Prisma Sains: Jurnal Pengkajian Ilmu dan July 2026. Vol. 14, No. 3

Pembelajaran Matematika dan IPA IKIP Mataram p-ISSN: 2338-4530
https://e-journal.undikma.ac.id/index.php/prismasains/index e-ISSN: 2540-7899
e-mail: prismasains.pkpsm@gmail.com pp. 1704-1717

Analysis of Elementary School Teachers' Ability in Compiling HOTS
Questions in Mathematics Subjects

'"Rohmah Indahwati, 'Wildona Zumam, 'Sri Harini, !Sri Indriati Hasanah,
’Nur Fauziyah, '*Hasan Basri, Syamsiyatul Magfiroh, 'Asifaul Ulum

'Faculty of Teacher Training and Education, Madura University, Madura, Indonesia
2Faculty of Teacher Training and Education, Muhammadiyah Gresik University, Gresik,
Indonesia

*Corresponding Author e-mail: hasan_basri@unira.ac.id

Received: March 2026; Revised: June 2026; Published: July 2026

Abstract

Higher Order Thinking Skills (HOTS) is one of the essential competencies that must be developed from an early
age because it plays an important role in forming students’ critical and logical thinking skills. However, students’
abilities in this aspect are still low, one of the influencing factors being the limited facilitation of HOTS questions
provided by teachers. This study aims to determine: (1) the comparison of HOTS and LOTS questions made by
teachers; (2) teachers’ understanding of HOTS questions; and (3) teachers’ difficulties in compiling HOTS
questions. This study employed a qualitative research approach with a qualitative case study. The respondents
consisted of 6 teachers selected based on certain criteria. Data were obtained through interviews and reviews of
daily test documents, with a total of 51 questions analyzed using the revised Bloom’s taxonomy framework. Data
analysis referred to Miles and Huberman’s stages, namely data reduction, data presentation, and conclusion
drawing. The results showed that the percentage of HOTS questions appearing in teachers’ daily test items was
still low. Only 4 out of the 51 analyzed questions (8%) were classified as HOTS questions, while the remaining
items were categorized as lower-order thinking skills (LOTS) questions. In addition, only 1 teacher (17%)
correctly understood the definition of HOTS questions, while 5 teachers (83%) did not. Teachers also experienced
difficulties in developing stimuli and finding references related to HOTS questions. These findings indicate that
teachers require structured training in distinguishing procedural application questions (C3) from authentic HOTS
tasks at the C4—C6 levels.
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INTRODUCTION

Higher Order Thinking Skills (HOTS) are an essential competency that must be
developed from elementary school because they play a crucial role in fostering critical, logical,
and creative thinking in students. The application of HOTS-based learning has been proven to
improve conceptual understanding and foster student motivation to learn. Research Abakar
(2025) shows that the application of HOTS concepts in the implementation of the Independent
Curriculum in elementary schools has a significant impact on students' ability to analyze
problems and connect concepts between topics. Through learning activities that challenge
reasoning, students are able to understand more than just formulas or steps to solve problems,
but also understand the meaning behind the concepts learned and apply them to new situations.

Research Novita et al. (2023) confirms that mastery of HOTS also contributes
significantly to improving students' evaluative and creative thinking. Therefore, HOTS
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development is an essential aspect of 21st-century education because it equips students with
the higher-order thinking skills necessary to adapt and innovate in an ever-changing era.
Through HOTS, students are encouraged to analyze a problem, evaluate various alternative
solutions, and create new, innovative ideas relevant to everyday life. This aligns with the goals
of 2lst-century education, which emphasize the development of critical, creative,
collaborative, and communicative thinking skills.

The importance of HOTS for students is not aligned with the higher-order thinking skills
possessed by today's students. Several studies have found that students' HOTS is still relatively
low (Fauziana et al., 2021; Gunawan et al., 2024; Saraswati & Agustika, 2020; Setiawan et al.,
2023). Students with low HOTS certainly require special attention, considering that higher-
order thinking skills are critically needed by students in the future. Students' low HOTS
comprehension is undoubtedly due to several factors, including a lack of familiarity with HOTS
questions. Several studies have shown that HOTS questions appear at a lower rate than LOTS
questions in the End-of-Semester Assessment (PAS) (Naqiyah, 2023; Putri, 2022; Zahra &
Solihati, 2023). Another contributing factor is teachers' difficulty in developing HOTS
questions (Aini et al., 2023; Pratiwi, 2022; Sinta et al., 2022).

