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Abstract: Students of Elementary School Teacher Education programs must be able to have higher-order
thinking skills (HOTS) so that they can train students to have HOTS through learning activities created
when they have become elementary school teachers. This study aims to explain students' high-level
thinking skills in solving HOTS-oriented questions in Instructional Evaluation courses. This study uses
qualitative research methods with data collection techniques using cognitive test instruments in the form
of descriptions. Data analysis techniques use simple descriptive statistics. The results showed the level of
thinking ability of students in answering HOTS practice questions still needed improvement. Students
who have high learning abilities are better at answering HOTS-oriented questions compared to students
in the medium and low categories. Recommendations for future research are required learning modules
that can facilitate learning activities that lead to HOTS so that students are skilled in answering and
making HOTS-oriented practice questions for elementary school students when they become a teacher.
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ANALISIS HIGHER-ORDER THINKING SKILLS (HOTS) SISWA
DI INDONESIA DALAM MEMECAHKAN PERTANYAAN HOTS DI
PERGURUAN TINGGI

Abstrak: Mahasiswa program Pendidikan Guru Sekolah Dasar harus memiliki Higher-Order Thinking Skills
(HOTS) sehingga mereka dapat melatih siswa untuk memiliki HOTS melalui kegiatan belajar ketika mereka telah
menjadi guru sekolah dasar. Penelitian ini bertujuan untuk menjelaskan kemampuan berpikir tingkat tinggi ma-
hasiswa dalam memecahkan pertanyaan berorientasi HOTS dalam kursus Evaluasi Instruksional. Penelitian ini
menggunakan metode penelitian kualitatif dengan teknik pengumpulan data menggunakan instrumen tes kognitif
berupa uraian. Teknik analisis data menggunakan statistik deskriptif sederhana. Hasil penelitian menunjukkan
tingkat kemampuan berpikir mahasiswa dalam menjawab soal latihan HOTS masih perlu ditingkatkan. Mahasiswa
yang memiliki kemampuan belajar tinggi lebih baik dalam menjawab pertanyaan berorientasi HOTS dibandingkan
dengan mahasiswa dalam kategori sedang dan rendah. Rekomendasi untuk penelitian masa depan diperlukan mod-
ul pembelajaran yang dapat memfasilitasi kegiatan pembelajaran yang mengarah ke HOTS sehingga mahasiswa
terampil dalam menjawab dan membuat soal latihan berorientasi HOTS untuk siswa sekolah dasar ketika mereka
menjadi guru.

Kata-kata kunci: higher-order thinking skills, berpikir kritis, evaluasi instruksional, pemecahan masalah

knowledge, skills and values in reasoning, reflection,

INTRODUCTION

problem solving, decision making, innovating and

For the level of higher education, students not
only have low thinking skills (LOT), but also must
have high-level thinking skills (HOTS) so that they
need to be in every learning activity today (Kusuma,
Rosidin, Abdurrahman, & Suyatna, 2017; Sulaiman,
Muniyan, Madhvan, Hasan, & Rahim, 2017) and
become a difficult multidimensional challenge in the
field of education (Raiyn & Tilchin, 2015). Higher-order
thinking skills (HOTS) lead to the ability to apply

creating new things (Kusuma et al., 2017; Sulaiman et
al., 2017; Abdullah, Abdul Halim; Mokhtar, Mahani;
Halim, Noor Dayana Abd; Ali, Dayana Farzeeha;
Tahir, Lokman Mohd; Kohar, 2017; Hugerat & Kortam,
2014).

