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stract
This research aimed to determine the level of student response with logical-mathematical, verbal-linguistic,
and visual-spatial intelligence tendency in solving mathematical problems ()m]Cill' programming material
based on SOLO taxonomy . The level of students’ responses as the output in this research is expected to be
used as a reference by mathematics teachers to determine the appropriate learning methods and strategies in
accordance with the tendency of students' multiple intelligence types. It can be useful in realizing the effec-
tiveness of mathematics learning about what needs to improved and emphasized in learning so that all stu-
dents can achieve optimal resp{mse solving mathematical problem and can develop their multiple intelli-
gences. This research is descriptive qualitative research with six students in the 11" Grade of SMAN 1 Gon-
danglegi as research subjects: two students with logical-mathematical intelligence tendency, two students
with verbal-linguistic intelligence tendency, and two students with visual-spatial intelligence tendency. Data
ccli()u was done by providing multiple intelligence classification tests, linear programming problem
tests, and interviews. The result of the research showed the students’ response level in solving the mathe-
matical problem of linear programming material based on SOLO taxonomy is that students with logical-
mathematical intelligence tendency reached extended abstract response level, students with verbal-linguistic
itelligence tendency reached multi-structural response level, and students with visual-spatial intelligence
tendency reached multi-structural and relational response level.
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1. Introduction the quality of education (Novitasari, 2016).

The rank of Indonesia's Human Resour-
ce Competitiveness is in the 87™ out of 157
countries (Sugiarto, 2019). To improve the
competitiveness of Indonesian human resou-
rces, national development is more directed
to improve the quality of education. Mathe-
matics as one of the fields of study taught
from primary to secondary level cmcation is
an important part of the attempt to improve
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The purpose of Mathematics at school is not
only understanding the concepts by students
but also applying the concepts learned to
solve problems in their lives. Duncker (1945)
eplainccl that problems arise when a person
has a goal but does not know how to achieve
h'agoal. When someone cannot switch from
a given situation to the desired situation only
by action, then the other way is through the
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process of thinking. Furthermore, Mathema-
tics is identical to solving problems and the
main purpose of learning Mathematics is to
develop students' abilities in solving various
mathematical problems because someone
who can solve problems in daily life and at
work will make a big profit (Bhat, 2014). So
by studying mathematics, students are trai-
ned in solving various problems in daily life
especially mathematical problems in society,
so that they can prepare their lives in the
future as the next generation of the nation.
Also, problem-solving is beneficial for
teachers. Through the process of solving
mathematical problems by students, teachers
can find out the responses of each student as
an cffort to develop students' mathematical
thinking processes (Ekawati et al., 2013).
This is because when students are faced with
problems, students will show their responses
to the problems. Therefore, to find out the
level of student response, tests can be used.
Then, the researcher conducted a preli-
minary study in SMAN 1 Gondanglegi. The
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reason for choosing SMAN 1 Gondanglegi
as a place to conduct the research is because
it is based on the results of observation done
by the researchers. The researchers found
that the problem at the school is that many
students get grades below the minimum
completeness grades criteria in the linear
program material which causes them take the
remedial test several times.

According to a preliminary test at
SMAN 1 Gondanglegi, students’ responses
were obtained from their answers to linear
programming problem-solving tests. From
the twenty students who were given the test,
eight students answered by giving appropria-
te conclusions and making generalizations to
other situations or applying them to other
situations. While other students made mista-
kes at the process skills stage with the vari-
ous location of errors. Some mistakes made
by students are shown in the following figu-
res below.