In mathematics learning, the types of questions or problems used by teachers play an
important role in stimulating students’ thinking processes because the cognitive demands of
the questions influence how students understand and solve problems. Students who are more
frequently given procedural questions tend to become accustomed to memorizing solution
steps rather than developing analytical and reasoning skills. In contrast, the use of HOTS-based
questions has been proven to enhance critical thinking and problem-solving skills among
elementary school students. This is in line with the study by Darmadi et al. (2022) and Sundi
et al. (2021), which showed that the implementation of HOTS questions in mathematics
learning had a positive effect on elementary school students’ understanding and thinking
abilities. In addition, a study by Mutmainnah et al. (2025) found that critical thinking skills
significantly influence students’ ability to solve HOTS-based mathematics problems. Another
study by Aprilia et al. (2024) also demonstrated that learning oriented toward higher-order
thinking activities can improve elementary school students’ mathematical critical thinking
skills. These findings indicate that the quality of mathematics questions developed by teachers
functions not only as a tool for evaluating learning outcomes, but also as an important means
of developing students’ higher-order thinking skills. Therefore, an analysis of the
characteristics of teacher-made mathematics questions is important to determine the extent to
which the questions provided have facilitated the development of elementary school students’
HOTS.

The difficulties teachers experience in developing HOTS questions are undoubtedly
related to their understanding and skills regarding HOTS itself. Several studies have shown
that teachers' abilities to understand and apply HOTS criteria in developing test instruments
are still low (Sinta et al., 2022). Several studies have been conducted on analyzing teachers'
abilities in developing HOTS questions, including one Andria (2022), which found that only 5
out of 25 questions were HOTS questions according to Bloom's Taxonomy characteristics and
the HOTS question characteristics according to Rohim (2019). Meanwhile, Ifadah et al. (2023)
found that factors influencing teachers' abilities in developing HOTS questions at SMK AL
Azhar Menganti were teachers' limited time to develop HOTS questions, inappropriate
selection of core competencies, and minimal socialization regarding HOTS question
development.

Based on the discussion presented in the preceding paragraphs and considering the
importance of investigating teachers' abilities in developing HOTS questions, this study was
conducted to analyze elementary school teachers' abilities in constructing Higher Order
Thinking Skills (HOTS) questions in mathematics. Through this study, it is expected to provide
answers regarding the proportion of HOTS questions in mathematics assessments, teachers'

Prisma Sains: Jurnal Pengkajian Ilmu dan Pembelajaran Matematika dan IPA IKIP Mataram, July 2026. Vol. 14, No. 3

1705



Indahwati et al. Analysis of Elementary School Teachers' Ability ........

understanding of HOTS and Lower Order Thinking Skills (LOTS), and the challenges faced
by teachers in developing HOTS-based mathematics questions.

METHOD
Research Design

This study employed a qualitative research approach with a qualitative case study design
to investigate elementary school teachers' ability to construct Higher-Order Thinking Skills
(HOTS) questions. This method was selected because it enables an in-depth exploration of the
practices and challenges that influence teachers' ability to develop HOTS questions. The
research design was specifically aligned with the three main objectives of the study: (1) to
analyze the percentage of HOTS questions included in assessments, (2) to examine teachers'
ability to construct HOTS questions, and (3) to identify the difficulties encountered by teachers
in developing HOTS questions.

Participants

The study involved six teachers selected from 25 elementary schools in Pademawu
District, which employed a total of 148 teachers, consisting of 63 male teachers and 85 female
teachers. From this population, three male teachers and three female teachers who met the
criteria presented in Table 1 were selected to participate in the study:

Table 1. Indicators of Participants in Research

Indicator Criteria

Teaching Experience More than 10 years.

Educational Background Primary Teacher Education Teacher or Bachelor's Degree in
Mathema Education.

Gender Three male and three female teachers.

Willingness Willing to participate voluntarily.

Communication Good communication skills.

