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ABSTRACT

The ability to solve HOTS problems is an ability that must be possessed by every student, especially in learning
mathematics. However, students' ability to solve HOTS problems is not optimal. This can be seen from the low
achievement of Indonesia in the PISA and TIMMS tests. This study aims to determine how the ability of students
to solve HOTS problems, especially in geometry material, which is seen from the spatial abilities of each student
at SMPN 1 Madapangga. This research is qualitative research, with the research subjects being seventh-grade
students of SMP Negeri 1 Madapangga. The selection of research subjects used purposive sampling. The research
subjects were selected based on the results of the spatial ability test. The data collection method used in this study
was a test. The data in this study were analyzed in 3 stages, namely data reduction, data presentation, and
conclusions. The results of this study indicate that students who have low spatial abilities cannot analyze, evaluate,
develop, and create. Students with moderate spatial ability can analyze but have not been able to evaluate and
create. Students with high spatial ability can analyze and evaluate but have not been able to create.
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1. INTRODUCTION This particular goal can be solving a problem that
cannot be solved using the usual solution but requires
critical, logical, creative, and reflective thinking [10].
Students who have good higher-order thinking skills
can distinguish ideas or ideas clearly, argue well, solve
problems, construct explanations, hypothesize and
understand complex things more clearly [11]. There
are three aspects of the cognitive domain, which are

presented in Table 1 [12].

The PISA test is one of the factors that influence
changes in the curriculum used by Indonesia today [1].
Unfortunately, Indonesia is ranked 74 out of 79
countries in PISA and is ranked fifth from bottom on
TIMSS 2015. The low achievement of Indonesian
students is caused by various factors, one of which is
caused by the lack of students' ability to solve HOTS
problems [2]. Several studies say that students' ability
to solve mathematical problems caused by HOTS
problems is still relatively low [3], [4]. This is caused
by various factors such as limited knowledge of
teachers regarding HOTS [5], teacher teaching

In solving HOTS problems, especially in
geometry, students' ability to understand mathematical
objects is needed, which is called spatial ability [13],
[14]. Some research results say that spatial ability is

strategies that are not contextual [6], and evaluation
instruments that still implement LOTS [7].

HOTS is defined as an ability that stimulates
students to analyze, interpret or even manipulate
previously obtained information [8]. The ability of
students to think at higher levels occurs when students
acquire new knowledge, which is then stored in
memory for later use in achieving specific goals [9].

important and can be used in solving mathematical
problems experienced by students [15] and is related
to students' mathematics learning achievement,
especially in geometry and solving more complex
problems. Spatial ability generally refers to mental
processing and manipulation of spatial information
such as shape, location, the relationship between
objects, or direction of movement [16]. Spatial ability
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Table 1. HOTS cognitive domain
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Cognitive Domain Definition Indicator

Analyst Breaking material down into constituent parts and Analyst Specifies the elements
determining the relationship between those parts, needed in problem solving Verbs:
and the relationship between those parts, and the compare, examine, and test
overall structure or purpose

Evaluation Make decisions based on criteria and standards. Formulate  decisions.  Verbs:
Evaluating includes the cognitive process of evaluate, judge, refute, decide,
examining and criticizing. choose, support

Creating Integrate information to form something new or Create your own ideas and ideas.
create another and coherent solution. Creating this Verbs: construct, design, create,
always involves creative thinking develop, write,

is divided into five dimensions which are presented in
Table 2 [17].

The results of interviews conducted with
mathematics teachers at SMPN 1 Madapangga
revealed that several teachers had implemented
HOTS-based learning. Some teachers were still
confused about which questions were classified as
HOTS questions and did not understand how to make
HOTS questions. This causes teachers to be more
inclined to give students questions that are still
classified as LOTS questions. The results of the initial
tests carried out showed that students' abilities in
solving HOTS questions varied. Some students can
solve HOTS problems, and some students have not
been able to solve HOTS problems.

Reviewing previous research related to HOTS and
spatial ability, it can be concluded that research related
to solving HOTS associated with spatial ability is still
rarely done. Previous studies have discussed HOTS
more in terms of initial mathematical abilities, gender,
learning styles, and so forth, as well as spatial abilities.

