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Abstract

The low level of mathematical literacy among Indonesian students is reflected in the average results of
PISA 2022, indicating the need to develop PISA-style test instruments. Therefore, this study aims to
develop PISA-based questions on numbers that are valid and reliable. The method used is a development
study consisting of preliminary and formative evaluation stages. The preliminary stage includes
analyzing original PISA questions, student needs, curriculum, and determining the material. The
formative evaluation stage includes self-evaluation, expert review, one-on-one, and small group
discussions. The format of the questions developed is two multiple-choice questions and four contextual
descriptions equivalent to PISA. Content validation was tested qualitatively through expert comments,
while quantitative analysis was conducted after testing the questions on six junior high school students
in Palembang who were selected purposively. Quantitative analysis includes item validity, reliability,
difficulty level, and discriminative power. The research results indicate that the questions are valid and
reliable based on content appropriateness, ease of understanding, smooth implementation, and time
efficiency. These questions can be used as a training tool to improve students' mathematical abilities in
accordance with PISA standards. However, this study has limitations due to the limited sample size and
only reaching a small group, so it is recommended that further research be conducted with a larger
sample size and up to the field test stage.
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INTRODUCTION

The Program for International Student Assessment (PISA) is an international assessment
conducted every three years by the Organization for Economic Cooperation and Development
(OECD). In PISA, the assessment focuses on the reading literacy, science, and mathematics
skills of 15-year-old students using real-life contexts and everyday situations (OECD, 2022).
PISA serves as an important indicator for evaluating the quality of a country's education system,
as its assessment emphasizes students' ability to apply knowledge and skills in real-life

situations. Indonesia is one of the countries participating in this international assessment.
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However, Indonesia's results are still relatively low, especially in mathematics literacy. In fact,
the quality of education in Indonesia is still very low and needs improvement, especially in
mathematics (Pereira et al., 2022). This is reflected in the latest PISA results, which show that
Indonesia has not yet achieved optimal results.

The PISA results announced on December 5, 2023, show that Indonesia ranks 68th out
of 81 countries worldwide, with a score of 379 in mathematics, 398 in science, and 371 in
reading (OECD, 2023). Compared to the OECD average, the scores obtained are still relatively
low, especially in mathematical literacy. PISA results show that the quality of Indonesian
students' mathematical literacy is still low (Elyasarikh & Masriyah, 2024).

This cannot be blamed; it is a collective correction that the mathematics questions in the
PISA study test argumentation, logic, and problem-solving skills rather than memorization and
computation skills. Meanwhile, several studies conducted in various schools in Indonesia show
that students are still not accustomed to questions that require logical reasoning to solve real-
world problems. According to Mahmudah (2018), Indonesian students still have low mastery
of the material and difficulty in answering questions that require reasoning. Theoretical and
procedural answers are still preferred and accepted by students. As a result, learning must
become accustomed to solving problems that require logical reasoning. This should be a top
priority in Indonesia's future education programs (Afriyanti et al., 2018).

To teach and improve mathematical skills in everyday life, PISA-style questions can be
used as an alternative learning assessment tool. PISA-style evaluation tools can also help
students improve their higher-order thinking skills. The characteristics of PISA questions can
be used to determine the extent of students' abilities and whether they fall into the Higher-Order
Thinking or Lower-Order Thinking categories. To measure the extent to which learning process
competency standards are met, evaluation tools are needed (Herman et al., 2022). Previously,
PISA questions researched by other researchers used numerical content. Numerical content is
one of the foundational elements of mathematical literacy and consistently appears in PISA
questions every year. This content plays a crucial role because it underlies many aspects of
daily life, such as transactions, price calculations, and currency conversions, while also being
an area where Indonesian students tend to struggle in answering PISA questions (Putra et al.,
2016). Therefore, the development of PISA questions based on numerical content was chosen
in this study because it is considered relevant, fundamental, and necessary for building students'
numeracy skills.

The need for question development is also in line with the direction of the Merdeka

Curriculum implemented in Indonesia. This curriculum emphasizes the importance of
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strengthening critical thinking, problem solving, and the application of science in real life. The
development of PISA questions based on number content can be one of the tools to support the
achievement of curriculum objectives, especially in improving applied and contextual
mathematical literacy skills.