The criteria listed in Table 1 were determined to obtain participants with good
qualifications, relatively long teaching experience, and educational backgrounds suitable for
teaching mathematics. Gender bias was controlled through fair participant selection, with three
male and three female teachers. The selected teachers were subsequently assigned unique
identification codes: TM1, TM2, and TM3 for the male participants, and TF1, TF2, and TF3
for the female participants.

Data Collection

Data were collected during the 2024/2025 academic year from six elementary school
teachers who participated in the study. Two types of data were obtained: teacher-made daily
mathematics test documents and semi-structured interview data. The daily test documents were
collected to identify the cognitive levels of the questions based on the revised Bloom’s
Taxonomy, particularly to distinguish LOTS and HOTS items. Semi-structured interviews
were conducted to explore teachers’ understanding of HOTS questions, their strategies for
developing such questions, and the difficulties they experienced during the item-construction
process. The use of document analysis and interviews allowed the researchers to obtain both
written evidence of teachers’ assessment practices and explanatory data regarding the
reasoning behind those practices.

Document Analysis

The collected documents were in the form of daily tests created by teachers and tested on
students in the 2024/2025 academic year, then analyzed using a rubric adapted from the revised
Bloom's Taxonomy framework Anderson et al. (2001), this framework provides specific
indicators for each cognitive level. The analyzed questions were then categorized according to
the revised Bloom's taxonomy levels, namely Remembering (C1), Understanding (C2),
Applying (C3), Analyzing (C4), Evaluating (C5) and Creating (C6). The Table 2 presents the
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key indicators and examples of action verbs commonly used to classify learning objectives
within the C1-C6 cognitive categories of Bloom's Taxonomy.

Table 2. Key Indicators and examples of action verbs commonly used to classify learning objectives
within the C1-C6 cognitive categories of Bloom's Taxonomy

Cognitive Level Category Key Indicator Examples of Action Verbs

C1 Remember  Retrieving relevant knowledge define, identify, list, recall,
from long-term memory. recognize, name, match.

C2 Understand  Constructing meaning from explain, interpret, classify,
instructional messages, summarize, compare, exemplify,
including oral, written, and infer.
graphic communication.

C3 Apply Using a procedure in a given apply, use, calculate, solve,
situation. demonstrate, determine,

implement.

C4 Analyze Breaking material into its analyze, differentiate, organize,
constituent parts and compare, distinguish, examine,
determining how the parts relate.

relate to one another and to an
overall structure or purpose.

C5 Evaluate Making judgments based on evaluate, judge, critique, justify,
criteria and standards. assess, defend, verify.

Cé6 Create Putting elements together to create, design, develop,
form a novel, coherent whole formulate, construct, generate,
or make an original product. produce.

Analysis of the percentage of HOTS questions in the daily test questions used by
participants was carried out, using the following percentage formula:
f= w X 100%
n(S) ’
Description
n(A) : total number of questions included in the HOTS category (C4-C6)
n(S) : total number of questions created

Semi-structured Interviews
Interviews were conducted to determine teachers' understanding of HOTS questions and
to identify the challenges they faced when developing HOTS questions. Table 3 presents
questions designed to explore teachers' understanding and challenges in developing HOTS
questions.
Table 3. Questions of Semi-structure Interviews

Section Question

Understanding of HOTS 1. How would you define Higher-Order Thinking Skills (HOTS),
Do you think they are important in education?
2. Can you provide an example of a HOTS question that you
have developed?

Identifying Difficulties in 1. What is your strategy for preparing HOTS questions?
Compiling HOTS Questions 2. Describe the difficulties you experienced when compiling
HOTS questions!
Data Analysis

This research is a qualitative study with a descriptive approach, with data collection
techniques utilizing document review and interviews. Data analysis techniques followed the
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Miles & Huberman (2014) model, with data validity tested through method triangulation.
Method triangulation was employed through document analysis and semi-structured
interviews. Semi-structured interview guidelines were developed based on observations of
daily test documents that had been created and tested on students by the teacher.

