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ABSTRACT

Problem-solving ability is one of the important competencies for every individual. However, PISA results show
that Indonesian students' mathematical problem-solving abilities are still low. The mathematical literacy contest
which was expected to improve the problem-solving ability of Indonesian students at PISA did not produce good
results. This is the background for conducting this research. The purpose of this study was to determine students'
ability to solve PISA-like problems level 1 to level 3 based on SOLO taxonomy and gender differences. The
research was conducted in State Junior High School 2 Baki. Using purposive sampling, 1 male student and 1
female student in class VIIIF were selected as research subjects. Data collection using test and interview. The data
were analyzed using the Miles and Huberman technique. Triangulation method is used to determine the validity
of the data. The results showed that at level 1, the PISA-like problem-solving abilities of both male and female
students were at the Uni-Structural level; at level 2, the abilities of male students were at the Pre-structural level
while female students were at the Multistructural level; and at level 3 both male and female students were at the
Pre-Structural level.

Keywords: Gender, PISA-like, Problem-solving, SOLO taxonomy.

1. INTRODUCTION agree that the importance of providing problem-

solving skills to students for their future life.
Problem-solving ability is one of the most

important skills for every individual in all corners of
the world. This was revealed by the Assessment and
Teaching for 21st century skills which explained that
there are four main things in 21st century skills,
namely ways of thinking, ways of working, work tools
and life skills. The way of thinking here includes
creativity, critical thinking, problem-solving, decision
making and learning [1]. [2] also explains that the
ability to think and solve problems which consists of
the ability to think critically, laterally, and
systematically, especially in the context of problem-

Mathematics is one of the subjects given at every
level of formal education in Indonesia. One of the
content of mathematics subjects taught at the
secondary school level is showing a logical, critical,
analytical, careful, thorough, responsible, responsive,
and not easy to give up attitude in solving problems
[4]. The same thing is explained by [5] that problem-
solving provides a relationship between facts and
algorithms with real-life problem situations that we all
face, so that by learning mathematics it is hoped that
students can learn how to successfully solve a

solving is one of the skill competencies that must be
possessed by each individual. Through education and
teaching in schools, it is expected to be able to develop
these problem-solving abilities. The results of the
study [3] show that 100% of practitioners and experts

problem.

PISA organized by the OECD is one of the
activities with the aim of knowing students' problem-
solving abilities in the domains of science,
mathematics, and reading. This activity is carried out
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every three years where in each implementation, the
ability of Indonesian students, especially in the
mathematics domain, always shows low results. In
2011, the Ministry of Education and Culture of the
Republic of Indonesia appointed an Indonesian
Realistic Mathematics Education Team to carry out
mathematical literacy contest activities with the aim of
socializing questions in accordance with the PISA
focus to students. The contest is expected to develop
the ability of Indonesian students in solving math
problems according to the focus of PISA [6]. Based on
[7], one of the factors in the development of the 2013
curriculum  (the curriculum currently used in
Indonesia) is the unhappy achievement of Indonesian
students in some editions of PISA and many materials
on PISA that are not in the previous curriculum
However, these two efforts have not been able to boost
the achievements of Indonesian students in PISA.

The latest PISA report in 2018 showed that 28% of
Indonesian students could only reach level 2 or more
and only 1% of Indonesian students were able to reach
level 5 or more [8]. Based on the results of PISA in
2018, the research was limited to PISA level 1 to level
3. Students' abilities in the mathematics domain at
PISA consist of 6 levels where level 1 is the lowest
level and level 6 is the highest level. Each of these
levels has a description of the skills that students can
perform and achieve [9].

Stage 1, at this level students are able to solve
problems that are familiar and related to real-life
contexts by identifying information and using solving
steps that they routinely use.

level 2, at this level students are able to solve
problems that do not require more than direct
conclusions by using formulas, algorithms, and basic
procedures to then make interpretations of the results.
Students are also able to interpret, recognize
situations, extract information from problems, and use
single representation methods.

level 3, students are able to solve problems using
simple problem-solving steps and have been given
clearly before. The written solutions show students
have been involved in basic interpretation and
reasoning. Students are able to interpret from different
sources of information. students are able to work with
percentages, fractions, decimal numbers, and
proportional relationships.

