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Abstract

The pizza problem was chosen because the question consistently appears in every activity conducted by the
Program for International Student Assessment (PISA) to measure mathematical literacy. However, Indonesian
students have not yet successfully solved the pizza problem correctly. The purpose of this study is to describe
the mathematical literacy of students in solving pizza problems that have been adapted in the process
component and differences. This study focuses on students' answers in solving pizza problems with different
information in each question. Data collection was carried out using tests and interviews. The research method
employed is qualitative with a descriptive approach. The research subjects were ninth-grade junior high school
students. Data collection was carried out to identify students’ mathematical literacy on pizza problems by
analyzing the results of tests and interviews. The results showed that: 1. students had difficulty in solving pizza
problems, formulating mathematical problems, performing calculations using the concept of specific formula
rules, and interpreting from a precise process correctly; 2. there are differences in students' answers in solving
three types of pizza problems. Students did not solve pizza problems correctly through the correct calculation
and interpretation, but on type 2 questions, students performed better than the students working on the other
two problems. Students can easily understand the question with more detailed explanations. Therefore, in
adapting a question from a foreign language, a careful, thorough, and accurate interpretation is required.
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Abstrak

Masalah pizza dipilih karena pertanyaan tersebut selalu muncul dalam setiap kegiatan yang dijalankan oleh
Program for International Student Assessment (PISA) untuk mengukur literasi matematis. Namun demikian,
siswa Indonesia belum berhasil menyelesaikan masalah pizza dengan benar. Tujuan penelitian ini adalah
mendeskripsikan literasi matematika siswa dalam menyelesaikan soal pizza yang telah diadaptasi pada
komponen proses dan perbedaan jawaban siswa dalam menyelesaikan soal pizza yang telah diadaptasi dengan
memberikan informasi yang berbeda pada setiap soal. Metode penelitian yang digunakan adalah kualitatif
dengan pendekatan deskriptif. Subjek penelitian adalah siswa kelas 9 Sekolah Menengah Pertama.
Pengumpulan data dilakukan untuk mengidentifikasi literasi matematis siswa pada soal pizza dengan
menganalisis hasil tes dan wawancara. Hasil penelitian menunjukkan bahwa: 1. siswa kesulitan dalam
menyelesaikan masalah pizza, siswa kesulitan dalam merumuskan masalah secara matematis, siswa belum
mampu melakukan perhitungan menggunakan konsep aturan rumus tertentu; serta siswa belum mampu
menafsirkan dari suatu proses matematis dengan benar; 2. terdapat perbedaan jawaban siswa dalam
menyelesaikan 3 tipe soal masalah pizza yang diadaptasi, pada soal tipe 2 siswa menunjukkan kinerja lebih
baik dibandingkan siswa yang mengerjakan dua soal lainnya. Oleh karena itu dalam mengadaptasi soal
berbahasa asing maka harus mengartikannya dengan hati-hati, teliti dan cermat.

Kata kunci: Literasi matematis; masalah pizza; menyelesaikan; ruang dan bentuk
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INTRODUCTION

Mathematical literacy is one of
the essential abilities to respond to
challenges in the continuously changing
era of globalization (Kolar & Hodnik,
2021). Someone with great
mathematical literacy can understand
the role and use of mathematics in
formulating the right decisions for
mathematical problems in everyday life
(Annisavitri et al., 2020; Botha et al.,
2013; Genc & Erbas, 2019; Guler &
Arslan, 2019; Mardiana et al., 2020).
Mathematical literacy can be interpreted
as the capacity of individuals to
formulate, employ, and interpret
mathematics in  various contexts,
including making accurate deductions
and applying mathematical concepts,
procedures, facts, and tools to describe
and predict phenomena (OECD, 2015;
She et al., 2018; Stacey & Turner, 2015)

The Program for International
Students Assessment (PISA) monitors
results from student learning in each
participating country. Essential aspects
of mathematical literacy involve
mathematics usage and mathematics
processing in various situations (Gabriel
et al., 2020; Holenstein et al., 2020;
Ojose, 2011). PISA transforms the
principles of mathematical literacy into
three components, namely the content,
process, and context components
(Ahyan et al., 2014; OECD, 2021).

