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Analogical Reasoning of Sensing and Intuition Personality Student in Solv-
ing Proportion Problem: Two-Variable into Three-Variable Direct
Proportion Word Problem

Abstract

Students' analogical reasoning based on sensing and intuition is a topic that has yet to be studied. In particular,
how these two personalities types process informaiion and apply analogical reasoning in solving proportion
problems remains an area that needs to be explorZMe research aims to describe the reasoning process bhaged
on students' personalities, especially as a first step in implementing more effective and tailored teachinme
type of research used is descriptive qualitative. The subjects in this research were four students with details of
two sensing personality students and two intuition personality students selected from 32 seventh-grade (A)
students at SMP Negeri 3 Ambulu, Jember, Indonesia. Selecting four students allows the researcher to explore
how students with sensing and intuition personalities use analogical reasoning. The chosen subjects represent
both personality types, ensuring that the data obtained is consistent and can be generalized to a broader con-
text. triangulation used is a triangulation technique that compares the results of completing analogical rea-
soningsts and interviews. The results of this study show that students with sensing and intuition personalities
show differences in analogical reasoning on proportion material. Sensing students cassy out two stages of ana-
logical reasoning, namely encoding and inferring; they identify all the informatio the source and target
problems, solve the source problem, and recognize material similarities and the context of snack production.
However, they needed help at the mapping and applyin ges; focusing on concrete details prevented them
from seeing abstract relationships, and thus, they failed t0"®se the concgmt of solving the source problem to the
target problem. Meanwhile, intuition students carry out the four stageg analogical reasoning: encoding, in-
ferring, mapping, and applying. They succeeded in identifgsag information, concluding the source problem, a
problem of two elements, identifying the relationship witf™ne target problem, connecting the solution steps
from the source problem to the target, and applying the proportion concept to a more complex target problem.
This research shows that students' analogical reasoning in proportion materials varies depending on their per-
sonality type. So, the results of this research potentially can be used as a reference in implementing differenti-
ated learning.

Keywords: Analogical Reasoning, Sensing and Intuition, Proportion.

Abstrak
Penalaran analogi siswa berdasarkan kepribadian sensing dan intuition merupakan topik yang belum banyak dikaji
secara mendalam. Terutama, bagaimana kedua tipe kepribadian ini memproses informasi dan menerapkan pen-
alaran analogi dalam menyelesaikan masalah perbandingan masih menjadi hal yang kurang dieksplorasi.
Penelitian bertujuan untuk mendeskripsikan proses penalaran berdasarkan kepribadian sis hususnya pada se-
bagai langkah awal dalam melaksanakan pengajaran yang lebih efektif dan disesuaik#;is penelitian yang
digunakan adalah deskriptif kualitatif. Banyak subjek dalam penelitian ini adalah 4 siswd®engan rincian 2 siswa
kepribadian sensing dan 2 siswa kepribadian intuition yang dipilih dari 32 siswa kelas VIIA SMP Negeri 3 Ambulu
Jember Indonesia. Memilih empat siswa memungkinkan peneliti untuk mengeksplorasi secara mendalam
bagaimana siswa dengan kepribadian sensing dan intuition menggunakan penalaran analogi. Subjek yang dipilih
mewakili kedugmsipe kepribadian, sehingga data yang diperoleh konsisten dan dapat digeneralisasi dalam konteks
yang lebih Iuc;grl') ulasi yang digunakan adalah triangulasi teknik yang membandingkan hasil penyelesaian tes
penalaran analoﬁfn wawancara. Hasil penelitian ini menunjukkan bahawa siswa dengan kepribadian sensing
n intuition menunjukkan perbedaan dalam penalaran analogi pada materi perbandingan. Siswa sensing
gelakukan dua tahap penalaran analogi yaitu encoding dan inferring, mereka mengidentifikasi semua informasi
alam masalah sumber dan target dan menyelesaikan masalah sumber dan mengenali persamaan materi serta
konteks produksi snack. Namun, mereka kesulitan pada tahap mapping dan applying; f« pada detail konkret
membuat mereka tidak melihat hubungan abstrak sehingga gagal menerapkan lgagsep*penyelesaian masalah
sumber ke masalah target. Sementara, siswa intuition melakukan keempat tahapag;nalaran analogi: encoding,
inferring, mapping, dan applying. Mereka berhasil mengidentifikasi informasi, menyimpulkan masalah sumber
yang merupakan masalah perbandingan dua unsur dan mengidentifikasi keterkaitan dengan masalah target,
menghubungkan langkah-langkah penyelesaian dari masalah sumber ke target, dan menerapkan konsep per-
bandingan ke masalah target yang lebih kompleks. Secara keseluruhan, penelitian ini menunjukkan bahwa pen-
alaran analogi siswa dalam materi perbandingan bervariasi tergantung pada tipe kepribadian mereka. Temuan ini