Gender is one of the factors that can help in
distributing mathematical literacy skills to the entire
population in a country [10]. Furthermore, gender can
also affect the variability of cognitive and non-
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cognitive outcomes in schools and the gap between
high-achieving students and low-achieving students.

Keitel (1998) in [11] explains that gender, social
and cultural dimensions are very strongly interacting
in the conceptualization of mathematics education.
[12] explained that gender equality was the most
consistent condition in influencing the 2015 PISA
results. [13] also explains that gender has a significant
impact on students' performance in school. Zhu (2007)
in [14] explains that there are factors of gender
differences in students' mathematical problem-solving
abilities. Some of these opinions indicate that there are
factors of gender differences that affect problem-
solving abilities and student performance in school.
Therefore, in this study, the aim of this study was to
determine the mathematical problem-solving ability of
PISA-like male students and female students.

The level of competence in the 2013 curriculum is
based on the taxonomy of the structure of observed
learning outcomes (SOLO taxonomy) [7] where this
taxonomy examines the thinking processes used by
students to reach answers and focuses on the answers
given by students [15]. SOLO taxonomy can also be
used to determine students’ mathematical thinking
skills and understanding of a concept in mathematics
[16]. [17] argues that this taxonomy is suitable for
measuring learning outcomes of all subjects, levels,
and all types of tasks. Furthermore, [18] states that the
SOLO taxonomy provides a systematic way to
describe a student's performance when studying and/or
completing assignments, especially tasks performed at
school. Based on several opinions related to the SOLO
taxonomy, it appears that this taxonomy can be used
to examine the thinking processes and mathematical
thinking abilities of students. In addition, this
taxonomy can also be used for PISA-like math
problems. Therefore, in this study the SOLO
taxonomy is used as the basis of analysis to determine
and describe the level of thinking processes and
students' abilities in solving PISA-like math problems.

The SOLO taxonomy consists of five levels
namely Pre-structural, Uni-structural, multistructural,
relational, and extend abstract [15], [18]-[20].

Pre-structural. At this first level, students do not
really have prior knowledge to help them in
understanding a topic. For example, students may
provide data and information that is completely
irrelevant to the topic, students may not have the
appropriate skills to complete a given task, students
may not understand the question. At this level students
also give answers that have absolutely nothing to do
with the problem to be solved.
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Uni-structural. At this level students have limited
knowledge about a topic. For example, students may
apply ideas and problem-solving steps that they have
memorized previously but the results and conclusions
obtained are irrelevant. Students are also possible to
use at least one information and problem-solving
steps. In addition, at this level, students are able to use
terminology, perform simple instructions/algorithms,
identify information, and perform calculations.

Multistructural. At this level, students already have
knowledge of some facts about a topic but they have
not been able to relate them. The answers given by
students can provide some relevant facts, are able to
correctly identify the characteristics of a phenomenon,
but the facts that are known by these students are not
related to each other so the results obtained are
irrelevant. At this level, students are able to perform
calculations, represent problems in the form of
pictures, classify information, apply a method, and
carry out problem-solving steps.

Relational. At this level, students are able to
connect known information together and are able to
explain several ideas related to the topic requested
from the problem. For example, students are able to
connect known pieces of information to get a suitable
solution for a task. The answers given by students also
show clear relationships and relevant details. Students
are also possible to express their answers in abstract
ideas with concrete facts. At this level, students are
able to work with comparisons, relate their knowledge,
conduct analysis, and apply the theory they know.

Extend Abstract. At this level students are able to
connect many ideas at once with a larger concept
through reflection and evaluation. For example,
students can derive general principles from integrated
data and be able to apply them to new situations.

Figure 1 Question number 1 with PISA level 1
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Students' answers show that students are able to apply
reasoning, make many  connections, and
combine/design principles from their knowledge to be
applied to new situations.

This research is preliminary research. The purpose
of this study was to determine the PISA-like problem-
solving abilities of level 1, level 2, and level 3 of male
and female students based on the SOLO taxonomy.