Figure 1. Answer of Student A on Preliminary Test
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Figure 2. Answer of Student B on Preliminary Test

The mistake of student A shown in Figu-
re 1 is the student A does not write all the
constraints given by the problem so that the
graph is incorrect. While the mistake of stu-
dent B shown in Figure 2 is unable to deter-
mine objective function of the problem cor-
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rectly so that it causes an error in determi-
ning the optimum value of the problem.
Based on this, it can be seen that stu-
dents show different responses in solving
mathematical problems. Therefore, the tea-
cher is expected to know the level of student
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response to detecting the location of students'
lack or misunderstanding related to learning
material. So, teachers can make improve-
ments and set appropriate learning strategies
as the efforts to increase students’ response
levels efficiently and on target. The level of
students’ responses, when faced with ma-
thematical problems, can be measured by
using SC&O Taxonomy. SOLO Taxonomy
includes five levels of response, namely pre-
structural, structural, multi-structural,
relational, and extended abstract (Wardani et
al., 2017). The SOLO taxonomy was chosen
to determine the level of students’ responses
in this research because it provides an effec-

uni

tive and systematic way to describe students’
performance to understand academic assig-
nmeggy given. As stated by Kuswana (2014)
that the purpose of the SOLO taxonomy is to
provide a systematic step describing how
students perform when they grow in structu-
ral complexity when facing various tasks.
Also, based on the explanation of Hasan
(2017), the SOLO taxonomy has also been
widely applied in various disciplines, especi-
ally in the field of Mathematics.

In responding to a problem, students
process according to the intelligence capacity
they have. The way students solve problems
can be proven in students facing problems
(Gardner, 2011). Gardner examines the di-
versity of human intelligence called multiple
intelligences. Gardner (1999) stated that the-
re are eight typeﬂof multiple intelligences,
namely logical-mathematical intelligence,
verbal-linguistic intelligence, visual-spatial
intelligence, musical intelligence, kinesthetic
intelligence, interpersonal intelligence, intra-
personal intelligence, and naturalist intelli-
gence. And he suggested the ninth intelligen-
ce, namely existentialist intelligence (Allan
& Shearer, 2012).

Concerning solving mathematical pro-
blems, students with logical-mathematical
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intelligence tendency have superiority in
their ability to do mathematical calculations,
students with verbal-linguistic intelligence
tendency have superiority related to their
ability to translate written problems, while
students with visual-spatial intelligence ten-
dency have superiority in their ability to vi-
sualize the problems (Zulfairanatama & Ha-
di, 2013). Then Nugroho, et al. (2013) ex-
that the
mathematical problems requires high unders-
tanding, analya';, calculation, and imagina-

plained process of solving

tion so that logical-mathematical, verbal-
linguistic, and visual-spatial intelligence af-
fect the process of solving mathematical pro-
blems. Since these three bits of intelligence
have contributed to solving mathematical
problems, so the intelligence used as a revi-
ew in this research are logical-mathematical,
verbal-linguistic, and visual-spatial intelli-
gence.

Futhermore, some recent studies discuss
about multiple intelligences, especially re-
garding multiple intelligences in wthema-
tics learning. The research done by Sulaiman
et al. (2010) examined teaching strategies
based on multiple intelligences theory among
science and mathematics secondary school
teachers. Rahbarnia et al. (2014) also exami-
nedw relation between multiple intelligen-
ces and mathematical problem solving based
on the revised version of Bloom taxonomy.

Considering some recent researches and
the multiple intelligence approaches which
have also begun to be widely applied in In-
donesia (llyas, 2019), the researcher decided
to discuss about multiple intelligences in this
research. Then through the relation between
intelligence and students’ responses, the re-
searcher intends to examine the expgnt of
students’ with logical-
mathematical intelligence, verbal-linguistic

responses

intelligence, and spatial-visual intelligence
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tendency when faced with mathematical pro-
blems based on SOLO taxonomy.
Furthermore, the research by Hasan
(2017) examined students’
completing assignments based on the SOLO
taxonomy viewed from students’ ability le-

responses in

vels. The other than that, the research by
wistiyani et al. (2016) also examined the
students’ responses level in solving geometry
problems based on the SOLO taxonomy
viewed from the metacognition level. No
rescarch describes the students’ response
level in solving mathematical problems vie-
wed from mumle intelligences, especially
students with logical-mathematical, verbal-
linguistic, and visual-spatial intelligence ten-
dencies.

