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Abstract
This research aims at describing metaphorical thinking of students with varying personality types in solving
algebra problems. The subjects of this study consist of two students of the same sex and equal mathematical
abilities namely female students with guardian personality type and artisan personality type based on
Keirsey personality type. Data collection methods used are problem solving task and task-based interview.
The results show that metaphorical thinking of two subjects differ mainly in the component connect. In
connect component, the guardian student is connects the problem given with the weekly savings process,
while the artisan student connects with the farmer's hat and process of making a ladder. In relate component
both students find common ideas between the problem given and the ideas they have. In explore component,
the guardian student describes the similarity of ideas between the problem given with the weekly savings
process and makes a model, while the artisan student describes the similarity of ideas with process of making
a ladder using pictures and curves. In analyze component, the two students re-explain the previous steps that
have been taken. Then in transform component, the two students change the model of their ideas. Whereas
in experience component, both students do not apply the results obtained to solve the problems in new

context.

Keywords: metaphorical thinking, algebra problem solving, sensing personality type.

INTRODUCTION

Algebra is one of the fields given to junior high school
students. Based on Permendikbud Number 21 and 24 of
2016, algebra material began to be approved at the junior
high school grade VII semester 1. Algebra is also a
symbolic language used to express ideas in many branches
of mathematics (Tabak, 2011: 68). This is in line with
Watson (2007: 3) which states that algebra is an individual
way to express generalizations about numbers, equations,
relations, and functions by using symbols (usually
consisting of letters or variables) as a simplification and
help of problem aids.

However, Ramadhani (2016: 20) states that students do
not understand the meaning of variables and make mistakes
in solving equations in algebra material with one of the
causes in the form of lack of mastery of algebra material
that will have an impact on the problem-solving process.
Novitasari (2018: 9) confirms with the results of his
research that the average VIII grade junior high school
students have not been able to reach the middle level on
PISA content change and relationship questions with a
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percentage score for level 3 of 18.33% and level 4 of
11.67%. Based on the description junior high school
students in Indonesia are less able to solve mathematical
problems, especially in the field of algebra. While Wilson
et al (Bhat, 2014: 685) suggested that problem-solving has
a special role in learning mathematics with the main goal
of teaching mathematics and learning mathematics to
develop the ability to solve various complex problems. This
is also in line with NCTM (2000) which sets five standard
processes in mathematics, namely problem solving,
reasoning and proof, communication, connections, and
representations. Based on these descriptions, make it clear
that problem-solving is one of the important priorities in
mathematics.

Salleh (Zakaria, 2009: 233) revealed that one of the
abilities possessed in solving problems is by making
analogies. Making analogies is a cognitive process of
connecting information or meaning of a particular problem
(source domain) to another (target domain) that
corresponds to that process. For example, in solving
problems related to algebraic equations can be analogous
to the balance or can also be with the scales. By using this
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analogy students will more easily understand a
mathematical concept because of the phenomenon that is
per the mathematical concept and is often found in
everyday life. Setiawan (2016: 210) explains that this
analogy process is one of thinking that uses metaphors,
which connects students' mathematical knowledge with
real-world phenomena around, this is per the results of
Arni's research (2019: 90) where students find metaphors
from the problem of linear one-variable equations with
scales and or seesaw. Thinking is called metaphorical
thinking, Setiawan (2016: 210) defines that metaphorical
thinking is a mental activity by using metaphors that are
appropriate to the situation it faces to understand a concept.

Siler (1996: 7) revealed that metaphorming comes from
meta  (transcending) and phora  (transference).
Metaphorming is an activity that refers to the act of
changing something (material) from one meaning to
another. Bazzini (Lai, 2013: 32) views metaphors as a tool
to explain or interpret mathematical ideas and processes in
terms of real-world events, which involve everyday objects
and processes.. Sterenberg (2008: 91) confirms that
metaphors link abstract ideas to concrete images, thus
evoking an experiential connection. Metaphors' thought
supports embodied knowing and is not merely a
communication or visualization device. Thus in
metaphorical thinking, abstract concepts will be
transformed into real objects in everyday life.

