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Abstract

The aimed study is analyzing the mathematical ability of students with relational thinking
skills in geometry transformation material. This study used a descriptive qualitative ap-
proach. Data collection techniques were carried out by giving tests based on contextual
problems and interviews. The test result was used to measure the effectiveness and com-
pleteness of learning outcomes. Furthermore, the result of the interviews supported the
data of test results and identified the problem that was faced during the process of the test.
The research showed that the most achieved indicator is the first indicator which can write
the important information and create the relation about the description of the problem.
Meanwhile, the least indicator that has been achieved was the third and fourth indicator
which analyzed the relation by using structures, symbols, and properties to find models
and re-check in the form of sketching and operating matrices transformation.

Abstrak

Tujuan dari penelitian ini yaitu "mengkaji kemampuan matematis peserta didik dengan rela-
tional thinking skill pada materi transformasi geometri”. Penelitian ini menggunakan deskrip-
stif dengan pendekatan kualitatif. Teknik pengumpulan data dilakukan dengan memberikan
soal tes berbasis permasalahan kontekstual dan wawancara. Hasil test digunakan untuk
mengukur keefektifan dan ketuntasan hasil belajar. Selanjutnya hasil wawancara men-
dukung data dari hasil tes dan mengidentifikasi masalah yang dihadapi selama proses tes.
Hasil penelitian menunjukkan bahwa Indikator yang paling banyak dicapai yaitu indikator
pertama yang mana mampu menuliskan informasi penting dan membentuk relasi tentang
gambaran sebuah masalah. Sementara itu, indikator yang paling sedikit dicapai adalah indi-
kator ketiga dan keempat yang mana menganalisis relasi dengan menggunakan struktur,
simbol, dan sifat untuk mencari model dan mengecek kembali dalam bentuk sketsa dan
operasi transformasi matriks.

Keywords: relational thinking skills, problem solving, geometry transformation,
Junior high school

INTRODUCTION important role in education, also in our
daily life (Etrina, Anriani N., & Fathur-
Mathematics is a disciplines for the other rohman, 2018). One of the material of ge-
knowledge (Sopian & Afriansyah, 2017). A ometry can be apllied in our daily activities
lot of concepts in mathematics that has an (Indrayany & Lestari, 2019). Material of
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geometry are considered important to
learn, because its able to increase the stu-
dents skills in mathematics (Luvy Sylviana
Zanthy, 2020). Mathematics is one of the
important tool to develope the pattern of
thinking skills and to solve the students
problems in their life for sure (Kiziltoprak
& Kose, 2017). This case can be seen from
the result of mathematics study that ca-
pable toinscrease the comprehension and
holistic of the students, also able to finish
a cross topic or field of study with another
material (Prasasti Abrar, 2016).

The result of observation made by
Jamalun & Suhar (2016) stated that math-
ematics learning in school actually has
limitation time and some of students as-
sume that mathematics are very tense,
unsettling and do not has relation of their
daily activities. Many of students just
memorize the formula without pay atten-
tion and understand the concept in math-
ematics (Jamalun & Suhar, 2016). Based
on Inganah et al (2016) students just
clever in applications the mathematics
formulas, but didn’t get the beginning of
the sources of mathematics formulas.
This case strengthened by the result of in-
vestigation from Etrina, Anriani N., &
Fathurrohnman (2018) that stated that
from the mathematics learning, the result
can be said still low. In mathematics learn-
ing, maybe still many mistakes that has
made by the students about the concepts,
operations, structures and principle when
solving problems in story tests (Zah-
ra'Ashri and Aini, 2021). Some of the stu-
dents still have difficulties in solving a
story tests that related to geometry (Mag-
firah et al., 2019). The problem of learning
in geometry transformation that based on
the result of interviews which contained in
journal article is the students have not
been able to draw of transformed objects
(Elvi et al., 2021), so the students con-
cluded that geometry transformation are
difficult (Maulani & Setiawan, 2021).
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Based on Baiduri (2019) the teacher skills
to connect the mathematics with real life
has being one of the aspect of skill that
must be in character of the teacher while
teaching in class.

