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in solving mathematical problems of three-dimensional shapes material.
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three-dimensional shapes material. This study aims to determine students’
mathematical thinking ability on three-dimensional shapes. The results of
Validation this study are that the research instruments used are valid, the results of
the validation of the mathematical thinking ability test obtained are more
than 80% and for the validation of the interview instrument is obtained
more than 60%. Students' mathematical thinking skills in three-
dimensional shapes in class VIII have four categories, namely very high,
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review the results of the answers that have been made, and students with
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1. INTRODUCTION

The results of the 2018 Programme for International Student Assessment (PISA) study place
Indonesia still very low (Ferdianto, Latifah, et al., 2022), Mathematics learning emphasizes more on
solving mathematical problems, because in reality humans always face problems in their daily lives
(Menon & Chang, 2021), One of the skills needed by students is the ability to think mathematically
(Soboleva et al., 2020).

This research focuses on mathematical thinking ability on three-dimensional shapes material,
mathematical thinking ability in each student is diverse, students' mathematical thinking ability can
be categorized into; low math ability, medium math ability, and high math ability (Tall & Witzke,
2020) (Ferdianto, Sukestiyarno, et al., 2022). In line with that (Bradshaw, 2010) said that indicators
of mathematical thinking ability include understanding problem problems, planning problem solving
formulas, executing problem solving formulas, and rechecking the steps and answers to questions.

The term mathematical thinking is defined as a way of thinking with regard to mathematical
processes or ways of thinking in solving mathematical tasks, whether simple or complex (Goos &
Kaya, 2020) (Ferdianto, Waluya, et al., 2022). Mathematical thinking ability is an accumulation form
of mathematical thinking concepts that indicate the development of abilities (Kooloos et al., 2022).

According to (Ferdianto, Sukestiyarno, et al., 2022) indicators of mathematical thinking ability are:
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1. Understanding the problem problem, students can understand or identify the problem from
what is already known and what is asked from the problem of the mathematical problem.

2. Planning a formula to solve the problem, students can plan or determine the right formula to
solve the mathematical problem.

3. Applying or executing the problem solving formula, students can apply or run the formula
according to the plan and perform the calculation operation correctly.

4. Review orrecheck the steps and answers of the questions, students can recheck the steps and
answers of solving the math problems.

The stages in mathematical thinking are as follows (Bradshaw, 2010)

1. Entry phase; Entry Phase work to formulate the right questions and in deciding what to do.
When facing a question, it can be done in two ways, namely absorbing the information
provided and finding out what the purpose of the question is. Then another activity that often
occurs in the initial phase is to make some preparations for the completion phase. In the entry
phase, among other things, the process of identifying problems and defining problems is
carried out. To make it easier to work in the entry phase, it is by connecting to the question,
what is known from the question and what is the purpose of the question. According to
(Ferdianto & Ghanny, 2014) expressing understanding refers to the ability to understand and
understand something after it is first known or remembered and interpret the material that
has been studied.

2. Attack phase, The solving phase is the most important part of the mathematical activity that
is carried out to solve the problem. In the completion phase, this is done by taking several
approaches that can be used as well as formulating and trying out a plan. If the plan has been
carried out, then good progress will be made in working to solve the problem. Knowledge of
mathematical techniques, principles, or concepts is certainly the main requirement in
undergoing this phase. Several things such as intellectual ability, creativity, memory, and
skills are also factors that affect success in this phase of completing. (3) Review Phase, The
review phase is carried out when a satisfactory solution has been reached or when it is about
to give up, so itis important to review the work that has been done. The review phase is useful
in reflecting on previous phases. In this phase, it will help to check whether the mathematical
thinking process in problem solving is correct and whether the problem can be solved.

In learning activities, a good learning method is needed (Miranda et al., 2021) (Ariastuti & Wahyudin,
2022), The learning method contains directions regarding the design of teaching methods in
achieving a complete learning concept with plans, practices, and evaluations (Joyce & Calhoun, 2024)
(Munna & Kalam, 2021) (Sarker, 2021). The delivery of materials for building flat-sided spaces can
be conveyed optimally and can be easily understood by students through appropriate learning
methods. One of the learning methods is the studysaster, the studysaster model has five learning
steps, namely identification, search, plan, create, share, and practice (Widyasari, 2020) (Nugroho &
Winarno, n.d.).

This research is very necessary because one of the abilities that must be possessed by students is the
ability to think mathematically which is useful not only to solve mathematical problems, but also to
be able to solve everyday problems as well.

2. RESEARCH METHOD
Research design

This research uses a qualitative research method with a case study approach, the research is focused
on one phenomenon that is selected and wants to be understood in depth, namely about students'
mathematical thinking ability in solving mathematical problems. (Creswell, 2014) It states that
qualitative research is a method of exploring and understanding meanings derived from
humanitarian problems. According to (Hidayat & Purwokerto, 2019) A case study is a series of
scientific activities that are carried out in an intensive, detailed, and in-depth manner about an event,
program, and activity, either at the level of an individual, a group of people, an institution or an
organization to gain in-depth knowledge about an event.
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Research target/subject

The subject of this study involved junior high school (SMP) grade VIII students who had received
three-dimensional shapes mathematics learning materials, from the results of test sheets and teacher
considerations as many as three grade VIII students, namely one student with high-level
mathematical thinking skills, one student with medium-level mathematical thinking skills, and one
student with low-level thinking skills.