Written and non-written assessments can be used to measure individual mathematical
reasoning abilities. However, there are not many questions designed to measure students'
mathematical thinking abilities in Indonesia. Since national exam questions are multiple-
choice, students can answer by gue (Ma’rifah & Kristiana, 2015). Based on this, an evaluation
tool to measure reasoning abilities must be created.

Although several studies have been conducted on the development of PISA questions,
most have not systematically presented a complete formative evaluation process or focused
specifically on number content with a local context that is familiar to students. There are still
shortcomings in terms of comprehensive content validation and reliable testing based on field
data. This study aims to bridge this gap. The PISA mathematics questions on number content
are referenced in the evaluation instruments created for this study, which aim to be potentially

effective, valid, and reliable.

METHODS

We use the formative evaluation, which was popularized by a philosopher of science
named Michael Scriven in his book entitled “The Methodology Of Evaluation” in 1967.The
initial steps and formative evaluation stage, which include self-evaluation, prototyping (expert
review, one-to-one, and small group), are part of this research, which is a development study

(Amalia et al., 2020).

Expert Reviews
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Figure 1. Formative Evaluation Design Flow
The PISA mathematics questions were first reviewed by researchers, who then translated
them into Indonesian. After that, a formative evaluation was conducted, with self-evaluation
as the first step. The researchers themselves assessed the evaluation instruments that had been

developed. Prototype I was the result of this self-evaluation. This research was conducted to
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produce useful and valid questions. In parallel, expert review and one-to-one interviews were
conducted to validate Prototype I. Experts evaluated the items in Prototype I during the expert
review stage. The next validation stage was the validity of the items in Prototype I through one-
to-one interviews with three junior high school students with heterogeneous abilities. The result
of the revision of Prototype I was Prototype II. Next, Prototype II was tested on students in a
small group setting. The questions were administered to six students with high, moderate, and
low abilities at one junior high school in Palembang during the 2024/2025 academic year to
assess the practicality of the developed questions. The researcher only reached the small group
stage and did not proceed to the field test stage.

In this study, walkthroughs, observations, and tests were the methods used for data
collection and analysis for context, content and level. Based on the recommendations and
comments from the expert review, walkthroughs were used to assess the validity of the
evaluation instruments based on language, construct, and substance (N. W. Saputri et al., 2020).
The expert review in this study was conducted by mathematics education lecturers from
Sriwijaya University. During the initial data analysis, observations were conducted to determine
the needs and characteristics of the students. Expert review provides an assessment of the six
questions that have been developed qualitatively by providing comments. The assessment
results are then revised and a small group discussion is held to obtain the validity of the
questions. When the students were given the test questions, observations were also conducted.
After the students completed the questions, tests or trials were conducted to determine the
practicality of the questions. The question trials were conducted on six students from one junior
high school in Palembang with heterogeneous abilities (high, medium, low). To determine the
validity and reliable of the questions, the researchers analyzed student responses using
quantitative methods. Item validity was assessed using Pearson product-moment correlation
between each item's score and the total test score, following the guidelines of Gronlund and
Linn (1990). Reliability was evaluated using Cronbach's Alpha. Difficulty level was defined as
the proportion of students who answered correctly, and discriminating power was determined
by comparing the performance between the top 27% of the group and the bottom 27% of the
group. To determine the validity level of each item, it is necessary to interpret the correlation
coefficients obtained (Putri, 2021). These correlation coefficient values then form the basis for
classifying item validity into the categories listed in Table 1. The reliability categories in this
study are based on the classification by Novia, Wardani, Canda, Nurdi & Nurmasyitah (2020).

This classification is used to interpret the calculated reliability coefficient score in Table 2.
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To determine the validity level of each item, it is necessary to interpret the correlation
coefficients obtained (Putri, 2021). These correlation coefficient values then form the basis for
classifying item validity into the categories listed in Table 1.

