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Higher level thinking skills (HOTS) and mathematical problem-solving
skills are still the main problems in mathematics learning at the high
school level, especially on the topic of rows and series. Field observations
show that many students experience obstacles in finding patterns, relating
concepts, and using formulas to solve contextual problems. This situation
indicates the need for more innovative teaching tools, not limited to
procedural exercises, but also to cultivate critical, analytical, and creative
skills. This research is designed to produce a valid, practical, and effective
HOTS-based Student Worksheet (LKPD) in improving mathematical
problem-solving skills. The method used is Research and Development
(R&D) with the ADDIE model, involving 70 class X students at SMA Negeri 1
Sihapas Barumun. The research instruments consist of expert validation
sheets, teacher and student questionnaires, pretest-posttest tests, and
observation of learning implementation. The results of the study showed
that LKPD met valid criteria, received a practical response, and was proven
to be effective in improving problem-solving ability with medium to high N-
gain categories. Thus, HOTS-based LKPD is worthy of being used as an
innovative tool in line and series materials to support 21st century skills.

This is an open access article under the CC-BY-SA license.

INTRODUCTION

The rapid development of information technology, the demands of globalization, and
the increasing complexity of problems in the 21st century confirm that Higher Order Thinking
Skills (HOTS)—which includes the ability to analyze, evaluate, and be creative—are key
competencies that must be possessed by students (Hidayah, 2023); Kusumaningtyas, 2024).
HOTS not only serves to expand the mastery of academic knowledge, but also plays an
important role in forming adaptive critical thinking and problem-solving skills, so that
students are able to deal with various new situations more effectively (Omanda et al., 2023).
In addition, the 21st century competency framework places critical thinking, problem-
solving, and creativity skills as key pillars to prepare students for real-life challenges. In line
with that, the development of HOTS-based teaching tools, such as contextual LKPD, has been
proven to encourage the improvement of high-level thinking skills while strengthening
learning independence (Niwanggalih, 2023); (Karwadi, 2024). Thus, HOTS has become an
important foundation in contemporary education that aims not only to produce academically
intelligent graduates, but also to be resilient in adapting to global dynamics.

The results of international assessments such as PISA and TIMSS show that many
education systems in the world still face major challenges in fostering Higher Order Thinking
Skills (HOTS). The data showed a significant gap in students' mathematical abilities, especially
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because the questions used still tended to be oriented to memorization and procedure alone
(Kadijevich, n.d.). This condition raises concerns that students are undertrained in developing
critical, analytical, and creative thinking skills, which are actually the main pillars of 21st
century competence. In addition, the TIMSS report highlights the weak application and
reasoning skills of students when faced with contextual or open-ended problems, thus
showing that mathematics learning is not fully able to equip students with complex problem-
solving skills (OECD, 2023). This fact emphasizes the urgency of reform of mathematics
education, both in curriculum, learning instruments, and assessments. The reform must be
directed at the creation of a learning experience that emphasizes the development of HOTS,
so that students are able to adapt to global dynamics that demand creativity, innovation, and
high-level thinking skills.

Thus, the strengthening of HOTS becomes a very important foundation in modern
mathematics education. The development of HOTS-based Student Worksheets (LKPDs)—
especially on row and series materials—can be seen as a strategic step to encourage students
not only to understand concepts procedurally, but also to practice critical, analytical, and
creative thinking skills. HOTS-based LKPD serves as a bridge between theory and practice, as
well as answering the gap between learning to memorize and the demands of high-level
thinking skills required in PISA, TIMSS, and the challenges of the 21st century (Hidayah,
2023).

In fact, mathematics learning at the high school level is still often dominated by
mechanistic routine problems. Most exercises focus only on applying formulas without
understanding the concepts behind them. This approach leads to rote learning—an instant
but tangible result in understanding—which inhibits the transfer of knowledge to new
situations as well as the inability to deal with non-routine problems that require complex
reasoning (Kusumaningtyas, 2024). The phenomenon of rote learning has long been a
concern. In the modern context, these limitations are exacerbated by the global demands for
adaptability and criticality. Therefore, the development of HOTS-based LKPD is a relevant
solution—designed with contextual, open, and challenging questions so that students are
trained to understand problems, plan strategies, implement solutions, and evaluate their
learning outcomes (Omanda et al.,, 2023).