The observation of Utami and
friends (2020) mentioned that mathemat-
ics learning by using online system can in-
flict the students cannot understand the
material maximally, students get many
tasks but there is technical disturbance
like the internet connection that hinder
their understanding, and also the com-
plexity of using of the e-learning applica-
tion. This thing has opposite of the re-
search of Agustina (2020) and Setyadi &
Qohar (2017) that mentioned that online
learning should can be increase the learn-
ing autonomy of the students, by digging
information about the material and task
that has given by teacher by doing some
activities, for instance reading some
books or online module, discussion with
friends of the same age by using e-learn-
ing application then try to do it. This case
also supported by research from Prio
baskoro (2013) that said that students
more active and excited in mathematics
learning by using online system and ac-
companied by the role of the teacheras an
effective facilitator.

The concept of technology infor-
mation has been characteristic of learning
in 21-st century in shape of online learn-
ing, because it has high prospect and take
effect in learning process, one of them is
mathematics learning (Darmawijoyo,
2011) and also in case of education on 21-
st century has demand the students to
able to compete in global (Hidayah et al,
2017). Technology is a best facility to sup-
port the developing the potency of learn
in mathematics learning, because itis able
to give or exploring the scope of material
extensively (Kulsum et al, 2020). Technol-
ogy also conrtibutes as a crutch of the
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teacher in drafting and evaluating the stu-
dents (Ummah, 2018). 21-st century has
given a total change in public or in educa-
tion world, the characteristic of 21-st cen-
tury that the most dominant is more
stronger of the discipline of knowledge
skill, so the interaction of them will be
more fast and balance (Wijaya et al, 2016).
The claim content of 21-st century’s learn-
ing based on Etrina, Anriani N., & Fathur-
rohman (2018) on mathematics skill is de-
mand the students to be more quality and
has comparative skill, innovative, com-
petitive, then able to collaborate their
skill, so they can customize of the cange of
era, because students are not only study
and take control of mathematics mean-
ingfully, but they also can do the critical
thinking, creative and adaptive on learn-
ing (Effendi, 2019). Besides of demand on
the research from Redhana (2019) stated
that 21-st century has introduced the skill
that named as 4Cs, that are covering crit-
ical thinking, creativity, communication,
and collaboration. Not only that, the ob-
servation of Syahputra (2019) added
about the skill that must have by the stu-
dents on 21-st century’s learning is crea-
tivity and innovation, observation and flu-
ency of information, critical thinking,
problem solving and making decision, dig-
ital citizenship, technology operation and
concept. One of the benefit of the creativ-
ity on mathematics learning is can im-
prove the student’s knowledge (Ummah
et al, 2019).

Thinking and problem solving are
the things that cannot be separated and
very related each other, thinking is an ef-
fort which conducted to find or solve the
problem that faced by students, whereas
problem solving is the one thing that must
be conducted when delivering the solu-
tion that founded on facts that closely re-
lated to mathematics problem (Prasasti
Abrar, 2016) and one of the purpose of
mathematics learning (Baiduri, 2015). The

level of thinking of the students has differ-
ent when they solve a problem, both in
formulating and working on information
that associated with their learning experi-
ence (Oesmolos et al, 2019). The problem
solving skill has connection to any factors,
that are variety of problems, problem
presentation till problem solving and the
difference of critical thinking by the stu-
dents (Baiduri, 2015). Therefore thinking
and problem solving has been an im-
portant aspect in mathematics learning
skill (Susanto & Permadi, 2019).

Based on Baykul in (Peranginangin
& Surya, 2017) problem is a case that has
founded and faced, it is important and
must be solved, likewise if the problem
applied on learning, students must have
skill in solving a problem to solve that
problem that has given by the teacher in
school. Problem solving has important
role on mathematics learning in the edu-
cation unit (Tambunan, 2019). Problem
solving is the main method in general pur-
pose and the focus on mathematics learn-
ing that link the visualization, imagina-
tion, abstraction, and information associ-
ation, because the problem solving of the
students can be helped in increasing and
developing their skill in application as-
pect, analysis, synthesis, and evaluation
(Rahman & Ahmar, 2016). When solving a
problem in mathematics learning, stu-
dents who has relational thinking skills
will be easier to solve the difficult prob-
lems (Pradika et al., 2019). Pehkonen in
(Peranginangin & Surya, 2017) has collect-
ing four categories, the important reason
is to guide and practice a problem solving,
that are a) problem solving are capable to
increase the general cognitive skill, b)
problem solving are able to help on devel-
oping of creativity, c) problem solving is a
component of the process of appliying
mathematics, and d) problem solving can
increasing, developing the skill, also giv-



ing motivation to students to learn math-
ematics.