PISA results that measured the
mathematical literacy skills of students
aged 15 years in 2012 showed that
Indonesia had a low ranking, 64" rank
out of 65 countries. Furthermore, in
2015 showed that Indonesia was ranked
63 out of 70 states, and in 2018
Indonesia was ranked 72 out of 78
countries (Schleicher, 2019;
Utaminingsih et al., 2021). These results
are not encouraging, considering
neighboring  countries, such  as
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Singapore and Malaysia, are getting the
highest ranks.

Mathematical literacy in
Indonesia is lower than the prediction.
As disclosed by Rusmining et al. (2014)
the quality of education in Indonesia,
including mathematical literacy at the
international level, tends to be below,
even though they have been given
questions adjusted to the Indonesian
context (Mahdiansyah & Rahmawati,
2014). Most of the students answered
the mathematics questions without
explanation and the calculation steps.
Additionally, several other previous
studies also investigated students' low
mathematical literacy (Julie et al., 2017;
Larasati & Rianasari, 2017; Linuhung,
2014; Rachmaningtyas et al., 2022;
Wijaya, 2016). In a preliminary study in
Junior High School 1 of Banjar Baru,
Lampung, we gave students
mathematical literacy test questions on
space and shape content about the pizza
problem. The pizza problem was chosen
because this question was found in
every activity carried out by PISA to
measure mathematical literacy.
However, Indonesian students did not
solve the pizza problem correctly.
Several other studies carried out in
Indonesia using the pizza questions also
reported students' difficulty in solving
the problems (Dewantara, 2019; Johar,
2012; Kurniati et al., 2016; Noviana &
Murtiyasa, 2020). However, those
studies have not investigated Indonesian
students' difficulty solving the pizza
questions comprehensively.

The questions given to students
have been adapted into the Indonesian
context (Rupiah and Indonesian
language). An example of a question is
"Kedai Lupizza serves pizza in two
different sizes with the same thickness
but different sizes. A small pizza (A)
with a diameter of 40 cm is sold at Rp.
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40,000.00. Large pizza (B) with a
diameter of 50 cm is sold at Rp.
50,000.00. If you want to buy pizza,
which size should you choose?”

The problem was given to 10
students. The results suggested that all
students answered that they should
select a small pizza (A) because its
price was lower without providing a
reason and correct calculation. An
example of students' answers s
presented in Figure 1 below.

Pirea K,

Kenopa Soun temilin ylozo B,
Rocero pan A \ebih muah ampoya
Ancignde goan . Seirgge \ebin
Metvjnetrat  genaeluaran uang unmvk
Membeli Qi . Selain T go A
lebih wea\ dari gaa .

Translation

Pizza A. | chose pizza A because pizza A is
cheaper than pizza B, so | can save more
money by buying pizza. In addition, pizza A
is smaller than pizza B

Figure 1. Student answers

Based on the student's answers in
Figure 1, students can only answer that
Pizza A is cheaper because the price is
low to save more money. Then the
students were interviewed to know the
reason for their answers. Based on their
answers, students have not carried out a
systematic process of formulating and
implementing procedures, as well as
interpreting the problems. Students
understand the use of the desired
question, but they do not know what to
do to solve problems. Additionally,
there are indications that students made
mistakes in interpreting the words of the
guestions asked.