mengindikasikan adanya hubungan antara tipe kepribadian sensing dan intuition dengan penalaran analogi siswa
pada materi perbandingan, yang dapat digunakan untuk mengembangkan strategi pembelajaran berbasis pen-
alaran analogi yang lebih efektif dgmdisesuaikan dengan karakteristik kepribadian siswa, sehingga dapat mening-
katkan motivasi dan hasil belajar®alam pembelajaran matematika. Jadi hasil penelitian ini berpotensi untuk
digunakan sebagai referensi dalam menerapkan pembelajaran berdiferensiasi yang mengakomodasi kebeeraga-

man tipe kepribadian.

INTRODUCTION

Mathematics plays an important role in
life and understanding other sciences.
This understanding of mathematics can
be achieved through quality mathematics
learning. There are five process standards
in good mathematics learning, including
problem-solving, reasoning and proof,
connections, communication, and mathe-
matical representation (NCTM, 2000).

Based on these standards, reason-
ing must be present in mathematics learn-
ing. Reasoning is thoughts adopted to
produce statements and conclusions in
solving problems (Lithner, 2008; Suprat-
man, 2023).There are many types of rea-
soning that a person can do, one of which
is analogical reasoning. The characteristic
of this analogical reasoning s that it draws
conclusions based on similar processes or
rules (Evans, 2019; Sumarmo, 2011).

Analogical reasoning is a person's
way of making decisions about something
new in their experience by comparing it
with something they already know. Stern-
berg (1977a) states that in its application
to mathematics learning, students are
given a new problem (target) that can be
solved using the same pattern, structure,
and concept of solving an old problem
(source), which is simple and has been
studied previously. Finding a problem
(source) that is similar to a lem to be
solved (target) and mappinﬁe solution
from the source problem to the target
problem is the essence of analogical rea-
soning (Lee, 1992).

Analogical reasoning in problem-
solvingsinvolves transferring the explana-
tion o@glution procedure from the initial

problem (source) to a new problem (tar-
get) (Tsoukas, 1991). English (English,
2004) states that students need to adapt
or expand the source problem procedure
to be able to use it as a target problem-
solving procedure. The source problem is
easy and moderate, while the target prob-
lem is complex (Angraini et al., 2023;
Gentner, 1983) .

This analogical reasoning process
has several stages. Sternberggates four
stages must be present in the“analogical
reasoning process: encoding, inferring,
mapping, and applying (Sternberg,
1977b). This stage can be used to analyze
the extent to which students carry out an-
alogical reasoning in solving mathemati-
cal problems (Eskridge, 1989; Kristayulita
etal., 2020).

This analogical reasoning can be
used to understand mathematics and vice
versa; mathematics can also be used to
practice analogical reasoning (Sakinah &
Hakim, 2023; Stevenson et al.,, 2013). A
person cannot be separated from the use
of his reasoning power (Wulandari et al.,
2021). This means that analogical reason-
ing here is not only used in solving mathe-
matical problems but can be used in many
other things outside of mathematics
(Gentner & Maravilla, 2018). This positive
reciprocal relationship is vital to imple-
menting mathematics learning based on
analogical reasoning.

The explanation above indirectly
states that this analogical reasoning in-
volves collectingmand processing infor-
mation, such age information in the
source and target problem. At SMP
Negeri 3 Ambulu Jember Indonesia obser-



vations indicate that students have differ-
ent approaches to solving math problems.
Some students tend to focus on concrete
details and specific steps in problem-solv-
ing, preferring systematic methods and
often following clear procedures. This
condition suggests there are varying
tendencies in information processing.
Based on these characteristics, the re-
searcher identifies that these differences
may be related to the sensing-intuition
personality types. A person's way of tak-
ing in and processing information can be
different due to differences in a person's
characteristics. In the Myers-Briggs-Type-
Indicator (MBTI), a person's differences in
taking in, perceiving, and processing in-
formation are put into one contrasting
personality preference of sensing and in-
tuition (Francis et al., 2020; Makwana,
2023; Myers et al., 1998). Sensing focuses
on the reality of a situation as perceived
by the senses, while intuition focuses on
possibilities, meanings, and relationships
(Francis et al., 2020).