Research procedure

The instrument validation test that will be used in this study to three validators, namely with two
from lecturers and one from teachers about mathematical thinking skills on three-dimensional
shapes material. The validation sheet contains the language on the instrument, conformity with the
indicators, and instructions for working on the test sheet (Mohamad et al., 2015) (Taherdoost, 2016).
Testing in the scope of education is a term used to measure the learning outcomes of students after
experiencing learning activities (Rahardja et al., 2019), The instruments on the test sheet consist of
two math problems with three-dimensional shapes that refer to the ability to think mathematically
according to (Bradshaw, 2010). The interview guideline instrument contains questions about how
the subject solves math problems from the test sheet.

Instruments, and data collection techniques

The instruments contained in this study are test sheets and interviews. Mathematics test sheets that
are in accordance with the indicators of mathematical thinking ability according to (Bradshaw,
2010). The scoring guidelines for test sheets are used according to modified ones to assess students'
mathematical thinking skills, the next instrument is an interview, in the interview instrument
contains questions that include how the process of solving mathematical problems carried out by the
research subject. The questions in the interview guidelines are adjusted to indicators of
mathematical thinking ability (Jailani, 2023).

The first data collection of this study uses a test sheet consisting of two mathematical problems of
three-dimensional shapes material that refer to mathematical thinking skills according to (Bradshaw,
2010). After the students' test sheet scores were known, three students were selected consisting of
one student with high mathematical thinking skills, one student with moderate mathematical
thinking skills, and one student with low mathematical thinking skills. Furthermore, the six students
were interviewed how to solve the problem of the math problem in accordance with the interview
guidelines according to (Hidayah et al, 2018). Interviews are an important study of human
interaction, so interviews can be a tool that can socialize both parties (Syamsudin, 2014).

Data analysis technique

The data analysis techniques used according to (Miles et al., 2019) which consists of data reduction,
data presentation, and conclusion drawn. This data reduction summarizes, selects and focuses on the
things that matter. Thus, the data that has been reduced can provide a clearer picture and make it
easier for research to collect further data. The presentation of this data can be organized and
arranged in a relationship pattern so that the data is easy to understand, with the presentation of this
data will make it easier to understand what is happening, plan the next steps based on what has been
understood. In the step of drawing this conclusion, it will answer the formulation of the problem that
has been formulated from the beginning,

3. RESULTS AND DISCUSSION
Instrument validation

Before using the instruments in this study, instrument validation was carried out first, the validation
sheet of this research consisted of test validation sheet instruments and interview instrument
validation sheets. The validator consists of two lecturers and one subject teacher at the place where
the researcher conducts the research. The results of the validation of the mathematical thinking
ability test sheet can be seen in Table 1.
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Table 1: Validation of the mathematical thinking ability test sheet for material students three-
dimensional Shapes

. Aspects
No | Validator Content | Construction | Language Score
1 Lecturer 1. 9 17 8 85%
2 Lecturer 2 9 17 8 85%
3 Teacher 1 8 19 9 90%

Table 1 shows the results of the validation sheet of the test sheet instrument of the question sheet, it
is obtained that the test sheet instrument of this research question is valid and can be tested on the
research subject, because the score of the validation sheet is above 80% where the research
instrument is valid.

In the results of the validation sheet of this test sheet instrument, validator 1 gave a score of 85% and
provided input that there were no instructions for filling out the mathematical thinking ability test
sheet according to the steps of the mathematical thinking ability indicator. Validator 2 gave a score
of 85% by entering that there were still no pictures on numbers one and two on the mathematical
thinking ability test sheet, and validator 3 gave a score of 90%, by including pictures on questions
number one and two on the mathematical thinking ability test sheet was not large.

Table 2: Validation of interview instruments

. Aspects
No | Validator Content | Construction Score
1 Lecturer 1. 9 12 84%
2 Lecturer 2 8 12 80%
3 Teacher 1 9 13 88%

In Table 2, it can be seen that the results of the validation sheet of this research interview instrument
are valid and can be tested on the research subject, because the score of the validation sheet is above
60% where the research instrument is valid. In the results of the validation sheet of this interview
instrument, validator 1 gave a score of 84%, validator 2 gave a score of 80%, and validator 3 as a
Mathematics Teacher of SMPN 1 Depok gave a score of 88%.

Mathematical thinking skills

The mathematical thinking ability test sheet was carried out at the beginning of the research, the test
was used to determine the students' mathematical thinking ability on three-dimensional shapes
material. There are two questions with a score weight of 40 and a score weight of 60 which refers to
students' mathematical thinking skills.
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Figure 1: Results of students' mathematical thinking ability test
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Figure 1 shows that question number one gets the three highest scores for S-7, namely 40, S-16 36,
and S-11 gets a score of 33. The lowest score on question number one is 8 for S-24. Meanwhile, in
question number two, the result is smaller than the result number one. The highest score was only
24, but there were 6 subjects who achieved this score. As for the lowest score, a score of 6 was
obtained, for S-11 and S-16.