Carreira (2001: 267) explains that models and
metaphors have a very close relationship. Each model
formed has a metaphor in it. To make a mathematical
model of a problem requires a relationship between two
conceptual domains, but to develop such interconnections
there must be a metaphor. Carreira's opinion is in line with
the opinion of Mathieu (2009: 8) which revealed that a
metaphor is the link we naturally make between two
domains: one source domain, usually more concrete, and a
target domain, usually more abstract. This allows us to
better understand and think about the target domain. Thus
in metaphorical thinking students are asked to connect real
phenomena with the domain which will create a
mathematical model and hopefully students can solve these
problems. Siler (1996: 22-25) reveals the stage of
metaphorical thinking, namely connection, discovery,
invention, and application by involving the CREATE
acronym which means “Connect, Relate, Explore, Analyze,
Transform, Experience”. The following is an explanation
of CREATE based on the description of Siler (1996:26-31):

1. Connect two or more seemingly different things
or ideas.

2. Relate linking a difference both objects and ideas
to things that we already know or know, begins to
observe their similarities..

3. Explore exploring similarities, drawing ideas,

building models, playing roles, and describing
those models.
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Analyze things that have been thought of.
Therefore, it is necessary to outline the ideas and
models that already exist to find the relationship
between these ideas and models.

Transform discover or invent something new
based on your connections, explorations, and
analysis.

Experience apply your drawing, model,
invention in as many new contexts as possible.

Each student has a different way of thinking as in
determining a choice or decision making due to differences
in the personality of each individual. The results of
Barhaghtalab's research (2016: 790) show that thinking has
a significant correlation with personality type, so there is a
possibility that personality is one of the factors in the
thought process. One personality classification is done by
David Keirsey. Keirsey (1998) describes briefly the
classification of personality types based on the way a
person behaves towards an event. He distinguishes it into
two, which is to observe as a type of sensing and
introspective as an intuitive type. We only focus on the type
of sensing, because this type requires more information and
real memory to behave towards an event. With this real
information, it is possible to have a connection with
metaphorical thinking.

There are two types of sensing, guardian, and artisan.
Broadly speaking, guardian personality types have
intelligence in logistics where this intelligence is used in
organizing a problem correctly before carrying out a
process, so everything must be confirmed first (Advisor,
2017). Artisan-type people have intelligence in tactics
where this ability is used in seeing situations quickly,
evaluating various choices, and taking actions to obtain the
desired results (Advisor, 2017). Because it is possible the
influence of personality types in decision making which
later will have an impact on problem-solving.

Based on some of the descriptions above, the purpose
of this study is to describe the metaphorical thinking of
students with different sensing personality types in solving
algebra problems.

or

METHODS
This research is a qualitative descriptive study. Based on
the type, this research aims to describe the metaphorical
thinking of students with different sensing personality
types in solving algebraic problems related to material
number patterns. This research data was obtained from the
results of students' problem-solving assignments and task-
based semi-structured interviews to clarify written data and
explore information that might not be present in written
data about students' metaphorical thinking in solving
algebraic problems. The subjects in this study consisted of
two eighth grade students of junior high school.

Subject selection was done by giving Keirsey
personality type tests so that the chosen subjects were one
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student with guardian personality and one student with
artisan personality with both students being female and
having equivalent mathematical abilities based on the
results of daily tests on material number patterns in the
range of scores 86-100. Researchers control the sex of
research subjects to avoid differences in data influenced by
sex, this is confirmed by the results of Mubarok's research
(2019) which shows there are differences in the thought
processes between male and female students. Researchers
assume that material number patterns have analogous
processes that are per metaphorical thinking, this is in line
with the results of the research of Kadir and Ulfah (2013)
that solving the problem look for a pattern, students can
connect the relationship between one pattern with another
pattern. Researchers also assume that with high daily test
scores mastering material number patterns.

Students' metaphorical thinking data come from
problem-solving tasks and task-based semi-structured
interviews. The problem-solving task given to the subject
is a non-routine math problem related to material number
patterns. Interviews are used to clarify written data and
explore information that might not be obtained from
written data about students' metaphorical thinking in
solving algebraic problems. The data that has been obtained
will be analyzed using three stages, namely data
condensation, data display and drawing conclusions (Miles
& Huberman, 2014: 12), based on metaphorical thinking
indicators adapted from Siler (1996), Setiawan (2016) and
Arni (2019 ) presented in Table 1.