2. METHODOLOGY

This is qualitative-descriptive research with a case
study method. Cohen, Manion, & Morrison (2000) in
[16] explain that the case study method allows
searching in selected subjects in detail. In addition, this
method can be used to get answers to how and why
questions. This research was conducted in class 8F of
Baki 2 Junior High School, Sukoharjo Regency,
Indonesia. The class consisted of 18 male students and
13 female students. The researcher is the main
instrument in this study, then written tests and
interviews are used as supporting instruments. The
written test was followed by 31 students of class 8F in
the form of essay questions. Purposive sampling
technique was used to select 1 male student and 1
female student as research subjects for later
interviews. The selected students are students who
have taken a written test and are a recommendation
from the teacher where the selected students have good
academic abilities and are able to express their ideas
when interviewed. The data analysis technique adopts
the Miles and Huberman technique which consists of
data collection, data reduction, data presentation and
drawing conclusions. To determine the validity of the
data, a triangulation method was used between written
tests and interviews

Kak ros has just bought a new bunk bed for
Upin and Ipin as in the picture.

(hnese When measured by Kak Ros, it turns out that
‘\““\-i fHl the height of the bed is 1.5 meters and the
length of the stairs is 1.7 meters.

| Determine the distance from the bottom of the
bed to the bottom of the stairs!

Note :
. Write down the information that is known

from the question

Write down the problem to be solved from
the question

Write down the steps to solve the problem
of the question
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3. RESULTS AND DISCUSSION

The test questions in this study consisted of three
questions which were arranged based on the
description of the students' level of mathematical
proficiency in PISA. Item number 1 with PISA level
1, item number 2 with PISA level 2, and item number
3 with PISA level 3. The questions that have been
prepared are then submitted to two mathematics
education lecturers to test the validity of the items. The
result is that the items that have been compiled on the
test instrument are valid and suitable to be used for
data collection.

3.1. PISA Level 1 (Question Number 1)

The problem for question number 1 with PISA
level 1 is as shown in Figure 1.

3.1.1. Male Student Ability

The male student's answer to question number 1 is
shown in the following Figure 2
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Figure 2 Male student answer to question number 1
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Figure 2 shows that male students are able to write
down the information contained in the questions (see
diket). However, students do not write down what
problems must be solved from the question. From
Figure 2 it also appears that students are able to use the
Pythagorean method (see jawab). However, there are
some parts that are not perfect from using the
Pythagorean method. For example, the student does
not mention the meaning of his writing a, b, and c. In
addition, students also miscalculated and did not write
down the conclusions from the questions.

The transcript of the interview with male students
for question number 1 is as follows.

Researcher “Can  you mention any
information that is known from
question number 1?7~

Male Student “The information that can be

known from the question is that
the height of the bed is 1.5
meters and the length of the
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stairs is 1.7 meters. Then asked
to determine the distance
between the feet of the bed and
the feet of the stairs”

“After you know that
information, then how do you
solve question number 1?”
“Question number 1 uses the
Pythagorean formula. The
length of the ladder is squared
first, then subtracted by the
height of the bed. Finally, the
result of the subtraction is
rooted ”

“Why did you choose to use the
Pythagorean formula? ”
“Because I've done this kind of
question before.”

From the interview, it is known that students are
able to mention the information that is known and the
problems that must be solved from question number 1.
Students are also able to apply the Pythagorean
formula to solve question number 1. This is because
students have already worked on the same type of
question as question number 1.

Researcher

Male Student

Researcher

Male Student

3.1.2. Female Student Ability

The female students’ answers to question number 1
are as shown in Figure 3 below.
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Figure 3 Female student answer to question number 1

Figure 3 shows that student are able to write down
the information that is known from the question (see
diket) and also able to write down the problems to be
solved in the questions (see ditanya). Not much
different from the answers from male students (see
Figure 2), female students also use the Pythagorean
method to solve questions (see jawab). However, it
appears that the students did not mention the meaning
of a, b, and Ms that she wrote down. The student also
miscalculated so the results he wrote were also wrong.
As a result, the conclusions written by students are also
wrong.
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Vending Machine is an automatic vending machine
that can be used to sell daily necessities. 2017 data
shows that Japan is the country with the most
vending machines in the world.