As a result of this practice, students are not flexible in thinking. When faced with non-
routine problems, they tend to rely on standard procedures even if they are not in context—
indicating the limitations of problem-solving. A HOTS-based approach is important to foster
creativity, reflectivity, and high-level thinking as a provision in the era of globalization
(Niwanggalih, 2023). In addition, row and series material has a strategic role because it is
able to train the systematization of applied thinking; Connecting number patterns with
advanced concepts such as infinite series, limits, and mathematical modeling. This approach
encourages students to think logically and structurally in understanding abstract concepts
contextually (Kusumaningtyas, 2024).

Furthermore, the application of rows and sequences in everyday life makes them highly
relevant to the needs of the modern century. For example, this concept can be used to
understand compound interest calculations, population growth predictions, and analysis in
the fields of science, economics, finance, and engineering (Jones, 2021). By understanding the
patterns and structures of numbers, students are not only limited to mastering formulas, but
also able to develop analytical accuracy and numerical skills. This shows that linear and
sequential learning can be a strategic means to cultivate high-level thinking skills that are

80 (&) educofa@uinsyaha.ac.id



Development of LKPD Based on Higher Order Thinking Skills to Improve Mathematical
Problem-Solving Skills
Hendri Muliadi

essential for academic and professional success. Although rows and sequences are
fundamental mathematical concepts as well as rich in applications, this material is often a
source of difficulty for students. A number of studies show that many students are still weak
in following the steps of solving problems, especially in recognizing patterns, abstracting
problems, and choosing the right solution strategies (Saifurrisal, 2022). Mistakes that often
arise include misinterpreting the context of the question, being unable to relate information
to previous concepts, and difficulty evaluating results according to the Polya stage. The
findings underscore the importance of developing innovative teaching tools, such as the
HOTS-based Student Worksheet (LKPD), to encourage in-depth understanding while
improving problem-solving skills.

The results of previous research also show that the LKPD developed still tends to be
procedural and has not fully integrated a contextual approach to foster Higher Order
Thinking Skills (HOTS). For example, the study of Rahmadhani, Mulyono, and Hapizah (2025)
found that although the LKPD on row and sequence material was declared valid and practical,
the main focus was more on strengthening computational thinking without putting pressure
on real-life contexts or non-routine problems that challenged HOTS. Similarly, Tumangger
(2024) research using the Realistic Mathematics Education (RME) approach has been shown
to improve problem-solving skills, but the association of the material with the everyday
context is still limited to certain parts. This condition shows the need for the insertion of a
wider context in order for the potential of HOTS to be optimized.

Although some HOTS-based LKPD developments have been carried out at the junior
high school level (e.g, HOTS-oriented LKPD by SMP Negeri 7 Yogyakarta which shows high
validity and effectiveness; Izzati, 2024), is still limited in its applicative context—the main
focus is on improving non-routine problem-solving skills, without deep contextual linkages.
Thus, there is a significant research gap, namely the need for the development of HOTS-based
LKPD that is not only valid, practical, and effective, but also contextually developed—that is,
designed by including real problems or situations relevant to students' lives, to strengthen
the application of HOTS in row and series learning.

The purpose of this research is to develop a HOTS-based LKPD that meets valid,
practical, and effective criteria to improve students' mathematical problem-solving skills in
row and series materials. The development model used follows R&D frameworks such as
ADDIE, which has been proven to be successful in producing feasible and applicable LKPD in
various mathematics lesson contexts (Sutarni et al., 2024). By designing LKPD that is valid
according to experts, practical according to direct users (teachers and students), and effective
based on the results of improving students' abilities (e.g. through N-gain analysis and
pretest—posttest differential tests), it is hoped that this teaching tool will be an innovative
solution to strengthen 21st century competencies in the local context of schools.

METHODE

This research is included in the category of research and development (R&D) by
applying the ADDIE model, which consists of five main stages, namely Analysis, Design,
Development, Implementation, and Evaluation (Adeoye et al., 2024). The selection of the
model is based on its ability to provide consistent and systematic work steps in producing
learning tools that are not only valid, but also practical and effective. The research was
carried out at SMA Negeri 1 Sihapas using the One-Group Pretest-Posttest design. This design
is considered appropriate because it provides an opportunity to compare the learning
outcomes of students before and after the use of the designed device (Hasibuan, 2022;
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Wahyudin, 2024). A total of 70 students of class X were involved as research subjects, so that
they could represent real conditions in the field as well as test the quality of the product in
actual learning situations.