Table 1. Indicators of Metaphorical Thinking

Components
of
Metaphorical
Thinking

Metaphorical
Thinking
Stages

Indicators

Linking two or more

connect | jitferent ideas (situations)

Linking ideas (situations)
that appear to be different
from known ideas
(situations)

Connection
Relate

Find common ideas
(situations)

Describe the similarity of
ideas (situations)

Make a draw/model of
ideas (situations) that have
been obtained

Explore

Discovery

Analyze the results that
have been obtained from
the previous stage
(connect, relate, and
explore)

Analyze

Change the form of draws,
models, or ideas that have
been made to find
something new

Invention Transform

Apply draws, models, or
ideas in various new
contexts

Application Experience
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The algebra problem used in this study includes the
following 2 questions.
1. Pay attention to the picture of the following square

shape.
[] =

= []
1st order

The relationship between the
arrangements above is the same.
a. Determine the number of square shapes in each
arrangement from the 1st order to the 10th
arrangement.
b. Determine the number of square shapes in the
nth arrangement.
Pay attention to the picture of the following cube-
shaped arrangement.

2nd order

L]

two sequential

2nd order 3rd order

1st order
The relationship between the
arrangements above is the same.
a. Determine the number of cuboid shapes in each
arrangement from the 1st order to the 8th
arrangement.
b. Determine the number of cuboid shapes in the
nth arrangement.

3rd order

two sequential

RESULTS AND DISCUSSIONS

Based on data analysis of problem-solving tasks results and
interviews of Guardian subject (SG) and Artisan subject
(SA), a description of metaphorical thinking of students
with different sensing personality types in solving algebra
problems.

1. Guardian Students' Metaphorical Thinking in
Solving Algebra Problems

Based on the results of the analysis conducted on SG in
solving algebra problems with CREATE criteria can be
revealed as follows.

The following excerpts of SG interviews relating
to the connect component.

PG01: Where did you get the idea to solve the
problem that | gave?

SGO01: From my daily life, | save money, miss.

PG02: How did you get that idea?

SG02: | got the idea from my routine. The thing

is, | save money every week. Initially
saving 50.000 IDR then every week the
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next plus 5.000 IDR, well from there,
miss.

Why use the idea?

Because | think my saving system, which
is the same as this number pattern every
week, has the same addition, miss. For
example in the first week | saved 50.000
IDR, then the second week | would save
the same as the first week but | added
5.000 IDR so the second week | saved
55.000 IDR, while the third week 60.000
IDR, until the following week with the
same pattern. So, if | save the system the
previous savings plus 5.000 IDR if this
pattern was originally 5 continues to be 9
means plus 4, then 9 is finished 13 is also
added 4. Well from there it's already seen
that the previous pattern is always added
4. Viewed from here the addition is
always still, miss.

Do you have any other ideas? Besides the
saving process.

SGO04: Nothing, miss, | think that's all, miss.

In the connect component, SG connects the given
problem by saving it weekly. SG only found one idea,
but SG explained in detail the relationship of the
pattern of how she saved the same as the problem
given, both of which had a fixed difference. SG
explained that the relationship did not use writing but
verbally, in this case in accordance with Dewiyani's
statement (2017: 307) that the guardian type did not
express ideas and information obtained in written
form.

The following excerpt from the SG interview
relates to the relate component.

PG07: Explain, how are these ideas related to the
problem given?

The link is like this, miss. | saved it also
patterned, then the system is also the same

as this pattern (a given problem) where the
enhancers are always fixed, so the
connection equally has a permanent
enhancer.

What links saving
problem?

Addition system earlier, miss. If saving

the previous week was added by 5.000
IDR while this pattern (the problem is
given), the previous pattern was added by

4, miss.

How did you find that relationship?

Because | had already found a pattern in

the problem, suddenly | remembered how

| saved every week. So, | found that my
savings system was like this in this
pattern.

Furthermore, in the relate component, SG finds

similarities between the problems given and the way she
saves each week. SG explained the similarities between
ideas found in a fixed difference. In the explore
component, SG describes verbally the similarities
between the ideas she gets. Where she saves every week

PGO03:
SGO03:

PG04:

SGO7:

PGO08: ideas with this

SGO08:

PGO09:
SGO09:
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has a difference of 5.000 IDR for two consecutive
weeks, while the problem is given, has a difference of 4
for two sequential arrangements, so SG explains that the
similarity between ideas lies in a fixed difference
(different) and has the same pattern. Then SG makes the
idea in the form of a mathematical model like in Figure
1 which aims to facilitate it in solving problem number
1a, where m,, SG is defined as the nth week.

50-000
m, + 5.000 = L(.0D00
: WM, + 5.000 = 60.000

" "

m,
My
Wiy

Figure 1. Model made by SG

In the analyze component, SG explains the steps
previously taken verbally, starting from how SG
connects and finds similarities between ideas and
problems, then redefines the similarities and makes a
model. The following excerpt from the SG interview is
related to the analyze component.