The learning process in education
world on 21-st century needs an ability
that focus on skills, one of them is rela-
tional thinking skill (Susilawati et al, 2018).
Therefore, it is important to increase rela-
tional thinking skill in mathematics learn-
ing, specifically to study of geometry
transformation in junior high school. Rela-
tional thinking skill are used to arrange the
ralation in various kinds of object or con-
text that bound each other in mathemat-
ics (Kurniawan & Rudhito, 2016). There-
fore, the basic concepts in mathematics
are very broad, containing the relation be-
tween different representations ranging
from the number, operation number with
the object (Tafrilyanto, 2016). Through
empowerment procedure relational think-
ing skill be expected can increasing the
ability in problem solving of geometry
transformation in junior high school (San-
tia dkk, 2018). For the outline, students
that able to think rationally will be easier
to solve the difficult problem (Pradika
dkk, 2019). Based on Tafrilyanto (2016)
students are able to plan to solve the mat-
ter/problem well through the process of
relational thinking skill. Kiziltoprak & Kose
(2017) revealed in his research that there
is an interaction of developing basic arith-
metic concepts and algebraic thinking
with relational thinking skills so that
through web-based professional develop-
ment programs and training in services
they can emphasize the role of using rela-
tional thinking skill. This case has been a
contradictory with the result of research
of Hidayah dkk (2017) which states that
mathematics learning in the 21-st century
emphasizes critical thinking skills. Stu-
dents are rather than relational thinking
skills, even teachers do not understand
how to measure their abilities in relational
thinking skill.

Wantika (2019) stated that in her
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observation that through the result from
interview-based test in trigonometry
function with indicator ability of relational
thinking skill, students are able to repre-
sent in detail to understand the problem
solving in mathematics. The research of
Kulsum dkk (2020) stated that through
observation sheets, interview guidelines,
student worksheets and test questions in
the form of worksheets, students' rela-
tional thinking skills increased and were
very good at connecting the concept of
gradient and limit h to zero with the con-
cept of derivative functions with the help
of Geometer's sketchpad software. This
case also has supported by the research of
Santia et al (2018) which stated that the
using of algebra module based on rela-
tional thinking skill, students are able to in-
crease their ability in problem solving of
algebra material.

Based on analysis above, the thing
that can be the difference than the re-
search before is, this research is focused
on describing the result of exploration in
relational thinking skill of the students in
problem solving of geometry transfor-
mation through by giving test questions
that based on visual type — contextual.
The purpose of this researchis to “Analyze
the mathematical ability of students with
relational thinking skills in 21st-century
learning, also to solve the mathematical
problems in geometry transformation
material in junior high school”. In 21% cen-
tury learning which means in this study is
the use of technology in learning to solve
mathematical problems in the form of
learning media that based on android. In
this research, there is benefit that through
the relational thinking skill, students are
able to describe the planning of problem
solving in geometry transformation with
properly and correctly (Darsono et al.,
2018; Jatmiko, 2016; Wantika, 2019).
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METHOD

The exploration of relational thinking skill
in problem solving of transformation
above can be said as descriptive research
that using qualitative approach. This ap-
proach uses to gain the description about
the issue that has gotten by the students
in their abillity in relational thinking skill
while finish the task of geometry transfor-
mation (Kurniawan & Rudhito, 2016). The
data in this study were obtained from sev-
eral instruments, namely geometry trans-
formation test questions based on con-
textual problems, interview guidelines
that be adapted to indicators of relational
thinking skills and validation sheets (test
questions and interview guidelines with
indicators of relational thinking skills).
The preparation of test questions in the
form of essay questions with the aim of
making it easier for researchers to know
students in the use of relational thinking
skills. The test questions compiled will
also be validated by mathematics educa-
tion lecturers and teachers at MtsN 7 Ke-
diri.

