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validate a test instrument that is meticulously designed to
measure HOTs in the digestive system of junior high school
students, ensuring a strong cognitive alignment. The
instrument was developed using Resnick’s (1987) Higher
Order Thinking Skills framework and followed the ADDIE
model (Analysis, Design, Development, Implementation,
Evaluation) within a Research and Development (R&D)
design. Furthermore, the instrument demonstrated high
internal consistency with a Cronbach’s alpha value of 0.878.
These results indicate that the test is valid and reliable for
assessing students’ HOTs. The developed instrument not
only provides a meaningful alternative for educators seeking
to implement more accurate and cognitively aligned
assessments in science classrooms, but also offers practical
implications for curriculum development and instructional
improvement in Indonesian secondary education.

INTRODUCTION

Existing global challenges have changed learning dynamics in the 21st century

(Cahyanto et al., 2023). In 21st-century learning, thinking skills are necessary and the

primary foundation for students to face rapid and complex changes in modern life

(Rusandi et al., 2024). Higher-order thinking skills (HOTs) allow students to solve

complex problems, adapt to rapid change, and face innovative challenges they may have

never encountered before (Rahmi et al., 2021). These skills enable students to become
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independent thinkers who can explore new ideas and solve problems unconventionally
by relying on memorization and optimizing the ability to link and analyze various existing
facts (Rohmabh et al., 2023). In addition, higher-order thinking skills also enable students
to interpret, filter, and manage the information obtained more critically (Ahmad et al.,
2018). Higher-order thinking skills support students in developing collaboration,
effective communication and leadership skills (Kwangmuang et al., 2021). This is a
necessary aspect of working with a team and contributing to a diverse environment.

While the development of higher-order thinking skills is a key goal in education, it
is equally important to have effective evaluation tools that can measure students' progress
and mastery of these skills. In the ever-evolving landscape of education, it is crucial that
the evaluation tools used in the classroom accurately reflect students’ abilities to
understand complex concepts (Setiawan et al., 2021). (Setiawan et al., 2021). Practical
evaluation tools should encompass a variety of assessment forms to gauge students’
overall understanding, including their higher-order thinking skills. The HOTS instrument,
for instance, plays a significant role in creating a learning environment that fosters
problem-solving and adaptability to diverse situations (Lu et al., 2021).

Developing effective test instruments for higher-order thinking skills is not easy.
Requires deep knowledge of the material, a strong understanding of how students learn,
and good test design skills. Selection of appropriate content, preparation of questions that
can encourage students to think critically, as well as objective measurement of desired
skills are some of the challenges faced by developers of higher-order thinking skills test
instruments (Wijnen et al., 2021), especially in complex material such as the digestive
system. The digestive system is a field that involves various concepts, ranging from the
physical structure of the digestive organs to complex biochemical processes (Ahl, 2017).
In this context, developing test instruments that include an in-depth understanding of
functions, digestive processes, system-related problems, and the student’s ability to apply
this knowledge in real-life scenarios is essential.

However, several studies have shown that science teachers in Indonesian high
schools often face challenges in developing evaluation instruments that align with higher-
order thinking skills (Nida et al., 2020; Darong et al., 2024); similar issues are observed
in the digestive system topic. The instrument focuses too much on specific facts without

measuring deep conceptual understanding (Suhirman, 2024). The instruments created
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always fall into the trap of measuring how well students memorize information about the
parts of the digestive system without assessing their understanding of the relationships
between parts, the processes involved, or the health implications of the system’s function
(Rohmawati et al., 2025). In other cases, sometimes evaluation instruments tend to be too
heavy on technical terms or medical language, making it difficult for students to
understand the questions or assignments given (Ni’mah et al., 2018). Teachers can also
fall into the trap of creating evaluation instruments that are too one-way, only measuring
students’ knowledge without providing opportunities for them to apply the knowledge in
authentic contexts or to think critically about the digestive system (Utami et al., 2021).