Soft drinks and snacks are necessities that are
often found in vendlntTv( machines. The way the
vending machine works is to put some money in
the hole provided then the food or drink will come
out by itself

When you enter 900 yen, two cans of drinks and
five packs of food will come out, then when you
enter 1000 yen, three cans of drinks and four™
packets of 0od come out. To get six cans of drinks
and six packs of snacks, how much money must be
put in the vending machine?

Note :

Figure 4 Question number 2 with PISA level 2

The transcript of the interview with female
students for question number 1 is as follows

Researcher “What  information  is
known  from  question
number 1 ?”

Female Student “1.5 meters high bed and
1.7 meters long stairs”
“Then what is the problem
that must be solved from
question number 1? ?”
“We are asked to
determine the distance
between the bottom of the
bed and the bottom of the
stairs”

“How do you determine the
distance ?”

Female Student : I use the Pythagorean
method. Root of a squared
minus b squared”

“What do the a and b you
mentioned earlier mean ?”
“a means the length of the
stairs, then b means the
height of the bed ”

“Why did you choose to use

the Pythagorean formula
o

Researcher

Female Student

Researcher

Researcher

Female Student

Researcher

Female Student “In the past, the teacher
had explained about
Pythagoras. He also once
gave practice questions
where the questions in the
practice questions were

similar to this one”

Based on the interviews, it appears that female
students are able to mention the information that is

Write down the information that is known
from the question

Write down the problem to be solved from the
question

Write down the steps to solve the problem of
the question

known and the problems that must be solved from
question number 1. Students are also able to explain
the solution steps that she used. Same with male
students, the reason for female students using the
Pythagorean formula is because she has previously
worked on similar problems.

3.2. PISA Level 2 (Question Number 2)

The problem for question number 2 with PISA
level 2 is as shown in Figure 4.

3.2.1. Male Student Ability

The male student's answer to question number 2 is
shown in the following Figure 5
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Figure 5 Male student answer to question number 2
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Figure 5 shows that male students are able to write
down the information that is known from the questions
(see diket). Just like when working on question
number 1 (see Figure 2), students do not write down
the problems that must be solved. When students try
to solve question number 2 (see jawab), it appears that
students make mistakes when converting the problem
into mathematical form. This results in errors in
calculations and the final result is also wrong. Students
also do not write the final conclusion.

The transcript of the interview with male students
for question number 2 is as follows.
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Researcher

Male Student

Researcher

Male Student

Researcher

Male Student

Researcher

Male Student

From the interview, it can be seen that male

Advancesin Social Science, Education and Humanities Research, volume 597

“For question number 2, what
information can you find out
and what problems must be
solved”

“When we enter 900 yen, we
get 2 cans of drinks and 5
packs of food. When you enter
1000 yen, you will get 3 cans of
drinks and 4 packs of food. we
are asked to determine the
money that must be entered to
get 6 cans of drinks and 6
packs of food”

“In your opinion, how do you
solve this problem?”

“I  changed it to a
mathematical form with an
illustration”

“What is the form of the
illustration?”

“The form of the example I use
is 900y + 7m = 10.800 + y and
1000y - 7m = 12.000 - 8y. Then
both I eliminate or reduce”
“Where did you get this
illustration from?”

“I know that question number
2 is solved using a two-
variable linear  equation
system, but I don't know how to
solve it. So | write what it is,
like the form of the previous
illustration”

Figure 6 shows that female students are able to
write down any information she knows from the
questions (see diketahui) and be able to write down
what problems need to be solved (see ditanya). It
seems that the female student uses the illustration "x"
and "y", but she doesn't write down the meaning of the
illustration. When answering question number 2 (see
jawab), she tried to use the substitution method, but
she miscalculated. So that the results obtained were
not appropriate and the conclusions she wrote were
wrong.

The transcript of the interview with female
students for question number 2 is as follows.

Researcher “For question number 2,
what information is known

and what problems must be

solved?”’
Female Student “The information that is
known  from  question

number 2 is that when you
enter 900 yen, you get 2
drinks and 5 food. When
you add 1000 yen, you get
3 drinks and 4 food. Then
the problem is being told to
determine the money that
must be entered to get 6
drinks and 6 food. ”

Researcher “How to solve this
problem?”

Female Student “I use the substitution
method ”

Researcher “Please  explain  the

students actually know the methods that can be used to
solve problems. However, he doesn't know the steps to
use that method. So, he only answered as is when
solving the problem in question number 2.