This research has implemented in
MtsN 7 Kediri for students who in grade 8
D class. The research subject has taken of
10 students as a limited trial that based on
research of Sadiman (Jatmiko, 2016)
stated that the trial of the small group
there are 10-20 students. The ten test sub-
jects were selected randomly by using
simple technique of random sampling and
have characteristics, including the highest
final test score in their class, have clearly
legible writing, can explain in a straight-
forward and logical manner, and repre-
senting each class.

The technique of collecting data has
done by the research that used before is
kind of empirical research till the tech-
nique of collecting data in this research is
by the validation questionnaire test, the

test questions for the description of ge-
ometry transformation that based on con-
textual problems and interviews. Valida-
tion questionnaires are used to measure
of the validity of learning device, while the
results of post-test of the students are
used to measure the effectiveness and
completeness of learning outcomes. Fur-
thermore, the results of student inter-
views are used as reinforcement the re-
sults data of the test and to find out the
problems that faced during the process of
working on the test questions. In this
study, there are two kinds of data, that is
test results data and interview results. The
test result data is categorized based on
the percentage of achievement of the re-
lational thinking skill indicator on the ap-
pearance of students' answers as shown in
Table 1.

Table 1 Categorization of Students Based on
Achievement Indicators of relational thinking skills
Achievement

precentage Category
0<P=< 40 Low
40<P<80 Medium
8o<P<100 High

Furthermore, the subject of the in-
terview was selected by one student in
each low, medium, and high category.
The data analysis that used in this study is
qualitative. The data from the test results
and student interviews were analyzed by
using descriptive method. The first step,
the test result data is given comments as
evidence of the suitability of students' an-
swers with indicators of relational think-
ing skills. The second step is data reduc-
tion where the test result data is grouped
according to high, medium, and low cate-
gories, while the interview data is grouped
based on the occurrence of keywords in
each relational thinking skill indicator.
The third stage is data verification where
the researcher cross-checks the suitability



of the test results with the interview re-
sults. The fourth stage is presenting data
by displaying scanned student answers
that have been given the appropriate indi-
cator marks for relational thinking skills
followed by the results of interviews ob-
tained, whether they support student an-
swers or not. The fifth stage is drawing
conclusions from all the data obtained,
namely in the form of exposing which in-
dicators of relational thinking skills have
been achieved by students from the re-
sults of tests and interviews along with ev-
idence and reasons. The indicators for re-
lational thinking skills adapted from
(Tafrilyanto, 2016; Wardani & Susanah,
2020) as shown in the Table 2.

Table 2: Indicators of Relational Thinking in Prob-
lem Solving
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Polya’s  Relational thinking ~ Achievement Indica-
Stages skill Activities tors

4. Re- a. Build arelation Students are able to
check based on information analyze the use of op-
in a problem based on erating structures
prior knowledge when checking back
b. Analyze the use of
operating structures
when checking back

Polya’s  Relational thinking ~ Achievement Indica-
Stages skill Activities tors

1. Reading/a. Build a relation Students are able to

Under- based on the elements  build relationships

standing of linkage information based on the most im-

the prob- in the problem or prior portant elements of

lems knowledge linkage information in
b. Build/create anap-  understanding the
propriate picture of problem or prior
the problem or opera- knowledge in his mind
tion in his mind appropriate

2.Make a a.Build/analyzerela-  Students are able to
plan tion by using structure build/make relation-
/choose  and find strategiesin  ships by using struc-
strategy  solving problems tures, symbols and
b. Build a relation that properties to develop
based on information  strategies in solving
in a problem based on problems
prior knowledge

3.Imple- a.Build/analyze a rela- Students are able to
menta-  tion by using structure build/analyze relation-
tion plans and find strategiesin ships by using struc-
problem solving tures, symbols and
b. Build a relation properties to find
based on information models and imple-
in a problem based on ment strategies in
prior knowledge solving problems