Therefore, research was carried out to develop and validate a test instrument
specifically designed to measure higher-order thinking skills on digestive system material
at the secondary school level, especially middle school or junior high school. In this study,
researchers used the higher-order thinking skills framework developed by Resnick, a
highly respected approach in education (Ansori et al., 2019). This framework emphasizes
deep understanding, not just memorizing facts or procedures, and directs students to truly
understand concepts and ideas (Afandi et al., 2018). Resnick’s framework encourages
students to apply their knowledge and skills in real and relevant contexts (Ansori et al.,
2019). In addition, Resnick’s framework emphasizes the importance of critical thinking
skills such as analysis, evaluation, and synthesis, which can help students become more
independent thinkers (Afandi et al., 2018).

Previous research has investigated the development of higher-order thinking skills
test instruments in high school, focusing on mathematics learning. The research uses the
SEM (structural equation modelling) model and has produced a product that can evaluate
student learning success and the quality of teacher teaching (Benidiktus Tanujaya, 2016).
Another research developed a test instrument for higher-order thinking skills in junior
high school on quadratic equations. This research uses the APOS model (Action, Process,
Object, Schema) with Anderson and Krathwohl’s taxonomy indicators C3, C4, and C6
(application, analysis, evaluation). It produces 17 HOT question items ready to be used
(Kim How et al., 2022). Apart from that, similar research also focuses on junior secondary
students in the digestive system material. However, this research uses the Borg and Gall

model with indicators of Anderson and Krathwohl’s taxonomy of higher-order thinking
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abilities C4 to C6 (analysis, evaluation and creation), which produces 27 valid question
items (Utami et al., 2021).

While previous studies have shown promising results in developing HOTs-based
test instruments (Widyaningsih et al., 2021; Kim How et al., 2022; Rohmawati et al.,
2025), there is still a pressing need to contribute new insights by adopting a different
approach. Our research, which uses the Research and Development (R&D) method
through the ADDIE (Analysis, Design, Development, Implementation, Evaluation)
approach, aims to develop more structured and efficient test instruments. We also use
Resnick’s framework to measure higher-order thinking skills, as its perspective is more
comprehensive and focuses on in-depth understanding and application in authentic
contexts, unlike previous research that focused more on Anderson’s taxonomy. We
believe that our approach will provide a fresh perspective and valuable insights into the
challenges, approaches, and value of effective test instruments in understanding student
understanding. We hope that this article will serve as a basis for test instrument
developers, teachers, and other stakeholders in the education sector to optimize the

evaluation of high-order thinking skills in the digestive system.

MATERIALS AND METHODS

This research uses a Research and Development Design (R&D) approach by
adapting the ADDIE model, which consists of five stages: Analysis, Design,
Development, Implementation, and Evaluation (Hidayat & Nizar, 2021). Therefore, the
research procedure begins with the Analysis stage. At this stage, the researcher conducts
a source analysis to identify the foundations, guidelines, and standards used in developing
higher-order thinking skills (HOTs) test instruments before the preparation begins. Next,
in the design stage, the researcher creates a blueprint for the instrument by determining
HOT indicators and designing the content of the test instrument. This process is guided
by Resnick’s (1987) Higher Order Thinking Skills framework, which identifies five main
characteristics of higher order thinking: 1)Describe the material; 2)Make conclusions; 3)
Build representations/solutions; 4)Analyze; and 5)Building relationships by involving

basic mental activities. These characteristics served as a reference for formulating the
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indicators and ensuring that each item developed measures the abilities to analyze,
evaluate, and create in line with higher-order cognitive processes.

In the development stage, researchers construct test items based on the indicators
and content previously designed. This stage also involves a crucial validation process,
where two content experts ensure the relevance and clarity of each item in measuring
HOTs. The Implementation stage sees the testing of the instrument on ninth-grade
students, with a focus on item validity, reliability, discrimination index, and difficulty
level. Finally, in the Evaluation stage, researchers assess the quality of the developed
instrument based on the item analysis results, making necessary improvements before
finalizing the test.

Research data was collected at SMP Al-Qona’ah Bandung via a Google form link
distributed to students. The population in the study included all class IX students at the
school, while the sample used for testing the instrument was 30 students in class IX-C
who were selected using a simple random sampling technique. The simple random
sampling technique was chosen to obtain a sample with heterogeneous capabilities, which
in this study refers to students categorized based on their academic performance into four
levels: excellent, good, fair, and poor. This diverse stratification allows the instrument to
be tested across a range of student competencies, providing a broader and more accurate
picture of how well the instrument functions in diverse learning contexts (Arieska &
Herdiani, 2018).