5905



Ferdianto et al. Mathematical Thinking Skills Mathematical Thinking Skills in Three-Dimensional Shapes

Table 3: Categorization of students' mathematical thinking skills

Category Score Percentage (%) Total
Very High X > 46,31 3,6 1
High 39,29 <X <46,31 17,8 5
Medium 32,27 <X < 39,29 32,2 9
Low 25,25 <X < 32,27 46,4 13
Very Low X < 25,25 0 0

Table 3 shows that the mathematical thinking ability of students in grade VIII of junior high school
consisting of 28 students, the very high category obtained 3.6%, which means that there is one
student who can meet all the indicators of students' mathematical thinking ability, namely
understanding problem problems, planning problem problems, running problem solving formulas,
and reviewing. The high category obtained 17.8%, which means that there are five students who can
meet all indicators of students' mathematical thinking skills, namely understanding problem
problems, planning problem problems, and running problem solving formulas. For the medium
category, 32.2% was obtained, which means that there were nine students who met two indicators,
namely understanding the problem and planning the formula of the problem. While the low category
obtained 46.4%, which means that thirteen students could only meet the indicator of understanding
the problem problem, and the very low category obtained 0%, which means that there were no
students in that category.

After obtaining the results of the students' mathematical thinking ability test sheets on the three-
dimensional shapes material, three students were selected to be used as research samples consisting
of one student with high mathematical thinking skills, one student with medium mathematical
thinking skills, and one student with low mathematical thinking skills. The three students were
interviewed to get data on how the process of answering or solving the questions. The selection of
the subject is seen from the results of their mathematical ability and certain considerations by the
mathematics teacher in grade VIII. The three students of this study who will be the subjects of the
interview are S-7 students with high mathematical thinking ability scores, S-2 students with
moderate mathematical thinking.

Very high mathematical thinking ability
Question number one

Subject S-7 answer to question number one on the indicator of understanding the problem.

. »  Understand the problem
» Memabami Permasalahan Soal Kaowing: Cuboid width = 4 cm
!
'f‘.r I (bal [‘:":: : @l
“'g-\ Baink . 2t
‘ i ﬁf Cuboid length = § cm
v M\ \ " Wi

Asked: surface area

Cuboid height = 3 cm

Figure 2: Answer S-7 indicator of understanding problem problems

In Figure 2, the subject S-7 has been able to understand and identify problem number one, namely
calculating the surface area of three-dimensional shapes, cubes, and cuboids. The subject wrote what
was known in the question, namely the cuboid width of 4 cm, the cuboid height of 3 cm, and the length
of the cuboid of 8 cm. Students also write down what is asked in the question, namely what is the
surface area of the three-dimensional shapes.

P: How do you understand this problem?

S-7:1 got it from reading about Sir, cuboid width is 4 cm, cuboid height is 3 cm, and cuboid

length is 8 cm.

P: Then what is asked in question number one?

S-7: The surface area is sir.

In the indicator of planning the formula for solving the problem, S-7 can already plan the right
formula or strategy to solve the problem of the mathematical problem. has been able to write down
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the correct cuboid and cube surface area formula, namely the cuboid surface area 2 X
(p X L+ 1 X t+txp)and the surface area of the yait cube 6 X (s X s), seen in the Picture 3.

» Merencanakan Rumus Permasalahan Soal > Planning the Problem Formula

Luos. prmatoan 8otk = 2x (P x txt 7 Cuboid surface area = 2 x (pl + It + pt)
; Lﬁ? yg =2x(8x4+ 4x3+ 8x3)
» Menjalankan Rumus Penyelesaian Soal =2x 32+ 12+ 24)
s ThC A =136
s ¥ >  Run the problem solving formula
A K1=(6x2x2)—1(2x2)
' g K1=24—14
fd K 1=20cm?

K2=(6x2x2)— (2x

Figure 3: Answer S-7 indicator of planning problem formula

In Figure 3, it can be seen that the subject of S-7 can write down the steps to solve the problem
systematically according to the information and formula that has been obtained beforehand, showing
that the S-7 is able to carry out the formula for solving the problem correctly and precisely. Students
have understood the problem in problem number one, which is to calculate the surface area and run
by dividing three-dimensional shapes into three, namely cuboid, cube 1, and cube 2.

P: After determining the solution formula, how do you take steps to solve problem number one?
S-7: 1 divided it into three first cuboids, cube 1, and cube 2, Sir.
P: Next, how can the result be like this?

S-7: linput the values of the width, height, and length of the cuboid from the problem into the
formula for the surface area of the cuboid, Sir.

»  Review

» Meninjau Ulang 3 O 3 So the conclusion is that the surface area
vagy  ReM T 3 { of the geometric shape is 176 cm?

W hlg) 3
EapuC LAt 6

Figure 4: Answer S-7 review indicator

Figure 4 shows that the answer to S-7 is correct and correct, because S-7 is able to understand the
problem and carry out the solution formula correctly, then the answer is correct. The subject has re-
examined the answers obtained, namely 176 cm?

Question number two

2 »  understand the problem

» Memahami Permasalahan Soal
{1

Known : area of the cube = 5832 cm?