In this research, the researcher used a li-
near programming problem. Linear pro-
gramming is a method used to solve the pro-
blem of optimization (maximizing or mini-
mizing) of an objective function with certain
constraints in the form of equations or linear
inequalities so that the goal of linear pro-
gramming problems is to obtain an optimal
solution (Mishra & Ram, 2018). Based on
the description, this research aimed to deter-
mine the level of student response with logi-
cal-mathematical, verbal-linguistic, and vi-
sual-spatial intelligence tendency in solving
mathematical problems of linear program-
ming material based on SOLO taxonomy.

2. Method
This is article using descriptive qualita-

tive research. The research was conducted in
SMAN 1 Gondanglegi at JI. Raya Ketawang
No. 02 Gondanglegi. The research subjects
were six students of Grade XI of Natural
Science 1 Department at SMAN 1 Gondan-
glegi on odd semester 2019/2020. The six
students consist of two students with logical-
mathematical intelligence tendency, two stu-
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dents with verbal-linguistic intelligence ten-
dency, and two students with visual-spatial
intelligence tendency. The method of selec-
ting subjects in this research is a purposive
sampling (sample objectives). Criteria esta-
blished as consideration in the process of
selecting research subjects are (1) subjects
are in the superior class of the Natural Scien-
ces program, (2) subjects have tendencies to
logical-mathematical, verbal-linguistics, or
visual-spatial intelligences, and (3) subjects
have good oral and written communication
skills.

Data collection procedures in this rese-
arch were carried out by providing multiple
intelligences classification test sheets, linear
programming problem-solving test sheets,
and interviews. At the stage of research im-
plementation, students of Grade XI of Natu-
ral Science 1 Department were given multi-
ple intelligences classification tests first. The
results of the multiple intelligences classifi-
cation tests are analyzed by the researcher so
that tB researcher obtained the students who
have logical-mathematical, verbal-linguistic,
and visual-spatial intelligence tenbncies.
with
mathematical, verbal-linguistic, and visual-

Furthermore,  students logical-
spatial intelligence tendencies were given
linear programming problem-solving tests.
Then, students with good communication
skills were chosen, namely two students re-
presenting logical-mathematical intelligence
tendency, two students representing verbal-
linguistic intelligence tendency, and two stu-
dents representing visual-spatial intelligence
tendency as the research subjects. Besides,
the research subjects were interviewed by the
researcher on how to solve the linear pro-
gramming problems that had been carried out
by them. The results of linear programming
problem-solving tests and interviews were
used to analyze, identify, and classify stu-
dents' responses in solving mathematical
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problems of linear programming material
based on the SOLO taxonomy. Data analysis
used Miles eml (2014), which is an analysis
model with three stages: (1) data condensa-
tion; (2) data display; and (3) conclusion
drawing/verification.

The data verfigation process in this re-
search uses data triangulation. Triangulation
techniques used in this research are source
triangulation and method m'angulation.
Source triangulation is done by comparing

the results of students work in the answer
sheets and the results of interviews. Method
triangulation is done by taking several sub-
jects for one category.

3. Result and Discussion
Multiple intelligences tests are given to

students in classes that have been determi-
ned. The results of the multiple intelligences
tests of 25 students are shown in the fol-
lowing diagram.

Diagram of Students' Multiple Intelligences Tendencies
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Diagram 1. Diagram of Students’ Multiple Intelligences Tendencies

From the multiple telligenccs test re-
sults, 13 students with logical-mathematical
intelligence, verbal-linguistic, and visual-
spatial tendencies will be given linear pro-
gramming tests. Afterwards, students with
good communication skills were chosen,
namely with  logical-
mathematical intelligence tendency, two stu-

two  students

dents with verbal-linguistics intelligence
tendency, and two students 1th visual-
spatial intelligence tendency. Based on the
answers given by students to the linear pro-
gramming problem, students’ responses can
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be leveled with level based on the SOLO
taxonomy.