Various studies have been
conducted to improve  students'
mathematical literacy by applying
learning models or methods (Atsnan et
al., 2018; Babys, 2017; Rusli & Anas,
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2017). Besides, Research analyzing
students' mathematical literacy skills in
solving PISA mathematics problems
was carried out by (Lestari et al., 2021),
this study aims to measure students'
abilities in mathematical literacy when
facing PISA-type problems, including
the Pizza problem. The research results
show that students have difficulty
translating everyday situations into
mathematical form, including concepts,
and structures, making assumptions, and
mathematical modeling. Based on other
studies, show that there has been no
research that has investigated students'
mathematical literacy processes in
solving pizza problems with different
explanatory sentences. Therefore, it is
important to analyze how students solve
pizza  questions  with  varying
information in each question.

This  study  explores  how
mathematical literacy in solving pizza
problems is adapted to different
explanatory sentences to determine the
differences in the interpretation from
the student's point of view. This study's
importance lies in the attainment of
information related to the reasons for
students'  difficulty in  solving
mathematical problems. Further, the
information can be a reference in
determining the right way to adapt
mathematical literacy questions. Thus,
this study aims to describe how is the
mathematical literacy of students in
solving pizza problems with different
information in each question.

METHODS

In this study, the research method
employed is qualitative with a
descriptive  approach.  Descriptive
analysis aims to portray a phenomenon,
event, or situation that is currently
occurring (Creswell, 2015). In this
method, researchers strive to accurately
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depict the incidents or phenomena
under study without manipulating or
altering the existing data. The research
procedure to obtain data is as follows:
1) Preparation: a preliminary study, and
instrument  development; 2) Data
Collection: students solve the pizza
problem, check students' answer sheets,
and conduct student interviews; 3) Data
Analysis: research data reduction,
reading through all the data, checking
data validity, presenting the structure; 4)
Conclusion: drawing conclusions.

This research involved 60 ninth-
grade students from SMP Negeri 1
Banjar Baru. The students were then
randomly divided into three groups of
20 students each, and each group was
given the adapted pizza problem test.
Subsequently, 3 students were selected
from each group who solved the
problem accurately, resulting in a total
of 9 research subjects.

The pizza problem from PISA
adopted in this study is presented in the
following.

"A pizzeria serves two round
pizzas of the same thickness in
different sizes. The smaller one has a
diameter of 30 cm and costs 30 zeds.
The larger one has a diameter of 40
cm and costs 40 zeds. Which pizza is
better value for money? Show your
reasoning".

In this study, the first group of
students was given that question with an
adapted question, from "Which pizza is
better value for money" to "Which size
do you choose to save money?" In the
second group of students, the question
was defined as "If you want to buy that
pizza and money is not a problem for
you because you can afford any kind of
pizza as long as the choice is more
profitable, then which size would you
choose?" This statement is intended to
ensure that students are not affected by
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their allowance. In the third group of
students, the question was altered to
"Which pizza is more profitable in
terms of the value for money?" These
different explanatory sentences aim to
explore whether different sentence
interpretations may carry ambiguous
meanings based on the student's point of
view. The three questions that have
been adapted are as follows:

Type 1:

Kedai Lupizza serves pizza in two
different sizes with the same thickness
but different sizes. A small pizza (A)
with a diameter of 40 cm is sold at Rp.
40,000.00. Large pizza (B) with a
diameter of 50 cm is sold at Rp.
50,000.00.

which size of pizza do you choose to
save money?

o small pizza (A)

o large pizza (B)

Show your reasoning!

Type 2:

Kedai Lupizza serves pizza in two
different sizes with the same thickness
but different sizes. A small pizza (A)
with a diameter of 40 cm is sold at Rp.
40,000.00. Large pizza (B) with a
diameter of 50 cm is sold at Rp.
50,000.00.

If you want to purchase the pizza
without having money issues, which
size of pizza will you choose?

o small pizza (A)

o large pizza (B)

Show your reasoning!

Type 3

Kedai Lupizza serves pizza in two
different sizes with the same thickness
but different sizes. A small pizza (A)
with a diameter of 40 cm is sold at Rp.
40,000.00. Large pizza (B) with a
diameter of 50 cm is sold at Rp.
50,000.00.
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which pizza is better value for money?
o small pizza (A)

o large pizza (B)

Show your reasoning!