The data analysis in this study focused on evaluating the quality of the test items.
Item validity was measured using the Pearson Product-Moment correlation, a statistical
measure of the strength and direction of the linear relationship between two variables.
Reliability was assessed using Cronbach’s Alpha, a measure of internal consistency. In
addition, item difficulty indices and discrimination indices were calculated to determine
the suitability of each question in measuring higher-order thinking skills. All analyses

were conducted using IBM SPSS Statistics 26.0 for Windows.

RESULTS AND DISCUSSION

In this comprehensive research, a series of meticulous procedures have been

conducted to reveal and analyze various relevant findings. Each methodological step has
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been carefully prepared, allowing for a more precise and detailed description of the

research results.

Stage 1: Analysis

At this stage, source analysis consists of curriculum analysis, which includes
relevant content analysis and analysis of the HOTs framework. The HOTs framework is
a set of guidelines that define and measure higher-order thinking skills. Curriculum
analysis is carried out to ensure that the curriculum used by an educational institution is
in line with the desired HOT capabilities/standards. If there are elements in the HOTs test
instrument that are not in line with the content of the curriculum, this can question the
validity or relevance of the curriculum in developing higher-level thinking skills. At this
stage, the researcher identified learning outcomes/campaign pembelajaran (CP)
contained in the digestive system material. The CP used in this research is “Identifying
life organization systems and carrying out analysis to find the relationship between organ
systems and their functions as well as abnormalities or disorders that arise in certain
organ systems (digestive system, circulatory system, respiratory system and reproductive
system)”.

After the CP was found, the researcher carried out an analysis by breaking down
the CP into a flow of learning objectives/ alur tujuan pembelajaran (ATP) to determine
the coverage of material studied in the digestive system at the junior high school level in
the independent curriculum. This is done because the questions must reflect the learning
objectives set in the curriculum so that the evaluation can accurately measure students’
understanding and achievement by what is expected from the curriculum (Nasir, 2015).
In the next stage, researchers carried out content analysis to ensure that the question items
in the HOTs test instrument were relevant to the experiences experienced by students or
at least related to situations they might have encountered in real life, both from teachers
and the mass media. Researchers also consider that each element must meet most or all
of the HOT characteristics recommended by the Curriculum Development Division
(Table 1).

Table 1. Characteristics Higher Order Thinking (HOT) Questions
Characteristics Description/Explanation of Each Characteristic
There is stimulation The material or items provided must provide a strong basis for
students to think critically, draw conclusions, and produce new
ideas that are deeply connected to the material being studied.
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Characteristics Description/Explanation of Each Characteristic
It consists of various Variation in command wording refers to the use of different types
levels of cognitive of questions, instructions, or tasks designed to measure a learner's
stimulation understanding, analysis, evaluation, and creativity.
An unusual context The use of the situation or context in question rarely occurs or has

never been questioned before, either in class or in textbooks.
Suitable for situations in  Questions must be designed so that students can relate learning to

real/concrete life experiences and situations that can be identified or experienced in
everyday life outside the classroom environment.
Non-recurring items Each question or question asked is designed in such a way that the

material or information used is not directly repeated or too similar
to the previous one.
Source: Modification of the Malaysian Curriculum Development Division (Kim How et
al.,2022).

Stage 2: Design

At the design stage, the researcher determines the indicators and content presented
in the instrument. As explained previously, the HOT indicators used in research are a
framework for high-order thinking skills developed by Resnick, 1987 with the following
indicators:  1)Describe  the  material; 2)Make  conclusions;  3)Building
representations/solutions; 4)Analyze; and 5)Building relationships by involving basic
mental activities (Resnick, 1987 in Tan & Halili, 2015). Each indicator was developed
into two questions. The type of question created is a subjective question (essay). There
are several reasons behind the choice of subjective questions in this instrument
development research, including it can encourage students’ critical thinking and
flexibility in expressing ideas in different ways, direct students to analytical thinking,
strengthen personal relevance, which increases students’ interest, and it can measure
understanding in more depth (Asrul et al., 2022). The content that will be asked in the
instrument includes a discussion of 1)The function of the digestive organ system and its
processes in humans; 2) Disturbances in the digestive system; 3)Healthy and nutritious
food and its sources; and 4) Process of the digestive system of ruminant animals. Based
on the series of procedures that have been carried out, 10 questions were obtained with
detailed instrument grids (Table 2).