T Asked : cube volume — ptism volume ?
La bt

t = s cube

Figure 5: Answer S-7 indicator of understanding problem problems

In Figure 5, the subject of S-7 has written the information in question number two, but S-7 still does
not understand the problem. The subject can only write known and asked according to what is
contained in the question, because the question already has a cube volume and is asked about the
cube volume minus the volume of the prism. In the indicator of planning the formula for solving the
S-7 problem, you can plan the right formula or strategy to solve the problem of the math problem.
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» Merencanakan Rumus Permasalahan Soal >

Nl AR $x Sx§ lC.{

Planning the Problem Formula

Vcube =sxsxs

1
Vprism=—=-xaxt

Figure 6: Answer S-7 indicator of planning problem formula

Figure 6 shows that the subject has written the cube volume and prism volume formulas correctly,
and the subject also knows why they use these formulas. Because from the problem that the subject
reads the question about the volume of the cube minus the volume of the prism, so write the formula
for the volume of the cube and the volume of the prism. In the indicator of running the problem
solving formula, the subject cannot write down the steps to solve the problem systematically
according to the information and formula that has been obtained beforehand. For the review
indicator, the same subject cannot understand the problem and carry out the solution formula
correctly.

High mathematical thinking ability

Question number one

I

» Memahami Permasalshan Soal

ik L Lawe - Yom | cost wubua» /g dori po

, g

L termuvcogn

»  Understand the problem
Known : Cuboid width = 4 cm
Cuboid height = 3 cm

Cuboid length = 8 cm

Asked : surface area

Figure 7: Answer S-16 indicator of understanding problem problems

In Figure 7, it can be seen that the subject S-16 is able to understand and identify the problem number
one, namely about three-dimensional shapes cube and cuboid, the subject writes what is known in
the problem, namely the height of the cuboid is 3 cm, the width of the cuboid is 4 cm, and the length
of the cuboid is 8 cm.

> Planning the Problem Formula
» Merencanakan Rumus Permasalahan Soal

cuboid sutface area = 2 x pl + It + pt

il Uy i 1

cube surface area

=6xsxs

3 S . + Pk
k\h:\ ye? ¢ P t ! @,"

Figure 8: Answer S-16 indicator of planning problem formula

In Figure 8, it can be seen that the subject is able to write the cuboid surface area formula and the
cube surface area formula. So that the indicator indicator of planning the problem formula is
achieved.

> Menjalankan Rumus Penyelesaian Soal >  Run the problem solving formula
Luas permuraayy bglok: 2y pi 41k Pt
2 % | | x4 Cuboid surface area = 2 x pl + It + pt
3 v =2x(8x4+4x3+8x3)
, - \,':L
e Wxa)y (3 =232+ 12+ 24)
K ‘ 37 =2x68
K1 \;..4—-; - =136
2 TN™
K1=(6x2x2)—-1Q2x2)
Oin l + |
o] K1=24—4=20

Figure 9: Answer S-16 indicator of running problem solving formula

In Figure 9, the subject is able to carry out the formula for solving problem number one correctly and
precisely. [ have understood the problem that exists in problem number one, which is to calculate the
surface area and run by dividing three-dimensional shapes into three spatial shapes, namely cuboid,
cube 1, and cube 2.
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P: After determining the solution formula, how do you take steps to solve problem number one?
S-16: 1 divided the building of the space into three, namely cuboids and two cubes Sir.
P : Then how can this result be obtained?

S-16: I entered the value that has been obtained according to the building of the space, sir. It is
already known the length, width, and height of the cuboid so it just needs to be included in the
formula Sir, the same as the cube.

P : Where can the results come from?

S-16: Build the space is summed up Sir, cuboid + cube 1 + cube 2.

» Meninjau Ulang >  Review
LUl el So the conclusion is that the area of the building
is 176

Figure 10: Answer S-16 review indicator

In Figure 10, it can be seen that the answer to S-16 is correct and correct, because S-16 is able to
understand the problem and carry out the solution formula correctly, then the number one answer
of S-16 is correct. The subject has re-examined the answers obtained, namely 176 cm?

Soal nomor dua

2. »  Understand the problem

i Perm lahao Sont 7 - Cube volume = 5.832 cm?

Figure 11: Answer S-16 indicator of understanding problem problems

In Figure 11, it can be seen that S-16 is not able to understand the problems that exist in the problem,
only knowing the information from reading the problem. S-16 does not understand the problem in
question number two.

In questions with indicators of planning the formula for the problem problem, the subject has not
been able to plan the right formula or strategy to solve the problem problem. The subject has not
been able to write down the cube volume and prism volume formulas correctly. The same as in the
indicator of running the problem solving formula, the subject cannot write down the steps to solve
the problem systematically according to the information and formula that has been obtained
previously so that the problem in the problem can be solved and get the right answer. Because they
do not understand the problems that exist in the problem. Likewise, on the revisiting indicator, the
subject cannot write the conclusion of solving the problem.

Moderate mathematical thinking skills
Question number one

The following are the answers of S-2 subjects which are classified as medium mathematical thinking
skills.

I e »  understand the problem
. Per lahan Soal
Dile ;Gmo\c 14 e .C_\/‘ \ Known : Cuboid width = 4 cm
Gage | 2 em 4
7 gatk: 8em ~— Cuboid height = 3 cm
B - B‘?‘Wﬂ’“k \uag Remucaan bangun e Cuboid length = 8 cm

Figure 12: Answer S-2 indicator of understanding problem problems

In Figure 12, it can be seen that S-2 is able to understand and identify problem number one, which is
about three-dimensional shapes cube and cuboid, writing down what is known in the problem,
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namely the width of the cuboid is 4 cm, the height of the cuboid is 3 cm, and the length of the cuboid
is 8 cm. Students also write down what is asked in the question, namely what is the surface area of
the three-dimensional shapes.