The research process begins with a review of exam documents created and used by
teachers. The classification of test items into HOTS and LOTS categories conducted by the
researcher was subsequently validated by an expert to ensure the accuracy of the classification.
Based on this review, preliminary questions are developed for use during the interview
sessions. Several areas of interest will be explored during the interviews, including: 1)
Teachers' understanding of HOTS questions; 2) Differences between HOTS and LOTS
questions; and 3) Identification of teacher difficulties in developing HOTS questions.
Furthermore, based on the interview results, a report will be prepared to address the research
questions formulated in this study.

The Figure 1 presents the flow of research activities that will be carried out in order to
analyze the ability of elementary school teachers in compiling HOTS questions in the
Mathematics subject.

Respondent Exam Document HOTS & LOTS .
3 ‘ . . . Interview
- -
Conclusion Data : - Data. Interwe.w
Presentation Reduction Analysis

Figure 1. Research Process
RESULTS AND DISCUSSION
Six respondents consisting of three male teachers and three female teachers were selected
based on the Participant Indicators as per table 1. The six respondents were selected from a
total of 148 teachers spread across 25 schools in Pademawu District. In accordance with the
research activity flow in figure 2, an analysis or review of the exam/test documents made by
the participants was then carried out.

Theme 1. Analysis of the percentage of HOTS questions

Table 4 presents a recapitulation of the daily tests developed by the six selected
respondents. These daily test documents were subsequently analyzed and evaluated to classify
each item into the cognitive levels C1-C6 of the Revised Bloom's Taxonomy. The
classification results were then validated by an expert to ensure the accuracy and
appropriateness of the classifications.

Table 4. Recapitulation of the Analysis of the Percentage of HOTS Questions

Category Percentage
Teacher Code Number of Items LOTS HOTS

Cl C2 (C3 C4 C5 C6 LOTS HOTS
™1 15 1 14 7% 93%
™2 10 10 0% 100%
™3 4 4 0% 100%
TF1 5 5 0% 100%
TEF2 5 5 0% 100%
TF3 12 8 4 67% 33%

Based on the analysis of the daily test questions developed by the teachers selected as
respondents in this study, only one question was identified as belonging to the C1 category.
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The question classified as C1 was: “Draw an angle measuring 90 degrees!” This question is
categorized as Cl because students are only required to reproduce previously learned
knowledge (i.e., recognizing that a 90° angle is a right angle) and are not required to apply the
concept to a new situation or engage in problem-solving. Most of the questions developed by
the respondents were classified as C3. One example of a C3 question created by TF2 was: “The
ratio of Ani's and Beni's cakes is 5:3. If the total number of their cakes is 64, how many cakes
does each of them have?” This question falls into the C3 category because it does not merely
require students to recall a formula (C1) or explain the concept of ratios (C2), but rather to
apply the concept in order to solve a problem.

Referring to Table 3, only TF3 developed a question categorized as HOTS, specifically
at the C4 level. One example was: “Train A has 6 carriages carrying 1,080 passengers. Train
B has 8 carriages carrying 1,640 passengers. Which train is more crowded?” This question is
classified as C4 because students must organize the information, perform calculations, and
compare the results in order to make a decision. The task involves analyzing the relationships
among the given data. This finding is consistent with the view of Efendi (2015), who stated
that the C4 category includes the cognitive processes of differentiating, organizing, and
attributing information.

Based on the identification of questions prepared by teachers TM1-TM3 and TF1-TF3,
it was found that the majority of the questions fell into the LOTS (Lower Order Thinking Skills)
category. This finding is consistent with several previous studies conducted by Abosalem
(2016), Ramadhani et al. (2021), and Zamsir et al. (2022), which revealed that most teacher-
developed questions tend to focus on memorization and simple procedures rather than on
analytical, evaluative, or creative thinking skills. Furthermore, Zamsir et al. (2022) argued that
teachers continue to construct LOTS questions because they have not yet fully understood the
characteristics of HOTS questions. This condition is undoubtedly one of the factors
contributing to students' low higher-order thinking skills.

In addition to the finding regarding the predominance of LOTS questions over HOTS
questions developed by teachers, another important finding concerns the variation of questions
across cognitive domains. Based on the analysis of the identified questions, it was found that
90% of the questions prepared by teachers were classified within the applying cognitive domain
(C3), 2% within the remembering cognitive domain (C1), and the remaining 8% within the
analyzing cognitive domain (C4). This finding is particularly interesting and warrants further
investigation. Similar results were reported by Sinta et al. (2022), Yessi et al. (2022), and Zana
et al. (2024), who found that the variety of questions developed by teachers remained limited
and was largely dominated by questions requiring the application of formulas (C3). This
limitation was also reflected in the formats of the questions constructed by teachers, as there
was a tendency for teachers to rely more heavily on multiple-choice questions.

