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Abstract

This study aims to develop PISA model math questions on Change and Relationship content that are
valid, practical, and potentially effective to improve students' reasoning and mathematical literacy skills.
The method used is design research type development studies, which consists of preliminary and
formative evaluation stages. The instrument was developed through a series of evaluation stages, namely
self-evaluation, expert review, one-to-one, and small group. The research subjects were VIII grade
students of SMP Negeri 1 Indralaya. The questions developed included six items with difficulty levels
from level 1 to level 6 and varied contexts (personal, general, and scientific). Based on the analysis of
student answers, it is obtained that the questions developed by researchers can be said to be valid and
practical, this is supported by the results of the validity, reliability, difficulty level, differentiating power
tests quantitatively and declared practical based on the results of the analysis of student answers which
show students have been able to understand the questions, the sentences used do not have double
meanings and do not cause errors caused by the questions. Thus, the questions developed are declared
feasible to be used to measure and train mathematical literacy and reasoning of junior high school
students.
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INTRODUCTION

Programme for International Student Assessment (PISA) is an international assessment
that aims to measure students' ability to apply their knowledge and skills in real-life contexts,
particularly in the areas of reading, mathematics, and science (Mayari, 2020). In mathematics,
PISA emphasizes critical thinking, reasoning, and contextual problem-solving over mere
mastery of formulas or algorithms (OECD, 2019).

The 2022 PISA results show that although Indonesia's ranking has improved by 5 to 6
positions compared to 2018, the average mathematics literacy score has actually decreased
from 379 to 366 (A. Susanta et al., 2023). In addition, almost no Indonesian students reached
level 5 or 6 in the 2022 PISA mathematics test, while the OECD average showed that around
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9% of students reached that level (OECD, 2022).

Low student performance may be caused by limited exposure to PISA-style contextual
mathematics questions (Rawani, 2019). Developing PISA-based questions is a strategic way
to measure mathematical literacy while training critical thinking and problem-solving skills
(A. Safitri et al., 2023). The Change and Relationship domain emphasizes variable
relationships, changes over time, and representations such as graphs and tables (Azzahra,
2021). Functional thinking is essential to understand phenomena like population growth,
speed, and data trends. and mastering it improves students’ ability to use graphs, tables, and
algebraic forms in context-based tasks (Fadlila et al., 2023).

However, many Indonesian students still struggle with Change and Relationship
problems requiring higher-order thinking (Murtiyasa, 2023). Many Indonesian students
struggle with PISA Change and Relationship tasks, particularly those requiring higher
cognitive skills. (Nusantara et al., 2021) It highlights the importance of designing questions
that help students shift from procedural to conceptual thinking. Previous studies have
developed PISA-based mathematics questions, including ones tailored to students’ local and
personal contexts. (Hardianti, 2019). Research by (Zulkardi, 2021) Developing PISA-like
contextual questions on Change and Relationships through the RME approach can enhance
students’ higher-order thinking skills. (Lusinda et al., 2025) developing low-level PISA
questions (levels 1-2) that use everyday contexts such as markets and transportation. (Mitari
et al., 2019) focusing on developing PISA questions in the context of Palembang's local
culture, with valid and practical questions for junior high school students. Meanwhile,
(Azzahra, 2021) developing challenging high-level questions (levels 4—6) that support
students' mathematical reasoning skills.

Research has developed valid and practical PISA-like questions on Change and
Relationship to support mathematical literacy (Fadlila et al., 2023) Thus, it is important to
design PISA-based questions with broader everyday contexts (Efriani et al., 2021). aiming to
foster meaningful learning and align assessments with international standards (Davita et al.,

2020).

METHODS
This study uses a design research method (development studies) to address complex
learning problems and produce practical and theoretical solutions in education. (Riyani et al.,

2017). The research consists of a preliminary stage (needs analysis, theory review, prototype
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design) and a formative evaluation stage. (Sri Mertasari et al., 2022). The formative evaluation

stage refines the product through self-evaluation, expert review, one-to-one, and small group

[Premliminary I | Self Evaluation ’ Revise /\; Small Group
-

The subjects were eighth graders at SMP Negeri 1 Indralaya. Three students of varied

testing.

abilities participated in the one-to-one phase to evaluate clarity and understanding, while six
students joined the small-group phase to assess practicality. Subjects were purposively
selected to match each stage of development. (Putri et al., 2024). his research was conducted
only up to the small group stage, without progressing to the field test stage.