1. Students’ Responses Leveling with
Logical-Mathematical
Tendency

Intelligence

Students with logical-mathematical in-
telligence tendencies are labeled by SM 1
and SM 2. The answer of SM 1 is shown in
Figure 3, and the answer of SM 2 is shown in
Figure 4.
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Figure 4. Answer of SM 2 to The Problem

Activities that indicate subject's respon-
se is at uni structural level are: (1) capturing
and using a structure/information that is
known from the problem to solve the pro-
blem, (2) solving the problem from the in-
formation provided directly, and (3) determi-
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ning the profit from the sale of one milk bre-
ad and one butter bread. This is correspon-
ding with the uni structural level response
scheme by Biggs & Collis (1982) which is
explained in more detail in Chick (1998)
stating that students reach uni structural level
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if students can apply a single process or con-
cept to at least one data or information item
to solve a problem. In line with this, Lucas
and Mladenovic (2009) stated that students
at the uni structural level use information in
the problem to solve the problem.

Activities that indicate that the subject's
response is at the multi-structural level are:
(1) capturing and using two or more structu-
res/information from the problem to solve
the problem given, (2) solving the problem
by first completing information that is not
yet known, namely information about the
profits of the sale of one milk bread and one
butter bread, (3) using information of the
profits from the sale of one milk bread and
one butter bread that has been obtained to
determine the objective function, and (4)
determining a mathematical model of the
problem given. This is corresponding with
the multi-structural level response scheme by
Biggs & Collis (1982) which is explained in
more detail in Chick (1998) stating that stu-
dents reach a multi-structural level if stu-
dents can apply processes or concepts to mo-
re than one information structure contained
in the problem to solve the problem.

Furthermore, activities that indicate sub-
ject's response is at the relational level are
(1) connecting all relevant information, (2)
using integrated strategies and concepts, (3)
associating information from determined
constraints to determine feasible set, and (4)
determining the coordinates of the corner
points and the optimum value of the given
problem so that they can make relevant con-
clusions. This is corresponding with the rela-
tional level response scheme by Biggs &
Collis (1982) which is explained in more
detail in Chick (1998) stating that students
reach the relational level if students integrate
all aspects of the information presented on
the problem into related structures or related
to each other. The information provided is
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not enough to solve the problem directly, but
it needs additional information obtained
through the implementation of concepts in
some data. The additional information is
related to other data or processes.

In working on point ¢ of the problem,
there are differences in answers by SM 1 and
SM 2. SM 2 can answer the point ¢ of the
problem correctly as shown in Figure 4, whi-
le SM 1 gives the answer as shown in Figure
3, but SM 1 still doubts about his answer as
shown in interview passage below.

P: "How do you relate your re-
sults to other situations such as point
c?"

SM 1
tion, Miss, but I am not sure."

P: "Tell me how you got this

: "This is my predic-

answer!"

SM 1 : "34 milk breads me-
ans that the x is equal to 34. Then,
the value of m must be more than
equal to 15. Thus, the minimum
profit (34,15) is IDR
298,000. Afterwards, most produce
100 breads, so 100 is reduced by
34, the result is 66. Therefore, the
maximum profit at point (34,66) is
IDR 502,000. In calculating ma-
ximum benefit, I am still not sure
and I am still confused, Miss. "

at point

After being interviewed by the resear-
cher, SM 1 realized the right steps to impro-
ve his answer. It was shown in interview
passage below.

p : "You said xis
equal to 34, it means here (pointing
to the x-axis), then what is the value
of n?"

SM 1
is more than 15"

: "The value of n

Vol. x (x) (20xx) xx-xx




Students’ Responses Leveling In Solving Mathematocal Problem Based On SOLO Taxonomy Viewed -

From Multiple Intelligences

p : "So what are
the possible n values?"