» Merencanakan Rumus Permasalahan Soal >

Planning the Problem Formula
Vhaew P xt

\.QQ(‘M&(\\?Q\QK = 1N COxUlk Pxe £Ux T -".8’

J: Cuboid volume=p x I x t
r
L remuieaerh vodous = Gxgxs 4

Cuboid surfaccarea=2x (pxl+pxt+1lxt)

Figure 13: Answer S-2 indicator of planning problem formula

In Figure 13, it can be seen that S-2 is able to write the cuboid surface area formula and the cube
surface area formula, the subject can plan the right formula or strategy to solve the mathematical
problem. Subjects can write down the formulas needed to solve the problem problem. Formulas
needed to answer questions.

Peny ian Soal

2
s 84 umxa v axns)
L 2 T :zk Caltlﬁ*\z

X 68 r

>  Run the problem solving formula

L=2x(B8x4+8x3+4x3)

RS L=2x(32+24+12)
>3 v)
L %bus 2 s xS / L=2x68
el x2x2 —2.% (2x29 L =136
* 26 -
- \; € L.Kubus =6xsxs

\os 1 4 leabmass = 16 £ 205 36 L Kubus =6x2x2—-2x(2x2)

Veubug 2= Gx2xz -~c> xz?)
3 38w &
=20

L. Kubus =24 -8

Figure 14: Answer S-2 indicator running problem solving formula

In Figure 14, it can be seen that S-2 has understood the meaning of the problem, but there is a mistake
in the second cube space building, because it does not understand the problem of the problem.

P: After determining the formula, how do you solve this problem?
S-2:1go into the Sir's formula, into the surface area and cuboid formula.
P: This is why cube 1 and cube 2 have different values?

S-2: According to my understanding, sir, there is a cube side that is integrated with the cuboid
space. The side of the cube is subtracted from the surface area of the cube so there is one side
of the cube reduced and two sides of the cube reduced.

Subject (S-2) is less able to carry out the problem solving formula, because S-2 does not understand
the picture on the problem. The subject misunderstands the purpose of the problem, therefore the
indicator of solving the problem is not appropriate.

» Meninjau Ulang >  Review
&‘:M tun§ ’?Qmu\cc\nn vawe adotsh gl o So the surface area of the cuboid is = 36 cm?
ous | 4 \eubug 2 Kubus 1 + kubus 2
: > Lk 16 + 20 = 36 cm?
L %20~ 20 e )

In Figure 15, the S-2 answer is not correct, because the subject is not able to carry out the problem
solving formula correctly. The subject did not re-check the completion step and the answer, because
he immediately deduced from the answer he worked on.

Question number two

The following are students' answers in the indicator of understanding the problem.
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=

»  Understand the problem
» Memahami Permasalahan Soal
Qive Known: Vol. Cuboid = s x s x s

V kuvous S xS xS

b schon 7
e - Cevapa  \olore baous = Volore Rishe

W

Asked: what is the volume of the cuboid - prism
volume ?

Figure 17: Answer S-2 indicator of understanding problem problems

In Figure 17, the subject writes what he knows and what is asked from the question, is not completely
correct in answering, still does not understand the purpose of the question, how and only finds
information from reading the question.

» Merencanakan Rumus Permasalahan Soal »  Planning the Problem Formula

vV vbus = CrSx; ) (7, Cuboid volume = s x s x §

Tnagys 20\S Mo .
\Vj \7(&““ L. Alus i i Prism volume =

Figure 18: Answer S-2 indicator of planning problem

In Figure 18, it can be seen that the subject is able to write the formula of the problem to answer the
problem, namely the cube volume formula and the prism volume formula. S-2 has met the indicators
of planning problem problems, it can be seen that the subject is able to write the cube volume formula
and the volume prism that will be used to solve the problem problem. Meanwhile, in the indicator of
running the formula for solving the problem, the subject does not answer the question, because the
student (S-2) does not understand the problem in the question. Just like in the review indicator, the
subject has not been able to understand the problem at hand.

Low mathematical thinking ability
Question number one

The following is the answer to question number one of the S-17 subject.

5 & >  Understand the problem
» Memahami Permasalahan Soal
. Ot is known :

1_/, 1B=4cm
tB=3cm

PB=8cm

Figure 19: Student answers (S-17) indicators of understanding problem problems

In Figure 19, it can be seen that S-17 is able to understand and identify the problem that exists in
problem number one, which is about the combination of three-dimensional shapes cube and cuboid,
for problem number one is to calculate the building surface area of cube and cuboid space. The
subject wrote what was known in the question, namely the cuboid width of 4 cm, the cuboid height
of 3 cm, and the length of the cuboid of 8 cm. The subject also wrote what was asked in the question,
namely what is the surface area of the three-dimensional shapes.

» Merencanakan Rumus Permasalahan Soal »  Planning the Problem Formula

2y || - 26((px 1) + (pt) + (Ix))

Figure 20: Answer S-17 indicator of planning problem formula

In Figure 20, students are only able to write the formula for the surface area of the cuboid space
correctly and do not write the formula for the surface area of the cube space. From the interviews
with the students above, the results of the indicator of planning the problem formula for students (S-
17) are still incapable of planning the problem formula that will be used in number one. The subject's
answer to the indicator runs the problem solving formula, the subject is unable to run the problem
solving formula or perform the calculation operation correctly, because he does not remember the
cube surface area formula.