Theme 2. Analysis of teachers' abilities in compiling HOTS questions

The data in this section was obtained through semi-structured interviews with
participants. Two issues will be explored through these interviews: (1) How is HOTS defined?
Is this ability important? and (2) How do we differentiate between HOTS and LOTS questions?
The following are the results of the interviews with participants.

How is HOTS defined? Is this ability important?

Several teachers defined HOTS differently. The following are the results of interviews
regarding the definition of HOTS from male teacher participants. TM1 stated that higher-order
thinking, or HOTS, is a student's ability to not only memorize formulas but also understand
concepts and use them to solve problems different from the examples given. TM2 stated that
higher-order thinking is when students are able to connect several mathematical concepts
simultaneously. TM3 stated that HOTS is a student's ability to explain the reasoning behind
their answers. Based on the three definitions from male teachers above (TM1-TM3), it appears
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that teachers do not yet have a good understanding of HOTS. The statement that HOTS is
related to understanding concepts and using them to solve problems that are different from the
examples that have been given (TM1) is certainly not correct because understanding is still in
the LOTS category (C2) while using them to solve problems is included in the LOTS category
(C3).

Similarly, the statement that higher-order thinking occurs when students are able to
connect several mathematical concepts simultaneously (TM2) is inaccurate because HOTS
encompasses more than just connecting several mathematical concepts, which naturally leads
to the process of analysis (C4). It should be noted that HOTS is related to the cognitive domains
of analysis, evaluation, and creation (C4-C6) (Abakar, 2025; As’ari et al., 2019). Therefore,
the definition provided does not address analysis and creation and is therefore inaccurate. The
definition of HOTS as students' ability to explain the reasons behind their answers (TM3) falls
under justification or reasoning skills, which are part of HOTS, but not the entire HOTS
concept. As stated in the previous section, HOTS relates to the processes of analysis,
evaluation, and creation.

Meanwhile, female mathematics teacher participants provided the following definitions
of HOTS. TF1 stated that HOTS is students' ability to think critically and logically. TF2 stated
that HOTS relates to the ability to analyze, evaluate, and create. TF2 further stated that HOTS
questions typically do not have readily apparent answers and require in-depth thought. TF3
stated that HOTS occurs when students are able to solve contextual problems related to
everyday life or story problems. Based on the three definitions from the female teachers above
(TF1-TF3), it appears that TF2 has correctly defined HOTS, but TF1 and TF3 have not.

The statement that HOTS is a student's ability to think critically and logically (TF1) does
indeed point to higher-order thinking. Critical and logical thinking represents C4 and C5, but
does not yet encompass C6 (creating). Similarly, the statement that HOTS occurs when
students are able to solve contextual problems related to everyday life or story problems (TF3)
is certainly inaccurate. Not all contextual or story problems are HOTS. For example, "Yusuf
bought a kite for Rp 3,000. If he gives Rp 5,000, how much money does Yusuf have left?" This
question is a story problem and contextual, but it is not considered HOTS because it only
requires students to create a mathematical model and then perform a subtraction procedure.

Based on the interview results regarding teachers' understanding of the HOTS question
definition, it was apparent that out of six teachers, only one (17%) answered the definition
correctly. Consequently, five teachers (83%) were unable to answer correctly. This finding
aligns with Hamdi et al., (2022) and Khotimah et al. (2021), who found that teachers'
understanding of HOTS is still low and needs improvement. Definition errors will undoubtedly
lead to errors in constructing HOTS questions.

When asked, "Is this skill important?" all respondents agreed that providing HOTS
questions to students is important and necessary. This aligns with the research findings of
Gradini et al. (2025) and Sulaiman & Ayub (2023), which showed that teachers have a positive
perception and stated that providing HOTS questions is very important for students. Providing
HOTS questions is important because it is relevant to the demands of 21st-century skills such
as critical thinking, creativity, and reasoning. The OECD report through the PISA program
emphasizes that reasoning and problem-solving skills are more important than mere
memorization of knowledge (OECD, 2023).