The preliminary study conducted on 100
students in January 2018 found that a majority (80%)
of students answered that they still did not know the
whole concept of HOTS; most (95%) students do not
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have references related to HOTS; a majority (70%)
of students answer lecture assignments given by the
lecturers are only paper-based so students only take
from internet sources without prior analysis (copy
paste from the Internet); and a majority (78%) students
want a learning source for the form of Instructional
Evaluation courses that taught about HOTS. Based
on the results of the study, it can be seen that HOTS
that is owned by students seems to be less than
optimal because in their daily routines just like in a
lecture just sit, listen, and note. Analysis, evaluation
and creation activities are rarely trained in students.
During this time, student's easily complete practice
questions in Instructional Evaluation courses because
the types of exercise questions given only involve
memorizing or memorizing formulas, so that when
students are given practice questions that require
more complex completion tend to feel difficult with
the given practice questions. Many studies have been
conducted oriented about HOTS, for example, HOTS
oriented module development for ESL students (Kaur,
Singh, Kaur, Singh, & Singh, 2018), instructional
methods that affect HOTS (Hugerat & Kortam, 2014;
Ersoy & Baser, 2014; Budsankom, P; Sawangboon, T;
Damrongpanit, S; Chuensirimongkol, 2015), the use of
technology to train HOTS (Edwards, 2016; Duan, 2012;
McLoughlin & Mynard, 2009; Chinedu, Olabiyi, &
Kamin, 2015), and the level of knowledge and practice
of HOTS implementation by teachers (Abdullah,
Abdul Halim; Mokhtar, Mahani; Halim, Noor Dayana
Abd; Ali, Dayana Farzeeha; Tahir, Lokman Mohd;
Kohar, 2017). All the research that has been done has
sought to improve HOTS towards students but there
is no research that examines the level of ability of
prospective teacher students in answering high-level
thinking questions so that later they can make HOTS
practice questions for their students when actually
becoming a teacher. Based on the results of previous
research that has been done, this study This study
aims to explain students' high-level thinking skills
in solving HOTS-oriented questions in Instructional
Evaluation courses.

Higher-order thinking skills have a higher
level of thinking than memorizing facts or retelling
something that is heard. Memorizing facts or retelling
included in low-level thinking skills because students
are similar to robots who only repeat what is obtained
and do what they are told to do so that they do not
go through the process of deep thinking (Thomas &
Thorne, 2009). HOTS is more of an act of drawing
conclusions, connecting with other facts and concepts,
manipulating, categorizing, combining with new
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ways, and applying them to find new solutions for
new problems (Thomas & Thorne, 2009). HOTS
includes the ability to think critically, reflective,
meta-cognitive, creative thinking (King, Goodson, &
Rohani, 1998; Nguyen, 2018; Snyder & Snyder, 2008),
decision making, and problem solving (Miri, David,
& Uri, 2007). Therefore, this study takes the cognitive
process dimension from the Bloom Taxonomy revision
(Anderson and Krathwohl) on analysis, evaluation,
and creation.

RESEARCH METHODOLOGY

This research is included in quantitative
research because it uses a test instrument in the form
of a description that produces the mastery score of
the material. The study was conducted on 9 students
who took Instructional Evaluation courses in August -
December 2017 with a purposefully determined three
students with consideration of their high learning
abilities, three students having moderate learning
abilities, and three students having low learning
abilities. Data analysis techniques are quantitative
and qualitative. Quantitative data were analyzed
using simple descriptive statistics while qualitative
data explained the cognitive levels that students had
mastered. A description test is made by entering
Bloom's taxonomic revision (Anderson and Krathwohl
Revision) which consists of analysis, evaluation, and
creation. Therefore, four description questions were
made covering the three cognitive levels.

The research procedure is carried out by
giving a description test that contains HOTS so
that the researcher can obtain detailed information.
The questions given include analysis, evaluation,
and creation. The results of student answers in the
description questions are categorized based on their
ability to think. The HOTS category is shown in table 1.

Table 1
Category Level from HOTS (Kusuma et al., 2017)
Student scores HOTS level
100 -76 Excellent
75 -51 Good
50 - 26 Enough
25-1 Poor

Students are categorized based on the
categorization in table 1. After completing the
description test, the students' answers are converted
into quantitative data to facilitate in determining
the HOTS category of students. The results of the



HOTS category become a foothold in determining
students' thinking ability. As for the instrument of
the description questions given to students as follows.

Table 2
Open question grid for students

Final Competency Indicator Dimensions

Make HOTS-
oriented questions
for elementary
school students

Explain the reason
for the evaluation
activity consists of
measurement and
assessment

Analysis

Evaluate the effect Evaluation
of evaluation on

school quality

Analyze the causes
of evaluation failure
in learning

Analysis

Creating evaluation Creation
questions in

learning

RESULTS AND DISCUSSION

In this study, researchers gave a HOTS-oriented
question test. The results of the study are presented by
dividing student answers into three categories, namely
students who have the ability to learn or the power of
thinking high, medium, and low. Students are given
a description of the practice questions in answering
HOTS-oriented questions that train expressing
opinions, making conclusions, and making HOTS-
oriented questions for elementary school students.
The following are examples of instruments asked to
students.

