indicating a need for improvement, particularly
in the aspects of question stimulus and originality of context. Meanwhile, the assessment experts' assessment yielded
a CVI of 0.23, noting the need for major revisions to the substance and structure of the questions.

After improvements were made based on qualitative and quantitative input from the experts, the second
validation showed significant improvement. All three subject matter experts gave full marks on all aspects, with a CVI
score of 1.00, indicating optimal content validity. The assessment expert also stated that all aspects of the instrument
were valid (score > 3) and suggested minor revisions. These changes indicate that the revised instrument has
successfully improved the quality of the questions, both in terms of substance and technique.

2. Instrument Trial: Limited Empirical Validity

Although the instrument demonstrated very high content validity, empirical reliability and validity testing on
students was not comprehensively conducted in this study. This was due to time and scope limitations, which focused
solely on the content development and validation stages. Therefore, testing aspects such as difficulty level,
discriminatory power, and reliability coefficients (e.g., using Cronbach's Alpha) remains an important agenda for
further research.

Considering the above findings, it can be concluded that the HOTS-based assessment instrument developed in
this study meets the theoretical feasibility criteria, particularly in terms of content validity. This instrument is suitable
for use in the context of Economics learning based on the Independent Curriculum, specifically on the topic "Markets
and the Formation of Market Prices." However, further implementation still requires thorough empirical testing to
ensure the validity and reliability of the instrument in a real field context.

Expert Validation Results and Instrument Trial
1. Expert Validation Results
Instrument validation was conducted to assess the feasibility of the HOTS-based assessment questions
developed for the 10th-grade Economics subject on the topic of Markets and Market Price Formation. A total of 15
questions were developed, consisting of 10 multiple-choice questions, 2 matching questions, 2 short answer questions,
and 1 essay question. Based on the expert validation results for the HOTS-based assessment instrument for the 10th-
grade Economics subject on the topic of Markets and Market Price Formation, two validation tests were conducted:
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before and after revision. These assessments were conducted by three experts: Mr. Nurhuda, S.Pd., Mr. Ahmad
Baidhowi, S.Pd., M.Pd., and Dr. Muhammad Sabandi, S.E., M.Si., with the instrument covering 10 assessment
aspects. The assessment results were processed using the Content Validity Index (CVI), which measures the
proportion of expert agreement in assessing each aspect as valid. Polit et al. (2005) stated that an instrument item can
be considered to have good content validity if it obtains an Item-Level Content Validity Index (I-CVI) value of > 0.78,
especially when the number of validators is at least three people. This value indicates expert agreement that the
instrument item is relevant to the construct being measured. Thus, items that obtain a value below this criterion should
be revised or eliminated because they are considered less representative of the intended construct. In line with this,
the results of research by Zahra & Subekti (2025) also show that an I-CVI value > 0.78 is considered adequate when
the number of validators ranges from three to five people, while the average scale value (S-CVI/Ave) of 0.91 is
categorized as very high and indicates that the instrument has very good content validity. Thus, both authors agree
that instruments with an 1-CVI value above 0.78 can be categorized as sufficient or good, and an S-CVI/Ave value
approaching or exceeding 0.90 indicates very good content validity for use in research and educational practice.

In the first test, the results from the three experts showed that some aspects still needed improvement. The
score details are as follows. The 1st expert, Mr. Nurhuda, S.Pd., assessed 8 out of 10 aspects with a score > 3, so the
CVI result = 0.70. The 2nd expert, Mr. Ahmad Baidhowi, S.Pd., M.Pd., assessed 6 out of 10 aspects with a score > 3,
so the CVI result = 0.60. The 3rd expert, Mr. Dr. Muhammad Sabandi, S.E., M.Si., assessed 8 out of 10 aspects with
a score > 3, so the CVI result = 0.80. The average CVI in the first stage is as follows.

Table 2. Aspects of Assessment from Experts
Aspects of Assessment Expert 1 Expert 2 Expert 3
Compliance with Core Competencies 1 1
Question Construction
Stimulus Clarity
Cognitive Level (C4-C6)
Contextual Integration
Clarity of Answer Alternatives
Clarity of Scoring Guidelines
Content Validity
Ability to Measure Critical Thinking
Ability to Measure Creativity
Number of Valid Scores (=3)
CVI for Each Expert

(I Z

CORRPRRPRLRRERPOR
ODORPRPPRPOORRFLROOR
OO RRPRRLRRERERRERE

o
]
o
o
o
o
]
o

0,80 + 0,60 + 0,80
Cvi= 3 =0,73

The assessment validation was conducted by Dr. Leny Noviani, S.Pd., M.Sc., a lecturer specializing in Economic
Education. The assessment was conducted on 10 aspects using a Likert scale of 1-4, with scores of 3 and 4 considered
to indicate that the item has met the validity criteria. In the first test, she scored the 10 aspects of the instrument. From
the assessment, all aspects received a score of 3 (Good), with none reaching 4 (Very Good). Since all aspects were
scored >3, all were counted as validity indicators.
0,30 + 0,30 + 0,10 + 0,20 + 0,20 + 0,20 + 0,20 + 0,30 +
CVi= 0,20 + 0,30 =0,23
1
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The CVI value was <1, and the expert's conclusion notes indicated that the instrument needed major revision.
This was due to qualitative considerations regarding the substance of the questions that required further improvement,
such as aspects of stimulus clarity, variation in question format, and the current context that was not optimally
depicted. Therefore, these results indicate that quantitative assessment using the CVI needs to be balanced with
qualitative assessment to obtain a comprehensive picture.