How do you differentiate between HOTS and LOTS questions?

Several teachers provided statements regarding the differences between LOTS and
HOTS. The following are the results of interviews with male math teachers. TM1 stated that
the difference between LOTS and HOTS is that LOTS requires students to memorize formulas,
while HOTS focuses on understanding concepts and applying them to different problems. TM2
stated that the difference between LOTS and HOTS lies in the concepts they connect. HOTS
requires students to connect several mathematical concepts simultaneously, while LOTS only
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requires one concept. Meanwhile, TM3 stated that the difference between LOTS and HOTS
lies in the argumentation students provide when answering questions. LOTS does not require
arguments for their answers, unlike HOTS questions, which require students to provide reasons
behind their answers.

TF1 stated that the difference between LOTS and HOTS is that HOTS questions require
students to analyze or evaluate, not just perform calculations like LOTS questions. TF2 stated
that the difference between LOTS and HOTS questions lies in the difficulty level of the
questions. HOTS questions require deeper thinking and longer calculations. TF3 stated that the
difference between LOTS and HOTS lies in the question type. HOTS questions are contextual
or story problems, while LOTS questions involve more direct application without converting
the story problem into mathematical sentences like HOTS questions.

Based on interviews with both male and female math teachers, it can be concluded that
teachers are not fully able to differentiate between HOTS and LOTS questions, such as
statements that HOTS are story problems, difficult questions, or questions that require students
to provide their arguments. This is in line with research by Isrokatun et al. (2023), which found
teacher misconceptions about HOTS questions, such as stating that HOTS questions are the
same as story problems, HOTS are related to difficult questions, and statements that HOTS
questions are only appropriate for upper-grade students. This misconception apparently occurs
among prospective elementary school teachers, as evidenced by research by Wibowo et al.
(2024), who found that prospective teachers rely on KKO for HOTS questions, even though
KKO only facilitates cognitive level measurement. However, if they are not careful in using
auxiliary verbs, the question content does not reflect the cognitive level being measured, a
phenomenon known as Bloom's Flip Chart Addicts (Stobaugh, 2013).

Theme 3. Identification of teachers' strategies and difficulties in compiling HOTS
questions

The data in this section was obtained through semi-structured interviews with
participants. There are two things that will be explored through the interviews, namely: (1)
What is your strategy in compiling HOTS questions? and (2) Describe the difficulties you
experienced when compiling HOTS questions! The following are the results of the interviews
with participants.

What is your strategy in preparing HOTS questions?

This section will identify the strategies or methods used by participants in developing
HOTS questions. The following interview excerpt presents the conversation between the
researcher (R) and TM1:

R . How do you develop HOTS questions for your students?

TM1 : [usually look for examples of HOTS questions from books or online
sources. After studying their characteristics, I create similar
questions and modify the context, numbers, or wording to fit my
students' needs.

R o So, what strategy do you use?

TMI1 : I use the ATM strategy—Observe, Imitate, and Modify. I observe
existing HOTS questions, use them as references, and then modify
them before using them in class.

The interview findings indicate that TM1 relied on the ATM (Observe, Imitate, and
Modity) strategy when constructing HOTS questions. Rather than creating questions entirely
from scratch, TM1 adapted existing HOTS questions by modifying their content, context, and
wording to align with the instructional goals and students' needs.

The following interview excerpt presents the conversation between the researcher (R)
and TM2:
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R . How do you develop HOTS questions for your students?
TM2 : [ usually start by identifying the learning objectives and determining
the cognitive level that I want students to achieve.

R . What do you consider when formulating the questions?

TM2 : I pay close attention to the operational verbs used in the questions. 1
select verbs that correspond to higher cognitive levels.

R . What reference do you use when selecting those operational verbs?

TM2 : Ivrefer to the revised Bloom’s Taxonomy. The operational verbs help

me determine whether a question measures higher-order thinking
skills or not.

Based on the interview excerpt above, TM2 stated that the strategy used in developing
HOTS questions involved selecting appropriate operational verbs based on the revised Bloom’s
Taxonomy. TM2 considered the use of operational verbs as an important guideline for ensuring
that the questions targeted higher-order cognitive processes.