Furthermore, to obtain data, the re-
searchers conducted a test of geometry
transformation questions in the form of a
description of the geometry transfor-
mation test questions based on contex-
tual problems accompanied by interview
guidelines based on the test answers of 10
students of MTsN 7 Kediri. Then to find
out the results of the validity of the test
questions, validation sheets were given to
the mathematics education lecturers and
teachers of MTsN 7 Kediri by doing a cross
check using a score calculation according
to the Likert Scale with a description of
the rating scale, namely "5" was very
good, "4" was good, "3 " is quite good, “2"
is not good, and “1” is very bad. The Rubik
made contains indicators of relational
thinking skills on the geometry transfor-
mation test using the formula:

Subject Scores X 100%
Overall Scores 0

The results of validation of the test
questions were categorized as very valid
with a percentage of 80.5% and the re-
sults of validation of the interview guide-
lines were categorized as valid with a per-
centage of 78%.

RESULT AND DISCUSSION
Research result

Observation was carried out for two
weeks, which started on March 20th 2021
till april 3™ 2021. The subject of this re-
search is 10 students for 8 grade of D class
from MtsN 7 Kediri that has chosen and
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has the characteristic that is the higher
score of final tests in his/her class, has
clearly legible writing, has the ability to
explain clearly and logically, and repre-
sent each class. The results of the study
through test questions, descriptions of
geometry transformations based on con-
textual problems and interviews based on
each indicator of low, medium, and high
answers stated that 10 students of class
VIII D MTsN 7 Kediri were less able to use
relational thinking skills with indicators of
problem-solving stages according to
Polya.

Representation process by the students who
has the highest final test scores

Students who have the highest UAS
scores, namely AN (abbreviation of stu-
dent names) can meet all the indicators of
relational thinking skills as we can see at
table 2 and present and describe the
meaning of the questions into the results
of their work. Based on the AN answer
sheet in Figure 1, AN can determine the
shape of the rotation matrix transfor-
mation with a center point (0,0) of a. This
shows that AN can define and solve a
given mathematical problem.

) Boyngan nobil Pob) yorg betik pusat (00)
sthesar -90° dingan  tempat
petama (10, -2). Dit: a+2b?
Jowab *
Rotosi dengan pusat (0,0) sebesar @

A. s x: ' ((0( 4 - Sina L

(3 ) fine a) *j)
dingan X' - —l()’g' * 0. b, dan o s -0" make
() (* () in (a1 ()
G sin (-.BD') @ (-90¢) ) \b

Figure 1.a

') Carshadow Peb)  dotted (0.0)
asbigas-90° of first
place P'(-1v,-2). Dit: at2b?
answer -
rotation of center (0,0) asbig as a

R s x'\ ((o; a - g x
(3) ¢in a C;Z) (9>
with x' = -0,y b, dan o= -90° SO
(*”) (‘“ ( w)! i G ()
Sin 90 ) (g (_901) b

F/gure 1.b. Translate of Figure 1.a.

Figure 1. The results of the AN test in understanding
the problem and determining the relation of using
the structure

Based on figure 1, it showed that
students are able to control the ability of
rational thinking to understand a prob-
lem, where AN is able to build the linkages
all of the problems and finding an im-
portant elements in question, so AN is
able to write completely that already
knew and requested by the question that
cover the location of the startingpoint of
car before rotatedwith the central point
(0,0) as big as —90°. Furthermore, AN
stated that the image point of the caris lo-
cated at P'(-10,-2) which will be rotated
with the center point (0,0) with an angle of
-90° which will be written as initial infor-
mation on the work.

After AN conveys the overall Figure
of the information obtained, then the AN
analyzes the next step in determining the
plan that will be used during the work in
making the answer decision.

ingat mdu\ negodif
sin (— :-gin a
ws (-a) : cos
tan () « -fan a
Sthingga

() (m e, )
)y = )0
) 452 ()

Figure 2.a
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sin (—0] : -gin a
ws (-a) - s o
tan (0) « -tan a
sothat

p ), 5 = )
() g o 2@
5 44 200
(5) -(8)

(%) ()

Figure 2.b. Translate of Figure 2.a.