5911



Ferdianto et al.

Mathematical Thinking Skills Mathematical Thinking Skills in Three-Dimensional Shapes

» Menjalankan Rumus Penyelesaian Soal
Lp - Lx{(Bxu)+(

7‘/\ LR ST
e Ld YU 411
“,\J,.. i}.y

QL

»  Planning the Problem Formula
Lp = 2x((8x4)+ 8x3)+ (4x3))
Lp=2x32+24+12
Lp=64+24+12
Lp =100
L.Kubus =sxs L.P=100+4

L.Kubus =2x2 L.P=104cm

L.Kubus = 4

Figure 21: Answer S-17 indicator of running the problem solving formula

Figure 21 shows that initially the subject correctly wrote the cuboid surface area formula, but it was
still not correct to complete the calculation operation and the subject could not run the cube surface

area formula. This is supported by the results of interviews conducted.

P: After determining the formula, how do you carry out the steps of the formula to solve this

problem?

S-17: I just enter the number into the formula for the surface area of the Pak cuboid, then
calculate it and the result 100.

P: How can you get cuboid surface area 1007

S-17: Iimmediately Sir, so 2x 32 + 24 + 12 = 100.

P: Why not complete the parenthetical calculation operation first ?

S-17: 1 don't understand, sir, I calculated it like that.

P: Well, if this is s x s it means the cube surface area formula?

S-17: Yes, sir, but I don't know if it's true or not, so I'll just write it.

»> Meninjau Ulang

»  Review

So the surface area of the shape is 104 cm

Figure 22: Answer S-17 review indicator

In Figure 22, it can be seen that the answer to number one is not correct, because the subject cannot
carry out the problem solving formula correctly, the subject does not check the solution step and the

answer to the question, but immediately concludes the answer.

Question number two

The following is the answer of the subject (S-17) in answering question number 2.

» \ Py
Memahami Permasalahan Soal

»  Understand the problem
Known :
Cuboid volume = 5.832 cm?
1
a=-
2
=2
3
Asked :

What is the volume of the cuboid if the prism is
subtracted?

Figure 23: Answer S-17 indicator of understanding problem problems
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In Figure 23, the subject is unable to understand or identify the problem of the question on the test
sheet number two. Students only know from reading the questions, such as what is known from the
questions and asked from the questions. Therefore, students only write down what is known and
asked from reading the questions.

P: How do you understand the problem of number two?
S-17: 1 don't understand the meaning of the question of how Sir.
P: Continue to be able to write down where this is known and asked from?

S-17: 1 wrote that I knew and was asked from reading about Sir, I didn't understand the
meaning of the question so [ wrote down what I read from question number two, Sir.

» Merencanakan Rumus Permasa HEFRh anning the Problem Formula
» Merencanakan R Iabian Soal > Pl g the Problem Formul:
\J ' :\ | % | 1

) b Y X Einaan Prd e '@L 7% V= E(sx a x t) x prism height
Veiay R\ V=sxsxs

Figure 24: Answer S-17 indicator of planning problem formula

In Figure 24, the subject is able to write down the prism and cube volume formula correctly because
the subject sees the cube and prism images. So that the subject has met the indicators of planning the
problem formula. The indicator of running the formula for solving the subject problem is not able to
understand the problem that exists in the problem, because to carry out the formula for solving the
problem is not only a formula is needed, but it is also needed to understand the problem. Similar to
the indicator of reviewing the subject not filling in the answer, after the interview, it turned out that
the subject still did not understand question number 2. So they can't solve the problem.

4. DISCUSSION

This study analyzes students’ mathematical thinking ability using test questions and interviews,
previously the validation of the instrument used, the results of the validation of the mathematical
thinking ability test of the research instrument are valid (Riduwan, 2012). In the validation sheet of
the interview instrument, the mathematical thinking ability part of the content of the interview
guidelines is in accordance with the formulation of the research problem, but the questions in the
interview guidelines are still not perfect to answer all the objectives of this research. As for the
construction of the question items, it is easy for students to understand, but it is not very easy for
students to understand. The results of this scoring were obtained from the scoring rubric of the
validation sheet modified from (Ulya et al., 2017).

The results of students' mathematical thinking skills in the three-dimensional shapes material got an
average score of 35.78, obtained in four categories, namely the very high category, the high category,
the medium category and the low category. The results of the research are that many students still
have low categories, this can hinder teaching and learning activities. Students who have low thinking
skills can cause the student learning process to not be achieved perfectly.

Students with very high mathematical thinking skills are only one student, while students with high
mathematical thinking skills there are five students, the subject has been able to carry out the
problem solving formula correctly so that he is able to answer the number one question according to
the student's mathematical thinking ability indicators according to (Bradshaw, 2010). Aligned with
research results (Firdaus & Ni'mah, 2020) (Nindyasari, 2016), and (Alfina, 2017) Explain that
students with very high or high categories are able to meet all indicators of mathematical thinking
ability from understanding problems, writing problem formulas, running solution formulas, and
reviewing the problem. Opinion (Shodikin et al., 2021) said that students have difficulty in doing
problems because students are not careful in reading and understanding sentence by sentence and
know what they know, are asked, and how to solve problems.