The following interview excerpt presents the conversation between the researcher (R)
and TM3:

R : How do you develop HOTS questions?

TM3 . First, I analyze the learning objectives. Then, I prepare a question
outline and select problems related to students' everyday lives.

R . What do you do after that?

TM3 : Finally, I write the questions based on the outline and the context that

I have selected.

Based on the interview excerpt above, TM3 developed HOTS questions through four
main steps: analyzing the learning objectives, preparing a question outline, selecting everyday-
life contexts, and writing the questions.

The strategies used by the female mathematics teachers who participated in this study

were as follows. The following interview excerpt presents the conversation between the
researcher (R) and TF1.

R . How do you develop HOTS questions?

TF1 : First, I identify the learning competencies that can be developed into
HOTS questions. Then, I determine the cognitive level, such as C4, C5,
or C6.

R . What kind of questions do you create?

TF1 : design questions that cannot be solved using routine procedures and

require higher-order thinking.

Based on the interview excerpt above, TF1 developed HOTS questions by identifying
relevant learning competencies, determining the target cognitive level (C4-C6), and
constructing questions that could not be solved through routine procedures alone.

The following interview excerpt presents the conversation between the researcher (R)
and TF2:

R . How do you usually develop HOTS questions?

TF2 : I begin by selecting an appropriate stimulus, such as a real-life case,
graph, table, data set, or everyday phenomenon

R : Why do you focus on the stimulus first?

TF2 : A good stimulus encourages students to think more deeply and analyze
the information provided before answering the question.

R . What makes a question a HOTS question?

TF2 : Inmyopinion, HOTS comes from the context presented in the stimulus,

not merely from the operational verbs used in the question.
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Based on the interview excerpt above, TF2 emphasized the importance of using
meaningful stimuli, such as real-life cases, graphs, tables, data, and everyday phenomena, when
developing HOTS questions. TF2 believed that HOTS is primarily generated through the
context embedded in the stimulus rather than through the use of operational verbs alone.

The following interview excerpt presents the conversation between the researcher (R)
and TF3:

R : How do you develop HOTS questions?

TF3 : I usually start with existing questions that I find in textbooks,
worksheets, or other learning resources.

R . What do you do with those questions?

TF3 : I modify them by changing procedural questions into questions that
require students to analyze a situation or problem.

R o How do you ensure that the questions become HOTS questions?

TF3 : I add requirements such as asking students to provide arguments,

Justifications, or make decisions based on the information given.

Based on the interview excerpt above, TF3 used the ATM (Observe—Imitate—Modify)
strategy in developing HOTS questions. This strategy involved taking existing questions,
modifying them from procedural to analytical tasks, and adding requirements for
argumentation, justification, and decision-making to promote higher-order thinking.

Based on interviews with both male and female math teachers, it can be concluded that
teachers have strategies for developing HOTS questions. Several strategies employed by the
participants are in line with findings reported in previous studies, the strategies carried out by
TM3 are in line with the results of Rohim's research (2019) which states that strategies in
compiling HOTS questions are (1) conducting an analysis of the basic competencies that will
be made into HOTS questions, (2) compiling question grids, (3) using interesting problems in
everyday life, (4) writing question items, and (5) making assessment guidelines and answer
keys. In addition, the ATM (Observe-Imitate-Modify) strategy is also used by TM2 and TF3
in compiling HOTS questions, several studies show that the ATM strategy in learning can
improve student learning outcomes (Fitriani et al., 2022; Nazarani, 2019).

Describe the difficulties you experienced when compiling HOTS questions!

Teachers naturally encounter several obstacles and difficulties in developing HOTS
questions. This section will discuss the challenges encountered by participants in developing
HOTS questions. TM1 stated that the obstacle they encountered was finding questions that
were difficult or required lengthy calculations to modify. This aligns with the strategy used by
TMI1, namely ATM (Observe, Imitate, and Modify), which requires a starting point and then
modifying it into a new question. TM2 stated that the difficulty in developing HOTS questions
was due to the presence of similar KKO at different levels of thinking. TM3, in an interview,
described the difficulties encountered when developing HOTS questions, particularly her
concern that students would not be able to answer the questions.