Table 2. Instrument Grids
Learning HOTs Indicator

Achievements (Resnick) Learning Materials Numb
Identifying  the Describe the Functions of the digestive system organs 1
organizational material and how they work in humans (small
systems of life and intestine)
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Learning HOTs Indicator

Achievements (Resnick) Learning Materials Numb
conducting Disorders of the human digestive system 6
analysis to find (maag/gastric acid)
the relationship Making Disorders of the human digestive system 2
between  organ conclusions (diarrhea)
systems and their Functions of the digestive system organs 7
functions as well and how they work in ruminant animals
as abnormalities (abomasum)
or disorders that Building Healthy and nutritious food as an effort to 3
appear in certain representations/ maintain the health of human digestive
organ systems solutions organs
(digestive system) Sources of healthy and nutritious food and 8
their benefits for the body (milk)
Analyze Types and functions of enzymes in the 4
human digestive system (amylase enzyme)
Functions of the digestive system organs 9
and how they work in humans (tongue)
Building Choking mechanism as one of the 5
relationships by processes/parts in the digestive system
engaging in Efforts to maintain the health of the 10
fundamental digestive system organs

mental activities

Stage 3. Development

The grid that has been prepared will be the basis for answering questions about the
instrument’s development. Researchers use this grid as a guide to develop various
questions that reflect the scope of the material and the desired level of difficulty to
accurately measure the desired knowledge or ability. This process involves careful
consideration of the content, the level of difficulty, and the language used in the questions
(Table 3).

Meanwhile, for verification and variation of the level of accuracy of HOTs and
language indicators, all questions on the test instrument were reviewed and evaluated by
a panel of experts. This panel comprises lecturers in charge of the Learning Evaluation
course with doctoral degrees, professors in Education, and lecturers in charge of the
Biology Education course with postgraduate degrees. These experts were appointed as
interpreters to ensure that the HOTs domain level that the researcher has determined, the
content of the digestive system material, and language are not only accurate but also
applicable for further use by students, underscoring the value of their work.

Table 3. HOTs Question Item Example
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Numb

Question Description

Today Rani didn’t go to school because she was sick. Rani had a stomachache.
According to the doctor, one of Rani's digestive organs was infected by bacteria so that
water absorption was not optimal and caused the feces to become runny. Based on the
description of the story, which organ is experiencing this disorder? Explain the reason!
Jakarta - Several people have experienced unfortunate incidents due to food. One of
them was a middle-aged man who died from choking while eating my cake. He enjoyed
my cake as usual until he finally choked. At first, Ji Rimei had difficulty breathing
because her throat was swollen. After that, the child realized that his father had
experienced serious choking. (Source:  https://food.detik.com/info-kuliner/d-
6549689/tragis-pria-kehilangan-nyawa-karena-tersedak-kue-ku.)

The text above is an excerpt from a choking incident. Choking is an incident that almost
everyone has experienced. Explain:

a. Why do we experience choking?

b. How does choking occur?

The tongue is one of the organs involved in the digestive system. Inside the tongue are
papillae. Papillae themselves are protrusions on the upper surface of the tongue. Papillae
contain taste nerve cells, sensory cells, supporting cells, and also serous glands that
produce saliva. These taste nerve cells have been programmed to have four tastes,
namely sweet, sour, salty, and bitter. But in reality when eating food containing chili,
we taste spicy. Based on this case, explain:

a. Where does the spicy taste come from?

b. How does the spicy taste mechanism occur?

Stage 4. Implementation

Upon the completion of the HOTs test instrument, a pivotal phase follows: the
implementation. This involves the actual testing of the test items. The initial test
instrument was comprised of 10 subjective questions designed as structured problem-
solving exercises.