PG19: Explain how you found the relationship
between saving and this pattern?
Because there was a constant addition to
the next pattern using the previous
pattern added to the difference in the
pattern, so | suddenly remembered the
same way | saved it, the addition was
fixed, miss.

Explain the relationship between ideas?
The relationship in the form of saving my
second week is the same as the first week
plus 5,000 IDR, while the second pattern
is 9 equal to 5 plus 4. So, the next pattern
is the same as the previous pattern plus
the permanent addition, miss.

Okay, then explain how to make this
model (Figure 1) and what this model
means (Figure 1)?

So let's say the variable m_1 for the first
week, m_2 for the second week, and m_n
for the nth week, for example, m_1 is
50,000 IDR, while m_2 is 55,000 IDR,
meaning m_2 is the same as m_1 plus
5,000 IDR so it is made like this
(pointing the model in Figure 1). From
here, | mean to make such a model be
more easily understood and concise,
miss.

In the transform component, SG converts the

model that has been made into the next pattern similar
to the previous number pattern plus a fixed difference to
solve problem number 1a. From changing the model SG
concluded that she got the arithmetic sequence has a
difference of 4, so she solved problem number 1a by
adding the previous number 4 and registering it as in
Figure 2. While solving problem number 1b, SG did not
use the model but SG used nth term formula for
arithmetic sequences.

The following excerpt from the SG interview is
related to the experience component.

SG19:

PG20:
SG20:

PG21:

SG21:
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PG25: Yes, alright. Next, can you use the idea of solving
problem number 1 in number 2?

SG25:  The concept is similar to number 1, miss. But the
enhancers in number 2 are not fixed. Number 2
has the addition of n2 , different from number 1
which is 4.

PG26: Well, about the idea that you use to answer
number 2 is the same as number 1?

SG26: It's almost the same as the sum with the previous
number, but the addition is not fixed for number
2, miss.

PG27: So, did you use the previous idea or not?

SG27:  No, miss. But the addition was changed with n?.

A) u,-
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=5 in-1)4
: 5 AhNn-4

=\ A4
=

Figure 3. Results of SG Problem Solving
Task Problem Number 1

In the experience component, SG explains that the
model she got from problem number 1 can't be used in
problem number 2. SG explains that the arithmetic
sequence in number 2 does not have a fixed difference,
but each subsequent term is obtained from the previous
term plus n2, as can see in Figure 3. Then, SG records
each tribe to find a fixed difference and knows that
problem number 2 is a three-tiered arithmetic sequence.
Therefore, SG uses a multilevel arithmetic sequence
formula to solve problem number 2b presented in Figure
4. Thus in the experience component, SG does not apply

the previous idea but rather it applies a new idea.
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Figure 4. The Results of SG Problem Solving
Task Problem Number 2 in the First Way
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Figure 2. The Results of SG Problem Solving
Task Problem Number 2 in the Second Way

2. Artisan Students' Metaphorical Thinking in

Solving Algebra Problems

Based on the results of the analysis conducted on SA in
solving algebra problems with CREATE criteria can be
revealed as follows.

In the connect component, the SA connects the
problem given by making a ladder and the diameter of
the farmer's hat (caping). SA explains the relationship
between how stairs are made and the problem given
using pictures and mentions if both have fixed patterns
and differences as shown in Figure 5.

y=4em
(M=t qem
. 03 = N2 +4em

Jon YC‘\"Ull\\io‘

Figure 5. Hlustration of SA Idea in the
Connect Components

However, for caping diameter, SA can only assume
if caping has a fixed and patterned difference. The
following excerpts from an SA interview in explaining
the relationship between making stairs and caping with
the given problem.

PA03: Why use the idea?

SA03: Because if the first rung is 1/2 meter long, then
the second rung is 1 meter long, the third rung is
1 1/2 meter long, | can conclude that each ladder
goes down to form a pattern with a fixed
difference of 1/2 meter and length the steps are
the same as the previous steps plus the difference,
and it turns out the same as this problem, miss . If
this problem starts from 5 to 9 to 13, you can
conclude, if the difference is 4 and the pattern in
the form of the previous pattern is always added
to 4.
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PA04: Do you have any other ideas? Besides the process
of making stairs.
SA04: Farmer pack hat, the diameter is getting down the

bigger, forming a fixed pattern and the difference
is fixed, miss. But this is just my hypothesis, miss.
Because it looks like that, but don't know more,
miss.