The research instruments used are comprehensively designed to be able to assess the
feasibility, practicality, and effectiveness aspects of the product. The instruments include
expert validation sheets that evaluate the content, language, construction, and integration of
Higher Order Thinking Skills (HOTS) aspects; questionnaires of teacher and student
responses that assess the level of product practicality; as well as a mathematical problem-
solving ability test based on Polya steps. In addition, the learning implementation
observation sheet is also used to provide a more detailed overview of the process of
implementing products in the classroom. Research data was collected through needs
questionnaires, expert validation, pretest and posttest tests, classroom observations, and
documentation. Data analysis is carried out by integrating quantitative and qualitative
approaches. Product validity is calculated based on the average validator score; practicality is
analyzed through the percentage of teacher and student responses; The effectiveness of the
product was measured using the N-gain test and the achievement of minimum learning
completeness (KKM). Meanwhile, the observation data was analyzed in a qualitative
descriptive manner to describe the implementation of learning—thus producing complete
findings regarding the quality of development products.

RESULT AND DISCUSSION

Based on the results of validation involving mathematics education lecturers, media
experts, and practitioner teachers, the HOTS-based LKPD developed obtained a high average
score in all aspects of the assessment. In the content aspect, for example, this teaching tool
achieved an average score of 3.6 out of a scale of 4 with a very valid category. The findings
indicate that the row and series material presented have been aligned with the curriculum
and integrate problem-solving indicators according to the Polya stage. Therefore, the content
of the LKPD is considered relevant and able to support the achievement of the set learning
objectives. In terms of language, LKPD obtained an average score of 3.5 with a valid category.
This assessment is based on the clarity of the sentences used, which are considered
communicative and easy to understand by students. The ease of language in the LKPD is one
of the important factors so that students can follow the instructions well and be able to relate
the material to the learning activities provided. In addition, the presentation aspect received
an average score of 3.7 with a very valid category. This is because the preparation of the
LKPD is considered systematic, logical, and able to display interesting learning activities so as
to motivate students to be actively involved.

Furthermore, the integration aspect of HOTS obtained an average score of 3.6 with a
very valid category. This reflects that the activities contained in the LKPD have been
consistently designed to train high-level thinking skills, including the ability to analyze,
evaluate, and create. This validation is in line with the results of Septiani, Yuhana, and
Sukirwan (2022) research, which affirms that learning tools can be said to be valid if the
HOTS indicator is fully integrated into the content and learning activities. In other words, the
LKPD developed is not only materially relevant, but also effective in directing students
towards higher-level thinking skills.
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Table 1. Results of HOTS-Based LKPD Expert Validation

Aspects Assessed Average Score Category

Isi 3,6 Highly Valid
Language 3,5 Valid
Presentation 3,7 Highly Valid
HOTS Integration 3,6 Highly Valid
Total Average 3,6 Highly Valid

The practicality of HOTS-based LKPD was evaluated through a response questionnaire
given to teachers and students with the scope of assessment on the aspects of readability,
ease of use, clarity of instruction, and benefits obtained in learning. The results of the
questionnaire showed that the average response of teachers reached 87% and student
responses of 84%. This percentage is categorized as very practical because it exceeds the
minimum limit of 70% set as the eligibility standard. These findings show that the LKPD
developed is able to be applied effectively in the context of real learning.

From a teacher's point of view, LKPD is considered very helpful in managing problem-
solving-based learning. Teachers feel that the activity structure in the LKPD makes it easier
for them to develop systematic learning steps and present problems that are relevant to the
competencies they want to achieve. Meanwhile, students assessed that LKPD not only made
the material of rows and sequences easier to understand, but also presented challenges that
encouraged them to think more critically and contextually. This shows that HOTS-based
LKPD has a dual role: as a pedagogical instrument for teachers as well as a learning medium
that empowers students.

These results are in line with the research of Wulandari, Mulyatna, and Surya (2022)
who emphasized that HOTS-based LKPD is practically used in geometry learning. The study
found that the existence of HOTS-based LKPD was able to increase student active
participation while making it easier for teachers to present non-routine questions. Thus, it
can be concluded that the practicality of HOTS-based LKPD can be seen not only from the
high percentage of positive responses, but also from the real impact in supporting more
interactive, contextual, and development-oriented learning of higher-level thinking skills.