The instrument was validated by
two expert validators in the fields of
mathematics education and
mathematics. Content validity was
measured using a validation sheet to
assess the appropriateness of the test
instrument. Based on the validation
results from both validators, the
assessment  concluded  that  the
instrument is deemed appropriate and
can be used to collect research data.

Furthermore, we used several
techniques to assess the data validity.
First, the extension of participation was
completed by applying the involvement
of researchers directly and for a long
time. Second, data triangulation was
carried out by utilizing something else
outside of the data as a comparison of
the data. Third, peer examination was
carried out through discussion to
compare and verify the truth and
suitability of research data through
analytic talks with colleagues and
teachers in the mathematics field.

The data analysis conducted in
this research involves three stages: data
reduction, data presentation, and
drawing conclusions (Miles et al.,

Table 1. Students' answers to question 1
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2014). In the data reduction stage,
preparation and organization of data
involve collecting notes, students'
answer documents, and selecting
interview  results. In the data
presentation stage, a cohesive theme is
presented, such as examining students'
answers, research objectives, and
mathematical literacy content. This
should be included to describe the
content in mathematical literacy data
using mathematical literacy indicators.
Finally, in the drawing conclusions
stage, research results are summarized.

RESULT AND DISCUSSION

In the data collection process, we
gave three test questions to sixty
students, with twenty students for each
question. After that, we selected 3
students who wrote complete answers
from each group. The first group of
students was assigned questions similar
to the questions issued by PISA, with
modifications to the questions, from
"Which pizza is better value for money"
to "ukuran mana yang kalian pilih,
sehingga dapat menghemat uang?
(which size of pizza do you choose to
save money)." The recapitulation of
student completion results is presented
in Table 1.

No  Student The answer Process Process Analysis
1.  Studentl  Jawab: Formulate  Not formulate a
o, Pizakecil(A) problem.
Pizza besar (B) Employ Not applying
Tunjukkan perhitungan andal o Fim B specific formulas
' il 11 les.
3 Jaannya (au Mem (11t4 orru -
E::; Bd’ ﬂl:: mgnamtogh Re. 10000 endogat Interpret Interpreting and
a oty answering

Koodngn wkiran pitze Aameter e

Answer: Pizza B, the reason I chose Pizza
B is because by adding Rp. 10,000 rupiahs, |
can get anadditional sizeof a 10 cm

diameter Pizza.

correctly. But, the
answer shows that
the student only
guesses
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No  Student The answer Process Process Analysis
2. Student2  EWabt e kesit (A Formulate  Formulate the
o Pizza besar (B) prObIem, but
Tunjukkan perhitungan anda! -
Prta kec A karens - Lorulosrian 40cH incomplete. .
prra Wedl Wargonya Ko 4o 000, 00 leutian Employ Not apply specific
Fizta boetar Wargorye Fr o 00300 beaturin 5o formulas or rules.
Unkale '““""“}"‘EMD‘{: uang Coge ! 4 “:mw vang.
PiRm Leatkurn \acil karema wenghont U253
Paze kel don plge beutumv bretaw dow boeel Interpret The student
hamya breclreda 10 an dov erbed o "“""3\"' okl interprets, but the
| R 10000t unb “‘e"‘%l"e\'”"t uay answer is wrong.
kgtet,o\\amuao- Sowaa  dopw (FeoRg SAUMG
Answer: A small pizza (A) because:
The small pizza costs Rp. 40,000.00
measuring 40 cm
A large pizza costs Rp. 50.000,00 measuring
50 cm
| chose a small pizza to save my money
because it saved money. Small pizzas and
large pizzas differ only by 10 cm and differ in
the price of Rp. 10,000.00. To save money, we
better buy a small one because the thickness is
the same and tastes the same.
3.  Student3  lawab: . Formulate  Not formulate a
o Pizza kecil (A)
© Pizza besar (B) prOblem'
Tunjukkan perhitungan anda! Employ Not applymg
Oinra (A) lebih hemat dao Zﬁlgg formulas
el Aibanding piaza (8), Interpret  The student
Cenivgga  Kita lica Menabung. interprets, but the
answer is wrong.
Answer:
Pizza A, because
Pizza A is smaller than Pizza B, so it saves
more money and is cheap, SO we can save.
Based on the result of the clear understanding; Student 2 selected