TESTS FOR ANALYSIS OF NEEDS

DEVELOPMENT OF MODULE BASED OX HOTS IN INSTRUC TIONAL EVALUATION COURSE

FOR ELEMENTARY SCHOOL TEACHER EDUCATION PROGRAM

Tnstructions:
*  Please help to complete the test instruments for the sl analysis in the study entiled DEVELOPMENT
OF MODULE BASED ON HOTS [N INSTRUCTIONAL EVALUATION COURSE FOR
ELEMENTARY SCHOOL TEACHER EDUCATION PROGRAM.

 Please fill in the ideatity in the columm provided

Name
Age

Year in College
Depariment

Mobile Phone Number

Signature

Questions:
1. A good evaluarion should consist of measuremens and assessmenr acrivities, explain why evahation

bty of the school Explain wer'!

ers provitize the aclievemn

wrriculum targets only

child to absorb le enal Explam why

valwate ene's abilities. Give examples of
also complete with the answer key!

forms of questions commoaly vse
examples of available que
ne i ust one example)

Figure 1. HOTS-oriented question instrument
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Questions given to students are presented in
Figure 1. The question type for number 1 is an analysis
question, number 2 is an evaluation question, number
3 is an analysis question, and number 4 is a creative
question. Students must answer all four questions
to know their HOTS. The results are included in the
HOTS categorization that has been made in this study.
The following is data about student answers when
answering questions even though the answers used as
examples are only sample answers and not all answers
are displayed. But the results of the answer analysis
apply to all high, medium, and low student categories.
High-ability students (HAS): HAS 1

Based on the results of the description test
obtained findings:

Analyze

HAS 1 student can analyze information to answer the
questions posed and explain the causal relationship.
Evaluate

Students HAS 1 after answering each question asked
always to check the answers given.

Create

HAS 1 student can complete practice questions with
comprehensive and correct answers except the last
question about making HOTS oriented questions for
elementary students has not been able to be answered
correctly.

From the three aspects, it can be seen if the new HAS
1 student meet two aspects, so they have high-level
thinking skills.

HAS 2

Based on the results of the description test

obtained findings:

Analyze

Student HAS 2 answers the question by first analyzing
the theory needed and then answering the question so
that the answer is comprehensive. .

Evaluate

HAS 2 student have assessed all aspects to answer
questions comprehensively.

Create

HAS 2 student have not been able to answer for prac-
tice questions that make HOTS oriented questions
for elementary students. Questions made by HAS 2
student are still memorizing questions.

From the three aspects, it can be seen if HAS 2 student
have fulfilled both aspects so that they can be said to
have high-level thinking skills.

HAS 3

Based on the results of the description test
obtained findings:
Analyze
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HAS 3 student are able to provide deep and compre-
hensive answers. .

Evaluate

HAS 3 student have assessed all aspects and connected
to all aspects comprehensively.

Create

HAS 3 student have not been able to answer for prac-
tice questions that make HOTS-oriented questions
for elementary students. Questions made by HAS 3
student are still memorized questions.

From the three aspects, it can be seen that HAS 3 stu-
dent have fulfilled both aspects so that they can be said
to have high-level thinking skills. Following are exam-
ples of answers given by students in high categories.
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Figure 2. Student answers are high categories

Figure 2. describes the five questions that were
asked, the correct answer and in accordance with HOTS
came from the students' answers in the high category.
which is accompanied by analysis derived from high
category student answers. High category students
are able to analyze the questions posed so that they
answer comprehensively, students first explain the
nature or understanding of a concept before analyzing
the answers, and at the end of the answers are also
given a synthesis of the answers so that one question
is able to involve the ability to think analytically and
evaluate. However, when students answer question
number 4 about making HOTS-oriented questions,
they have not been able to make HOTS-oriented
questions. Questions made by students only measure
students' low-level thinking skills (LOTS). The results
of this study are in line with Bakry & Md Nor Bakar
(2015) which states that Junior high-school students
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with high-level thinking ability can fulfill aspects of
analysis, evaluation and creation so that for highly
capable students can meet the same three aspects as
students who are also skilled in expressing opinions
and making conclusions. However, for the ability to
create where students make HOTS-oriented practice
questions, there are differences in results, students
have not been able to make HOTS-oriented practice
questions, which are actually required to be mastered
by students of Primary School Teacher Education
Department.
Moderate-ability students (MAS): MAS 1