Table 1. Classification of Test Validity Coefficients

Scale Criteria Category
0.80—-1.00 Very High
0.60 —0.80 High
0.40 - 0.60 Enough
0.20-0.40 Low
0.00 —0.20 Very Low

Table 2. Classification of Test Reliability

Scale Criteria Category
0.81-1.00 Very High
0.61-0.80 High
0.41 -0.60 Enough
0.21-0.40 Low
0.00 —0.20 Very Low

RESULTS AND DISCUSSION

Preliminary Stage

In the preliminary stage, preparations were made by analyzing the original PISA
questions, analyzing student needs, analyzing the curriculum, and determining the material for
the questions to be developed. The PISA questions analyzed by the researchers were those from
2003, 2006, 2009, 2012, 2015, 2018, and 2022. Subsequently, the PISA questions that had been
previously analyzed and selected by the researchers were developed further, with each question
having a different context.
Formative Evaluation

The stages carried out after the preliminary stage are the formative evaluation stage,
which consists of self-evaluation, expert review, one-to-one, and small group stages.
Self Evaluation

The first stage of formative evaluation is self-evaluation, where researchers begin to
develop PISA-style questions in accordance with the PISA framework. The original PISA
questions obtained are adapted to align with the level of each question, ranging from level 1 to
level 6, as well as their context and content. The PISA questions developed by the researcher
are referred to as prototype 1. The Table 1 compares the original PISA questions with those

developed by the researcher.
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Table 3. Comparison of Original PISA Questions and Prototype I
Year of
Original PISA Questions PISA

PISA Development Questions
(Prototype I)

e = 1 2 0 1 8 T Anuisa ordered several menus at Kedai Bu Mimi, and received the following Teceipt
= Kedai
o o 2954 - .
e Mrs. Mimi
fp— - . l s .
ooy Rt Available at : GrobFood  flFocd @
] temraies JL M.P Mangkunegara Ruko Tulip Indah. Blok C No.51A @ 0812 3456 7890
— =
P o
T A B 1 B To Annisa Rahma
v — - e~ Order date: February 15, 2025
e kol accd Quantity Menu Unit Price SUBTOTAL
R 4 | Model 12.000 48.000
o cesrorbord v 6 Submarine pempek 13.000 78.000
20| Small pempek 2.500 50.000
perrl Fomizery 4 Orange ice 5000 20.000
Total (cxcluding tax) 196.000
Tax (10%) 19.600
Total (including tax) 215.600
Money to be paid 215.600
Question LI (L1):
Why did Annisa receive this receipt from Kedai Bu Mimi?
Question 1.2 (L2):
How much money does Annisa have to pay for the food and drinks alone (excluding tax)?
Question 1.3 (L3) :
Kedai Bu Mimi is having a "5% Discount" promo for erders over Rp200.000 (excluding
tax). What is the total bill (including tax) that Annisa has to pay if she adds one more order
of orange ice?

2 O 0 3 Over the past 6 months, the exchange rate between the Indonesian rupiah (IDR) and the US
L, poc S dollar (USD) has changed from 15.500 IDR per USD to 15,200 IDR per USD.

uof 4.2 ZAR, when she changed e
- Does the change in the exchange rate to 15,200 IDR per USD benefit or harm Budi if he
wants to exchange Indonesian rupiah back into US dollars? Explain vour reasoning with
calculations that support your answer!

boll 10em 2000 balls 10cm
L=t

wide Sm .b:. -... 'f..

length 10m wide 10m " depths 4m ——

A rectangular pool is 10 meters long. 5 meters wide. and has an average depth of 2 meters.
The pool is filled with small plastic balls that float on the surface of the water. Each ball
has a diameter of 10 cm

Question: Fsii w many balls are needed 1o cover the entire surface of the pool lenght 20 m
without averlapp
There was a father who owned a rectangular-shaped reservoir that was 20 meters long. 10
meters wide, and an average depth of 4 meters. The pond is filled with shade balls that
float on the surface of the water. Each ball has a diameter of 10 cm.
Question: how many balls are needed to cover the entire pool surface without overlapping
éEVOLVI-NG DOOR 20 1 2 A bakery uses an automated machine to produce donuts. This machine has three rotating
T e ot f s tace o s (200 ooEvatarey T e door wings dhide e arms that work in a circular space with a diameter of 3 meters. Each rotating arm divides the
$paoe ino thee equal sectors. The plan below shows the Goor wings i (e dfleren posiions ) ) R K
Viawed from the top, circular space into three equal areas. The machine rotates 5 times per minute, and each area
Entrance

can hold a maximum of 2 donut trays. Each tray can produce 12 donuts.

060 ¢ =

00 cm

Ext

Question 3; REVOLVING DOOR
Question intent: Quantiy

The door makes 4 complete rotations in a minute. There is room for @ maximum of two people
in each of tha three door secors.