Identifying students' analogical rea-
soning processes based on sensing and in-
tuition personality needs to be done to re-
alize differentiated matlﬂqﬁatics learning.
Differentiated learning “accommodates,
serves, and recognizes student diversity in
learning according to student's readiness,
interests, and preferences (Wulandari,
2022). Knowing the analogical reasoning
tendencies of each personality type can
be used as a reference in developing
learning strategies, especially mathemat-
ics learning based on analogical reason-
ing.

Learning based on analogical rea-
soning can be applied to all material. Ana-
logical reasoning is a highly effective tool
in mathematical thinking (Hardiani &
Kristayulita, 2023). One material that can
be used is proportion. Proportion or ratio
is @ mathematical expression that com-
pares two or more numbers (Lamon,

2020). This proportion is material that is
often encountered and used in everyday
life. The contextualization of this material
will train students not only to reason in
class but also in real situations. Regarding
the research location, it has been outlined
that there are differences in information
processing methods, including in the ma-
terial of proportion. Therefore, the re-
searcher aims to further explore how stu-
dents with sensing and intuition personal-
ities use analogical reasoning and to iden-
tify the differences in their approaches to
this material.

This research is also motivated by
the lack of studies focusing on analogical
reasoning examined through the lens of
sensing and intuition personality types,
specifically concerning the material of
proportion. Putri & Masriyah (2022)
stated that students had similar analogi-
cal reasoning abilities with auditory and
visual learning styles, while kinesthetic
learning styles had lower analogical rea-
soning abilities than the other two learn-
ing styles in mathematics learning.
Wulandari et al. (2021) state that stu-
dents' analogical reasoning abilities in the
cube and block material are directly pro-
portional to their learning motivation. Sa-
kinah & Hakim (2023) found diversity in
students' analogical reasoning on curved-
sided geometric shapes in the material. In
conclusion, this study seeks to explore the
differences in analogical reasoning be-
tween students with sensing and intuition
personality types, particularly in solving
proportion problems, and the results of
this research can potentially be used as a
reference in implementing differentiated
learning.

METHOD

This research used a descriptive
qualitative approach. This approach is



used in this study because it allows the re-
searcher to deeply understand the ana-
logical reasoning processes employed by
students with sensing and intuition per-
sonalities. The research focuses on how
students solve proportion problems with
different variables, which is a complex
context requiring detailed analysis. Ac-
cording to Creswell (2018), the qualitative
approach is effective for exploring individ-
val thought processes in real-world con-
texts, aligning with the objectives of this
study. This research was conducted in
class VII A of SMP Negeri 3 Ambulu Jem-
ber Indonesia in the 2023/2024 academic
year with 34 students. The subjects are
chosen using a purposive technique based
on personality test results and daily test
scores on proportion material with the
equivalent high category. The results of
the questionnaire filled in by 32 students
showed that there were 25 students with
sensing personalities and 7 students with
intuition personalities. Next, 4 subjects
were selected, consisting of 2 subjects
with sensing personality and 2 subjects
with intuition personality, based on their
equally high scores in proportion material.
Selecting four students allows the re-
searcher to explore in-depth how stu-
dents with sensing and intuition personal-
ities use analogical reasoning to solve
problems. With two students from each
personality type, the researcher can ob-
serve and compare their thinking strate-
gies and problem-solving approaches.
The chosen subjects represent both per-
sonality types, ensuring that the data ob-
tained is consistent and provides insights
that can be generalized to a broader edu-
cational context. The reason for selecting
subjects with similar high abilities is to en-
sure that the observed differences in ana-
logical reasoning processes and learning
outcomes are not influenced by variations
in basic skill levels among students. By
choosing subjects with comparable ability

levels, the researcher can more accurately
assess the impact of personality types on
how students process and solve propor-
tion problems. This allows for a clearer fo-
cus on the differences caused by person-
ality types, without additional variables
related to differences in academic ability.
The instruments used include a personal-
ity-type questionnaire adopted from
Keirsey (Keirsey, 1998) and has been
translated by Wibisono (Wibisono, 2023),
analogical reasoning tests, and interview
guides. The analogical reasoning test
used in this research consists of one
source problem and one target problem
with direct proportion material. The
source problem uses two variables or
items to be compared, while the target
problem uses three variables or items, as
in Table 1.