Figure 2. Making plans based on information in a
problem based on prior knowledge

Based on Figure 2, AN analyzes by
selecting a strategy at the stage of plan-
ning. AN is able to make geometric trans-
formation shapes and determine the
value of the angle based on the previously
known information. So AN is able to write
the rotation of transformation formula of
the center point (0,0) with an angle of a=-
90° and P'(-10,-2) as the image of point of
the car. Then, AN can build and analyze a
plan and link relationships by using alge-
braic operations and substituting infor-
mation obtained from previously know-
ledge. Next is a Figure of the results of the
AN test in carrying out the plan / working
on the questions

(%) 2

d'.PU'D(Q‘\

b--lo

-2 -a va-=2

Mlai a +2b = 2 +2 (1)
=2 -20
- -1

jﬂd' nilai o+ Jb > —'8//

Figure 3.a
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obtained

b:-lo

-3:-a —7vpa:)

score a 12b = 2 t2 ('ID)
2-20

: -lg

s =18
tobescore a+ 2b 7

Figure 3.b. Translate of Figure 3.a.

Figure 3. Do the plan find the result of score with an-
alyze the operation structure, also to connect the
strategy of problem solving based on information

from the knowledge before.

Based on Figure 3, the step of AN in ana-
lyzing the operation structure to implemet
the plan that has chosen when get the
early information from questions. AN de-
termines the final score requested by the
question after AN crosscheck the answer
again. However, in the third stage of
Polya, AN is not good at implementing
plans which include activities to build/ana-
lyze relationships using structures and im-
plement strategies in solving problems
and building relationships based on infor-
mation in a problem based on prior
knowledge. Based on the result of AN’s in-
terview which has revealed the problem
that faced by AN, thatis AN got a problem
about the operation of matrix multiplica-
tion, so it needs to read for 3 times to re-
member the operation of matrix multipli-
cation. After finding the results of the
scores requested, AN also did not forget to
cross-check the answers, AN linked the in-
formation obtained with the results of the
scores obtained to check whether the an-
swers obtained were correct with the
questions asked in the questions. So that
AN's relational thinking skills appear when
AN evaluates the results of the answer de-
cisions by rereading the questions, re-




296 | Ramadhan, S, et al. Exploration of Relational Thinking Skills Using Problem Solving of ...

checking the steps that have been used
and recalculating the answers.

Representation of process that has done by
students who has easy to read writing.

Students who have easy to read writing is
AS (the short name of student). As is good
to understand a problem, but not good in
writing of the shape of matrix transfor-
mation and less in planning as shown in
the Figure 4.

N S =32
- o

)
IET I -1\ fa)
] |-3 (, \ o I'VY )

)
Figure 4. The result of AS’s test in understanding of
problem and determine the relation by using struc-

ture

Based on the result of the interview,
AS is able to read a problem and disclose
that has known as an early information in
working test. AS said that the angle of a=-
90° and the image point of the car,
namely P'(-10,-2) which is also rotated
with the center point (0,0) can be used as
initial information for working on the
problem, so that AS is able to form an
equation which is shown in Figure 4. How-
ever, AS is not good at writing and con-
structing a form of linkage from the infor-
mation obtained. So that in the next step
to determine the results of the values of a
and b, AS is not good.

The AS's steps in carrying out the
plan can be shown on Figure 5.

J |ja=-1

2 b=-2

I |a4sb=-1w0+2(-2)

i]_ - -lo +(~4\

J 2 (=%} -

Figure 5. Implementation the plan in search of the
result of score by analyzing the operation structure
and connecting the problem-solving strategy based

on information on the knowledge before

Based on Figure 5, AS is not capable
in implementing and executing the strat-
egy that has made before, because AS got
a problem when operating the multiplica-
tion, so AS just operating the multiplica-
tion from matrix that has written and AS
not able to finish the problem appropri-
ately, according to assumptions that has
written in problem solving, also didn’t do
crosscheck the answer anymore.