Table 2. Results of HOTS-Based LKPD Practicality Test

They respond Percentage (%) Category

Teacher 87 Very Practical
Students 84 Very Practical
Average 85,5 Very Practical

The effectiveness of HOTS-based LKPD was evaluated through a comparative analysis
of pretest and posttest scores on students' problem-solving abilities. The results showed that
the average score of the students' pretest was 55.4 increased to 78.6 in the posttest. In
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addition, the classical completeness percentage reached 82%, which means that it has
exceeded the Minimum Completeness Criteria (KKM) set. This data provides an idea that the
implementation of LKPD is able to have a positive impact on improving students' mastery of
concepts and mathematical problem-solving skills.

Furthermore, the effectiveness of LKPD was also strengthened by the results of the
calculation of N-gain of 0.56 which was included in the medium category. This figure shows a
significant increase in students' conceptual understanding after participating in learning
using HOTS-based LKPD. This increase indicates that LKPD not only provides new
knowledge, but also equips students with better thinking strategies in solving mathematical
problems. Thus, LKPD plays a role as a medium that is able to bridge the gap between
procedural mastery of material and high-level thinking skills.

These findings are in line with the research of Maimunah, Hariani, and Yuanita (2023)
which states that HOTS-based teaching tools have proven to be effective in improving the
mathematical problem-solving skills of high school students, with the category of increasing
N-gain in the medium to high range. This confirms that the HOTS-based LKPD developed not
only meets the aspects of validity and practicality, but is also effective as an innovative
learning tool for row and series materials. With this effectiveness, LKPD has the potential to
continue to be developed and applied in mathematics learning at various levels of education
to strengthen students' high-level thinking skills.

Table 3. Results of HOTS-Based LKPD Effectiveness Test

Parameter Pretest Posttest N-Gain Category Remarks

Average 55,4 78,6 0,56 Medium Eff_e.ctlve increase
Score ability

Completion Exceeding  MOH
Percentage 38% 82% - - (275% of students
(%) complete)

The results of the experts' validation show that the HOTS-based LKPD developed is
included in the category of very valid in terms of content, language, presentation, and
integration of HOTS indicators. The positive assessment confirms that the material contained
is in accordance with the demands of the curriculum, presented in clear and easy-to-
understand language, and designed in a format that supports learning objectives. This
validation provides assurance that the LKPD is not only theoretically feasible, but also ready
to be applied in learning practice to support the development of students' high-level thinking
skills. This is in line with the findings of Afriliyanti et al. (2023) who showed that HOTS-based
interactive LKPD on ecosystem materials obtained a media validity of 82% (very feasible)
and a material validity of 72.7% (feasible).

The suitability of the content aspect with the curriculum is the main factor in ensuring
the integration between teaching tools and the academic needs of students. The row and
series materials presented in the LKPD have been arranged based on learning indicators that
refer to basic competencies, so they are relevant to help students understand concepts more
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deeply. In addition, the use of communicative language makes LKPD easier to understand and
accessible to various levels of students' abilities. This view is supported by Kahar et al. (2021)
who stated that validation tests by experts on the format, substance, grammar, and benefits of
worksheets showed "good" to "very valid" validity results before field tests were continued.

In terms of presentation, LKPD is designed systematically by displaying challenging and
interesting activities, so as to increase students' motivation to learn. A good presentation
includes a logical flow of activities, a supportive visual display, and clear instructions. With
presentations like this, students can more easily follow the learning flow, understand the
steps to solve problems, and relate concepts to real context. Quality presentation is also one
of the benchmarks for construct validity—where the format and structure of the LKPD must
be able to reflect the integration between theory and implementation. Noprinda and Soleh
(2019) also emphasized that HOTS-based LKPD is suitable for use in the context of education
and supports the achievement of student learning outcomes.

This validity finding corroborates the view of Akker (2013) that teaching tools that are
declared valid must meet at least three criteria, namely content validity, construct validity,
and display validity. These three aspects complement each other in ensuring the acceptance
of teaching tools as an effective learning medium. With the fulfillment of these three aspects
in the HOTS-based LKPD, it can be concluded that this tool not only meets academic
development standards, but is also relevant to the real needs of students to develop high-
level thinking skills. High validity is an important foundation for the effectiveness of the
implementation of LKPD in improving the quality of mathematics learning in schools. The
results of the practicality test obtained from the responses of teachers and students showed
that HOTS-based LKPD was included in the category of very practical. This indicates that the
teaching tool is easy to use and can be effectively integrated into daily learning activities. This
high level of practicality reflects that the LKPD is not only theoretically appropriate, but also
able to be applied well in the context of real learning in the classroom. Thus, LKPD can be
seen as a learning instrument that is able to answer the practical needs of teachers and
students while supporting the achievement of curriculum goals. This practicality is in line
with the theory of Plomp and Nieveen (2013) who affirm that an educational product must
meet three main criteria, namely that it can be applied efficiently in real situations, is well
received by users, and provides direct benefits to learning. HOTS-based LKPD has proven to
be able to meet these three criteria. Efficiency can be seen from the teacher's ease in
managing the learning process, acceptance is shown through the positive response of
teachers and students, while the direct benefits are reflected in increased student
involvement in learning row and series material.