3.2.2. Male Student Ability

The female student's answer to question number 2
is shown in the following Figure 6

1) Dike tahui :2%055'%
3xtly :lop0
D;tﬂnsq L bxt 63'/
Jowab : 3x{l000-Yy)
: 2{1000-Uy)+ 5y +900
2000 - By+5y +990
1900 ~2000

Female Student

Researcher
Female Student

Researcher

Female Student

substitution method ”

“we illustrate with x and y,
then substitute ”

“what do x and y mean?”
“x is an illustration for
drinks and y an illustration
for food, then we calculate
it using the substitution
method ”

“Is there any other way
besides the substitution
method ”

“l thought there was
another way, but | forgot”

e 5,
e%'ay =loo

21100 :=3

v :97 ycﬁxgs 562 i
Py

Jadi é,fby ;3,65‘/ Yen

10 -nn

Figure 6 Male student answer to question number 2

Based on the interview, it appears that the female
students understand at least one of the methods that
can be used to solve the problem in question number 2
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Figure 7 Question number 3 with PISA level 3

3.3. PISA Level 3 (Question Number 3)

The problem for question number 3 with PISA
level 3 is as shown in Figure 7.

3.3.1. Male Student Ability

The male student's answer to question number 3 is
shown in the following Figure 8

3 Dk Py W_EHE.%U

feroi oy Sy )
Jhg IJn. y J‘f’ t 'ljcl'ﬂhf gt th!'[ml b g L“l".

nj",}

Figure 8 Male student answer to question number 3

Figure 8 shows that male students are able to write
down the information that is known from the questions
(see diket) although the information written does not
include all the information in the question. In question
number 3, students also do not write down what
problems must be solved. In addition, students also did
not try to solve question number 3 (see jawab). This
implies that male students are not able to solve the
problem in question number 3.

The transcript of the interview with male students
for question number 3 is as follows.

Researcher : “try to mention what
information is known in
question number 3"

Male Student :  “The front gear is 18 cm in
diameter, the rear gear is 2/3

Advances in Social Science, Education and Humanities Research, volume 597

Bicycles are an environmentally friendly means of
transportation and are currently widely used in
Indonesia. One of the important components on a
bicycle is the gear and chain to move the bicycle.

Mr. Ogah is a mechanic in a bicycle repair shop. One
day, Mr. Ogah was in charge of repairing a broken
bicycle chain. The diameter of the front gear of the
bicycle is 18 and the diameter of the rear gear is 2/3 of
the diameter of the front gear. The distance between the
two gear axes 1s 50 cm and £ZLON = 150°. Determine
the chain length of the bicycle repaired by Mr. Andi!

Note :

Write down the information that is known from the
question

Write down the problem to be solved from the
question

Write down the steps to solve the problem of the
question

the diameter of the front gear.
The distance between the front
gear and the rear gear is 50 cm
and the LON angle is 150

degrees”

Researcher © “what is the problem to be
solved?”

Male Student :  “What is the length of the
bicycle chain?”

Researcher : “Howto solve it?”

Male Student :  “I don't understand at all”

From the interview it appears that the male
students do not understand at all how to solve the
problem in question number 3

3.3.2. Female Student Ability

The female student's answer to question humber 3
is shown in the following Figure 9

ywrr - v
op depor (6 ¢m
i : bogiol
3) D‘keuku '66;: bagmn helakang ':'
e
Ditaﬂydfpfanjoné rantai 7

Jawab *

Figure 9 Female student answer to question number 3

Figure 9 shows that students are able to write down
the information that is known from the question (see
diketahui) and are able to write down the problems that
must be solved from the question (see ditanya). But
she didn't try to solve the problem (see jawab).
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The transcript of the interview with female
students for question number 3 is as follows.

Researcher “What  information is
known  from  question
number 3?7

Female Student “The diameter of the front
bicycle gear is 18 cm, while
the rear is 2/3 of the
diameter of the front gear.
The distance between the
two gears is 50 cm and the
LON angle is 150 degrees”
“How to get the length of a
bicycle chain?”

“I don't know at all how to
doit”

Based on the interviews, it appears that female
students also do not know how to solve the problems
in question number 3 and have difficulty
understanding the question.