interviews, it appears that the students
may not fully understand that the issue
at hand pertains to the width and
thickness of the pizza, rather than just
the price or the overall size of the pizza.
Their responses suggest a lack of
awareness or comprehension of the
specific focus of the question or
problem.

Student 1 chose pizza B based on
its cost of only 10,000, without realizing
that the actual issue is related to the
width and thickness of the pizza. The
response indicates that the student may
have guessed the answers without a

pizza A because of the lower price of a
small pizza, allowing them to save
money with only a 10 cm difference.
However, the student is unaware that
the issue involves the width and
thickness of the pizza, indicating a
misunderstanding of the question;
Student 3 explained their choice of
pizza A by stating it is more affordable,
to save money. Nevertheless, they do
not realize that the actual issue concerns
the width and thickness of the pizza.
Overall, the interview highlights
the students' lack of understanding
regarding the question or problem, and
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their choices seem to be based on
information that is not relevant to the
actual aspect being tested.

Based on student answers in Table
1, and interview results to the type 1
problem, the students could not solve
the given problem. Besides, one student
systematically did problem-solving, but
the answer was incorrect. The students
perceive that money of Rp. 40,000 is
less than Rp. 50,000, so they buy a
small-sized and cheaper pizza. This
finding indicated students' minimum

knowledge in solving the problem.
Besides, one student answered
correctly, but without an exact

calculation
guessed.

process, so they just

Table 2. Student answers to question 2
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Furthermore, the second group of
students was given a problem with
additional information to ensure that
students do not get affected by their
allowance. Consequently, the price is no
longer a problem, and students only
have to choose which pizza is more
profitable. The question for these
second group of students is “Jika Anda
ingin membeli pizza tersebut, bagi Anda
uang bukan masalah karena anda
mampu untuk membeli pizza jenis
manapun asalkan pilihan tersebut lebih
menguntungkan, maka ukuran mana
yang anda pilih? If you want to
purchase the pizza without having
money issues, which size of pizza will
you choose?" The recapitulation of
student results is presented in Table 2.

No Student The answer Process  Process Analysis
1. Student  &X7™ pirzakecit cay Formulate Formulating a
4 ® ik T boser (B) problem but not
124 kecl haraanya Rp. U000 complete _
Lecukuran Hocm - flzza boesar Employ  Not applying specif
hacqatyd &, 500008 becykurmn ic formulas or rules
oM, Jka Kita ngW MEM”‘QMGJ( Interpret  Interpreting the
wng kita Menili fzza #, karena solution, but the
hacgaaya Kol MIdn Aacipadd answer is wrong
Rara .
Answer: The small pizza
costs Rp. 40,000.00 measuring 40 cm. The
large  pizza costs Rp. 50.000,00
measuring 50 cm, if we want to save
money, we choose pizza A because the
price is lower than Pizza B.
2. Student ém" Pizza kecil (A) Formulate Not formulate
5 ® meb@(B)m; aproblem_ _
Bara A Ldoih hemat dan Employ !\lot applying specif
: ) . A ic formulas or rules
Leloh kecil o banding Interpret  Interpreting the
Vira & solution, but the
answer is wrong
Answer:

Pizza A is more frugal and smaller than

Pizza B
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No Student The answer Process Process Analysis
Jawab: :
3. Student Pizza kecil (A) Formulate Formulating
6 & Pizza besar (B) a problem

Tunjukkan perhitungan anda!