Teachers feel that the existence of LKPD is very helpful in arranging learning that is
oriented towards problem solving. The systematic structure of the LKPD makes it easier for
teachers to direct students to think critically and follow more targeted problem-solving steps.
Meanwhile, students consider LKPD as a medium that is able to make row and series material
more meaningful. Through activities that are designed to be contextual and challenging,
students feel more challenged to think deeply, explore new strategies, and connect
mathematical concepts to real-life situations.

In addition, the practicality of this LKPD also strengthens the practicality criteria stated
by Riduwan (2012), namely that a teaching tool can be declared practical if at least 70% of
user responses state that it can be used properly. The results of the study show that the
response of teachers and students exceeds this limit, even in the category of very practical.
This confirms that HOTS-based LKPD is not only valid in terms of content, but also practical
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to be applied in mathematics learning. As such, these tools have great potential to be widely
applied in an effort to improve the quality of learning that emphasizes the development of
high-level thinking skills. The HOTS-based LKPD developed in this study not only meets the
aspects of validity and practicality, but also proves to be effective in improving students'
mathematical problem-solving skills. This can be seen from the results of the pretest and
posttest analysis which showed a significant increase after learning using LKPD. The increase
was measured through the N-gain value which was in the medium category, as well as
accompanied by a classical completeness percentage of more than 75%. These findings
indicate that LKPD is able to have a real impact on improving the quality of student learning.

This effectiveness supports the theory of Hake (1999), who emphasizes that the
success of a teaching tool can be judged by the magnitude of a statistically significant increase
in N-gain scores. With the N-gain value obtained, HOTS-based LKPD can be categorized as
effective because it is able to encourage students to progress in understanding concepts while
applying them in problem solving. This shows that learning instruments designed with the
HOTS principle can function optimally in forming more complex mathematical thinking skills.
Furthermore, the effectiveness of LKPD is also in accordance with Polya's (1973) view
regarding problem-solving learning. Polya stated that an effective problem-solving process
must lead students through four main stages, namely understanding the problem, developing
a solution plan, implementing the chosen strategy, and reviewing the results obtained. The
activities that are integrated in the HOTS-based LKPD are proven to be in harmony with these
stages, thus providing a systematic learning experience while training students to think
reflective and critically. Thus, the development of HOTS-based LKPD in this study has met
three main criteria in the theory of teaching tool development, namely validity, practicality,
and effectiveness. Validity is evidenced by the feasibility of content and presentation in
accordance with the curriculum, practicality is reflected in the ease of use by teachers and
students, while effectiveness is seen in a significant increase in mathematical problem-
solving skills. These results confirm that HOTS-based LKPD can be used as an innovative
learning tool that not only improves learning outcomes, but also develops essential high-level
thinking skills in facing the challenges of the 21st century.

The results of the study show that the HOTS-based LKPD developed is able to improve
students’ mathematical problem-solving skills. This is in line with the concept of Higher
Order Thinking Skills (HOTS) which emphasizes analysis, evaluation, and creation skills in
accordance with the revised Bloom Taxonomy (Anderson & Krathwohl, 2001). In the context
of mathematics learning, HOTS plays an important role in helping students think critically
and creatively in solving non-routine problems. LKPDs designed with HOTS integration allow
students to not only memorize formulas, but also explore completion strategies, re-examine
results, and relate concepts to real-life situations. These findings reinforce the study of
Wulandari, Mulyatna, and Surya (2022) which showed that HOTS-based LKPD can improve
conceptual understanding and learning independence of high school students.

In addition to being based on HOTS, the success of improving problem-solving skills in
this study is also supported by the implementation of Polya measures that are integrated in
the LKPD. The Polya stages—understanding problems, planning strategies, performing
calculations, and re-examining results—systematically guide students in solving math
problems. With this structured guidance, students become more directed in identifying
important elements, choosing the right method, and evaluating the correctness of answers.
This is consistent with the findings of Tambychik and Meerah (2010) who affirm that the
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main difficulty of students lies in the stage of understanding the problem and planning the
solution, so that the teaching apparatus that follows the Polya model can help reduce these
obstacles.