Based on the results of the description test
obtained findings:
Analyze
MAS 1 student can relate the theory to the case in
question comprehensively.
Evaluate
MAS 1 student was not able to draw conclusions.
Create
MAS 1 student was not able to make HOTS oriented
questions for elementary students.
From the three aspects, it can be seen that MAS 2
students have only fulfilled one aspect well, namely
to express opinions, while the other two aspects of
students have not been able to do it properly so that
their thinking ability is still in the moderate level.
MAS 2
Based on the results of the description test obtained
findings:
Analyze
MAS 2 student answer questions by providing com-
prehensive answers.
Evaluate
MAS 2 student provide conclusions with what is still
not true for the analysis made.
Create
MAS 2 student have not been able to answer for prac-
tice questions that make HOTS oriented questions for
elementary students.
From the three aspects, it can be seen that MAS 2 stu-
dents have not fulfilled all three aspects, so they are
said to have moderate thinking skills.
MAS 3

Based on the results of the description test
obtained findings:
Analyze
MAS 3 student are able to provide deep and compre-
hensive answers. .
Evaluate
MAS 3 student have not been able to assess all aspects
and connect to all aspects comprehensively.



Create

MAS 3 students have not been able to answer for prac-
tice questions that make HOTS oriented questions for
elementary students.

From the three aspects, it can be seen that MAS 3 stu-
dents only fulfill one aspect so that they can be said to
have moderate thinking skills. Following are examples
of answers given by students in the medium category.

an
TES UNTUK ANALISIS KEBUTUM;
rBELAIARAN
MATA KULIAH EVALUAS! PE -
asmn:n'-';m nm?manzg S ADER THINKING SKILLS) UNTUK PROGRAM
e NOIDIKAN GURL SEROLAH DASAR T .

Potuntuk Pengieian
dar mangi
* Mohon bDanmiuan SaudarasS rtauy
e Swmucal - PENGEMBANC,
PEM‘B.:L.IJARAN BERDﬂIE%?I;:E’:E iHlO*;EI: ORDEORASAR
< - e disedakan.
T e il SavsiararSeudar pads kolom ysng teian ‘

\ instruments untuk_analisis. awe
T aATA KULAM  EVALUAS!
TrNHING. SIS

. Mury) Knosanah
;20 tahun
12035

:PEID

: O¥BLI 163

usia

Program Studi
No. HP'

1 Evaluasi yang baik hendaknya harus terdir atas kegiatan penguiuran dan peni

jelaskan mengapa kegiatan evaluasi harus melibatikan kedua mmrswm_ o
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Artinya ketiga kegiatan tarsebut saling berkaitan dengan proses belajar mengajar
dan tidak dapat dipisshkan satu sama Jain, dalam pelaksanaanyapun harus
dilaksanakan secara berurutan. Pengukuran dilakukan pertama kali, selanjuinya
penilsian dilakukan sebagsi lindsk lanjut dari hasi pengukuran (pengumpulan
informasi) sebelum membuat keputusan.
2. Menurut Saudare, apakah evaluasi akan mempengaruhi mutu sekolah. Jelaskan
Jawaban Saudara!
Ya, evaluasi dapat mempengaruhi mutu sekolah karena pada dasamya tujuan
evaluasi adalah untuk memperoleh data yang akurat dan objektif tentang
pelaksanaan program. Informasi tersebut dapat berupa dampak, atau hasil yang
dicapai, proses, efesiensi atau pemanfaatan. Pemanfaatan hasil dapat tertuju pada
program itu sendiri untuk dilenjutkan atau tidak. Hal tersebut tentunya sangat di
butuhkan untuk meningkatkan mutu dari sekolah, dari kegiatan evaluasi sekolah