Then, in the relate component, SA is more familiar
with making stairs than caping because it is more often
encountered and used by SA. SA explained that the
making of stairs and the problems given have in
common that lies in a fixed difference and the next
pattern is obtained from the previous pattern plus a
fixed difference. The following excerpt from the SA
interview relates to the relate component as follows.

PA10: Then, what connects the idea of making stairs
with this problem?
SA10: Yes, that was earlier, miss. Because the difference

is fixed and the pattern is fixed. If the stairs that
were the difference were 1/2 meter while the
problem was the difference 4. Then the pattern
was the same, namely the previous pattern plus
the difference, miss.

In the explore component, the SA describes the
similarities between the ideas of understanding the
problem and is related to the curve depicted as shown
in Figure 6. For SA, the curves formed are more like
stairs, so the SA looks for the relationship between the
problem given and the ladder. The following is an
interview excerpt from the SA.

PA11: Oh well, then how did you find that relationship?

SA11: Because if | think of a pattern like question number
1, if the curve is drawn it will be like this, miss
(Figure 6), and it looks like a ladder, not suddenly
thinking of going to the stairs.
Explain, how is the relationship between ideas?
Yes, it was sis, the pattern of stairs, and the
problem was fixed and the difference was also
fixed. From the difference, if you draw a curve, it
will form a straight line. So, the relationship is
from the fixed difference, miss. So, | made this
curve model with the stairs earlier.

PA12:
SAl2:

Figure 6. lllustration of SA in Describing the
Relationship of Curves and Stairs
Thus, SA thinking starts from the given problem
which is modeled in the form of a curve then connected
to the stairs. SA draws curves and stairs to make it
easier to apply the given problem. SA more often
poured his ideas in the form of pictures and writings

272

such as the connect and explore components. SA shows
its artistic nature by pouring out his ideas using
drawings by the statement of Keirsey (1998), and
Dewiyani (2017: 307) also states that the type of artisan
gives more scribbles, and makes writing and drawing in
understanding problems and planning problem-solving.

In the analyze component, the SA explains the steps
that have been taken previously, starting from how the
SA connects and finds similarities between ideas and
problems, then redefines the similarities and makes a
picture. SA also explains if the ladder and the problem
are given have differences where the first ladder has a
length according to a fixed difference value. While the
first pattern on a given problem does not begin with a
fixed difference value. However, both have the same
pattern with a fixed difference.

In the transform component, SA changes the model
that has been made into the next pattern similar to the
previous number pattern plus a fixed difference. From
changing the model in Figure 6, the SA concludes that
if the pattern is straight, it is most likely that the
difference is fixed and only needs to calculate the
difference which is then applied according to the model
she made. For SA the results of changing the model are
used to solve problem number la, while in solving
problem number 1b, the SA does not use the model but
uses the nth term formula for arithmetic sequences
presented in Figure 7.
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Figure 7. Results of SA Problem Solving
Task Problem Number 1

In the experience component, SA explains that the
model she got from problem number 1 can’t be used in
problem number 2. SA explains the arithmetic sequence
in number 2 does not have a fixed difference, but each
subsequent term is obtained from the previous term plus
n2. The following is an excerpt from the interview
explanation of the SA in the experience component..

PA25: Yes, already. Next, can you use the idea of
solving problem number 1 in number 2?

SA25: You can't, miss, because the difference isn't
fixed, miss.

PA26: Then what ideas do you use?
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SA26: | looked at the difference, then looked for a
relationship with n what it was, and it turned out
that the selection was n"2.

PA27: Do you think there is something in common with
the making of the stairs?

SA27: not the same, miss. Because the difference is
different so the pattern is not as regular as the
stairs and question number 1.

PA28: Alright. Then how do you use the difference idea
n”"2 in solving problems at number 2?

SA28: Yes, I list as | answer it, miss (Figure 8). Then

problem 2b uses the same method as problem 1b.
SA is not careful when calculating problem number

2, she applies the arithmetic formula but does not re-
examine the results, it can be seen in Figure 8. In this
case, by the statement of Keirsey (1998) that the artisan
personality type has the nature to dare to look for other
ways that can be applied but often careless and in a
hurry so that causes inaccurate answers. Thus the
experience component, SA does not apply the previous
idea.
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Figure 8. Results of SA Problem Solving
Task Problem Number 2

3. Comparison of Guardian and Artisan
Metaphorical Thinking in Solving Algebra
Problems.

Based on the results and discussion each subject has

similarities and differences in thinking on the CREATE

component in solving algebra problems presented in

Table 2.