At this stage, the test item’s results are not just reviewed, but carefully analyzed, as
they are an integral part of the instrument development process. These results provide an
in-depth picture of the validity, reliability, discriminatory power, and difficulty level of
each test item that has been developed, engaging us in the refinement of the instrument.
Validity Test

Our validity testing is a comprehensive process, evaluating the instrument's ability
to accurately, consistently, and relevantly measure the intended concept or variable
(Hylton et al., 2022). This thorough testing uses Pearson product-moment on the SPSS
26.0 for Windows application (Table 4).

Table 4. Instrument Validity Analysis

Numb Question Sig.Hit Interpretation Correlation
Q1 Pearson Correlation ,840™ . .
Sig. (2-tailed) ,000 Valid Very High
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Numb Question . Sig.Hit _ Interpretation Correlation
M e S Vel Enough
@ e Coriaion I
O e Corsli I
N o v Very High
Q0 Lo Colain SR, v
N Gy Vel Enough
O e G T v
© o e Enough
Qo pearson Conclaron S0 Valid Very High

* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).
(Source: SPSS 26.0 for windows)

According to Puspasari, H & Puspita (2022), a question item instrument can be
declared valid if the calculated r-value, which measures the strength and direction of the
relationship between two variables, is greater than the table r value (0.361 for significance
0.05 and 0.463 for significance 0.01 with a sample size of 30). Similarly, the computed
sig value, which indicates the probability that the observed correlation could be due to
random chance, should be less than the reference sig value (0.05 or 0.01). Based on these
provisions, it can be seen that all questions that have been asked are valid with a
correlation level of 30% in the sufficient category (range 0.40 - 0.60), 40% in the high
category (range 0.60 - 0.80), and 30% in the very high category (range 0.80 - 1.00).
Reliability Test

The reliability test results were obtained using Alpha Cronbach on 10 questions.
This method calculates the average correlation of each item with every other item,
providing a measure of internal consistency. The results proved the questions were
reliable if the calculated sig value > reference sig 0.60 (Maryani et al., 2021). The
calculation results show a figure of 0.878, which means that the instrument has a high
level of reliability for use. If the reliability of an instrument is high, the measurement error
will be reduced; conversely, if the instrument’s reliability is low, the measurement error

will be greater (Ghozali, 2018). A high level of reliability on each item indicates that the
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measurement results achieved by the same individual when retested with an identical test

at different times show high consistency.
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Discrimination Power and Level of Difficulty Test

The discriminatory power test, a crucial component of the evaluation process, aims
to assess the instrument's ability to distinguish between respondents with high
performance and those with low performance (Damayanti et al., 2021). Similarly, the
difficulty level test, another key aspect, aims to measure the level of difficulty or ease of
a question in the instrument for respondents (Damayanti et al., 2021). By conducting these
tests, instrument developers can ensure that the instrument has the right variation in
difficulty levels. Both types of tests were conducted using the SPSS 26.0 for Windows
applications (Table 5).
Table 5. Analysis of Discriminatory Power and Level of Difficulty

Corrected Item . P .
Numb. (Discriminatory Power) Information (Difficulty) Information
Ql ,178 Very Good 0,37 Currently
Q2 517 Good 0,00 Difficult
Q3 ,522 Good 0,40 Currently
Q4 ,622 Good 0,40 Currently
Q5 ,758 Very Good 0,43 Currently
Q6 ,598 Good 0,17 Difficult
Q7 ,359 Enough 0,00 Difficult
Q8 721 Very Good 0,03 Difficult
Q9 ,372 Enough 0,00 Difficult
Q10 ,861 Very Good 0,40 Currently

Source: SPSS 26.0 for windows)

From Table 5, it can be seen that all questions on the HOTs test instrument have
positive discriminatory power (have high discriminatory power) with a sufficient
category of 20% (range 0.30 - 0.39), good of 40% (range 0.40 - 0.70), and very good of
40% (range 0.71 - 1.00). For the difficulty level test, 50% of the questions are at the
difficult level (range 0.00 - 0.29), and the other 50% are at the moderate level (range 0.30
- 0.69).