Employ Applying certain fo

A . L 40,000 peruluran
Harga prawad : Rp. 4 , O rmulas or rules

drome fer O CM .

loas £ = 22 x 1 =T Interpret  Providing thg .
Zz . 27, correct solution's
TG erenEs interpretation and

answer. But, one
process has not
been done, namely
dividing the area of
pizza by the price.

IL{G"_ya ]D' zea E kra §O.000 fZC"LL(,ur‘ﬂV\
dia huter o can

oy & = 22 n0 %7
-— 22 _e2yr=x2S = [, 2

\/a:L,' Praze é(_l.(‘u’* (ﬁ) Cua-SH_Jﬂ JGUL\ (AN
Jesnr Bodohal /mt_t‘):)-p_-/a F:am-{a _Qé;)'rl.
e, (w.coo . [ads fraza & bdrh

e agua ot n=) ﬁO"\ -

Answer:

Pizza B, because Pizza B is bigger than
Pizza A.

The price of Pizza A is Rp. 40,000.00
measuring diameter of 40 cm.

. 22 22
Area Pizza A =7><r><r=7><20><

20 = 1257,1.
While the price of Pizza B: Rp. 50.000,00

measuring 50 cm and area Pizza B = % X
rXr =2 %25 x 25 = 1964,2
So a large Pizza B is much bigger with a

price difference
Rp. 10,000.00, so a
is more profitable.

of only
Pizza B

Based on the interviews result,
Student 4 stated that they chose pizza B
because it was cheaper. They are aware
that the issue involves the width and
thickness of the pizza but are struggling
with the calculations. This suggests that
the student understands the nature of the
problem but may lack the quantitative
skills to perform the necessary
calculations accurately; Student 5
mentioned choosing pizza A because of
the lower price, without being aware
that the issue involves the width and
thickness of the pizza. This indicates a
lack of comprehension regarding the
specific focus of the question, as the
student is emphasizing price rather than

the dimensions of the pizza; Student 6
explained their choice of pizza A by
stating that the sizes are different, and
based on the circular shape, they
counted pizza B as wider. However, the
student did not consider dividing the
pizza by the price.

Overall, the interview reveals
variations in students' levels of
understanding and approach to the
problem. Some students are aware of
the nature of the issue but struggle with
calculations, while others may focus on
irrelevant factors or overlook certain
aspects of the problem.
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Based on the results of the
student's answers in Table 2, and
interview, two students have not been
able to solve the problem correctly.
These two students presented the
correct answer, but the calculation was
still incorrect. Student 5 answered Pizza
B, but the reason for choosing Pizza B
was because by adding Rp. 10,000
rupiahs, the student can get an
additional size 10 cm diameter Pizza.
This student did not do the exact
calculation, and the reason given did not
represent a solution because the answer
was incorrect. Additionally, student 6
only missed the calculation of the price
for every cm? of the pizza by dividing
prices by the area. Instead, student 6

Table 3. Student answers to question 3
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answered with a suspicion that Pizza B
is far greater than Pizza A with a
different price of only Rp. 10,000. It
turns out that the student's answer is
correct. Although there is a possibility
that the student's answer is wrong, at
least this shows that students can
formulate, employ, and interpret
problem-solving.

Furthermore, the third group of
students was given the same question
from the source, "Which pizza is better
value for money" which translated into
"Pizza mana yang lebih menguntungkan
dilihat dari nilai uangnya?" The
recapitulation of student results is
presented in Table 3.