In the small group stage, data were analyzed through item validity testing, reliability
testing, and difficulty level testing (Hadari et al., 2023). The correlation coefficient was used
to determine instrument validity, with interpretation based on Table 1 and a minimum validity

threshold set for each item 0,70 < 1, < 90.

Table 1. Criteria for Correlation Coefficient Validity

Koefisien Korelasi  Korelasi Interpretasi
090 <1, <1.00 VeryHigh Excellent
0,70 <1y, <90 Height Good
0,40 <7, <70 Moderate Enough
0,20 <1y, <40 Low Bad
0,00 <7, <20 Very Low Very Bad

Furthermore, the reliability analysis of an instrument is determined by the correlation
coefficient value between the statement items and the instrument (Fitriani, 2021).Reject
measurements to interpret the degree of reliability based on Table 2. The minimum criteria
for the reliability correlation coefficient of test items are 0,70 < 7, < 90.

Table 2. Reliability Coefficient

Koefisien Korelasi  Korelasi Interpretasi
0,90 <7, <1.00 Very High Excellent
0,70 <13, <90 Height Good
0,40 <1y, <70 Moderate Enough
0,20 <1y, <40 Low Bad
0,00 <1, <20 Very Low Very Bad

A question is said to have a good difficulty index when it is neither too easy nor too
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difficult (Hadari et al., 2023). Table 3 shows the criteria for the difficulty index of questions,
which must be between 0,30 < IK < 0,70.
Table 3. Difficulty Index Criteria
Difficulty Index (DI) Interpretation of

Difficulty Index
0,00 <IK <0,30 Difficult
0,30< IK <£0,70 Moderate
0,70 < IK <£1,00 Easy

Discriminating power was calculated by comparing the top 27% and bottom 27% of
students, indicating how well items distinguish mastery levels. Each item’s discrimination
index was then determined using established criteria. (Fitriani, 2021) .

Table 4. Discrimination Index Criteria
Interpretation of the Difficulty

Difficulty Index (DI) Index
0,00 — 0,19 Bad
0,20 — 0,39 Enough
0,40 — 0,69 Good
0,70 — 1,00 Excellent

These criteria show how well items distinguish between high- and low-ability students.
Items with high discrimination are effective, while those with low or negative values require

revision as they may be invalid or misleading.

RESULTS AND DISCUSSION

Researchers developed mathematics questions similar to those used in PISA, with
content on Change and Relationships ranging from level 1 to level 6. These questions
consisted of several contexts, with three questions in a personal context, two questions in a
general context, and one question in a scientific context, to improve students' mathematical
comprehension skills in solving PISA questions.

1.1 Preliminary

At this stage, the researcher reviewed literature on PISA question development in
Change and Relationships, identified study subjects, and designed prototype questions. A
question matrix, question cards, and a scoring rubric aligned with the PISA framework were
also developed. (Purwanto et al., 2024).

1.2 Formative Evaluation
This stage consists of two phases, self-evaluation and prototyping.

a. Self Evaluation
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In the self-evaluation stage, the researcher analyzed the Change and Relationships
content, student characteristics, and material focus before designing PISA-based
problems emphasizing content, construct, and language.

The questions were adapted from previous PISA items, paraphrased, and
contextualized for Indonesia across six levels: flower sales (level 1), car sales (2), speed
(3), cost savings (4), pyramid patterns (5), and climbers (6). Solving them requires
students’ communication, representation, and reasoning skills. (Machmuda et al., 2024).

b. Prototyping

In the prototyping stage, there are three stages that are passed through in the
validation process, namely the expert review stage, one-to-one, and small group.
Expert Review

Expert review was conducted by Mathematics Education peers and a lecturer at
Sriwijaya University, with comments and suggestions summarized in Table 5.

Table 5. Comments/Suggestions from Peers at the Expert Review Stage
Question
Level

Level 1 Clarify the meaning of the question
Level 2 The information provided is unclear or insufficiently specific.

Level 3 The topics used should be those that exist in the surrounding
environment.

Level4  Use Indonesian currency
Level 5  The difficulty level of the questions needs to be increased.
Level 6  No revisions are necessary.
After peer validation, lecturers in Mathematics Education at Sriwijaya University

Comments/Suggestions

also validated the questions, with their suggestions shown in Table 6.