Stage 5. Evaluation

The analysis of the test results is a crucial step in our evaluation process. It involves
a thorough review of the students' answers to the tested questions, providing us with
valuable insights into how well the test items measure students’ understanding of the
material being tested. This analysis also helps us determine which test items are suitable

for use in the actual research sample if this instrument is to be used (Meesak et al., 2022).
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Question number one develops an instrument that highlights the organs involved in
the digestive system and their functions. This question shows an overview of the human
digestive system along with a brief definition of the digestive process. The focus of the
question is the digestive organs involved in absorbing food nutrients and how the body
processes and absorbs these nutrients. The trial results showed that question number one
has high validity with a significance level of 0.840, indicating a strong relationship
between the question and what should be measured. A high correlation strengthens the
question’s ability to differentiate students based on their knowledge or skills (Elmedina
Nikogevig-Kurti, 2022). The discriminatory power of this question is also in the
outstanding category, which allows it to effectively separate high and low achievement.
Although the level of difficulty is not too extreme (moderate category), this shows that
the question is not too easy or difficult; the moderate level of difficulty is also suitable
for measuring variations in student abilities (Pradipta & Kurniawan, 2023). Thus, the
interpretation results confirm that question number one is suitable for use as an evaluation
instrument.

Question number two develops an instrument that highlights disorders in the human
digestive system. This question introduces the problems experienced by one of the
characters written by the researcher, where this character has a stomach ache due to a
bacterial infection that causes his faeces to become liquid. The focus of the problem asked
is which organ is thought to be disturbed and the reasons for the supporting theory. The
trial results showed that question number two has moderate validity with a significance
figure of 0.569, indicating a relevant relationship with what should be measured. The
correlation of the question is in the sufficient category (still within the accepted range),
which indicates a sufficient relationship between the question and what should be
measured. The discriminatory power of question number two is also good, which means
it can separate high and low achievement well. This question’s difficulty level is in the
difficult category, which indicates that it may be challenging for students but can still be
used to measure their abilities at a higher level. Difficult questions are considered suitable
in tight selection situations because they are expected to be able to distinguish between
high and low-ability participants more clearly (Nasir, 2015). Moreover, the purpose of

developing this instrument is to measure high-level thinking skills. Thus, the
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interpretation results state that even though question number two is not perfect, the
question can still be used as an evaluation instrument.

Question number three develops the instrument by explaining the cooperation of
digestive organs and glands in carrying out their processes. This question highlights the
importance of healthy and nutritious food in maintaining a healthy digestive system. The
problem focuses on the definition of healthy and nutritious food and the importance of
consuming such food. The question also asks about other efforts that can be made to
maintain a healthy digestive system.

Meanwhile, question number four discusses enzymes in the digestive system with
a table regarding the location and function of each enzyme. The main problem is why the
amylase enzyme is produced twice during digestion, namely in the oral cavity and the
small intestine. The trial results showed that these two questions had high validity with
significance figures of 0.618 and 0.742, indicating a significant relationship with what
should be measured. High correlation confirms the reliability of the questions in
measuring students’ understanding or performance. The discriminatory power of these
questions is also quite good, with moderate difficulty. Thus, the interpretation results state
that questions three and four can be used as evaluation instruments.

Question five introduces the choking mechanism as an evaluation instrument. This
question presents a news text that narrates an incident of a man’s death due to choking on
food. The question's focus is on understanding the reasons behind the choking incident
and how it could have occurred. The trial results show that question number five has high
validity, marked by a significance figure of 0.824, and a very high correlation. The
question also demonstrates excellent discriminatory power with moderate difficulty. The
interpretation results confirm that question number five is a suitable evaluation
instrument, further reinforcing the effectiveness of the assessment methods.

Question number six discusses one of the disorders of the human digestive system,
namely gastritis. This question begins with a story about an employee who often misses
his meal times, which results in complaints of pain in the pit of the stomach and nausea.
The focus of the questions developed is why the employee can suffer from gastritis and
how such a disease can occur in someone. On the other hand, question number eight
discusses the application of healthy and nutritious food sources in everyday life. This

question begins with a list of food ingredients, often allergens, including milk. The focus
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of the problem developed is a solution for people who are allergic to cow’s milk but still
have to consume milk because of the importance of the content in the ingredients.

