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ABSTRACT

This study aims to determine the cognitive levels of thinking that are represented in the end-chapter questions of work
and energy units in grade ten high school physics textbooks in Indonesia. The sample included four grade ten high
school physics textbooks, which were recommended by the Ministry of Education and Culture of Indonesia. Analyses
of 70 items represented in the units indicated that, on average, less than 30% of the items were dedicated to addressing
higher order thinking. Referring to Bloom’s taxonomy, the highest cognitive level of thinking was at analysis.
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1. INTRODUCTION

Science and technology are some of the important
foundations in national development [1]. The National
Education Association [2] has identified 21st-century
skills as “The 4Cs” skills, including Critical Thinking,
Communication, Collaboration, Creativity. 4C skills
must be mastered and possessed by every student to face
the challenges of the 21st century.

Science learning is expected to deliver students to
meet 21st-century skills. Students are required not only
to have Lower Order Thinking Skills (LOTS), but also
Higher Order Thinking Skills (HOTS) [3]. In the
revised Bloom's taxonomy [4], which is a low order
thinking skills consisting of remembering (C1),
understanding (C2), applying (C3) and high order
thinking skills consist of analyzing (C4), evaluating
(C5), and creates (C6) [5]. Higher order thinking skills
are an approach in learning where students are taught to
think critically, logically, reflectively, metacognitively,
and think creatively. High-order thinking skills include
the ability to solve problems, critical thinking skills,
creative thinking, reasoning skills, and decision making
skills, so this higher-order thinking ability which should
be used in 21st-century learning. These thinking skills
will emerge when individuals or students are faced with
problems they have not encountered before. Also,
higher order thinking skills can encourage students to
think broadly and deeply about the subject matter.

The curriculum currently in use requires students to
have higher order thinking skills. The demand for the
2013 curriculum is to make students more critical and
creative [6]. The 2013 curriculum demands that students
not only be able to solve routine problems using
standard formulas/algorithms, but also be able to reason
and use mathematics to solve non-routine problems
encountered in everyday life [7]. Basic competence
becomes a reference in the learning process that is
adjusted to the demands of the cognitive level in basic
competence. Competency demands can be seen through
the operational verbs used in basic competence.
Operational verbs in basic competence are adjusted to
verbs in the cognitive domains C1 to C6. This means
that basic competency requires learning from low order
thinking skills to higher order thinking skills. In
addition, the Minister of Education and Culture also
conveyed that the National Examination system in
Indonesia applies HOTS category questions. For that,
students must be accustomed to practicing working on
HOTS category questions.

According to Stake and Easley in [8], 90% of
science teachers still use books in the learning and
teaching process. So that textbooks have a very
important role in the learning process, especially because
they are directly related to students and teachers as a
source of learning. According to the Bookkeeping Center,
textbooks are a source of knowledge for students in
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schools which are a very supportive tool for teaching and
learning activities. Textbooks are important because they
play a role not only as a source but also as a medium of
learning, a means of delivering material, providing
evaluation instruments, increasing student interest, and
motivation [9]. To train students in higher order thinking,
the teacher should get students used to working on the
HOTS category questions. In providing practice
questions, most teachers usually use evaluation questions
in the textbook, although there are still some who use
questions on student worksheets.

Several textbooks have been published that have
adapted to the latest developments in science and
technology, and have adapted to the demands of the
existing curriculum [10]. However, it cannot be denied
that there are quite a number of textbooks in circulation
that are not suitable and generally have not shown the
HOTS category questions. The Ministry of Education
and Culture recommends seven books for class X high
school physics. Of the seven books, the researcher will
use half or more or less, namely four books for analysis.
To review this, an analysis of textbooks is very much
needed as a guarantee for improving the quality of
education in Indonesia. Research on the textbook

Table 1. Physics textbook used
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analysis itself has indeed been carried out a lot in
Indonesia. However, research on textbook analysis based
on HOTS category questions is still rarely done,
especially for physics textbooks.

Based on the problems described, the researcher
intends to research to obtain information related to the
HOTS category question content on work and energy
materials in physics textbooks used in senior high
school class X.

2. METHOD

This study used a descriptive qualitative method.
The purpose of qualitative descriptive in this study is to
provide a systematic, factual, and accurate description
of HOTS questions on work and energy materials
contained in high school physics textbooks for class X.
This study analyzed HOTS questions on the work and
energy material in the physics textbook recommended
by the Ministry of Education and Culture.