Table 6. Comments/Suggestions from Expert Review

Qtiit;?n Comments/Suggestions
Level 1 It is already at the appropriate level, no revision is necessary.
Increase the difficulty of the questions, try to include simple
Level 2 . . .
arithmetic operations.
Level 3 Increase the difficulty of the questions and use more practical words.
Level 4 Pay attention to EYD and writing structure.
Level 5 Note that EYD and the question in the probl'em sufficiently prove the
statement that the percentage of blue cubes is always more than 50%.
Level 6 Provide information on the number of days in a year to clarify the

question and prepare additional answer options.
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One To One

The one-to-one stage tested three students of varying abilities, focusing on question
quality—content, structure, and language—rather than answers, with guidance given as
needed.(Oktaviana et al., 2020). After conducting the test questions accompanied by
guidance, the researchers also interviewed the students and provided suggestions based
on the results of the interviews.

P: Did you have any trouble with the questions from these six levels?

S: Yeah, I had trouble because [ wasn't sure what steps to take to solve them, but after
getting some guidance, I started to understand what to do.

P: Do you have any suggestions that might make the process easier?

S: Yes, I think the sentences used are a bit too long, and to make it easier to work on,
perhaps some additional information could be provided to help guide students through
the steps of the solution.

P: For the problems in levels 1 to 4 did you encounter any difficulties with the structure
or language used?

S: I only had difficulty determining the correct process for solving them.

The first prototype was revised into a second prototype based on expert review
feedback, student input, and one-to-one observations. Figures 2—5 illustrate revisions

made to questions at levels 2, 3, 5, and 6.

Soatu teko bunga selaln mencatat jumlah penjualan bunga setiop bulannya Flower Sales Chart
untuk mengetahui jenis bunga apakah vang paling banyak diminati oleh y
pembeli, berdasarkan pencatatan tersebut diperolehkah grafik dibawah

Jumloh tangkai busga yang terjual

Berdasarkan grafik penjualan bunga diatas, tentukanlah selisib penjualan
bunga Mawar pada bulan Februan dan April !

=R T -

00
WA
1500
- | I | I I | I |
0 I
iy Februssi Mar Apr Me

_ 1000 tangkai between February and April!
. 1200 tangkai
ek A. 1000 flower stalks
. 1500 tangkai
» -
1700 tangkai . 1200 flower stalks

Grafik Penjualan Bunga Engllsh:

A flower shop always records the number of flowers sold each month to find
out which types of flowers are most popular with buyers. Based on these
records, the graph below was obtained.

Penjualan Bunga Setiap Bulan Maonthly Flower Sales

Based on the flower sales graph above, determine the difference in rose sales

MNumbes of flower stems sold

B
C. 1500 flower stalks
D. 1700 flower stalks

Figure 2. Changes in Questions at Level
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Mobil
Terdapat tiga mobil yang memiliki kecepatan yang berbeda sedang melakukan perjalanan panjang.
Mobil A. Mobil B, dan Mobil C masing-masing memulai perjalanan dari titik yang sama. Setiap
mobil melaju dengan kecepatan tetap sepanjang perjalanan, Tabel berikut menunjukkan jarak yang
ditempuh oleh mobil pada setiap waktu tempuhnya.

MobdA | 120 | 280 | 360
MolB | 130 | 260 | 390
MGIC | 190 | 280 | 420

Tentukanlah jarak yang dapat ditempuh masing masing mobil dalam waktu 8 jam dan 10 jam !

English:

Car

There are three cars with different speeds making a long journey. Car A, Car B, and Car C ach
atart their jowrney from the same point. Each car moves at a constant speed throughout the trip. The
table below shows the distance traveled by each car for difTeremt ravel times.

Car A 120 240 360
Car B 130 2600 390
CarC | 140 140 | 420

Determine the distance each car can travel in 8 bours and 10 louss!

Figure 3. Changes in Questions at Level 3

Piramida Kubus

Dion memiliki beberapa kubus, dimana & menyusun kubus-kubus tersebut
menjadi piramida kubus seperti dibawah ini!

Piramida kubus tersebut akan ditambahkan tingkatanya kearah bawah hingga
sepulub tingkat. Pada tingkat pertama persentase banyak kubus biru adalah
100% sedangkan persentase hanyak kubus hijau adalah 0%. Berdasarkan hal
tersebut Dion berpendapat bahwa persentase banyak kubus biru akan selalu
lebih dari 50% pada setiap tingkat, Apakah pendapat Dion benar? Jelaskan
jawabanmu!