SM 1 : "The values are
many, Miss."
p : "Can you ex-

plain the various possi-ble values of
n on this graph?"
SM 1 :"Mmm ... Oh, 1
know, that means we can make a li-
ne, Miss. So, I have to find the inter-
section of the line x = 34 with the
line 50x + 100y = 7,500. Hang
on, Miss. I will count it first."
p : "Yes, please”
SM 1
the answer, the maxi-mum profit at
point (34,58) is IDR 470,000."
So that the final answers of point ¢ by
SM 1 and SM 2 are the same. Based on the
two answers, the subject activity can be

: "l have found

known which is a subject response form
when faced with problems.ectivities that
indicate subject's response is at the extended
abstract level are: (1) determining the ma-
ximum and minimum profit which obtained
when successfully selling 34 milk breads and
n butter bread, and (2) making relevant con-
clusions and making generalizations to other
situations or apply it to other situations. This
is corresponding with the statement of Lian
& Idris (2006) that students at the extended
abstract level can expand the application of
information provided in new situations. In
line with this statement, Lian & Yew (2012)
stated that students at the extended abstract
level can apply all aspects of the data to
other situations. Braband & Dahl (2008) also
provided a statement that students at this
level can use their ideas in new situations.
The process of problem-solving by sub-
jects with logical-mathematical intelligence
tendency. when associated with the characte-
ristics of students with logical mathematical
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intelligence tendencies, is shown by their
ability in good mathematical calculations.
Subjects with logical-mathematical intelli-
gence tendency to solve the given problem
using systematically arranged procedures.
This is corresponding with Afthina, et al.
(2017) which stated that the superiority of
students with logical-mathematical intelli-
gence tendency is their ability to carry out
the mathematical operation. Also, students
with logical-mathematical intelligence ten-
dencies have a high curiosity and continue to
think about something that is considered
wrong and not yet believed to be correct as
shown by SM 1 when solving point ¢ of the
problem. This is in line with Yaumi (2012)
which stated that the characteristics of stu-
dents with logical-mathematical intelligence
tendency is not stopping doing the task until
all questions can be answered correctly by
what he believes to be true.

Based on the discussion of the subjects’
response activities with logical-mathematical
intelligence tendency in solving linear pro-
gramming problems as well as the relevant
opinions of experts, it can be concluded that
subjects with logical-mathematicu intelli-
gence tendency tend to respond at the uni
structural, multi-structural, relational, and
extended abstract levels. This is correspon-
ding with the research conducted by Aoyama
(2007) and Lian & Idris (ZOOWhich sho-
wed that high school students can reach the
extended abstract level. Therefore, the res-
subjects with logical-
mathematical intelligence tendency reached

ponse level of

the extended abstract level.

2. Students’ Responses Leveling with
Verbal Linguistic Intelligence Ten-
dency
Students with verbal-linguistic intelli-

gence tendencies are labeled by SL 1 and SL

2. The answer of SL 1 is shown in Figure 5,

and the answer of SL 2 is shown in Figure 6.
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Figure 6. Answer of SL 2 to The Problem

Activities that indicate subject's respon-
se is at uni structural level are: (1) capturing
and using a structure/information that is
known from the problem to solve the pro-
blem, (2) solving the problem from the in-

1
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formation provided directly, and (3) determi-
ning the profit from the sale of one milk bre-
ad and one butter bread. This is in line with
the uni structural level response criteria pro-
posed by Putri et al. (2017) who stated that
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students on uni structural level response can
be involved in one single aspect, make sim-
ple algorithms, and make obvious connec-
tions.

Activities that indicate that the subject's
response is at the multi-structural level are:
(1) capturing and using two or more structu-
res/information from the problem to solve
the problem given, (2) solving the problem
by first completing information that is not
yet known, namely information about the
profits of the sale of one milk bread and one
butter bread, (3) using information of the
profits from the sale of one milk bread and
one butter bread that has been obtained to
determine the objective function, and (4)
determining a mathematical model of the
problem given. This is in accordance with
the multi-structural level response criteria by
Sudihartinih (2019) who stated that students
on multi-structural level response can solve
the problem based on two or more informa-
tion structures.