Researcher

Female Student

Based on the analysis results from written tests and
interviews, then it is used to determine the problem-
solving abilities of PISA-like level 1, level 2, and level
3 of male and female students. At PISA level 1, the
results of the analysis of answers and interviews of
male students (see 3.1.1) and the results of analysis of
answers and interviews of female students (see 3.1.2)
show that both male and female students are able to
show the correct information. known from the
question. Both of them are also able to show the
problem to be solved, but the male students don't write
it down on the test. When answering questions, both
are able to write down and show steps to apply
appropriate methods to solve problems. However,
both of them were wrong in the calculation, so the
results obtained were not compatible. Therefore, both
male and female students are at the Uni-Structural
level of the SOLO taxonomy for PISA level 1.

At PISA level 2, the results of analysis of test
answers and interviews from male students (see 3.2.1)
can be seen that student actually know the material that
can be used, but he does not know how to solve the
problem. So that male students only write what is
when doing the test. Therefore, the ability of male
students is at the pre-Structural level of the SOLO
taxonomy at PISA level 2. Meanwhile, the results of
analysis of test answers and interviews from female
students (see 3.2.2) show that she understands the
methods that can be used to solve problems. She also
uses illustrations using “x” and “y” to help in solving
problems. However, she miscalculated, so the results
were not appropriate. Therefore, the ability of female
students is at the Multistructural level of the SOLO
taxonomy at PISA level 2. This finding is in

Advancesin Social Science, Education and Humanities Research, volume 597

accordance with the results of research from [21]
which shows that at the pre-Structural level students,
students are not able to process information well,
problem-solving steps written down have no meaning,
and have a tendency not to give relevant results with
problems to solve. While students with the
Multistructural level, students understand at least one
concept to solve problems, are able to do illustrations
with other variables and are able to change the
problem into a more mathematical form. However, the
results given by students are not appropriate. Laisouw
in [22] also said that students at the multistructural
level, they are able to carry out algebraic thinking
processes which include the ability to carry out
investigations, representations, and generalizations
well.

At PISA level 3, the results of analysis of test
answers and interviews of male students (see 3.3.1)
and results of analysis of test answers and interviews
of female students (see 3.3.2) show that both male and
female students are able to name information that is
known and the problem to be solved in the question.
Even though the male students didn't completely write
it down during the test. In addition, it can be seen that
both male and female students do not understand the
problem in question number 3. So they are not able to
solve the problem. Therefore, the abilities of both male
and female students are at the pre-Structural level of
the SOLO taxonomy at PISA level 3. The findings in
this study which show that at PISA level 1, students'
problem-solving abilities are at the Uni-Structural
level of the SOLO taxonomy in accordance with the
opinion [23]. The same applies to level 2, where
students' abilities are at the Multistructural level,
although in this study only female students were able
to achieve it. Then, at level 3, the findings in this study
show that students' abilities are at the pre-Structural
level, this is contrary to [23] which states that at level
3 students' abilities are at the Relational level.

It also appears that female students write down
their test work in sequence starting from writing down
the information that is known to then the problems that
must be solved. When answering questions, female
students also tried to write down the steps to solve the
problem neatly and coherently. This is in contrast to
male students who tend to be untidy and in a hurry to
solve problems from questions. For example, the
incompleteness of male students in writing down
known information (see Figure 8), not writing down
the problems to be solved, and not in order in writing
the problem-solving steps (see Figure 5). However,
both of them have something in common, namely the
tendency to be less precise in calculations so that the
answers given are not appropriate. This finding is in
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accordance with the findings of [24] which states that
on average female students are neater in writing
processes and stages of problem-solving so that it can
be said that female students are more systematic than
male students. The habit of male students who are not
systematic in writing often causes them to have
difficulty in the process of solving problems on math
questions. In 3.2.1 it also appears that the male student
wrote the answer as it was when he did not understand
how to solve the problem. This finding is in line with
the explanation from Krutetzkii (1976) in [25] that
male students tend to be less thorough and rush to
solve a problem briefly, especially in the thinking
process.