The representation process carried out by
students can explain in a straightforward
and logical manner, and represents each
class

Students who can explain in a straightfor-
ward and logical manner, and represent
each class is HA (short name of student).
HA meets the three indicators of relational
thinking skills with the problem-solving
stages according to Polya, because HA is
not good at re-examining the answers, be-
cause there are small and careless errors.
In Figure 6, HA can determine and write
the form of the rotation matrix transfor-
mation equation with the center point
(0,0).

[ \ (Cos « -gine | K* \
| (\\‘ | \GRe (oS ’.. i
[0\ [0 % W V[V
AT TECEUCY
Figure 6. The result test of HA in understanding a

problem and determine the relation by using a struc-
ture

Based on the result of interview, HA can
build the relation by express the infor-
mation based on the problem on the ques-
tions. HA said that there is a rotation ma-
trix equation with a center (0,0) and an an-
gle of a=-90°, then the car's image point is
at point P'(-10,-2).

The step of HA in making and implemen-
tation of plan can be seen on Figure 7.
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Figure 7. Inplementation the plan in searching of the
result of score by analyzing the structure operation
and connecting the startegy of problem solving
based on the knowledge before

Based on Figure 7 above, that case has
showed that HA is able to analyze the rela-
tion that using operation structure while
doing the plan and strategy that has cho-
sen to solve problem, HAis able to operate
multiplication on its transformation until it
finds the result of the value requested in
the problem. However, HA is not good at
analyzing the use of operating structures
when re-examining, because HA feels con-
fident that the answers, he has obtained
are correct, so there are small and inaccu-
rate errors.

Discussion

The result of this research are supporting
and has a similarity to previous research,
where the research that has done (Kur-
niawan & Rudhito, 2016) dan (Wantika,
2019) are using descriptive research
methods with a qualitative approach and
research instruments in the form of Con-
textual Mathematics test questions, and
Interview Guidelines based on students’
test results. As for the differences in data
analysis techniques in previous studies,
with this study, research Kurniawan & Ru-
dhito (2016) are using analyze technique
by qualitative then serve the data by nara-
tive and research Wantika (2019) is using
analytical techniques, namely data reduc-
tion, data presentation, drawing conclu-
sions, while in this study using qualitative
descriptive data analysis techniques. The
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use of test questions based on relational
thinking skills indicators can improve the
ability and understanding of students in
mathematical problems (Wantika, 2019).
Moreover, one of the research instrument
that is interview guideliness also able to
increase the ability which is relational
thinking skill of the students to connect
any mathematics concept (Kulsum et al.,
2020). To measure indicator of thinking
skill is by using steps the problem solving
based on Polya. Based on the problem-
solving steps according to Polya there are
4 stages, in the first stage, namely reading
|/ understanding the problem by contain-
ing two relational thinking skill activities,
first interpreting the problem by deter-
mining the important elements in the
problem, second creating relationships
within each element and between ele-
ments, and form relationships about the
picture of the problem. The second step is
making a plan/choose the strategy that
contains two activities of rational thinking
skill, first is building/analyze the relation
by using a structure and finding a strategy
in problem solving, the second is build a
relation based on information in a prob-
lem and based on knowledge before. The
third is implementing the plan containing
two relational thinking skill activities,
firstly building/analyzing relationships us-
ing structures and finding strategies in
solving problems, secondly building rela-
tionships based on infor-mation in a prob-
lem based on previous knowledge. The
fourth stage of re-examination contains
two relational thinking skill activities,
firstly building relationships based on in-
formation in a problem based on previous
knowledge, secondly analyzing the use of
operating structures when re-examining.
AN (the student who has the highest score
in final test) is better in understand and
read a problem, because can elaborate
and explain the meaning that has given on
question, and still classified then fulfil all




298 | Ramadhan, S, et al. Exploration of Relational Thinking Skills Using Problem Solving of ...

of the indicators of relational thinking skill
that are reading/understanding a prob-
lem, make a plan/choose a strategy, im-
plementation a plan, and also re-check-
ing.