Table 2. Dimensions of spatial ability

Therefore, researchers consider it necessary to conduct
research related to students' ability to solve HOTS
problems and its relation to students' spatial abilities
as a form of contribution to the literature on solving
HOTS problems given to students. The purpose of this
study is to find out how the students' ability to solve
HOTS problems, especially in geometry material, is
seen from the spatial abilities of each student. This
research needs to be done. Besides the teacher can find
out how the students ability to solve HOTS problems,
the teacher can also find out how the spatial abilities
of each student. By knowing this, the teacher can
reconsider what methods, media, and approaches
should be used in each lesson to improve and develop
students' HOTS and spatial abilities.

2. METHOD

This research is descriptive qualitative research
that aims to provide information on how students'
abilities in solving HOTS problems are viewed from
students' spatial abilities. The subjects of this study

Dimension Definition

Spatial Perception
position is confused.

The ability to determine the vertical and horizontal directions of an object whose

Visualization

The ability to visualize configurations where there is movement or displacement of
parts of the configuration.

Mental rotation

The ability to determine the result of a rotation of a 2-dimensional or 3-dimensional
image quickly and accurately.

Relation

The ability to recognize the spatial configuration of objects or parts of objects and the

relationships between them.

Spatial Orientation

The ability enter to into certain spatial situations.
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were 14 students of class VII SMPN 1 Madapangga in
the 2019/2020 academic year. However, this article
only presented data from three subjects representing
students with high, medium, and low spatial abilities.
The characteristics of the research subjects are
students who have studied the material of flat shapes.
The distribution and category of the subject's spatial
ability are presented in Table 3.

Table 3. Spatial ability score

Category =~ Number of
students

Score

s = (X +DS) Hight 2
(x—DS) <s<(x+DS) | Moderate | 9
s<(x—-DS) Low 3
Amount 14
Description:
s = student score;
X = mean;

DS = standard deviation.

The data in this study were collected using the
spatial ability test instrument and the HOTS test. The
spatial ability test consists of 20 multiple choice
questions that have been validated by one psychologist
and one Universitas Ahmad Dahlan (UAD)
Mathematics Education lecturer. The HOTS test is a
descriptive test validated by one lecturer in
mathematics education from UAD and one
mathematics teacher from SMPN 1 Madapangga. The
advice given on the spatial ability test is to equate the
size of the image on the question with the answer
choices. While on the HOTS test, the advice given is
to replace some terms that are not following the
material and need to be presented with contextual
images that can support the questions. The HOTS
problem is presented in Figure 1.

Susi has a board like in the picture. The board is 3 times its width. The perimeter of the
board is 48 cm and 1t will be cut into several triangles with the same area, so the area of
a triangle is 27 cm?

1. The board will be painted white. If 10 em® of the board
consumes j—r cm?® of paint, then the amount of paint needed
to paint the entire surface of the board 1s...

2. Prove the statement below:

The area of a triangle 1s equal to qithe area of the board?

3. Draw how Susie will cut the board! If Susi wants to
rearrange the triangles, what shapes will be formed (draw
how the triangles are arranged to form a new flat shape)?

Figure 1 HOTS problem

The data analysis used in this study consisted of
three paths, namely (1) data reduction, namely by
making an organized summary of all the data obtained
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in the HOTS test; examine and review the results of
the HOTS problem solving and then make a data
transcript consisting of the subject's explanation of the
problem given in the written form, and classify them
in a broader pattern. (2) Data presentation, namely the
data that has been reduced, is presented in various
forms of brief descriptions, and finally (3) the
conclusion is a series of analyzes that facilitates the
flow of analysis that is interrelated with each other
from the beginning to the end [18]. The triangulation
used is source triangulation, namely checking the data
that has been  obtained from different
sources/informants using the same method to reduce
errors during data collection and analysis [19].

3. RESULTS AND DISCUSSION

This section presents data from SA, AM, and F
students. SA students represent students with high
spatial ability; AM represents students with moderate
spatial ability category, and F represents students with
low spatial ability category.

The variable data on the ability to solve the HOTS
problem was obtained through a test by giving three
questions. Based on the data, the ability to solve HOTS
questions is obtained as follows:

3.1. Students with Low Spatial Ability

Figures 2 and 3 are student F's answer sheet. It is
known that students cannot write the information and
questions contained in the problem, analyze by solving
information, determine and implement appropriate
strategies to solve problems, as shown in Figure 2.
This shows that students cannot analyze the
information in the problem and do not have strategies
and ideas to solve problems. Students who are less able
to analyze mathematical problems fail to develop
strategies and develop strategic plans, leading to errors
in choosing the operations involved and failing to
obtain answers [20]. In answer C, it is also seen that
students draw a square and a triangle, as shown in
Figure 3.