What i the maximuem number of people that can enter the bulding through the door in 30
minutes?

(o

The factory plans to run this machine for 1 hour non-stop to fulfill a large order. Each donut

is sold for Rp 5,000, and the production cost per donut is Rp 2,000.

How many donuts can the machine produce in 1 hour, and how much profit will the factory

earn from selling these donuts?

Expert Review and One-to-One Stages
Next, to improve prototype I, validation was carried out by experts in an expert review
with the aim of assessing the validity of the questions developed, namely in terms of content,

construct, and language. The characteristics assessed in terms of content were the suitability of
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the content quantity in PISA. From the construct perspective, the focus was on the alignment
of the developed questions with various contexts and their adaptation to students' ability levels,
emphasizing students' ability to analyze problems in line with real-world scenarios that are
familiar to them. From the language perspective, the focus is on the alignment of the language
used with the Improved Indonesian Spelling Rules, using sentences that are easy to understand,
and ensuring there is no ambiguity in the interpretation of sentences.

In line with the expert review validation, one-to-one trials were also conducted with the
aim of observing and obtaining feedback from students regarding the clarity of the language
and the difficulties students encountered in completing each question. The results of the expert
review validation can be seen in Table 4. Meanwhile, the results of the one-to-one validation
can be seen in Table 5.

Table 4. Expert Review Validation Results
Level Comments/Suggestions
1 and 2 For multiple choice numbers 1 and 2, the choice (abcd) should be
changed to capital letters (ABCD) according to PISA multiple choice
questions in general.

2 For option number 2, it should be changed according to the smallest
order.

4 For question 4, the value of the rupiah against the US dollar must be
in line with the facts.

5 For question 5, the context of the original PISA question and the

developed question are different. Validator 2 suggested changing
only the size and price.

6 For question 6, the context of “Donut Factory” does not match the
facts, so the validator suggests changing it to the actual facts.

A bakery uses an automated machine to produce donuts. This machine has three rotating

arms that work in a circular space with a diameter of 3 meters. Each rotating arm divides the
circular space into three equal areas. The machine rotates 5 times per minute, and each area
can hold a maximum of 2 donut trays. Each tray can produce 12 donuts.

3 meters

G

The factory plans to run this machine for 1 hour non-stop to fulfill a large order. Each donut

is sold for Rp 5,000, and the production cost per donut is Rp 2,000.

How many donuts can the machine produce in 1 hour, and how much profit will the factory

earn from selling these donuts?
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Table 5. One-to-one Validation Results
Level Comments/Suggestions

5 OtO 1: For question 5, the question given is unclear because it does not have a
question. Also, the image provided is unclear, so it is difficult to understand the
meaning of the question.
OtO 2: For question 5, the question provided insufficient information, making
it difficult to answer.
OtO 3: For question 5, the question is incomplete. It would be better to provide
a more complete and clear question to make it easier to understand.

6 OtO 1: For question 6, the illustration provided is unclear, making it difficult to
understand.

OtO 2: For question 6, it does not mention when the donuts are cooked, and the
image is still difficult to imagine.

OtO 3: For question 6, there is still insufficient information regarding how many
minutes it takes for the donuts to cook.

As a follow-up to the expert review and one-to-one process, six mathematics questions
were refined to better align with the characteristics of PISA-based mathematics literacy
questions. The refinements covered various aspects, including content, construction, and
language.

From the two stages described above, the researchers revised the wording of several
questions in accordance with general Indonesian spelling guidelines, changed unclear
information in the questions and images, and corrected the context in line with the facts. In the
one-to-one stage, it was found that students' ability to read questions and interpret their meaning
in mathematical questions was quite good. However, at levels 5 and 6, students had difficulty
reading questions because the questions presented were difficult to understand. This resulted in
no students being able to identify the questions given and connect their solutions to the material.
This serves as feedback for researchers to clarify the text of the questions and images so that
students can more easily understand the meaning of the questions. This indicates that students
at the one-to-one stage generally understand PISA-style math questions, although there are
some questions at levels 5 and 6 that still need to be addressed.