Table 2. Comparison of the Metaphorical Thinking of
Guardian and Artisan subjects in Solving Algebra

Problems
Components
of Guardian . .
Metaphorical Subject Artisan Subject
Thinking
Connect the Connect the
problem given by | problem given by
Connect saving. making a ladder
and hat for
farmers.
Find common Find the
ideas between similarity of ideas
Relate problems given between the
by saving each problems given
week. and the making of
stairs.
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Components
of Guardian . .
Metaphorical Subject Artisan Subject
Thinking
Describe the Describe the
similarity of ideas | similarity of ideas
between the between problems
Explore problems given given by making
by oral savings stairs through
and mathematical | drawings and
models. curves.
Re-explain the Re-explain the
previous steps previous steps
Analyze that have been that have b(_een
taken. taken and find the
differences
between ideas.
Changing the Changing the
model made into model made into
the next pattern is | the next pattern is
Transform the same as the the same as the
previous pattern previous pattern
plus a fixed plus a fixed
difference. difference.
Not applying the Not applying the
previous idea, but | previous idea, but
. applying a applying the
R formula of arithmetic
multilevel sequence
arithmetic. formula.

Based on Table 2, in the connect component, SG
connects the given problem with the weekly saving
process, while the SA connects the problem given with
making ladder and farmer's hat. In this case, it appears
that SA is bolder and more confident in using varied
ideas and conveying their ideas verbally and visually
compared to SG that only uses one idea and delivered
verbally, this is in line with the statement of Keirsey
(1998). In the relate component, SG finds the similarity
of ideas between the problems given and the saving
process every week, while the SA finds the similarity of
ideas with the making of a ladder. Both subjects find the
similarity of ideas in the form of a fixed difference.

In the explore component, SG describes the
similarity of ideas between problems given by the
process of saving verbally and makes a mathematical
model, while the SA describes the similarity of these
ideas by making stairs through pictures and curves. In
this case, it shows that SG is more often conveying the
idea verbally, compared to the SA which prefers to
draw pictures/illustrations. It shows that SA with an
artistic spirit more often gives scribbles and makes
pictures in understanding or planning problem solving,
this is in line with Dewiyani's (2017) opinion.

In the analyze component, both subjects reiterate the
results obtained from the previous steps, but the SA also
explains the difference between the ideas he found and
the problems faced. This shows that SA is open-minded
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so that it discovers differences between ideas,
compared to SG who acts carefully and does not find
differences between ideas.

In the transform component, the two subjects
conclude by changing the model that has been made
into the next pattern the same as the previous pattern
added with different from each pattern. Then in the
experience component, the two subjects do not apply
the results obtained previously to solve the problem in
a new context. However, SG uses a multilevel
arithmetic sequence formula, while the SA uses an
arithmetic sequence formula. In this case, the SA acts
hastily and courageously so that it is careless in
applying other ways that are less precise, in contrast to
SG which acts cautiously and methodically in applying
other ways.

CLOSURE

Conclusion

Based on the results of the analysis and discussion above,
it can be concluded that students' metapharical thinking
with sensing personality types has differences, especially
in the connect component. In connect component, the
guardian student is connecting the problem given with the
weekly savings process, while the artisan student connects
with the farmer's hat and process of making a ladder. In
relate component both students find common ideas
between the problem given and the ideas they have. In
explore component, the guardian student describes the
similarity of ideas between the problem given with the
weekly savings process and makes a model, while the
artisan student describes the similarity of ideas with the
process of making a ladder using pictures and curves. In
analyze component, the two students re-explain the
previous steps that have been taken. Then in transform
component, the two students change the model of their
ideas. Whereas in experience component, both students do
not apply the results obtained to solve the problems in new
context.

Suggestions

Based on research that has been done, the advice given by

researchers is as follows..

1. The results of this study indicate that there are
differences in the metaphorical thinking of guardians
and artisan students in solving algebra problems.
Therefore, for teachers, the results of this study can be
considered in providing opportunities for students to
solve problems using the methods they have.

. The results of this study are limited to the subjects of
sensing personality types namely guardians and
artisan. We assume in metaphorical thinking other
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factors can influence besides sensing personality types.
If you want to do similar research, it can be viewed from
other aspects, for example, gender, MBTI personality
type, learning style, or mathematical ability.
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