4. CONCLUSION

Based on the explanation in the Result and
Discussion section, the conclusions of this study are
(1) at PISA level 1, the problem-solving abilities of
both male and female students are at the Uni-Structural
level, (2) At PISA level 2, the problem-solving
abilities of male students are at the Pre-Structural
level, while the problem-solving abilities of female
students are at the Multistructural level, and (3) at
PISA level 3, the problem-solving abilities of both
male and female students are at the Pre-Structural
level. Furthermore, when carrying out the process and
stages of problem-solving, female students are more
systematic than male students.

ACKNOWLEDGMENTS

Thank you to Mrs. Christina Kartika Sari, S.Pd.,
M.Si. and Mrs. Rini Setyaningsih, M.Pd. who have
helped in the preparation of the test instrument.
Thanks are also expressed to the principal of the Baki
2 Junior High School, Sukoharjo Regency, Indonesia
and all the teachers and employees who have been
willing to allow and assist the implementation of this
research.

REFERENCES

[1] S. R. Janah, H. Suyitno, and 1. Rosyida,
“Pentingnya Literasi Matematika dan Berpikir
Kritis Matematis dalam Menghadapi Abad ke-
21,” Prism. Pros. Semin. Nas. Mat., vol. 2, pp.
905-910, 2019, [Online]. Available:
https://journal.unnes.ac.id/sju/index.php/prisma/
article/download/29305/12924.

[2] Badan Standar Nasional Pendidikan, “Paradigma
Pendidikan Nasional Abad XXI,” Badan Standar
Nasional Pendidikan, pp. 1-20, 2013.

[3] Ismet, N. Aisyah, E. Nawawi, M. Yusuf, and

[4]

(5]

[6]

[7]

(8]

[l

[10]

[11]

[12]

[13]

[14]

Advancesin Social Science, Education and Humanities Research, volume 597

Meilinda, “Problem-solving Skill: What is the
Difference between Practitioners and Experts?,”
in 4th Sriwijaya University Learning and
Education International Conference (SULE-IC
2020), 2021, vol. 513, pp. 775-780, doi:
10.2991/assehr.k.201230.196.

Kementerian Pendidikan dan Kebudayaan
Republik  Indonesia, Peraturan  Menteri
Pendidikan dan Kebudayaan Nomor 64 Tentang
Standar Isi Pendidikan Dasar dan Menengah.
2013.

S. Krulik and J. A. Rudnick, Problem-solving: A
Handbook for Elementary School Teachers.
Massachusetts: Allyn and Bacon Inc.

R. Johar, “Domain Soal PISA Untuk Literasi
Matematika,” J. Peluang, vol. 1, no. 1, pp. 30—
41, 2012.

Kementerian Pendidikan dan Kebudayaan
Republik  Indonesia, Peraturan  Menteri
Pendidikan dan Kebudayaan Nomor 68 Tentang
Kerangka Dasar dan Struktur Kurikulum
Sekolah Menengah Pertama / Madrasah
Tsanawiyah. 2013.

OECD, PISA 2018 Results (Volume I): What
Students Know and Can Do, vol. I. Paris: OECD
Publishing, 2019.

OECD, PISA 2018 Assessment and Analytical
Framework. OECD Publishing, 2019.

OECD, PISA 2012 Assessment and Analytical
Framework: Mathematics, Reading, Science,
Problem-solving and Financial Literacy. Paris:
OECD Publishing, 2013.

M. 1. Nafi’an, “Kemampuan Siswa Dalam
Menyelesaikan Soal Cerita Ditinjau Dari Gender
di Sekolah Dasar,” in Seminar Nasional
Matematika dan Pendidikan Matematika, 2011,
pp. 978-979.

J. A. Campbell, “The Moderating Effect of
Gender Equality and Other Factors on PISA and
Education Policy,” Educ. Sci., vol. 11, no. 10, pp.
1-23, 2021, doi:
https://doi.org/10.3390/educsci11010010.

M. Bijou and M. Liouaeddine, “Gender and
Students * Achievements : Evidence from PISA
2015,” World J. Educ., vol. 8, no. 4, pp. 24-35,
2018, doi: 10.5430/wje.v8n4p24.