The results of the revisions from the Expert Review and also one to one, also known as

Prototype II, can be seen in comparison with Prototype 1 in Table 6.
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Table 6. Comparison of Prototype I and Prototype II

Prototype I

Prototype 11

1. Annisa ordered several menus at Kedai Bu Mimi, and recetved the following receipt:
Kedai
- -
Mrs. Mimi

GrobFood M rond @ gofood

Available at :
J1. M.P Mangkunegara Ruko Tulip Indah, Blok C No.51A © 0812 3456 7890

To: Annisa Rahma
Order date: February 15, 2025

Quantity Menu Unit Price SUBTOTAL
4 Model 12.000 48.000
6 Submarine pempek 13.000 78.000
20 Small pempek 2.500 50.000
4 Orange ice 5000 20.000
Total (excluding tax) 196.000
Tax (10%) 19.600
Total (including tax) 215.600
Money to be paid 215.600

Question 1.1 (L1):
Why did Annisa receive this receipt from Kedai Bu Mimi?

Question 1.2 (L2):
How much money does Annisa have to pay for the food and drinks alone (excluding tax)?

Question 1.3 (L3) :

Kedai Bu Mimi 1s having a "5% Discount” promo for orders over Rp200,000 (excluding
tax). What is the total bill (including tax) that Annisa has to pay if she adds one more order
of orange ice?

Before the revision, questions 1 and 2 were
short answer questions.

Over the past 6 months, the exchange rate between the Indonesian rupiah (IDR) and the US
dollar (USD) has changed from 15.500 IDR per USD to 15.200 IDR per USD.

Does the change in the exchange rate to 13,200 IDR per USD benefit or harm Budi if he
watts to exchange Indonesian rupiah back into US dollars? Explain your reasoning with
calculations that support vour answer!

Before the revision, the exchange rate figures
did not reflect the actual situation.

balls 10cm

lenght 20 m

wide 10m

There was a father who owned a rectangular-shaped reservoir that was 20 meters long, 10
meters wide, and an average depth of 4 meters. The pond is filled with shade balls that
float on the surface of the water. Each ball has a diameter of 10 cm.

Question: how many balls are needed to cover the entire pool surface without overlapping

Before revision, the questions on
development were not in line with the
original PISA questions.

. Annisa ordered several menus at Kedai Bu Mimi, and received the following receipt:

Kedai
. .
Mrs. Mimi
Available at : Grobfood [ Fesd b
JL MP Mangkunegara Ruko Tulip Indah, Blok CNo.51A @ 0812 3456 7890
To: Annisa Rahma
Order date: February 13, 2025
Quantity Menu Unit Price SUBTOTAL
4 Model 12.000 48.000
6 Submarine pempelk 13.000 78.000
20 Small pempek 2.500 50.000
4 Orange ice 5000 20.000
Total { ing tax) 196.000
Tax (10%) 19.600
Total (including tax) 215.600
Monev to be paid 215.600
Question 1.1 (L1):
Why did Annisa receive this receipt from Kedai Bu Mimi?
A Because she needs to pay the bill to Medai Bu Mimi_
B. Because Annisa needs to get a receipt to take home
C. Because Bu Mimi needs to pay the bill to Annisa
D. Because Mrs. Mimi needs to get a receipt to take home
Question 1.2 (L2):
How much money should Annisa pay for her food and drinks only (excluding tax)?
A 19600
B. 32500
C. 196.000
D. 215.600
Question 1.3 (L3):
Kedai Bu Mimi is having a "5% Discount” promo for orders over Rp200,000 (excluding
tax). What is the total bill (including tax) that Annisa has to pay if she adds one more order
of orange ice?

After revision, questions 1 and 2 were
changed to multiple choice format.

Over the past 6 months, the exchange rate between the Indonesian rupiah (IDR) and the U
dollar (USD) has changed from 15,475 IDR per USD to 16,580 IDR per USD.

Does the change in the exchange rate to 16,580 IDR per USD benefit or harm Budi if he

wants to exchange Indonesian rupiah back into US dollars? Explain your reasoning with
calculations that support your answer!!

After revision, the exchange rate figures
are difficult to change in accordance with
the facts.

After revision, the questions have been
changed to match the original PISA
questions.

Diameter 25 cm diameter 30 cm

Y AV

{

price 50 reds

iy

Price 60 reds

There was a child who wanted to buy a pizza for his parents, the child was offered twi
round pizzas with the same thickness but different sizes. The small pizza had a diame!
25 em and was sold for 50 reds, while the large pizza had a diameter of 30 cm and wa
priced at 60 reds.