After the revisions were made, the instrument was revalidated by the same three experts. The assessment results
showed significant improvements as follows. The 1st expert, Mr. Nurhuda, S.Pd., gave a score of 3 or 4 on all aspects
with a CVI =1.00. The 2nd expert, Mr. Ahmad Baidhowi, S.Pd., M.Pd., all aspects were scored > 3, so the CVI result
=1.00. The 3rd expert, Mr. Dr. Muhammad Sabandi, S.E., M.Si., all aspects were scored > 3, so the CVI result = 1.00.
The average CVI in the second stage is as follows.

Table 3. Aspects of Assesment from Experts

No. Aspects of Assessment Expert 1 Expert 2 Expert 3
1 Compliance with Core Competencies 1 1 1
2 Question Construction 1 1 1
3 Stimulus Clarity 1 1 1
4 Cognitive Level (C4-C6) 1 1 1
5 Contextual Integration 1 1 1
6 Clarity of Answer Alternatives 1 1 1
7 Clarity of Scoring Guidelines 1 1 1
8 Content Validity 1 1 1
9 Ability to Measure Critical Thinking 1 1 1
10 Ability to Measure Creativity 1 1 1

Number of Valid Scores (>3) 10 10 10
CVI for Each Expert 1,00 1,00 1,00
1,00 + 1,00 + 1,00
Cvi= 3 =1,00

This perfect CVI score indicates that the assessment instrument was deemed highly valid by all three subject
matter experts. The second validation by the assessment experts also demonstrated significant improvements in
quality. Reassessment was conducted on the same 10 aspects. The second validation sheet revealed that all aspects
again received a score of >3, with most improving to a score of 4 (Very Good), indicating improvements in substance
and stronger test writing techniques.

1,00

CVi= 1 =1,00

Based on the assessment experts' CV1 scores, the instrument is considered suitable for use with minor revisions.
This means that its content validity is very good, but there are some minor improvements that can be made without
changing the main substance of the questions. This result reflects the success of the revision process in improving the
quality of the HOTS assessment instrument, including clarity, cognitive depth, contextual relevance, and originality
of the questions.Based on validation results by three subject matter experts and one assessment expert, after
improvements based on expert input, the HOTS-based assessment instrument was declared highly valid and suitable
for use in measuring students' higher-order thinking skills in Economics.

Although validation has demonstrated the instrument's theoretical feasibility, it is important to acknowledge
that this feasibility remains conceptual and has not been empirically tested on students through field trials. Therefore,
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empirical validity, such as reliability, difficulty index, and item discrimination, could not be analyzed in this study.
This means that the instrument's feasibility is still in its early stages, as a product of development that requires further
testing in real-world implementation. This limitation does not diminish the instrument's quality; rather, it is part of the
step-by-step scientific procedure required in research and development (R&D).

By considering all these aspects, a systematic design process, robust theoretical validation, revisions based on
expert input, and alignment with learning outcomes and HOTS principles, this instrument can be declared content-
feasible and ready to proceed to the empirical testing stage in real classrooms. This process will allow for a
comprehensive evaluation of the instrument's functionality in real-world learning situations and measure its
effectiveness in fostering students' critical thinking skills regarding contextual economic issues. Only through this
next stage can the instrument truly become a valid and reliable measuring tool in HOTS-based learning in madrasas
and public schools.

CONCLUSION

This research was conducted to develop a Higher-Order Thinking Skills (HOTS)-based assessment instrument
for Economics learning on the topic of Market and Price Formation at MAN 2 Kota Madiun. The development process
employed the 3D model (Define, Design, Develop) to ensure that the resulting instrument was not only theoretically
sound but also practical and aligned with the Merdeka Curriculum.

The findings can be summarized as follows. First, the preliminary study revealed that existing assessment

practices at MAN 2 Kota Madiun were still dominated by Lower-Order Thinking Skills (LOTS) items, with a heavy
focus on memorization and simple comprehension. Teachers faced difficulties in creating HOTS-oriented questions
due to a lack of references and insufficient training, resulting in a gap between curriculum expectations and classroom
implementation.
Second, the developed product consisted of 15 assessment items in various formats, including multiple-choice,
matching, short-answer, and essay questions. Each item was designed to measure cognitive levels C4 (analysis), C5
(evaluation), and C6 (creation). The integration of different item types enriched the instrument and allowed for a more
comprehensive measurement of students’ higher-order thinking skills.

Third, the validation process demonstrated that the instrument achieved significant improvement after revisions.
The initial expert review resulted in a Content Validity Index (CVI) score of 0.73, indicating “adequate validity.”
Following expert feedback and revisions—particularly in improving contextual clarity, strengthening stimulus
materials, and refining instructions—the CVI score increased to 1.00, categorized as “excellent validity.” Experts
confirmed that the instrument was valid, feasible, and aligned with the learning objectives of the Merdeka Curriculum.

Based on these results, it can be concluded that the HOTS-based assessment instrument developed in this study
is valid and suitable for use in Economics learning, particularly in the topic of market and price formation. The
instrument has the potential to help teachers measure students’ critical, evaluative, and creative thinking skills, moving
assessment beyond rote learning towards more meaningful and reflective learning experiences. Nevertheless, the study
acknowledges its limitations. The validation was restricted to expert judgment, and empirical trials with students were
not conducted. As a result, item reliability, difficulty, and discrimination indices remain unexplored. Future research
is strongly recommended to test the instrument in real classroom contexts to evaluate its statistical reliability and
effectiveness.

In conclusion, this research contributes practically and theoretically to the field of educational assessment.
Practically, it provides teachers with a structured and validated instrument to support HOTS-based assessment in
Economics. Theoretically, it demonstrates that systematic development using the 3D model can produce valid and
feasible tools that align with 21st-century education demands. By implementing this instrument, schools can enhance
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the quality of learning assessment and foster students’ ability to think critically, analytically, and creatively in
accordance with the goals of modern education.
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