The mathematical thinking ability of students who are in the medium category is nine students, the
subject is still not able to carry out the indicator of running the problem solving formula, still wrong
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in carrying out the mathematical calculation operation. (Alfina, 2017) in his research, it was stated
that students who were in the medium category were still lacking in completing the steps to solve
the problem correctly so that they produced inaccurate answers. In line with that (Firdaus & Ni'mah,
2020) and (Nindyasari, 2016), students are still not appropriate in solving these problems.

Students who have low mathematical thinking skills as many as three students, the subject has not
been able to carry out the solution formula correctly, is still incapable of performing mathematical
calculation operations correctly. in reviewing. This is similar to the opinion (Ramdhani et al., 2017)
stated that students with low mathematical thinking skills are quite able to understand the problem
problem, but are still not able to write the problem plan correctly and carry out the solution formula
correctly, and have not been able to review the steps to solve the problem.

5. CONCLUSION

The conclusion obtained from this study is that the research instrument used is valid, the validation
results of the mathematical thinking ability test obtained are above 80% and for the validation of the
interview instrument obtained above 60%. Students' mathematical thinking skills in three-
dimensional shapes in class VIII have four categories, namely very high, high, medium, and low
categories. Students with very high and high category abilities have met all indicators of
mathematical thinking ability, students with moderate mathematical thinking skills are still unable
to review the results of the answers that have been made, and students with low mathematical
thinking skills are only able to complete the indicator of understanding the problem problem, while
other indicators have been answered, but not right.

Author contributions

Conceptualization, Ferry Ferdianto and Yohanes Leonardus Sukestiyarno; Methodology, Ferry
Ferdianto; Formal Analysis, Widowati, and Iwan Junaedi; Investigation, Yohanes Leonardus
Sukestiyarno and Iwan Junaedi; Resources, Ferry Ferdianto; Data Curation, Widowati; Writing -
Original Draft Preparation, Ferry Ferdianto; Writing - Review & Editing, Riyan Hidayat; Visualization,
Iwan Junaedi; Supervision, Yohanes Leonardus Sukestiyarno; Project Administration, Ferry
Ferdianto and Iwan Junaedi.

Conflicts of interest
The author(s) declare no conflict of interest

REFERENCES

Alfina, A. (2017). Berpikir komputasional siswa dalam menyelesaikan masalah yang berkaitan
dengan aritmetika sosial ditinjau Dari gender. Simki-Techsain.

Ariastuti, M. D., & Wahyudin, A. Y. (2022). Exploring academic performance and learning style of
undergraduate students in English Education program. Journal of English Language Teaching
and Learning, 3(1), 67-73. https://jim.teknokrat.ac.id/index.php/english-language-
teaching/article /view /1817

Bradshaw, N.-A. (2010). Thinking Mathematically Thinking Mathematically by ]J. Mason , L. Burton,
K. Stacey . 2nd edition , 2010 . London : Pearson Education Ltd. ISBN 978-0-273-72891-7.
MSOR Connections. https://doi.org/10.11120/msor.2010.10030049

Creswell, ]. W. (2014). Research Design Pendekatan Kualitatif, kuantitatif dan Mixed. Pustaka Belajar.

Ferdianto, F., & Ghanny, G. (2014). Meningkatkan Kemampuan Pemahaman Matematis Siswa Melalui
Problem Posing. Euclid, 1(1). https://doi.org/10.33603/e.v1i1.343

Ferdianto, F., Latifah, S., & Sukestiyarno, Y. L. (2022). Analysis of Mathematical Thinking Skills on
Numerical Problems. International Conference on Science, Education, and Technology, 8, 671-
682. https://proceeding.unnes.ac.id/index.php/ISET /article/view /1821

Ferdianto, F., Sukestiyarno, Y. L., & Widowati, L. J. (2022). Mathematical Thinking Process On
Numeracy Literacy Problems For Middle School Students. Journal of Positive School
Psychology, 6(8), 6909-6923. https://journalppw.com/index.php/jpsp/article/view/11007

Ferdianto, F., Waluya, S. B, & Dewi, N. R. (2022). Mathematics thinking process of student’s in spatial
visual intelligence through transcript based learning analysis method. AIP Conference
Proceedings, 2577(1), 20012. https://doi.org/https://doi.org/10.1063/5.0096189

Firdaus, F. 1., & Ni'mah, K. (2020). Deskripsi Proses Berpikir Matematis Siswa Dalam Memecahkan

5914



Ferdianto et al. Mathematical Thinking Skills Mathematical Thinking Skills in Three-Dimensional Shapes

Masalah Konsep Barisan Berdasarkan Teori Mason. Jurnal Educatio FKIP UNMA, 6(2), 711-
720.

Goos, M,, & Kaya, S. (2020). Understanding and promoting students’ mathematical thinking: a review
of research published in ESM. In Educational Studies in Mathematics (Vol. 103, Issue 1).
https://doi.org/10.1007 /s10649-019-09921-7

Hidayah, U. L., Supardi, K. I, & Sumarni, W. (2018). Penggunaan instrumen lembar wawancara
pendukung tes diagnostik pendeteksi miskonsepsi untuk analisis pemahaman konsep buffer-
hidrolisis. Jurnal Inovasi Pendidikan Kimia, 12(1).

Hidayat, T., & Purwokerto, U. M. (2019). Pembahasan studi kasus sebagai bagian metodologi
penelitian. Jurnal Study Kasus, 3(1), 1-13.