When compared to previous research, the results of this study make a new contribution
in the context of the development of mathematics teaching tools on row and series materials.
Septiani, Yuhana, and Sukirwan (2022) in a systematic literature review concluded that HOTS-
based LKPD is effective in improving critical thinking skills, but their research focuses more
on SPLTV and geometry materials. Meanwhile, research by Maimunah, Hariani, and Yuanita
(2023) proves that LKPD based on Problem Based Learning is also able to improve problem-
solving skills with medium to high N-gain categories. This study expands on their findings by
showing that HOTS-based LKPD on row and series materials is not only valid and practical,
but also effective in improving mathematical problem-solving skills, so that it can be used as
an innovative alternative in facing the challenges of 21st century mathematics learning.

The results of this study show that the HOTS-based LKPD developed has a real
contribution as an innovative solution in mathematics learning, especially in row and series
materials. This teaching tool not only serves as a support for classroom activities, but is also
able to direct students to think critically, analytically, and creatively through non-routine
questions that demand a high level of cognitive engagement. This is different from
conventional LKPD which tends to focus on procedural exercises, so students are used to
memorizing formulas without understanding the meaning behind mathematical concepts. By
utilizing HOTS-based LKPD, students get a wider opportunity to explore varied problem-
solving strategies, according to Polya's problem-solving stages. Another contribution offered
by this research is to provide valid, practical, and effective teaching tools so that they can be
used directly by teachers in learning activities. The validity of LKPD is reflected in its
integration with the HOTS indicator, practicality is shown through positive responses from
teachers and students, while effectiveness is proven through a significant increase in student
learning outcomes. Thus, this research provides a real alternative for teachers in overcoming
the limitations of teaching tools that are still procedural. This is in line with the demands of
the Independent Curriculum which emphasizes competency-based learning and contextual
problem-solving.

Furthermore, the existence of this HOTS-based LKPD also contributes to improving the
quality of 21st century education by preparing students to face global challenges that require
high-level thinking skills. Students who are used to using HOTS-based LKPD will have better
readiness to face international assessments such as PISA and in real life that require analysis,
evaluation, and creative skills. Therefore, this research not only benefits students and
teachers at SMA Negeri 1 Sihapas Barumun, but also offers a model for the development of
teaching tools that can be replicated in other mathematics materials and different subjects. In
other words, HOTS-based LKPD can be a strategic innovation in answering the weaknesses of
conventional learning while supporting the achievement of 21st century competencies.

CONCLUSION

Based on the results of the research and discussion, it can be concluded that the
Student Worksheet (LKPD) based on Higher Order Thinking Skills (HOTS) on the developed
line and series material has met valid criteria, shown through the assessment of experts who
affirm the suitability of content, language, presentation, and integration with the HOTS
indicators. This LKPD is also declared practical to be used by both teachers and students, as
evidenced by the positive response that shows its ease of use, attractiveness, and usefulness
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in the learning process. In addition, HOTS-based LKPD has proven to be effective in
improving students' mathematical problem-solving skills, as can be seen from a significant
increase in pretest and posttest scores with moderate N-gain categories. In line with these
results, this study recommends that HOTS-based LKPD not only be applied to row and series
materials, but also developed on other topics in mathematics learning or different subjects,
and followed up with research on a wider scale so that its impact is further tested and can
make a greater contribution to improving the quality of education.

The results of this study have several practical implications. For teachers, LKPD based
on Higher Order Thinking Skills (HOTS) can be an alternative teaching tool that encourages
more active, contextual, and challenging learning, making it easier for teachers to train
students' critical thinking skills and problem-solving skills. For schools, the existence of this
LKPD can support the improvement of the quality of mathematics learning and become an
innovation that is in line with the demands of the Independent Curriculum in shaping 21st
century competencies. In addition, schools can use the results of this research as a reference
in the preparation of teaching tools in other subjects that also require a HOTS approach.
Meanwhile, for other researchers, this research can be used as a foothold to develop similar
teaching tools on different mathematics topics or at other levels of education, as well as
expand the trial on a larger scale to test the consistency of its effectiveness. Thus, this
research not only benefits the local context of SMA Negeri 1 Sihapas Barumun, but also offers
a contribution that can be applied more widely in efforts to improve the quality of HOTS-
based education.
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