No  Student The answer Process  Process Analysis
1. Student7 ™™ piraecitcay Formulate Not formulate
Funjukkan pertsungan andat a problem
/S‘/‘zza, A, Hareng pizaa A
[ebzh_ fecil dari pada pizaa B Employ  Not applying cert
Jadi lebih enguntuagfcan dars ain formulas or ru
nilai vangonya karens lebih mu ), . les
. Interpret  Present
Answer: _ _ interpretation, but
I chose Pizza A because Pizza the ANSWET i
A is smaller than Pizza B, and it wrong
is more profitable from the value
of money because it is cheaper.
2. Student8 VL veciiay Formulate Not formulate
o Pizza besar (B) a problem
Tunjukkan perhitungan anda!
von bt A kareas Foea A Employ  Not applying cert
z fio g A9 o ain formulas or ru
JN ik t ok les
Fo © W A 1279 |
) Interpret  Present
2 interpretation, but
Answer: the answer is
To save money, | chose Pizza A wrong

because Pizza A
is more inexpensive than Pizza B.
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No  Student The answer Process  Process Analysis
Jawab:
3. Student9 |7 Pizza kecil (A) Formulate Formulate a pro-
o Pizza besar (B) blem
Tunjukkan perhitungan anda!
723 :\ § N o R
f72a fael R do.coo, buran do Employ  Apply certain for-
Prree kesar Rp. 50.000, gburan O O
Jawab - mulas or rules
pUburan  prazo fuaf = T xd = gy xqo
= (256 . .
harga Rp. o.c00, Interpret Making interpreta

maka
(266

v Lf,f_uf—fth 72)(.53.0 Lx__car 2

Mafq
| o

4 qq"tzu fizro B

Answer:

Ep Yo-00° _ 38 y3

tion and the
answer correct

Jau,' hnr‘\c}an:}a e Y3 .

Txd =351y xco

= I5%

Forgga praza 8 Lp cuooo
B f29°0 _ 218 y?,

dari hase( (4 harganya S, Jeoas praza

Jama - Joma Mvﬂ s funglo~

small Pizza is Rp. 40,000.00 measuring

diameter of 40 cm.

big Pizza is Rp. 50,000.00 measuring

diameter of 50 cm
Answer:

The size of a small Pizza =3.14 x40 =

125.6 with the price
of Rp. 40,000.00

so Rp. 40,000, 00: 125.6 = 318.47, so

the price is Rp. 318.47

Size Pizza Big = 3.14 x 50 =

157 with Rp. 50,000.00,
so Rp. 50,000, 00: 157 =

the price is Rp. 318.47

318.47 ¢cm 2, so

from the result that the price is the
same the selection of Pizza A or Pizza

B is equally profitable

Based on the result of the
interviews, Student 7 chose pizza A
because it is cheaper, but the student is
not aware that the issue involves the
width and thickness of the pizza. This
suggests a lack of understanding
regarding the specific focus of the
question; Student 8 stated that they
chose pizza A because its price is lower,
without being aware that the issue
involves the width and thickness of the

pizza; Student 9 explained choosing
pizza A after calculating the price and
finding it to be the same. In summary,
the common theme in these responses is
a focus on the price of the pizzas,
indicating a lack of awareness among
the students that the issue being
discussed pertains to the width and
thickness of the pizza.

Based on student answers in Table
3, and interview, students have not been
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able to solve the given problem.
However, one student can formulate and
employ certain formulas. This student
understood that this concept is a
concept, but the student applied the
formula around a circle to get the wrong
conclusions. The results of the
calculation were small pizza size = w
d = 3.14 x 40 = 125.6 cm?, so the price
of Rp. 40,000.00: 125.6 = Rp. 318.47
every cm® While the size of a large
pizza=m x d =3.14 x 50 = 157 cm?, the
price of Rp. 50,000.00: 157 = 318.47
every cm®. From that calculation, the
price is the same, so pizza A or pizza B
is equally beneficial. There is a
misconception here, and students are
swapped between the formula of area
and periphery of a circle. After the
interview, the student forgot the formula
of a circle area and used the formula for
circle perimeter m x d instead. Student 7
chose Pizza A because Pizza A was
smaller than Pizza B, so it was more
profitable since it was cheaper than
other types of pizza. Student 8 chose
Pizza A because Pizza A is cheaper than
Pizza B to save money. Then interviews
were also conducted for students 7 and
students 8. The interview results
indicated that they already knew the
purpose of the problem but did not
know the procedures to solve the
problem.