On questions part A and B, students with low
spatial abilities cannot write detailed information,
analyze information, imagine or construct situations in
the questions. This is in line with research which says
that students with low spatial abilities are less able to
write information that is known and asked completely
and to sketch images that are not suitable for the
problem [21]. Students with low spatial abilities
cannot solve mathematical problems well because
they cannot digest the situation in the issue. The
subject's inability to make pictures is caused by the
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low ability of students to imagine and construct the flat
shapes requested in the questions. This difficulty in
imagining the form of an object or image causes
subjects who have low spatial abilities not to be able
to make image illustrations [22]

Figure 2 Answer sheet 1 student F

Figure 3 Answer sheet 2 student F

In answer to part C shown in Figure 3, students try
to draw a flat shape. However, students ignore the
instructions in the problem, so the resulting image is
not correct. Students with low spatial ability find it
challenging to describe or arrange the situation
requested in the problem [22], which causes students
to have difficulty answering questions in the first step.
Because to make it easier to solve this problem,
students must draw the shape of the object before the
object is rearranged, determine the direction of the
object, and rotate the object so that later a new flat
shape will be formed. This is in line with the results of
research, which says that spatial ability affects
students' ability to solve problems and is directly
proportional to the ability to solve geometric
problems, improve students' spatial abilities, improve
problem-solving skills, and vice versa [23]

3.2.Students with Moderate Spatial Ability

Figures 4 and 5 are AM students' answer sheets.
Students write information and questions in questions
and can analyze by solving HOTS problems, as shown
in Figure 4. In answer to part C, as shown in Figure 5,
students draw a square that is cut into seven parts and
has not been able to continue to the next stage. This is
done by students in order to create new flat shapes by
arranging existing triangles.
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In parts A and B, students with moderate spatial
ability can analyze information and imagine or
construct situations in the questions. However,
students are less careful in carrying out the analysis
and calculations requested in the questions, as shown
in Figure 4. Students with spatial abilities moderat
were writing down general information and asked
incompletely and sketching images that are not
following the problem. Students with moderate spatial
ability are also able to write down the sequence of
steps systematically. However, there are still errors in
performing calculations [21], and in terms of
conceptualization, they are still unable to determine
the concepts that will be used in solving problems [24].
Students who have good spatial abilities provide
helpful instructions and perform numerical procedures
to calculate the arrangement of squares [25] .

Figure 4 Answer sheet 1 student AM

Figure 5 Answer sheet 2 student AM

In question part C, students have not been able to
describe or construct the situation in the question
properly due to the students' inaccuracy in processing
the information provided, resulting in more triangles
than they should. Students have not been able to draw
and construct the situation in the problem well. So it
can be said that spatial ability is needed in geometry
and students' problem-solving skills [23]. Students
have not been able to divide the flat shapes referred to
in the problem so that in the following step, students
cannot arrange the obtained flat shapes into new flat
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shapes. Students with high spatial ability can think
logistically and significantly influence student
problem solving [26], [27]. This causes students with
the moderate spatial ability to solve HOTS problems
even though the results obtained are incorrect.

3.3.Students with High Spatial Ability

Figures 5 and 6 are SA student answer sheet. It is
known that to answer questions parts A, B, and C,
students write information and questions in the
questions, analyze by solving information, determine
and implement strategies to solve HOTS problems, as
shown in Figure 6. In part C, students divide the square
into four parts, but students have not been able to
continue to the next stage, as shown in Figure 7. This
can be caused because students have not been able to
create ideas in answering question C, so the results
obtained by students are not optimal.

Figure 6 Answer sheet 1 student SA

A

g = AP b0 -
Figure 7 Answer sheet 2 student SA

In the answers to questions A and B, students with
high spatial ability can analyze information, imagine
or construct situations in the questions. In part C,
students have not been able to describe and build the
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question's situation correctly. So it can be said that
spatial ability is needed in students' geometry and
problem-solving skills [23]. Students who have good
spatial abilities encourage students to solve problems
in mathematics such as calculations [25]. Students
with high spatial abilities can solve problems well and
have high mathematical abilities compared to
moderate and low spatial abilities [28], [29]. Students
with high spatial abilities are easier to solve the given
HOTS problems. However, students have not been
able to divide the flat shapes referred to in the problem,
so that in the following step, students cannot arrange
the obtained flat shapes into new flat shapes.