F. Juhaevah, “Profil Kemampuan Berpikir
Reflektif Siswa SMP Dalam Memecahkan
Masalah Matematika Standar PISA Ditinjau Dari
Perbedaan Gender,” in Prosiding SEMNAS
Matematika & Pendidikan Matematika IAIN

184



ATLANTIS
PRESS

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

Advancesin Social Science, Education and Humanities Research, volume 597

Ambon, 2018, pp. 70-82.

M. 1. Yurtyapan and G. KALELI YILMAZ, “An
Investigation of the Geometric Thinking Levels
of Middle School Mathematics Preservice
Teachers According to SOLO Taxonomy: "
Social Distance Problems ",” Particip. Educ.
Res., vol. 8, no. 3, pp. 188-209, 2021, doi:
http://dx.doi.org/10.17275/per.21.61.8.3.

A. S. Ozdemir and S. Goktepe Yildiz, “The
Analysis of Elementary Mathematics Preservice
Teachers * Spatial Orientation Skills with SOLO
Model,” Eurasian J. Educ. Res., no. 61, pp. 217—
236, 2015, doi:
http://dx.doi.org/10.14689/ejer.2015.61.12.

H. R. Maharani, Y. L. Sukestiyarno, and S. B.
Waluya, “Alternative Technique for Assessing
Mathematical Creative Thinking in Geometry
based on Information Processing Taxonomy
Model,” in International Conference on Science
and Education and Technology 2018 (ISET
2018), 2018, vol. 247, no. Iset, pp. 228-232.

U. Mulbar, A. Rahman, and A. S. Ahmar,
“Analysis of the ability in mathematical
problem-solving based on SOLO taxonomy and
cognitive style,” vol. 15, no. 1, pp. 68-73, 2017.

J. B. Biggs and K. F. Collis, Evaluating the
Quality of Learning. In The SOLO Taxonomy
(Structure of the Observed Learning Outcome).
New York: Academic Press, 1982.

J. C. Caniglia and M. Meadows, “An Application
of The Solo Taxonomy to Classify Strategies
Used by Pre-Service Teachers to Solve ¢ One
Question Problems ,”” Aust. J. Teach. Educ., vol.
43, no. 9, pp. 75-89, 2018, doi:
http://dx.doi.org/10.14221/ajte.2018v43n9.5.

L. F. Claudia, T. A. Kusmayadi, and L. Fitriana,
“The SOLO taxonomy: classify students ’
responses in solving linear program problems
The SOLO taxonomy: classify students ~’
responses in s olving linear program problems,”
in 3rd International  Conferences  of
Combinatorics, Graph Theory, and Network
Topology 2019 (ICCGANT 2019), 2020, pp.

775-780, doi: 10.1088/1742-
6596/1538/1/012107.
D. Trapsilasiwi, R. P. Murtikusuma, D. S.

Pambudi, E. Oktavianingtyas, and M. E.
Fauziyah, “Students mathematical representation
of Hatyaiwittayalaisomboonkulkanya School
Thailand based on SOLO Taxonomy in solving
PISA problem,” in International Conference on
Mathematics: Pure, Applied and Computation
(ICOMPAC 2019), 2020, pp. 125-131, doi:

[23]

[24]

[25]

10.1088/1742-6596/1490/1/012005.

R. F. Pasandaran, “Taksonomi SOLO (Structure
of Observed Learning Outcomes) Sebagai
Assessment  Autentik  Untuk  Membangun
Kemampuan Literasi Mahasiswa dalam
Mengidentifikasi Grafik Fungsi Trigonometri,”
J. Penelit. Mat. dan Pendidik. Mat., vol. 1, no. 1,
pp. 88-164, 2018.

A. Soraya, W. Rahayu, and L. Ambarwati,
“Peningkatan kemampuan pemecahan masalah
matematis dengan metode make a match dalam

inkuiri ~ ditinjau dari perbedaan gender,”
PYTHAGORAS J. Pendidik. Mat., vol. 13, no. 1,
pp. 33-42, 2018, doi:

http://dx.doi.org/10.21831/pg.v13i1.15341.

L. N. Pamungkas, T. A. Kusmayadi, and L.
Fitriana, “Functional thinking profile of
mathematics problems based on gender in senior
high school,” in ICMETA 2018, 2019, pp. 1-9,
doi: 10.1088/1742-6596/1306/1/012045.

185