Question: Which pizza provides cheaper value for money?

After revision, the questions are now
consistent with the original PISA
questions.
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Prototype I

Prototype I1

(A bakery uses an automated machine to produce donuts. This machine has three rotating
arms that work in a circular space with a diameter of 3 meters. Each rotating arm divides the
circular space into three equal areas. The machine rotates 5 times per minute, and each area
can hold a maximum of 2 donut trays. Each tray can produce 12 donuts.

3 meters

CII

The factory plans to run this machine for 1 hour non-stop to fulfill a large order. Each donut

is sold for Rp 5,000, and the production cost per donut is Rp 2,000.

How many donuts can the machine produce in 1 hour, and how much profit will the factory

earn from selling these donuts?

A donut factory uses an automatic machine to make donuts. This machine has four mold
each holding two donuts. After the donuts are molded, they are immediately fried. It take
90 seconds to fry eight donuts. Each donut is sold for Rp 5,000, and the production cost p
donut is Rp 3,500. The factory plans to run the machine continuously until it fulfills an ord:
of 2,080 donuts. How much time is spent producing these donuts, and what is the prot

earned by the factory from the sale of these donuts?

https://www.sccbakery.com/product/brand/all-products/gas-automatic-donut-fryer

Before the revision, Prototype I still used a After revision, Prototype II now uses
manually made automatic donut machine and
some of the information in the questions was

not contextual.

images
contextually appropriate.

and information that are

Small Group

After revising the results of the expert review and one-to-one review, also known as

prototype II, the next step was to conduct a small group trial of prototype II questions with six

heterogeneous students at a public junior high school in Palembang. The purpose of this trial is

to assess the practicality of the PISA questions with numerical content that have been

developed. In line with the research (Nugraha et al., 2025) that conducted a trial on a small

group of six heterogeneous students to determine the practicality of the questions.The items

demonstrated appropriate content,
1) Were easy for students to understand,

2) Could be implemented smoothly,

3) And could be completed within the allocated time.

These findings suggest that the developed questions are feasible for use in real classroom

settings. The trial was conducted by six students offline for 45 minutes.

Based on the results of the students' answers during the small group session, the validity

of each item was tested, where 73y, > Tygpe; With 7gpe (@ = 5%, df = 4) = 0,8114 therefore,

all items developed by the researcher are considered valid with the values in Table 5. Validity

testing is a test used to determine whether a measurement tool is valid (reliable) or invalid (H.

A. Saputri et al., 2023).
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Table 7. Validity Test
Level Validity Description
1 0,9713 Very High
2 0,9713 Very High
3 0,8534 Very High
4 0,9486 Very High
5 0,8287 Very High
6 0,9474 Very High

After testing the validity of the questions with results of 7y, > Tiqpe;, the researchers
continued with reliability testing. According to (Magdalena et al., 2023), validity and reliability
tests in education are important. For multiple-choice questions, the reliability level of the
instrument is 1, while for essay questions, the reliability level of the instrument is 0.8931. The
results show a very high reliability value, as seen in Table 7, meaning that this research
instrument is consistent and reliable. This aligns with the research by (H. A. Saputri et al.,
2023), which states that the level of reliability is empirically indicated by a figure called the
reliability coefficient, ranging from 0 to 1, where a higher reliability figure indicates more
consistent measurement results (Farida & Musyarofah, 2021).

Table 8. Reliability Test

Type Level T11 Category
Multiple Choice 1 &2 1 Very high reliability
Essay 3,4,5,&6 0,8931 Very high reliability

In addition to validity and reliability tests, measuring the level of difficulty also
determines the quality of a good question (Zuhri et al., 2024). From the calculation of difficulty
levels, the results varied, with 2 easy questions in the multiple-choice section and 2 moderate
and 2 difficult questions in the essay section, as shown in Tables 9 and 10, indicating that the
questions developed by the researchers meet balanced criteria. As stated by (Nurhalimah et al.,
2022), a good test not only meets validity and reliability criteria but also has a balanced level
of difficulty in its questions.

Next is to test the distractors in multiple-choice questions. A distractor is considered good
if many students choose it compared to the answer that matches the key (Mustaqim & Sulisti,
2024). From the distractor analysis calculations, based on the Omitted (O) analysis, both items
are considered valid, as can be seen in Table 9.