Table 1. Analogical Reasoning Test

Source Problems Target Problem

PT Citra Rasa is a PT Permadi Jaya is a
company that pro- company that pro-
duces snacks; in a duces snacks. The

day, the company
can produce 250 kg
of snacks using five
units of production
machines at the
same speed. One day
2 units of production
machines were dam-
aged so the company
could only use 3 units
of its machines,
which resulted in a
decrease in the com-
pany's  production
output. How many
snacks can the com-
pany produce that
day?

company can produce
200 kg of snacks in 6
hours using four ma-
chines with the same
speed. One day, one of
the production ma-
chines was damaged,
so it could not be used.
If the company's pro-
duction time is 8 hours
daily, how  many
snacks can be pro-
duced that day using
the remaining ma-
chine?

Qhe data analysis technique follows

ﬁe Miles, Huberman, and Saldana model,

cluding data condensation, data presen-
tation, anghconclusion drawing (Miles et
al., 2014)."Triangulation techniques were



used to ensure the data's validity by com-
paring test answer sheets and interview
results. Data analysis is based on indica-
tors adapted based on Sternberg's ana-

logical reasoning stages (Sternberg,
1977b) geveloped by English (English,
2004) as'tn Table 2 below.

Table 2. Analogical Reasoning Process Indicators
Stages Indicators
Encoding 1.ldentify known informatioﬁ the
source problem and target problem

2.Menigmn the problem or question
asked™n the source problem and tar-
get problem

Inferring 1. Determine concepts and solve

source problems based on the con-

cepts omned
2.Mentior®ne relationship between
the source problem and the target
problem
1. Linking source problems and target
problems
2.Explain or describé®ne relationship
between the concepts used in the
source problem and the target prob-
lem.
Applying 1.Determine the answe
problem
2.Determine the conclusion of the an-
swer to the target problem by using
the concept or method of solving the
source problem.

Mapping

the target

RESULTS AND DISCUSSION
Results

The subjects in this study consisted of 4
subjects. Sensing subjects are coded with
S1 and S2, while intuition subjects 1 are
coded N1 and intuition 2 are coded N1 and
N2. The student answer sheet data in this
study is presented as a copy written in the
same way as the original.

Based on the data analysis results,
this research's findings are written in Ta-
ble 3.

Table 3. Research Findings

Stages

Indicators

S1 S2 N2 N1

problem and target
problem

Mention the problem or
question asked in the
source problem and tar-
get problem

\Y

\'%

Inferring

Determine concepts
and solve source prob-
lems based on the con-
cepts obtained

Meggiion the relation-
shig®detween the source
problem and the target
problem

Mapping

Linking source problems
and target problems

Explain or describe the
relationship  betymen
the concepts used ime
source problem and the
target problem.

Applying

Determine the answer
to the target problem

Detergaine the conclu-
sion oq]e answer to the
target problem by using
the concept or method
of solving the source
problem.

Stages Indicators S1 S2 N2 Na

Encoding Identify known infor- V V VvV Vv
mation in the source




We can see in Table 3 that the two sensing
subjects carry out the same analogical
reasoning as the intuition subject. The
sensing subject fulfills the indicators of
the encoding and inferring stages, while
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written it quite clearly in writing the re-
quired information. Based on Figure 1,
sensing students write down information
known in both the source and target prob-
lems with sentences that still need to be

Translation:
l.nown - 5 machines 250 kg
- How much is preduced by 3 machines

Answered -
let x be the number of snacks produced by the
rmachine

50 _ x

then s 3

5x =750
— 150

T s
=150
then the snack preduced by the 3 machines is 150

kg

4 units of 200 kg machine in & hours
Many snacks produced by 3 machines in 8 hours

Answered - for example, 3 units of machine is x
200 «x
4 T3
600 = x4
600

x=T=J.2{]

So the output of 3 machines is 120 kg

Figure 1. Analogical Sensing Reasoning Test Answer Sheet

the intuition subject fulfills all the indica-
tors of the analogical reasoning stages.

Analogical Reasoning of Students with
Sensing Personalities

The results of the sensing subject's ana-
logical reasoning test can be seen in Fig-
ure 1.
Next, the researcher will presengm
results of the analysis of analogical rea-
soning and interviews with sensing stu-
dents based on the four stages of analog-
ical reasoning proposed by (Sternberg,

1977b) .

a. Encoding

At this stage, sensing students still need
clarification in writing down the infor-
mation known in the source and target
problem; however, sensing students have

revised or give rise to many interpreta-
tions. Even though the sensing students
were not evident in writing this infor-
mation, in the interview session, the sens-
ing students managed to explain the
meaning of their answers correctly, as in
the following quote:

Q: What information do you think is given in terms of

sources?
S: Known is that five machines can produce 250 kg
of snacks.