The trial results showed that questions six and eight had high validity with a
significance figure of 0.682 and 0.780 and a correlation that was in the high category.
Both also showed good and excellent discriminatory power. Instruments with good
discriminatory power tend to measure the desired concept or skill more accurately. This
reflects that the instrument is well-designed and able to provide informative results. The
difficulty level of both questions is in the difficult category. Questions with a high
difficulty level are often considered good in measuring high-level thinking skills because
they can encourage participants to think deeper, analyze information, and evaluate
existing options. Complex questions can also measure participants’ ability to adapt to new
challenges and solve complex problems. This reflects the participants’ ability to think of
alternative solutions and strategies that can be applied in various contexts. The
interpretation results suggest that questions number six and eight are worthy of use as
evaluation instruments.

Question number seven discusses the function of the digestive system organs and
how they work in ruminant animals. The question is presented with a stimulus in the form
of a picture of the digestive tract in ruminant animals (one of which is a cow). The focus
of the problem discussed is asking which organ in the stomach of a cow functions as the
actual place of digestion, considering that ruminant animals have four types of stomachs
with different functions. Students must answer the question with reasons supported by
theory. Meanwhile, question nine discusses one of the human digestive organs, the
tongue. The question is given a stimulus in the form of information that the tongue has
papillae that can taste various food flavours, such as sweet, sour, salty, and bitter. The
focus of the problem discussed is why someone can taste spicy while the tongue only has
papillae with four flavours.

The trial results showed that both questions had good validity with a significance
figure 0f 0.418 and 0.457 and a correlation in the pretty good category. The discriminatory
power of the two questions was categorized as sufficient; in some contexts, using
instruments with “sufficient” discriminatory power is still acceptable, depending on the
instrument’s purpose (Yoel et al., 2018). The level of difficulty of the two questions was

in the difficult category. Thus, the interpretation results stated that questions seven and

135|BIOMA: Jurnal Ilmiah Biologi, 14 (1), April 2025



Iis Sumiati, Neneng Windayani, Ida Farida, Tri Cahyanto. Class Evaluation:
Development of Higher Order Thinking...

nine could still be used. However, they required adjustments or revisions to improve the
quality of the instrument. One type of revision that can be made is improving the
instructions or context in the question instructions. The arrangement of the language of
the question instructions must provide sufficient information to understand the context
and solve the questions correctly (Widana, 2017; Nurrifqy, 2024). Clear contextual
settings will help students understand the situation presented.

Question number ten discusses efforts to maintain the health of the digestive system
organs. The question presents stimuli in the form of benefits and consequences of sweet
foods. The focus of the questions developed is why one should not consume too much
sweet food and the disorders it can cause. The trial results showed that question number
one has high validity, a significance level of 0.906, and a very high correlation. The
discriminatory power of this question is also in the outstanding category, and the
difficulty level is in the moderate category. Thus, the interpretation results confirm that

question number ten is suitable for use as an evaluation instrument.

CONCLUSION

Based on the research, the developed test instrument for assessing higher-order
thinking skills (HOTs) on the digestive system topic demonstrated strong content validity,
with Content Validity Index (CVI) values ranging from 0.42 to 0.91. The instrument also
showed high internal consistency, as indicated by a Cronbach’s Alpha of 0.878. Eight out
of ten items met the criteria for high validity and good to excellent discriminatory power,
effectively measuring students’ conceptual understanding and cognitive skills. Although
items 7 and 9 yielded relatively lower validity and moderate discrimination indices, they
remain potentially usable with appropriate revision—such as improving item clarity and
context—and further empirical testing. In conclusion, the instrument is considered valid
and reliable for evaluating HOTs in junior high school science education. Its role in
promoting student learning and understanding makes it a valuable resource for teachers
seeking to implement competency-based assessments aligned with current curriculum

standards.
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SUGGESTION

In future research, it is suggested to create instruments with a more diverse set of
questions that encompass a broader range of science topics, with a focus on the digestive

system. This expansion is expected to deepen students' understanding and knowledge.
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