The stages in this study began with the selection of
tenth-grade physics textbooks recommended by the
Ministry of Education and Culture [11].

Author Book title
Book 1 Hari Subagya, and Insih Wilujeng Buku Siswa Fisika SMA /MA Kelas X Kelompok
Peminatan MIPA Kurikulum 2013 Edisi Revisi
Book 2 Aris  Prasetyo N, Indarti and Naila | Buku Siswa Fisika 1 untuk SMA / MA Kelas X
Hilmiyana S Kelompok Peminatan Matematika dan llmu-limu Alam
Kurikulum 2013 Edisi Revisi 2016
Book 3 Reva Yulietta and Dede Sahidin Buku Siswa Fisika untuk SMA / MA X Peminatan
Matematika dan Illmu Alam Kurikulum 2013 Edisi
Revisi
Book 4 Budi Purwanto Buku Siswa Fisika 1 untuk Kelas X SMA dan MA
Muchammad Azam Kelompok Peminatan Matematika dan llmu-limu Alam
Kurikulum 2013 Edisi Revisi.

The next stage is determining the questions to be
studied, namely multiple choice evaluation questions and
essays at the end of each chapter of the Work and Energy
material in the book. The final stage is to analyze each
item of the three HOTS characteristics that are fulfilled
in each item, namely indicators consisting of analyzing
(C4), evaluating (C5), and creating (C6).

Data collection techniques in this study using
documentation data collection techniques. In this study,
the documents analyzed were multiple-choice evaluation
questions and essays at the end of the chapter on Work
and Energy. This document will be analyzed for its
suitability with the HOTS question indicator.

The steps taken in analyzing the data from this study
are as follows:

1) Data in the form of multiple choice evaluation
questions and essays in four books on Work and
Energy units are analyzed for their suitability with
the HOTS indicator.

2) To see the number of questions under this study,
the results of the analysis are written in a Table 2.

3) Adding up the emergence of hots questions for
each indicator in each book analyzed.

4) Recapitulate the number of appearances per HOTS
category, namely C4, C5, and C6.
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5) Calculating the percentage appearance of the
HOTS type item characteristics, analyzing (C4),
evaluating (C5), and creating (C6) in each textbook
analyzed, using the formula:

Zquestionspercategory

% = % 1009
% Zall questions %

6) Determine the average percentage composition of
each HOTS question category from the analyzed
textbooks.

7) The data that has been compiled are compared with
each other to draw conclusions as an answer to the
existing problems, by providing descriptive
analysis based on the processed data.
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3. RESULT AND DISCUSSION

3.1. Research Results of Question Items in
the Hots Category
The results of the data obtained based on the

analysis of the items were grouped into four, according
to the book that had been analyzed.

Table 2. Number and percentage of HOTS indicator in each book

Book 1 Mc 10 3 5 80 2 20
Essay 5 1 2 60 2 40
Book 2 Mc 10 2 4 2 80 2 10
Essay 5 3 2 80 0
Book 3 Mc 10 6 3 90 1 10
Essay 5 3 1 80 1 20
Book 4 Mc 15 3 9 80 3 20
Essay 10 2 3 50 5 50

Note. Mc = multiple choice. C1; remember, C2: understand, C3: apply, C4: analyze, C5: evaluate, C6: create

In this study, researchers analyzed 70 items from
four physics textbooks. Every book on multiple choice
questions is still dominated by questions in the LOTS
category of 80% - 90% so that only 10% - 20% of
questions are in the HOTS category. In the essay
questions for Book 4 the questions in the HOTS
category are 50%, for Book 1 and Book 3 are still
dominated by questions in the LOTS category by 60% -
80% so that the HOTS category questions are 20% -
40% and for Book 2 are not found about HOTS.

The following is a comparison chart of all the items,
namely multiple choice and essays in the LOTS
category and the HOTS category in each book.

100,0%
90,0% 86,7% 86,7%

80,0% 73.3%
70,0% 68,0%
60,0%
50,0%
40.0% 32,0%
30,0% 26,7%
20,0% 13,3% 13,3%
10,0% . .
Buku 1 Buku 4

0,0%
Buku 2 Buku 3

mLOTS mhOTS

Figure 1. Comparison of LOTS and HOTS Questions in
each Book

Figure 1 shows that each book is still dominated by
questions in the LOTS category rather than questions in
the HOTS category. The comparison of HOTS
questions contained in each book, namely Books 2 and
3 had the same percentage of only 13.3% HOTS
questions, Book 1 had 26.7% HOTS questions and
Book 4 had 32.0% HOTS questions. Of the four books,
Book 4 has more questions, namely 25 questions in
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total, while the other three books have 15 questions in
total.