Figure 3. Student answers that are in the medium
category

The results of the students' answers are in
different categories with high categories. Students
who are in the moderate category tend to answer
directly to the questions asked so that they are not
accompanied by the nature or understanding first.
But when answering, the answer has been analyzed
but not accompanied by the results of the conclusion
or the final answer method. For answers to question
number 4 where students are asked to make HOTS-
oriented questions, they have not been able to make
it. Questions made for students, only in the form of
training low-level thinking skills (LOTS). Figure 3
contains the answers given by students in the medium
category. The results of research by Bakry & Md Nor
Bakar (2015) stated that students who have the power
of thinking are able to achieve aspects of creating
and expressing opinions but have not been able to
conclude. The difference is that the research that
has been done is that students are not able to make
questions that are HOTS oriented so that they have
similarities with students in high categories.
Low-ability students (LAS): LAS 1

Based on the results of the description test
obtained findings:
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Analyze
LAS 1 student answer questions briefly.
Evaluate
LAS1 student have not been able to draw conclusions.
Create
LAS 1 student have not been able to make HOTS ori-
ented questions for elementary students.
From the three aspects, it can be seen if LAS 1 student,
their thinking ability is still in a low level.
LAS 2

Based on the results of the description test
obtained findings:
Analyze
LAS 2 student answer questions in brief and unrelated.
Evaluate
LAS 2 student do not provide conclusions at the end
of each answer.
Create
LAS 3 student have not been able to answer for prac-
tice questions that make HOTS oriented questions for
elementary students.
From the three aspects, it can be seen if LAS 2 students
are in the category of moderate thinking skills.
LAS 3

Based on the results of the description test
obtained findings:
Analyze
LAS 3 students give incorrect answers.
Evaluate
LAS 3 student give answers that are still incorrect.
Create
LAS 3 student have not been able to answer for prac-
tice questions that make HOTS oriented questions for
elementary students.

From the three aspects, it can be seen if LAS
3 student are in low-level thinking skills. Following
are examples of answers given by students in low
categories

1. Evaluasi yang

Karena jia kegiatan evalussi hanya melibatkan penilaian tanpa pengukuran, unt
i mana siswa yang

2. Menunt Saudara, apakah evaluasi akan mempengaruhi mutu sekolah. Jelaskan
jawaban Saudara! lya, sebab fika hasil evaluasi siswa meningkat secara significen
mutu sekolahpun turut meningkat.

3. Salah satu penyebab kegagalan evaluasi adalah guru menguutamakan pencapaian
target Kurikulum semata sehingga jarang memperhatian kemampuan daya serap
anak terhadap materi pembelajaran. Jelaskan mengapa pengetahuan mengenai
daya serap anak begitu pentng dalam  pelaksanaan  evaluasil
karena dengan daya serap anak, guru memahami sejauh mana siswa mampu

menyerap materi yang telah dipelajari dalam pelaksanaan evaluasi

Figure 4. Student answers are low category
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Figure 4 explains about low category students
when answering only one sentence is not accompanied
by analysis and evaluation. The truth in answering
questions is still not right. Students tend to answer
directly to the final answer without being accompanied
by analysis even though they understand that
answering questions should be accompanied by an
analysis first. Based on quantitative data, obtained the
results of HOTS students:

Table 3
HOTS student assessment results

Student
Final . Cognitive Score
Indicator R .
competence dimension

1 2 3 4 5 6 7 8 9

Make HOTS-
oriented
ques-tions for
ele-mentary
school
students

Explain the
reason for the
evaluation
activity
consists of
measurement
and assessment

Analysis 25 25 25 20 20 25 15 10 15

Evaluate Evaluation 20 25 25 20 15 15 15 15 10
the effect of
evaluation on

school quality

Analyze the
causes of
evaluation
failure in
learning

Analysis 25 25 20 20 15 10 15 15 15

Creating Creation 15 0 15 15 10 10 10 10 10
evaluation
questions in

learning

Final score 85 8 8 75 60 60 55 50 50

Table 3 explains that as many as three students
(33.33%) have HOTS in the Excellent category; four
students (44.44%) are in the Good category; two
students (22.22%) were in the Enough category. When
viewed from this result, students actually showed
good HOTS, but if examined based on the results of the
cognitive dimension for creative aspects, all students
showed weaknesses. Students are still not able to make
questions that are HOTS oriented so that they still need
a lot of practice.