Based on answer sheet of SL 1 in Figure
5 and the results of the researcher's inter-
views with SL 1, it is known that SL 1 is not
able to determine the coordinates of the cor-
ner points of the feasible set due to being
unable to determine the coordinates of the
intersection points of two lines. Conse-
quently, SL 1 did not continue his calcula-
tions, so that SL 1 did not get a conclusion.
While on the answer sheet of SL 2 in Figure
6 and the results of the interview with SL 2,
it is known that SL 2 is not able to draw one
of the inequalities as a constraint in the pro-
blem so that there are mistakes in the final
results obtained. However, SL 2 continues to
calculate, even though the conclusion she got
was wrong because there was an error in
processing. From this explanation, SL 1 and
SL 2 maghy
ge. The process skill stage is the stage after
students change the information in the pro-

a mistake at the process skill sta-
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blem into its mathematical form then the
students do the calculation process, determi-
ne the feasible set, and determine the opti-
mum value or optimum point. According to
Singh, et al (2010), mistakes in process skills
occur when students can choose the methods
needed to solve problems but are unable to
carry out procedures correctly. For the point
¢ of the problem, SL 1 and SL 2 do not give
any answer. Whereas, the characteristic of
students on relational level response can use
a lot of data or information, do the process of
finding additional information and connect
data or other processes to make conclusions;
and the charachteristic of students on exten-
ded abstract level response can generalize to
other situations (Mulbar et al., 2017). Hence,
based on the explanation of the location mis-
takes of SL 1 and SL 2 in solving linear pro-
gramming problems, it indicates that the sub-
jects’ response has not yet reached the relati-
onal and extended abstract levels.

The process of problem-solving by sub-
jects with verbal-linguistic intelligence ten-
dency if related to the characteristics of stu-
dents with verbal-linguistic intelligence ten-
dency is shown by SL 2 which writes
information about the problems he knows in
detail. This is in line with Yaumi (2012)
which stated that
linguistic intelligence tendency can commu-
nicate their ideas both verbally and in writing

students with verbal-

well. Also, according to Sujarwo (2013),
someone with verbal-linguistic intelligence
tendency can use language to express what
comes in mind, both verbally and in writing,
as well as the ability to understand the words
and writings of others. When SL 2 was inter-
viewed by the researcher, students with ver-
bal-linguistic intelligence tendencies showed
a dislike to involve in mathematical pro-
blems. This is shown by his attitude which
immediately gave up and did not want to
think deeper when given a little help by the
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researcher. This attitude is corresponding
with Gardner (2006) which stated that stu-
dents with verbal-linguistic intelligence ten-
dency prefer language lessons and have less
interest in Mathematics.

Based on the discussion of the subject's
response activities with verbal-linguistic in-
telligence tendency in solving linear pro-
gramming problems as well as the relevant
opinions of experts, it can be concluded that
subjects with verbal-linguisti intelligence
tendency tend to respond at uni structural

and multi-structural levels. Therefore, the
response level of subjects with verbal-
linguistic intelligence tendency reaches a
multi-structural level.

3. Student Responses Leveling with Vi-
sual-Spatial Intelligence Tendency
Students with visual-spatial intelligence

tendencies are labeled by SV 1 and SV 2.

The answer of SV 1 is shown in Figure 7,

and the answer of SM 2 is shown in Figure 8.
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Figure 7. Answer of SV 1 to The Problem
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Figure 8. Answer of SV 2 to The Problem

Activities that indicate subject's respon-
se is at uni structural level are: (1) capturing
and using a structure/information that is
known from the problem to solve the pro-
blem, (2) solving the problem from the in-
formation provided directly, and (3) determi-
ning the profit from the sale of one milk bre-
ad and one butter bread. This
accordance with the uni structural level res-

is in

ponse criteria by Biggs & Tang (2011) who
stated that students on uni structural level
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response only focus on using data related to
questions.

Activities that indicate that the subject's
response is at the multi-structural level are:
(1) capturing and using two or more structu-
res/information from the problem to solve
the problem given, (2) solving the problem
by first completing information that is not
yet known, namely information about the
profits of the sale of one milk bread and one
butter bread, (3) using information of the
profits from the sale of one milk bread and
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one butter bread that has been obtained to
determine the objective function, and (4)
determining a mathematical model of the
problem given. This is in line with the multi-
structural level response criteria by Putri et
al. (2017) who stated that students on multi-
structural level respons can be involved in
several aspects that are considered unrelated,
apply methods, and carry out procedures.