Based on the obtained research
results, students still face several
difficulties in solving pizza problems.
Question type 1, the results suggested
that students have not been able to solve
the problems. For students, the money
of Rp. 40,000 is less than Rp. 50,000, so
buying a small-sized and cheaper pizza
A is the best choice for students since
they do not know what to do to solve
problems. For question type 2, two
students have not been able to solve the
problem correctly, and one student
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answered correctly. However, the
reasons and calculations from this one
student are still not right. Ideally,
students must be able to identify the
assumptions and arguments being used,
assess the logic of the arguments on
which they are based, identify other
things that might be better, and make
the right decisions. In question type 3,
the results of students' answers indicate
that students have not solved the given
problem. However, one student can
formulate  and employ  specific
formulas, presenting an excellent
understanding that this concept is a
concept. However, the student applies
the formula of a circle perimeter and
gets the wrong conclusions.

The results show differences in
students' responses to the three provided
pizza problems. Students did not solve
pizza problems correctly through
accurate calculations and
interpretations. However, on type 2
questions, a student performed better
than the others. Our data suggest that
students can understand questions more
easily with more detailed explanations.
Aligned  with  previous research
conducted by Lestari et al. (2021),
indicating that students have difficulty
translating everyday situations into
mathematical form, including concepts,
and structures, making assumptions, and
mathematical modeling. Therefore, the
findings of this study provide further
insight that these difficulties are
attributed to the language used in
adapting mathematical literacy
problems from English to Indonesian,
which lacks careful, thorough, and
accurate translation. The strengths of
this research indicate that the careful
and precise adaptation of questions can
aid students in better understanding
mathematical problems.
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As revealed by Moschkovich &
Zahner (2018), a guide to mathematical
literacy can be used to design a
mathematics learning experience in a
multilingual classroom. In addition to
using such guides for assignment
design, the design of instructions that
provide opportunities for the
development of mathematical literacy
should also consider the assignments.
These two elements are inseparable in
the class and affect the structure of
activities for each assignment, texts, and
contextual aspects for other relevant
mathematical  activities in  each
classroom setting. the context used in
the classroom must be chosen to help
students understand the meaning in real
life (Bolstad, 2020; Geiger et al., 2015;
Machaba, 2018; Pillai et al., 2017). In
solving pizza problems, it is necessary
to present to students the terms from the
real world that must be interpreted
because mathematics IS a
mathematically organized science with
intercorrelated  mathematical  ideas
(Altun & Bozkurt, 2017; Rawa et al.,
2016). Therefore, in adopting a foreign
language problem, the problem must be
interpreted carefully, thoroughly, and
carefully.

CONCLUSION AND SUGGESTION

The study found that students face
difficulties in solving pizza problems,
formulating mathematical problems,
applying mathematical concepts, and
interpreting mathematical processes
correctly. The most challenging aspect
for students was applying mathematical
concepts to solve problems. The study
in students' answers in solving three
types of pizza problems. Students did
not solve pizza problems correctly
through the correct calculation and
interpretation, but on type 2 questions,
students performed better than the

ISSN 2089-8703 (Print)
ISSN 2442-5419 (Online)

students working on the other two
problems.  Students can  easily
understand the question with more
detailed explanations. Therefore, in
adapting a question from a foreign
language, a careful, thorough, and
accurate interpretation is required.

We suggest educators design
questions that adapt foreign language
questions into the mother tongue and
interpret them thoroughly and carefully.
Educators should also report the
students' characteristics, the texts
involved, and relevant contextual
aspects.  Furthermore, for  future
research stemming from this study, a
broader  investigation  could  be
conducted, involving a more extensive
pool of students from various
educational  levels and  diverse
backgrounds.
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