4. CONCLUSION

Based on the description above, it is found that
spatial ability influences students' ability to solve
HOTS problems. Students with low spatial ability
cannot solve HOTS problems well. Students with
moderate spatial abilities can solve HOTS problems
but only achieve analysis indicators. Students with
high spatial ability can solve HOTS problems but only
reach the hands of analyzing and evaluating.

AUTHORS’ CONTRIBUTIONS

All authors contributed to the writing of this paper.
All authors read and approved the final manuscript.

ACKNOWLEDGMENTS

Thank you to all those who have helped with this
research. To supervisors and validators. To schools,
teachers, and students who have taken the time and are
willing to help.

REFERENCES

[1] I. Pratiwi, “Efek Program PISA Terhadap
Kurikulum Di Indonesia,” J. Pendidik. dan
Kebud., vol. 4, no. 1, pp. 51-71, 2019, doi:
10.24832/jpnk.V4i1.1157.

[2] N. M. Tajudin and M. Chinnappan, “The Link
between Higher Order Thinking Skills,
Representation and Concepts in Enhancing
TIMSS Tasks,” Int. J. Instr., vol. 9, no. 2, pp.
199-214, 2016, doi: 10.12973/iji.2016.9214a.

[3] W. Beda, N. Dosinaeng, S. I. Leton, and M.
Lakapu, “Kemampuan Mahasiswa dalam
Menyelesaikan Masalah Matematis
Berorientasi HOTS,” vol. 3, no. 2, pp. 250—
264, 2019, doi:
http://dx.doi.org/10.33603/jnpm.v3i2.2197.

[4] Mylnawan, “Kemampuan siswa SMP dalam

214



ATLANTIS
PRESS

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

Advancesin Social Science, Education and Humanities Research, volume 597

Menyelesaikan Soal Matematika Berbasis
HOTS di Kabupaten Mamuju,” UNY, 2017.

S. M. Brookhart, How to assess higher-order
thinking skills in your classroom. United
States of Amerika: ASCD Member Book,
2010.

G. W. Mandini and H. Hartono, “Analisis
Kemampuan Menyelesaikan Soal HOTS
Model TIMSS dan Kepercayaan Diri Siswa
Sekolah Menengah Pertama,” Pythagoras J.
Pendidik. Mat., vol. 13, no. 2, pp. 148-157,
2018, doi: 10.21831/pg.v13i2.21234.

G. Bassham, W. Irwin, H. Nardone, and J. M.
Wallace, Critical Thinking A student’s
Introduction, 2nd  edition.  Singapore:
McGraw-Hill Company, Inc, 2008.

W. P. Ariandari, “Mengintegrasikan Higher
Order Thinking dalam Pembelajaran Creative
Problem Solving,” in Seminar Nasional
Matematika Dan Pendidikan Matematika Uny
2015, 2015, pp. 489-496.

Y. Abosalem, “Assessment Techniques and
Students > Higher-Order Thinking Skills,” vol.
4, no. 1, pp. 1-11, 2016, doi:
10.11648/j.ijsedu.20160401.11.

P. Kurniawan, A. Wahyuni, S. B. Waluya, and
A. Nur Cahyono, “Higher Order Thinking
Skills and Students Ability to Use Technology
on Integral Topic,” J. Phys. Conf. Ser., vol.
1539, no. 1, pp. 0-6, 2020, doi: 10.1088/1742-
6596/1539/1/012066.

R. Badjeber and J. P. Purwaningrum,
“Pengembangan Higher Order Thinking Skills
Dalam Pembelajaran Matematika Di Smp,”
Guru Tua J. Pendidik. dan Pembelajaran,
vol. 1, no. 1, pp. 36-43, 2018, doi:
10.31970/gurutua.v1il.9.

L. W. Anderson and David R. Krathwohl, A
taxonomi for learning, teaching, dan
assesmen, A revision of bloom’s taxonomy of
education objective. New York: Addison
Wesley lonman inc, 2001.

D. Puspitasari, “Eksperimentasi Model
Pembelajaran  Kooperatif Tipe Murder
Berbasis Mind Mapping Terhadap Prestasi
dan Kreativitas Pelajar pada Materi Bangun
Ruang Ditinjau dari Kemampuan Spasial
Siswa SMP Negeri di Kabupaten Magelang
Tahun Pelajaran 2015/2016,” Universitas
Sebelas Maret, 2016.

N. Rahmatulwahidah and C. M. Zubainur,
“The Analysis of Students’ Spatial Ability at

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

Senior High School in Banda Aceh,” Proc.
AICS-Social Sci., vol. 7, pp. 745-752, 2017.