The difficulties experienced by female respondents in developing HOTS questions, based
on the interview results, are as follows. TF1 stated that she still has difficulty distinguishing
between HOTS questions and LOTS questions, which affects her performance when
developing HOTS questions. TF2 stated that the difficulty experienced when developing
HOTS questions is connecting the subject matter to real-life problems. In other words,
respondents often struggle to find contexts that are relevant, authentic, and appropriate to their
students' developmental levels. Meanwhile, TF3 stated that the difficulty experienced in
developing HOTS questions was limited access to valid and tested HOTS example questions.
This resulted in participants modifying routine questions or previous exam questions without
conducting an in-depth analysis of the cognitive level being measured.

Based on the interview results, several conclusions can be drawn regarding respondents'
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difficulties in developing HOTS questions. First, teachers struggled to develop HOTS-based
questions, aligning with Maulina et al. (2019), who stated that teachers need to train and hone
their skills in developing HOTS-based evaluation questions to facilitate stimulus selection and
allow for a variety of questions. Second, the difficulty in developing HOTS questions stemmed
from students' varying abilities, which raised concerns among teachers that students would be
unable to solve the questions. This aligns with the research findings of Kembong et al. (2023),
who found that low student understanding made it difficult for teachers to align question
indicators with the abilities they wanted to develop. Third, teachers struggled to find good and
correct HOTS question references, aligning with the research findings of Sinta et al. (2022),
who also stated that teachers were constrained by a lack of resources to use as reference
material when developing questions.

CONCLUSION

The first finding of this study indicates that the percentage of HOTS questions appearing
in teacher-developed daily assessments remains low. Empirical evidence from this study shows
that the majority of questions constructed by the teachers who participated in this research were
categorized as LOTS questions. This finding certainly requires serious follow-up, considering
that the use of HOTS questions in learning significantly influences the development of critical
and creative thinking skills in students, which are highly needed in the future. Various efforts
are certainly needed to improve teachers' ability to develop HOTS questions. Efforts to improve
this competency can be carried out in various ways, such as teacher involvement in Teacher
Working Groups (KKG) at the elementary school level or Subject Teacher Conferences
(MGMP), through supervision of test instruments or questions by the principal or supervisor.

The second finding in this study indicates that teachers' ability to understand the concept
of HOTS is still low. This is evidenced by only one teacher (17%) who answered the definition
correctly. Meanwhile, five teachers (83%) were unable to answer correctly. These results
confirm previous research that found teachers' understanding of HOTS is still low. A positive
finding in this study was the statement from all teachers that providing HOTS questions was
crucial for students. The view that HOTS questions are important provides excellent starting
point for encouraging a shift from procedural learning to more analytical, reflective, and
contextual learning. Furthermore, this has the potential to build a school culture that
emphasizes the quality of student thinking, not simply grades.

The final finding of this study concerns the difficulties teachers experienced in
developing HOTS questions. One of the challenges teachers encountered was the difficulty in
developing stimulus for HOTS questions. Through stimulus, students understand the context
of the problem, preventing them from immediately guessing or memorizing formulas, but
rather from first analyzing the information provided. Without clear stimulus, questions tend to
only measure memory. Another difficulty lies in the varying abilities of students, which raises
concerns among teachers that students will not be able to solve the questions. Teachers struggle
to find good and correct HOTS question references, indicating a lack of resources available to
teachers when developing HOTS questions.

RECOMMENDATION

Based on research findings showing that the percentage of HOTS questions prepared by
teachers and teachers' understanding of the definition of HOTS is still very low, even though
they believe in the importance of HOTS questions for students, efforts are needed to strengthen
teacher competencies systematically and continuously. Teacher professional development
programs need to focus not only on conceptual understanding of HOTS and its differences
from LOTS, but also on practical skills in preparing HOTS questions, especially in designing
contextual and meaningful stimuli. On the other hand, the limited references for good and
correct HOTS questions indicate the need to provide structured learning resources, such as the
development of HOTS question banks, guidance modules, and collaboration between KKG,
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MGMP, schools, and universities. With policy support, continuous mentoring, and the
availability of adequate references, it is hoped that teachers will be able to implement HOTS
questions more optimally in the learning and assessment process.
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