Sensing students can fulfill the indicators
at this stage or carry out the encoding
stage.

b. Inferring

At this stage, sensing students succeeded
in answering the source problem cor-
rectly. Sensing students use the concept
of correct proportion calculations. Based



on Figure 3, first, the sensing students ex-
pressed x as the number of snacks pro-
duced by the 3 machines. Next, sensing
students create equal proportion equa-
tions and carry out calculations by cross-
multiplying. From the results of the cross
multiplication carried out by sensing stu-
dents, they produced a linear equation
with one variable 5x = 750, so the value of
X equals 150. Sensing students also ex-
plained the steps for solving it during the
interview. During the interview, the sens-
ing student also mentioned the connec-
tion between the source problem and the
target problem, as in the following quote.

S: Both include direct proportion material, and
there's also the same thing about snack produc-
tion machines, sir.

Sensing students concluded that
the connection between the two prob-
lems is in the material, which is a propor-
tion of types of direct proportion, and the
context of the problem, which is snack
production. Therefore, sensing students
can fulfill the indicators at this stage or
carry out the inferring stage.

¢. Mapping

Sensing students further explain the rela-
tionship between source and target prob-
lems at this stage. Sensing students
stated that both problems asked about
snack production results, but the target
problem was more difficult because it in-
volved production time. Based on Figure
4, sensing students using the initial steps
uses the same concept as the source prob-
lem-solving steps. In making students' ex-
amples, sensing is still unclear. The sens-
ing student's steps in making a proportion
equation were correct, but sensing made
a calculation error when determining the
value of x, which was corrected during the
interview. The sensing student's calcula-
tions stopped and concluded that the

snacks produced by 3 machines were 120
kg. Sensing students need clarification
when continuing calculations. This is con-
firmed based on interview results as in the
following quote.

P: Try calculating again, how much is 600 divided by
47

S:ehh yes sir, 150.

P: Do you can’t continue?

S: Yes sir, I'm confused.

Based on the results of tests and inter-
views conducted show that sensing stu-
dents cannot determine and connect
source problems and target problems.
Sensing students only try to solve the tar-
get problem using the same steps as the
source problem, even though in the target
problem, there are still further steps to de-
termine the answer. Thus, sensing stu-
dents didn't carry out the mapping stages.

d. Applying

In solving the problem, the target stops
after concluding that the number of
snacks produced by 3 machines is 150 kg
without mentioning the production time.
This conclusion is correct if the sensing
student states that 150 kg is the amount
of snacks produced by 3 machines in 6
hours. Sensing student is unable to solve
the given target problem. Therefore,
Sensing students can’t carry out the ap-
plying stage.

The diagram in Figure 2 interprets
the stages of analogical reasoning carried
out by sensing students.
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D= Information requested in the target problem

E = Answers and conclusions to source problems

F = Relationship between solving source problems and
target problems

G = Answers and Conclusions to the target problem

Figure 2. Diagram of Sensing Students' Analogical Rea-
soning Stages

Analogical Reasoning of Students with
Intuition Personality

The results of the sensing subject's ana-
logical reasoning test can be seen in Fig-
ure 3.

Next, the researcher will present the
results of the analysis of analogical rea-
soning and interviews with sensing stu-
dents based on the four stages of analog-
ical reasoning proposed by Sternberg

(1977b).

Encoding

At this stage, intuition students identify
the information known in the source and
target problems well. Intuition students
also mention the issues or things asked in
the two questions. Intuition Students' an-
swers can be seen in Figure 3. Intuition

students are still unclear in writing down
the information they know. Intuition stu-
dents wrote 5 machines = 250 kg for the
known information in the source problem
while in the target problem wrote 4 units
of 200 kg machines in 6 hours. However,
the student explained the meaning of his
answer during the interview as in the fol-
lowing quote.

S: five units of machines can produce 250 kg sir

P: Good, then what are you known in the target
problem?

S : 4 units of machine produce 200 kg in 6 hours, sir

From this, we can conclude students can fulfill
the indicators at this stage or carry out the en-
coding stage.

/nferring

Intuition students use the correct way to
create equivalent proportion equations.
Next, the intuition students performed
proportion calculations using cross multi-
plication, producing a linear equation with
one variable. Then, the intuition students
found the value of the variable x that had
been assumed previously. When writing
the conclusion, the Intuition student did
not write down the units for the number
of snacks, but during the interview, the In-
tuition student stated that the answer to
the source problem was 150 kg of snacks.
Intuition students said both problems
were equally related to snack production
and comparable material. This was stated
by intuition students in the following in-
terview quote.