The final stage of testing is to test the Discrimination Power (DP) on the developed
questions, which aims to distinguish between high-ability students and low-ability students

(Mustaqim & Sulisti, 2024). From the discrimination power calculations, two multiple-choice

11
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questions were found to be of sufficient quality, and four essay questions were found to be of
very good quality, as shown in Tables 10 and 11.
Table 9. Multiple Choice Difficulty Level and Excerpt Analysis

Difficulty Level Excerpt Analysis
Level B i
eve N B — Questhn Description
N Categories
1 6 5 0,83 Easy Good
2 6 5 0,83 Easy Good
Table 10. Level Of Difficulty Test and Power of The Essay
Level of Difficulty Discrimination Power
Le Discriminant
vel Difficulty Description Calculation Results Power Description
Coefficient
3 0,466 Moderate 3,66 —1=2,66:5 0,53>0,40 Very good
= 0,53
4 0,266 Difficult 2,66 —0=2,66:5 0,53>0,40 Very good
= 0,53
5 0,366 Moderate 3,66 —0=3,66:5 0,73 >0,40 Very good
= 0,73
6 0,266 Difficult 2,66 —0=2,66:5 0,53>0,40 Very good
= 0,53
Table 11. Multiple Choice Discrimination Power
. Discriminant o
Level Calculation Results Power Coefficient Description
1 1-0,66=0,33 0,20<0,33<0,40 Enough
2 1-0,66=0,33 0,20<0,33<0,40 Enough

PISA questions are developed using everyday contexts. This is in line with the statement
by Baka, Laksana & Dhiu (2019) that learning should start with something familiar to students.
Similarly, Rakhmawati & Alifia (2018) state that for mathematics to be meaningful to humans,
it must be relevant to human life, familiar to students, and connected to reality. It is important
to instill mathematical content as a human activity. Developing PISA questions in the context
of everyday life, such as traditional food, modern food, currency exchange, and food production
processes, can attract students' interest and give them the impression that these issues often
occur in their lives because they frequently encounter them around them.

Based on the students' answers, it appears that the questions developed can bring out the
students' interpretation skills. Students were able to interpret the first question by understanding
the purpose of the receipt provided. In answering the second question, students were able to
determine the amount of money that had to be paid under certain conditions. Based on the

answers to the third question, students were able to apply the question by determining the total
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bill with the applicable discount. Then, based on the answers to the fourth question, students
were able to analyze changes in currency exchange rates and their impact on the amount of
money obtained in other currencies. In answering the fifth question, students were able to
evaluate which price was cheaper in order to save money. Finally, based on the answers to the
sixth question, students were able to predict the question by combining mathematical concepts
with real life to calculate the total donut production and profit obtained. Students' ability to
interpret and solve questions developed in accordance with everyday situations using their
mathematical concepts demonstrates that they have mathematical literacy skills. The OECD
(2019) states that mathematical literacy is the ability to reason mathematically and to formulate,
use, and interpret mathematics to solve problems related to everyday life. Students' ability to
interpret receipts, calculate payments with conditions, apply discount concepts, analyze
currency exchange rates, evaluate price comparisons, and predict business profits demonstrates
mastery of these three cognitive processes in real-life contexts.

However, this study has limitations in terms of generalizing the results because it only
involved a limited sample from a specific school. Additionally, the assessment of mathematical
literacy skills in this study was limited to six contextual questions, so it cannot fully describe

all aspects of students' mathematical literacy skills according to the PISA framework.

CONCLUSION

This study successfully developed PISA-based mathematics questions with number
content for junior high school students through preliminary and formative evaluation stages,
resulting in valid and reliable instruments in terms of content, construct, and language. The
questions developed based on PISA questions from 2000 to 2022 are capable of measuring
higher-order thinking skills in everyday life contexts and can be utilized by teachers as a
reference for more contextual evaluations, as well as to prepare students for international tests
such as PISA. However, this study has limitations in that the content is restricted to number-
related material and has not yet reached the field test stage. Therefore, further research is needed
to develop questions with more diverse content and contexts and conduct field tests to assess
the effectiveness of the questions in actual learning, thereby providing a more comprehensive

impact on improving students' mathematical literacy.
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