Based on the results of the research
that has outlined above, the following
conditions were obtained (see Figure 8).

the result of relational thinking
skills with problem solving

5 4 3 3 4 3 3
2 1 2 1
00
, Inl Bim BN 0
Indicator 1 Indicator 2 Indicator 3 Indicator 4

W highest score in final test
M clearly legible writing

ability to explain clearly and logically

Figure 8. The Result of recapitulation chart

Aswe know from the diagram above
and based on results of confirmation by
interviews, it can be said that AN (stu-
dents who has the highest score in final
test) is very well in understanding and
reading a problem, because AN is able to
describe and explain the meaning given to
the questions, and are still classified as ful-
fil of all the indicators of relational think-
ing skills with the stages of problem solv-
ing, namely Read/understand the prob-
lem, Make a plan/choose a strategy, Im-
plement the plan, and also re-checking.

So, it can be concluded that AN can
think relationally by fulfil all the indicators
of relational thinking skills by the step of
problem solving based on on Polya. This
case is in line with the opinion of Carpen-
ter et al and Stephens, A in (Delviera
Lukita Wardani, 2020) which suggests
that students can think relationally when
solving a problem by giving logical and ra-
tional opinion in every step.

AS (the student who has clearly leg-
ible writing) is quite good at understand-
ing a problem. However, AS is not good at

making plan/choosing a strategy, and not
good at implementing plan and not
checking the results of the answers that
has obtained.

As we know that from the result of
the diagram and confirmation by inter-
views, AS can build relation based on the
element of information that related to the
problem or the knowledge before. How-
ever, AS in building the plan that will be
used is less precise when writing the for-
mula, so in carrying out the plan, AS is not
good in understanding it. AS also did not
re-check the result in taking decision from
the final score with the questions asked
about. So the analyze is in line with re-
search (Tatak et al.,, 2016)that students
who are habitual in using the concept of
counting from the teacher will find it diffi-
cult to think rationally.

HA (thes tudent who can explain
clearly and logically and represent of
every class) is very well in understanding
and reading a problem, both in arranging
a plan to be used and implementing plans.
But less in re-checking.

Based on the diagram above and
from the result of confirmation by inter-
views, HA can describe and explain the
meaning of the problem in all the ques-
tions very well. Also, HA is very well in
planning/choosing a strategy and also
good inimplementing of planned strategy
by building and analyzing the relation
based on information in a problem that
based on previous knowledge. However,
HA is not good at re-checking the result of
the answer. So this case in line with re-
search (Hadiyanto, 2019)which stated
that one of the mistake often made by
students is in applying the strategy that
has been chosen as well as writing and
checking the results obtained.

CONCLUSION



The most indicator that achieved by stu-
dents is the first indicator in problem solv-
ing according to Polya, that are reading /
understanding the problem by containing
of two relational thinking skills activities,
first interpreting the problem by deter-
mining the important elements the, sec-
ond is creating a relation in each ele-
ments, and forming a relation about the
picture of the problem as a whole, so the
students are able to state the information
that has known by the formulations of the
rotation.

The indicators that are least
achieved by students are the third that is
build/analyze the relation by using struc-
tures, symbols and properties to find
models and implement strategies in solv-
ing problems and indicators, and the
fourth indicators of relational thinking
skills is analyze the use of the operation
structures when re-check in implement-
ing a plan and checking the re-check the
answers, based on test answers and stu-
dent interviews, there are many errors in
writing and applying process skills, where
are the students are less able to analyze
relationships by using the structure and
finding strategies in problem solving
based on previous knowledge, then the
results of the final answer are less precise
and students do not re-check the answers
obtained. From all the test results of stu-
dents, we can see that the researchers can
conclude that students still has difficulties
in implementing relational thinking skills
to solve a problem on visual-contextual
problems in geometry transformation
material.

Based on the explanation, it is rec-
ommended for further research to be
more visualize the geometry transfor-
mation test questions based on visual-
contextual problems accompanied by the
provision of problem simulations. And it is
also necessary to develop a lesson plan
that supports relational thinking skill-
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based learning for students on cognitive
realm that contains the activity of rational
thinking skill in problem solving of mathe-
matics.
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