S: The context of the question is both about snack
production, and the material in the question is
proportion material.



From here, it means determining the con-
cept, solving the source problem, and
clearly stating the relationship between
the two problems. Thus, intuition stu-
dents fulfill the indicators at this stage or
carry out the inferring stage.

Mappin

Based on Figure 3, intuition students do
not involve time in their equations in the
first step, so intuition students get an x
value of 150, which is the number of
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Applying

S: Almost the same, it can be done using the same
concepts and proportion calculations, but the sec-
ond one is more difficult

P : What are your steps to solve the target question?

S: First, let me assume that the number of snacks
produced by 3 machines in 6 hours is x. Next, |
looked for the value of x using the equivalent pro-
portion equation, and the result was that | found
the value x = 150. Next, | immediately assume
that if 6 hours is 150, that means 1 hour is 150 di-
vided by 6, the result is 25, if what is asked is 8
hours, then 25 multiplied by 8 results in 200.

From this, it is known that students' intui-

Translation:

Known : 5 machines 250 kg

How mamy snacks are created or produced by 3
machines

Answered -
let x be the number of snacks produced by 3
rmachines
250 _ X
thenT =3
750 = 5x
— 150
G
=150

then the number of snacks is 150 kg of snacks

Known - 4 units of 200 kg machine in & hours
Asked: The number of snacks produced by 3
rnachines in § hours.

Answered

) L 6=150
3 units of machine in & hours=x — (,—.=...,+:5}

=200
200 x

4 3

600 = 4x
_600_15D

x= T -

Figure 3. Intuition Student Answer Sheet

snacks produced by 3 machinesin 6 hours.
This data shows that the concepts intui-
tion uses in solving the target problem in
the initial step use the same concepts as
those used in solving the source problem;
however, in the next step, intuition stu-
dents do not use formal calculations to
solve the problem. Intuition students also
stated that the solution to the target
problem was almost the same as in the
following interview excerpt.

tion connects the source problem and the
target problem. Intuition students also
describe the relationship between the
concepts used in the source problem and
the target problem. Thus, intuition stu-
dents can fulfill the mapping stage indica-
tors.

Applying

At this stage, students' intuition correctly



determines the target problem's answer.
As previously discussed, intuition stu-
dents use two calculation steps to solve
and derive conclusions from the target
problem. In the first step, intuition stu-
dents look for the number of snacks pro-
duced by 3 machines in 6 hours, as in Fig-
ure 3. In the next step, although intuition
students do not use formal calculations to
determine the number of snacks pro-
duced by 3 machines in 8 hours, intuition
students use the concept unit calculation,
which can also be considered a one-varia-
ble linear equation. Based on the inter-
view results presented previously regard-
ing the student's explanation of intuition
about the steps to solving the target prob-
lem, the informal calculation can be inter-
preted as the following linear equation.

Intuition students concluded the an-
swer to the target problem during the in-
terview even though the results of their
work on the answer sheet did not write
their conclusions.

S: So the number of snacks produced by 3 machines
takes 8 hours to produce 200kg.

Intuition students conclude that the
number of snacks produced by 3 machines
in 8 hours is 200 kg of snacks. Intuition
students also stated that in the second
calculation, they could also use the same
calculation as the first calculation or the
calculation used in the source question;
only the proportion of the number of
snacks with production time is used,
which can be seen in the following inter-

view quote.

P: OK, if you are looking for a continuation or looking
for 8 hours, can you use the same method as the
first step?

S: Yes, I think it's possible, sir

P: try to explain!

S: Yes, the first one is a proportion between the ma-
chine and snacks, the second one uses time and
lots of snacks but uses the snacks calculated ear-
lier, that's how it is, right??

Based on interviews, intuition stu-
dents fulfill or carry out the stages of ap-
plying.

The diagram in Figure 4 interprets
the stages of analogical reasoning carried
out by students with an intuition person-
ality.

¢— Intuition _l

Source Problem Target Problem

l |

XEx

[ | = Doing/Producing ?