Jailani, M. S. (2023). Teknik Pengumpulan Data Dan Instrumen Penelitian [lmiah Pendidikan Pada
Pendekatan Kualitatif dan Kuantitatif. IHSAN: Jurnal Pendidikan Islam, 1(2), 1-9.

Joyce, B., & Calhoun, E. (2024). Models of teaching. Taylor & Francis.

Kooloos, C., Oolbekkink-Marchand, H., van Boven, S., Kaenders, R., & Heckman, G. (2022). Making
sense of student mathematical thinking: the role of teacher mathematical thinking.
Educational Studies in Mathematics, 110(3). https://doi.org/10.1007/s10649-021-10124-2

Menon, V., & Chang, H. (2021). Emerging neurodevelopmental perspectives on mathematical
learning. Developmental Review, 60, 100964.
https://doi.org/https://doi.org/10.1016/j.dr.2021.100964

Miles, M. B.,, Huberman, A. M., & Saldana, J. (2019). Qualitative Data Analysis, A Methods Sourcebook
(Fourth). Arizona State University.

Miranda, J., Navarrete, C., Noguez, ]., Molina-Espinosa, J. M., Ramirez-Montoya, M. S., Navarro-Tuch, S.
A., Bustamante-Bello, M. R., Rosas-Fernandez, |. B., & Molina, A. (2021). The core components
of education 4.0 in higher education: Three case studies in engineering education. Computers
and Electrical Engineering, 93. https://doi.org/10.1016/j.compeleceng.2021.107278

Mohamad, M. M., Sulaiman, N. L., Sern, L. C,, & Salleh, K. M. (2015). Measuring the validity and
reliability of research instruments. Procedia-Social and Behavioral Sciences, 204, 164-171.

Munna, A. S., & Kalam, M. A. (2021). Teaching and learning process to enhance teaching effectiveness:
a literature review. International Journal of Humanities and Innovation (IJHI), 4(1), 1-4.

Nindyasari, M. (2016). Analisis Kemampuan Berpikir Matematis Pada Pembelajaran Berbasis
Masalah Dengan Pendekatan ZPD Dalam Memecahkan Masalah. Skripsi, Universitas Negeri
Semarang.

Nugroho, H., & Winarno, S. Y. (n.d.). THE EFFECTIVENESS OF INTERACTIVE LITERATURE STUDY
LEARNING MODEL ON SOCIO SCIENTIFIC ISSUE (SSI) IN LEARNING IPAS.
https://doi.org/https://doi.org/10.33365/jeltl.v3i1.1817

Rahardja, U., Aini, Q., Graha, Y. I, & Lutfiani, N. (2019). Validity of test instruments. Journal of Physics:
Conference Series, 1364(1), 12050.

Ramdhani, M. R,, Usodo, B., & Subanti, S. (2017). Student’s mathematical understanding ability based
on self-efficacy. Journal of Physics: Conference Series, 909(1), 12065.

Riduwan, R. (2012). Skala Pengukuran Variable-variabel. Cetakan 12. Penelitian.

Sarker, I. H. (2021). Deep learning: a comprehensive overview on techniques, taxonomy, applications
and research directions. SN Computer Science, 2(6), 420.

Shodikin, A., Purwanto, Subanji, & Sudirman. (2021). Students’ thinking process when using
abductive reasoning in problem solving. In Acta Scientiae (Vol. 23, Issue 2).
https://doi.org/10.17648/acta.scientiae.6026

Soboleva, E. V., Chirkina, S. E., Kalugina, O. A., Shvetsov, M. Y., Kazinets, V. A., & Pokaninova, E. B.
(2020). Didactic potential of using mobile technologies in the development of mathematical
thinking. Eurasia Journal of Mathematics, Science and Technology Education, 16(5).
https://doi.org/10.29333/ejmste/118214

Syamsudin, A. (2014). Pengembangan instrumen evaluasi non tes (informal) untuk menjaring data
kualitatif perkembangan anak usia dini. Jurnal Pendidikan Anak, 3(1).

Taherdoost, H. (2016). Validity and reliability of the research instrument; how to test the validation
of a questionnaire/survey in a research. How to Test the Validation of a Questionnaire/Survey
in a Research (August 10, 2016).

Tall, D., & Witzke, I. (2020). Making sense of mathematical thinking over the long term: The
framework of three worlds of mathematics and new developments. MINTUS: BeitrAx Ge Zur

5915



Ferdianto et al. Mathematical Thinking Skills Mathematical Thinking Skills in Three-Dimensional Shapes

Mathematischen, Naturwissenschaftlichen Und Technischen Bildung, April.
https://homepages.warwick.ac.uk/staff/David.Tall/pdfs/dot2020a-3worlds-extension.pdf

Ulya, I, Yuwono, I, & Qohar, A. (2017). Pengembangan perangkat pembelajaran bercirikan
penemuan terbimbing untuk meningkatkan kemampuan penalaran matematis siswa pada
materi barisan aritmetika dan geometri kelas x. Jurnal Kajian Dan Pembelajaran Matematika,
1(1), 17-24.

Widyasari, E. (2020). Model Pembelajaran Studysaster Dalam Upaya Meningkatkan Imunitas pada
Pandemi Covid-19. Social, Humanities, and Educational Studies (SHEs): Conference Series, 4(2).
https://jurnal.uns.ac.id/SHES/article /view /49943

5916