Based on the answer sheet of SV 1 and
the interview with SV 1, it is known that SV
1 can determine the feasible set, as well as
the optimum value and optimum point of the
problem so that SV 1 can write the correct
conclusion. Whereas in the SV 2 answer
sheet in Figure 8 and the results of the rese-
archer's interview with SV 2, it was found
that SV 2 was unable to determine one of the
corner point coordinates of the feasible set,
so there was a mistake in the final results
obtained. However, SV 2 continued to calcu-
late. From the description, it is seen that SV
2 made a mistake at the process skill stage.
According to Singh, et al (2010), mistakes in
process skills occur when students can
choose the methods needed to solve pro-
blems but are unable to carry out procedures
correctly.

On the other hand, activities that indica-
te the response of SV 1 is at the relational
level are (1) connecting all relevant informa-
tion, (2) using integrated strategies and con-
cepts, (3) associating information from de-
termined constraints to determine feasible
set, and (4) determining the coordinates of
the corner points and the optimum value of
the given problem so that they can make re-
levant conclusions. While the activities that
indicate that SV 2 response has not reached
the relational level are: (1) unable to connect
all relevant information, (2) unable to use
integrated strategies and concepts, and (3)
unable to determine the coordinates of the
corner points and the optimum value of the
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given problem so that she cannot make rele-
vant conclusions. On the relational level res-
ponse criteria by Putri et al. (2017), it is sta-
ted that students on relational level response
can understand and explain the relation
among several aspects, connecting, analy-
zing, and applying theories. This experts’
opinion also indicates that the response SV 1
has reached the relational level, while the SV
2 response has not yet reached the relational
level.

In working on point ¢ of the problem,
SV 1 answered, while SV 2 did not provide
the answer. From the answer of SV 1 in Fi-
gure 7 and interview with SV 1, SV 1 answe-
red with irrelevant steps, so that SV 1 got
irrelevant conclusions. SV 1 also wrote con-
clusions that did not correspond with the
questions in the problem (writing error on
the final answer). According to Singh, et al.
(2010), writing errors in the final answer
occurs when students incorrectly write the
conclusion of the answer even though they
have finished solving the problem. Whereas,
students on extended abstract level response
can make generalization to other situation
(Biggs & Tang, 2011). Hence, by the expla-
nation above, the mistake of SV 1 and SV 2
indicates that the response of the two sub-
jects has not reached the extended abstract
level.

The process of problem-solving by sub-
jects with visual-spatial intelligence tendency
if related to the characteristics of students
with visual-spatial intelligence tendencies
that are indicated by SV 1 prefers to presen-
ted information from the problem by using a
table to make it easier to solve the problem.
This is in line with Yaumi (2012) which sta-
ted that students with visual-spatial intelli-
gence tendency tend to like to present data in
the form of graphics, diagrams, or tables.
Also, SV 2 can draw graphs according to the
information in the problem, but SV 2 cannot
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determine the corner points of the feasible
set by algebra. This is in line with Gardner
(2006) stating that students with visual-
spatial intelligence tendency feel that the
concept of geometry is easier than the con-
cept of algebra.

Based on the discussion of the subjects’
response activities with visual-spatial intelli-
gence tendency in solving linear program-
ming problems and the relevant opinions of
experts, it can be concaded that subject SV
1 tends response at uni structural, multi-
structural, and relational levelsQNhile Sv 2
subject tends responses at the uni structural
and multi-structural levels. Therefore, the
response level of subjects with visual-spatial
intelligence tendency reaches the relational
and multi-structural levels.

4. Conclusion
Based on the results of research and dis-

cussion, it can be concluded that the respon-
se levels of students of Grade XI of Natural
Science 1 Department at SMAN 1 Gondan-
glegi (1) with
mathematical intelligence tendency in sol-
ving linear programming problems are at the
extended abstract level, (2) students with
verbal-linguistic intelligence in solving line-
ar programming problems are at the multi-

are students logical-

structural level, and (3) students with visual-
spatial intelligence tendency in solving linear
programming problems are at the relational
and multi-structural levels.
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