- = Mot Doing / Mot Producing *
—/ - Stages

o = Results

—t = Activity Flow

A = Information known in the source problem

B = Information requested in the source problem

C= Known information in the target problem

D= Information requested in the target problem

E = Answers and conclusions to source problems

F = Relationship between solving source problems and
target problems

G = Answers and Conclusions to the target problem

Figure 4. Diagram of the Analogical Reasoning Stages of
Intuition Students

Discussion

The research results show that the two
personality types have different analogi-
cal reasoning. The diagram in Figure 2
and Figure 4 shows the stages of analogi-
cal reasoning for sensing and intuition stu-
dents.

Sensing students only carry out the
encoding and inferring stages, they need
to carry out the mapping and applying
stages. Meanwhile, intuition students



carry out four stages of analogical reason-
ing. Personality type is one factor that in-
fluences students in solving problems, in-
telligence, and academics (Bardach et al.,
2023). Sensing and intuition students had
different problem-solving abilities in solv-
ing problems (Gahi et al., 2023). In line
with (Kusumastuti et al., 202ab) intuition
students achieve better results than sens-
ing students. Students with an intuition
personality may excel in analogical rea-
soning due to their tendency to think cre-
atively and identify patterns and relation-
ships that are not immediately apparent.
They tend to see the bigger picture and
connect information in more complex
ways, which can expedite the process of
solving proportion problems involving ad-
ditional variables (Francis et al., 2020).

Analogical Reasoning of Students with
Sensing Personality Types in Solving Direct
Proportion Problems

Sensing students carry out the encoding
stage. Sensing students can identify
known and asked information in the
source problem and target problem cor-
rectly. This was also discovered by Maha-
rani (Maharani, 2020), in their research
sensing students can provide information
contained in the problem well. Susilo
(Susilo, 2019) also mentioned that stu-
dents with sensing personalities carefully
understand information.

Sensing students carry out the infer-
ring stage. They define the concept solve
the source problem correctly and state
the connection between the source prob-
lem and the target problem. Sensing stu-
dents noted that the source and target
problem were included in the value pro-
portion material and the context of the
problem regarding snack production. Ac-
cording to (Nainggolan et al., 2022), sens-
ing students can determine the relevance

of topics in solving given problems. Fur-
thermore, he also explained that students
with the sensing type process information
based on what they have learned (facts)
and take systematic steps. Sensing stu-
dents can write and conclude answers to
source problems coherently and clearly, in
accordance with the characteristics of
someone with a sensing personality.
Sensing personalities tend to be able to
provide  information  systematically
(Tieger et al., 2017).

At the mapping stage, sensing stu-
dents have difficulty connecting the
source problem and the target problem in
terms of the solution because they tend to
focus on specific and concrete details so
that the extension of the concept from the
source problem to the target problem
does not occurtothem. According to (Na-
inggolan et al., 2022), the sensing type
only looks at the data as it is, so finding a
connection has yet to be carried out opti-
mally. This also arises because they need
to see the two problems' abstract rela-
tionship. (Wijaya et al., 2019) stated that
sensing students really don't like abstract
things and prefer concrete things. This
causes them to be more comfortable with
direct information than theoretical con-
cepts.

Students with sensing personalities
also struggle to carry out the application
stage. In this research, sensing students
did not use the concept of solving the
source problem to work on the target
problem, sensing students did not find the
answer to the target problem. Sensing
students only apply the same steps as the
source problem, even though the target
problem requires expanded steps to solve
it here. (Rohim & Sari, 2019) state that
sensing students can be seen as duplica-
tors; sensing can only complete and relate
topics from what is previously known.
(Kusumastuti et al.,, 2021a) also stated
that sensing students prefer to repeat



what they have read and studied. Accord-
ing to (Myers et al., 1998) sensing focuses
more on what can happen and is felt by
the five senses.

Analogical Reasoning of Students with the
Intuition Personality Type in Solving Direct
Proportional Problems

The results of this study show that intui-
tion students carry out the encoding
stage. Even though the information in the
answer sheet is still unclear, they identify
all the information, in this case, the infor-
mation that is known and asked about.
These results are in line with (Nazariah &
Authary, 2021). that students with intui-
tion personality identify the information
contained in the problem. Intuition stu-
dents can define problems or can identify
information that is known and stated in
the problem (Tieger et al., 2017) state that
someone with an intuition personality
usually conveys information in leaps and
bounds.