The five questions given to include analysis,
evaluation, and creation and are open descriptions.
The results showed that students had not shown good
performance in answering HOTS-oriented questions.
The reason for this is because answering questions
are not carried out comprehensively and clearly,
answering such a multiple-choice question model
with limited answers. This indicates that the students'
content knowledge of the Instructional Evaluation
course is still low, especially in their ability to solve
HOTS oriented questions. An open description test
is deliberately given with consideration of research
recommendations (Watson, Collis, Callingham,
& Moritz, 1995) which presents open questions to
measure students' thinking abilities followed by a
scoring system. Didis, Erbas, Cetinkaya, Cakiroglu,
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& Alacaci (2016) also show that there are still many
teachers who only assess students' thinking skills based
on the final results (only giving an assessment: right
or wrong, good or bad, appropriate or inappropriate).
Meanwhile, only a few teachers judge by observing the
settlement process.

Often students answer multiple-choice questions
that are at the stage of memorizing facts making them
patterned in limited thinking. Far different from the
abilities demanded by HOTS who oblige to think
creatively and critically. Not only students who were
low in answering HOTS-oriented questions, the
teacher also showed a low level of thinking ability
among elementary and secondary school teachers in
one province in Malaysia, namely research conducted
by (Zulkpli, Mohamed, & Abdullah, 2017) showing
elementary school teachers better prepared in terms
of knowledge, skills and attitudes toward the field of
pedagogy but weak in thinking skills than secondary
school teachers. This condition will later affect the
learning achievement of students who are taught
(Altun & Akkaya, 2014; Didis, Erbas, Cetinkaya,
Cakiroglu, & Alacaci, 2016; Stahnke, Schueler, &
Roesken-Winter, 2016). Inconsistencies also occur that
the teacher teaches students to complete the steps in
problem solving clearly and completely but when
given HOTS oriented questions to the teacher, most
of the teachers only write the final results and do not
include the completion process (Retnawati, Djidu,
Kartianom, Apino, & Anazifa, 2018). This is also the
case for this study, where students understand that
answering questions should be clear and complete
but when given a question only write the final
results without an analysis process first. Research
by Thompson (2008) examines the teacher's point
of view. This study concludes that the mathematics
subject teacher has difficulty in interpreting thinking
skills in Bloom's taxonomy and creates an assessment
instrument in the form of tests for high-level thinking.
This can also occur for this study when students were
assigned to make HOTS-oriented questions unable
to do well for students in the high, medium, and low
categories.

Previous findings containing HOTS have
occurred in the classroom; teachers rarely try to
improve HOTS students' abilities. This can happen
because teachers are more interested in mastering
the material (Tan & Halili, 2015). (Tan & Halili, 2015)
added that there are two views, namely (1) teachers
think that thinking ability cannot be taught because
it is included in the instructor's sense that generally
"makes sense" that is done naturally by one's social



and cultural values. This was supported by Piaget,
who explained that the development process was a
biological and ineffective process. However, opposed
by (Puchta, 2007) which emphasizes that thinking is a
natural function, needs to be developed. This opinion
is reinforced by Marzano, (1993) which explains if
thinking skills need training and can be developed, but
cannot be carried out automatically (Nagappan, 2001),
both opinions agreed if thinking skills can be taught.
The ability to think is a natural thing that is obtained
when born and has limited intelligence capacity in
each individual so that it is not known exactly the
limits of individual thinking abilities. Researchers
(Nagappan, 2001; Zohar, 2013; & Zohar & Schwartzer,
2005) recommend two approaches, namely infusion
approaches referring to HOTS included in specific
material learning, and separate-subject approaches
that consider HOTS as a general strategy for use in all
subjects so that the teacher teaches HOTS as a skill or
strategy that will be obtained.

CONCLUSION

Based on the results from the study, it can
be concluded that students still do not have good
awareness or understanding in answering HOTS-
oriented questions. The answers provided are always
in the form of a single answer that is not preceded
by analysis so that the questions on the form of
cognitive analysis processes are not answered by
analysis. Even though, students know that answering
an analysis question should not be a short answer.
Unusualness in answering the description question
becomes the biggest obstacle in training HOTS. The
recommendations given for further research are that
the teacher can begin to provide learning material that
supports HOTS skilled students, avoiding multiple-
choice tests, even if accompanied by previous case
examples. Get used to working on the description

test type.
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