Figure 2 shows an examples of “undestand” level,
To answer the questions, students not only remember
the information that has been obtained previously, but
students need to process the information and integrate it
with the information obtained so that a solution is
obtained in solving the problem.

The 20 m high waterfall is used for hydroelectric power

3
(PLTA). Every second the water flows 10 7" If the generator
efficiency is 55% and g = 10 m/s, the average power produced
(in kw)...

A.110

B.1.100
C.2.200
D.2.500
E.5.500

Figure 2. An
understanding level,

example of end-of-chapter at

Students must be able to analyze the business
relationship and potential energy first, namely W =
mgh, then apply the water discharge formula to the
power formula.

3.2. Discussion

This study aims to obtain information related to the
contents of HOTS category questions on Work and
Energy materials in physics textbooks used in high
school class X. Based on the data that has been
obtained, from this research there are only 4 cognitive
levels in the questions, namely C1, C2, C3, and C4. This
shows that the researcher found results that were in line
with previous research on the quality analysis of high
school grade X high school physics items, namely 2
questions referring to the cognitive domain of C1, 2
questions of C2, 28 of C3, 8 of C4. questions, and C5
and C6 are not included in the problem [12].

HOTS has an important role in improving the quality
of education, one of which is to prepare the competence
of 21st century students [13]. By training students to
answer HOTS questions, it is hoped that students can
think critically and creatively, in accordance with the 4C
skills that each student must master and possess in order
to face the challenges of the 21st century. The
application of the HOTS approach to the 2013
curriculum can also improve student learning outcomes
on all subject matter [14]. Increased student learning
outcomes are obtained through the daily learning
process.
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Textbooks have a very important role in the learning
process, mainly because they are directly related to
students and teachers as a source of learning. Textbooks
are important because they play a role not only as a
source, but also as a provider of student evaluation
instruments [9]. As a provider of evaluation instruments,
questions in textbooks are still relatively low because
there are not many HOTS category questions found,
especially at levels C5 and C6. This can result in
students taking exams.

The Minister of Education and Culture said that in
2018, the National Examination system in Indonesia
applied HOTS category questions. For this reason,
students must be accustomed to practicing working on
HOTS category questions. The results of the SMA / MA
Physics National Examination on Work and Energy
material taken from 2018, namely: National
Examination for the 2017/2018 school year shows the
value of student absorption for work material 43.42 and
energy material 50.62, and National Examination for the
2018/2019 academic year shows the value of student
absorption for work material 47.87 and energy material
35.37 (Puspendik UN results). The value of absorption
that should be achieved by students is less than the same
as 55.00, this shows that the students' understanding of
the work and energy material is still low.

Based on the National Exam questions that have
been released from the education assessment center in
2018 and 2019, the questions for the National
Examination for Senior High School Physics on Work
and Energy are at the application and reasoning level.
Problems at the reasoning level are questions that can
encourage the growth of students' higher order thinking
skills. In the questions released, it was explained that for
the reasoning level as much as 71% of students could
not do the questions correctly. These results are
consistent with research on the identification of students
'mastery of concepts in work and energy, which
indicates that students' mastery of physics concepts on
work and energy is very low [15]. Therefore, students
should be more trained in working on HOTS questions.

Higher order thinking skills can be trained in the
learning process in the classroom. The books used by
students should be providers of learning instruments for
HOTS category questions, because on the National
Examination there are HOTS category questions.
Students must be accustomed to working on HOTS
questions in order to solve questions well. In addition,
working on HOTS questions can also train students to
think critically and creatively.
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4. CONCLUSION

Based on the results of research and discussion as a
whole it can be concluded that the content of the HOTS
category questions in each book analyzed is still low,
with the percentage of HOTS questions in Book 1 of
26.7%, Book 2 and Book 3 of 13.3%, and Book 4 of
32%. The HOTS category problem is only at the C4
level (analyzing) in each book. Which at the level of
analysis emphasizes connecting, differentiating and
organizing each material contained in the problem.
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