At the inferring stage, students' in-
tuition correctly determines the concept,
solves the source problem, and states the
connection between the source problem
and the target problem. Several parts of
intuition students' calculations in source
problems still need to be clarified. This is
because it is based on one's intuition; ac-
cording to (Francis et al., 2020), intuition
doesn't like to spend much time making
the job more suitable. In identifying rela-
tionships, what students express intuition
isthe same as what sensing conveys. They
stated that the source and target problem
was included in the proportion material
and the context of the problem regarding
snack production. Identifying these rela-
tionships is easy for an intuitive because
intuition processes data based on pat-
terns and relationships (Nugroho et al.,
2020), intuition focuses primarily on per-
ceiving patterns and interrelationships.

(Myers et al., 1998).

Intuition students carry out the
mapping stages well. They link the steps
of solving the source problem and the tar-
get problem. Intuition students state that
the target problem can be solved with the
same proportion calculations but do not
stop at one proportion calculation as in
the source problem; solving the target
problem still requires further calculations.
A person'sintuition is very reliable in iden-
tifying and building patterns and relation-
ships from the information they receive.
Nainggolon et al. ((Nainggolan et al.,
2022) stated that students' intuitive un-
derstanding of these concepts is con-
nected so that they can solve problems
well.

At the applying intuition stage, stu-
dents solve the target problem by using
steps or solutions to solve the source
problem. Intuition students successfully
apply the concept of simple equivalent
proportions to more complex problems.
This research also found that intuitive
subjects used instinct without carrying
out formal proportion calculations to
solve problems. Intuition students prefer
to solve problems using their method,
which is shorter and which they think is
most correct, but the problem-solving re-
mains structured (Utomo et al., 2023).
someone's intuition is better at using im-
agination and innovating (Tieger et al,,
2017), intuition gives rise to inspiration
and skill in understanding implied infor-
mation (Francis et al., 2020)

Implications of Research

The results of this research can be used as
material or reference in implementing dif-
ferentiated learning. Different students'
analogical reasoning, especially differ-
ences influenced by sensing-intuition per-
sonality factors, need to be considered to
achieve maximum learning outcomes.



Sensing students can be given real exam-
ples and concrete exercises. Provide vis-
val aids such as diagrams, pictures, or il-
lustrations. Provides more practice at the
connecting and applying concepts stage.
For intuition students, they can use ques-
tions that challenge creativity. Apply to
learn related to concept exploration. This
research can be used as a reference for
conducting similar research. Further re-
search can explore other factors that in-
fluence analogical reasoning, explore
other materials, and explore using other
methods. This research can also be used
as a research basis for developing teach-
ing materials and learning media for ana-
logical reasoning according to the sens-
ing-intuition personality type, with the
aim of training sensing students' analogi-
cal reasoning and developing intuition
students' analogical reasoning.

Limitations

This research is limited to identifying the
analogical reasoning process of class VIl
students with sensing and intuition per-
sonality types on proportion material.
Therefore, the results of this study may
not apply to other mathematics materials
or other subjects outside mathematics.
This research was conducted with a lim-
ited number of subjects. The research re-
sults may not be generalizable to a
broader population because the subjects
used may not represent all the character-
istics of students with sensing and intui-
tion personalities. The research was only
conducted in one class, the results may
not reflect the characteristics of students
from other schools or areas. The study did
not consider changes in personality or an-
alogical reasoning abilities that may occur
over time. Students may show different
personality characteristics or analogical
reasoning at different times.

CONCLUSION

Based on the research and analysis that
has been carried out, it can be concluded
that students' analogical reasoning occurs
with sensing and intuition personality on
proportion material. Students with sens-
ing and intuition personalities show differ-
ences in carrying out analogical reasoning
on proportion material. Sensing students
carry out the encoding stage by identify-
ing all the information in the source and
target problems involving production
quantities, number of machines, and pro-
duction times. They also carry out the in-
ferring stage by solving source problems
and recognizing material similarities and
the context of snack production prob-
lems. However, sensing students need
help at the mapping and applying stages.
At the mapping stage, they tend to focus
on concrete and specific details and do
not see the relationship between abstract
solutions, so students do not connect the
concept of solving the source problem to
the target problem. At the applying sens-
ing stage, it failed to apply the solution
concept to the target problem. Mean-
while, students with intuition personali-
ties carry out the four stages of analogical
reasoning: encoding, inferring, mapping,
and applying. At the encoding stage, they
identified information despite the unclear
presentation. At the inferring stage, we
conclude the source problem, which is a
problem of comparing two elements.
Next, at the mapping stage, students' in-
tuition connects the steps in solving the
source problem to the target problem. At
the applying stage, intuition students suc-
cessfully apply proportion concepts from
source problems to more complex target
problems, showing creativity and innova-
tive problem-solving abilities.
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