E. T. Giin and B. Atasoy, “The Effects of
Augmented Reality on Elementary School
Students’ Spatial Ability and Academic
Achievement,” Egit. ve Bilim, vol. 42, no. 191,
Pp. 31-51, 2017, doi:
10.15390/EB.2017.7140.

N. S. Newcombe and T. F. Shipley, Studying
Visual and Spatial Reasoning for Design
Creativity. Dordrecht: Springer, 2015.

P. H. Maier, “Spatial Geometry and Spatial
Ability - How to make solid Geometry solid?,”
in Annual Conference of Didactics of
Mathematics, 1998, pp. 63-75.

Milles and Huberman, Analisis Data
Kualitatif. Jakarta: Universitas Indonesia
Press, 1992.

Sugiyono, Metode Penelitian Pendidikan
(Pendekatan Kuantitatif, Kualitatif, dan
R&D). Bandung: Alfabeta., 2013.

A. H. Abdullah, N. Liyana, Z. Abidin, and M.
Ali, “Analysis of Students * Errors in Solving
Higher Order Thinking Skills ( HOTS )
Analysis of Students * Errors in Solving
Higher Order Thinking Skills ( HOTS )
Problems for the Topic of Fraction,” Can.
Cent. Sci. Educ., vol. 11, no. 21, pp. 133-142,
2015, doi: 10.5539/ass.v11n21p133.

Y. Purnawati, “Analisis Kemampaun
Pemecahan Masalah pada Pembelajaran
Model Means-Ends Analysis Materi Kubus
dan Balok Ditinjau dari Kemampuan Spasial
Siswa,” Universitas Negeri Semarang, 2016.

Y. Isnain and H. Pujiastuti, “Kemampuan
Pemecahan Masalah Matematis Siswa pada
Materi Teorema Pythagoras Berdasarkan
Kemampuan Visualisasi Spasial,”
EduMatSains. J. Pendidikan, Mat. dan Sains,
vol. 5, no. 1, pp. 51-64, 2020, doi:
https://doi.org/10.33541/edumatsains.v5il.16
30.

D. Etmy, H. Ratu, and P. Negara, “Profil
Kemampuan Pemecahan Masalah Geometri
Siswa Kelas VI MTsN 3 Mataram
Berdasarkan Kemampuan Spasial Ditinjau
dari Gender,” 2017, vol. 1, no. 1, pp. 349-355.

S. Ningsih and M. T. Budiarto, “Kecerdasan
Visual  Spasial Siswa SMP  dalam
Mengkonstruksi Rumus Pythagoras dengan
Pembelajaran Berbasis Origami Di Kelas
VIII,” MATHEdunesa. J. lIm. Pendidik. Mat.,

215



ATLANTIS
PRESS

[25]

[26]

[27]

(28]

[29]

Advancesin Social Science, Education and Humanities Research, volume 597

vol. 3, no. 1, pp. 203-211, 2014, [Online].
Available:
https://dokumen.tips/documents/kecerdasan-
visual-spasial-siswa-smp-dalam-
mengkonstruksi-rumus-pythagoras-
dengan.html.

M. Battista and D. H. Clements, “Students’
Understanding of Three-Dimensional
Rectangular Arrays of Cubes,” J. Res. Math.
Educ., vol. 27, no. 3, pp. 258-292, 1996, doi:
10.2307/749365.

S.J.Tai,D.W.S.,, Yu, C. H,, Lai, L. C. & Lin,
“World Transactions on Engineering and
Technology Education,” UICEE, vol. 2, no. 2,
pp. 251-268, 2003.

K.  Yenilmez, “Investigation of the
Relationship between the Spatial
Visualization Success and Visual / Spatial
Intelligence Capabilities of Sixth Grade
Students,” Int. J. Instr., vol. 8, no. 1, 2015, doi:
10.12973/iji.2015.8114a.

A. C. D. Foster, “The Contributions of Spatial,
Verbal, and Analytical Skills to Problem
Solving Performance,” Illinois Institute of
Technology, 2012.

B. N. Verdine et al., “Deconstructing Building
Blocks: Preschoolers ° Spatial Assembly
Performance Relates to Early Mathematical
Skills,” Presch. Block Assem. Math. Ski. Child
Dev., vol. 85, no. 3, pp. 1062-1076, 2014, doi:
10.1111/cdev.12165.

216