English:

Pyramid Cube
Dion has several cubes, which he arranges into a cube pyramid like the one
below!

The cube pyramid will be added to ten levels from the bottom. At the first
level, the percentage of blue cubes is 100%, while the percentage of green
cubes is 0%. Based on this, Dion argues that the percentage of blue cubes will
always be more than 50% at each level. Is Dion's opinion correct? Explain

wAnr ancwrarl

Figure 4. Changes in Questions at Level 5

Mendaki Gunung Rinjani

Sumber: hups/iwww html

Taman Nasional Gunung Rinjani terletak di Pulau Lombok, Provinsi
Nusa T Barat. Keindahan dan yang ditawarkan
menjadikan Gunung Rinjani sebagai destinasi favorit bagi para
pendaki. Setelah terdampak gempa Lombok tahun 2018 dan pandemi
Covid-19, kegiatan pendakian di Gunung Rinjani berangsur pulih
bahkan terjadi peningkatan terhadap jumlah kunjungan. Berdasarkan
data dari Balai Taman Nasional Gunung Rinjani, jumlah pendaki pada
tahun 2021 tercatat sebanyak 38.785 orang, sedangkan pada tahun
2022 meningkat menjadi 42,658 orang. Jika pada tahun selanjutnya
jumlah pendaki per-tahunnya selalu meningkat dengan persentase yang
sama seperti persentase kenaikan tahun 2021 ke 2022, maka pada
tahun berapa rata-rata jumlah pendaki per-hari mencapai sekitar 188
orang? (Diasumsikan dalam satu tahun terdapat 365 hari).

Climbing Mount Rinjani

source: ttps:/www. trekking) . convrinjamitrekking injani. htmi

Rinjani National Park is located on the island of Lombok, West Nusa
Tenggara Province. Its beauty and challenges make Mount Rinjani a
favorite destination for climbers, After being affected by the 2018
Lombok earthquake and the Covid-19 pandemic, climbing activities on
Mount Rinjani gradually recovered and even saw an increase in the
number of visitors. According to data from the Gunung Rinjani National
Park Office, the number of hikers in 2021 was recorded at 38,785 people.
while in 2022 it increased to 42,658 people. If the number of hikers per
year continues to increase at the same percentage as the increase from
2021 to 2022, in which year will the average number of hikers per day
reach approximately 188 people? (Assuming there are 365 days in a
year).

Figure 5. Changes in Questions at Level 6

Small Group

The small group stage, conducted on May 8, 2025 with six grade VIII students (two
high, two medium, two low ability), assessed the practicality and readability of the
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questions, as well as provided initial statistical analysis of item validity, reliability,
difficulty, and discrimination power. (Anshari et al., 2023). This study is limited only to
the small group, so the results of statistical analysis are considered as preliminary findings
that provide an overview of the quality of the instrument.

The validity test was carried out using the Pearson Product Moment correlation,
between the score of each question item and the total score of the students (Ketaren et al.,

2024). The results of calculating the validity of each question level are presented in the

following
Table 7. Criteria for Correlation Coefficient Validity
Question Level Correlation Value (r) Interpretasi

Level 1 0,594 Enough
Level 2 0,594 Enough
Level 3 0,751 Good
Level 4 0,961 Excellent
Level 5 0,973 Excellent
Level 6 0,976 Excellent

Results showed that Level 1-2 questions were valid with minor revisions, while
Level 3—6 questions had good to excellent validity and were suitable for use. A reliability
test was then conducted to measure the consistency of the PISA-type questions.
(Indrawati et al., 2022). In the reliability test process, the researcher used the Cronbach's
Alpha and obtained a value of 0.79, which shows that the instrument is classified as
reliable because it is in the high category (0,7 < r < 0,9).The results of the difficulty
calculation are presented in the following table:

Table 8. Difficulty Index Criteria
Question Level Difficulty Level Interpretasi

Level 1 0,83 Easy
Level 2 0,83 Easy
Level 3 0,86 Easy
Level 4 0,66 Moderate
Level 5 0,50 Moderate
Level 6 0,40 Difficult

The analysis showed that the instrument covers various difficulty levels and can
accommodate differences in students’ abilities.

Table 9. Differentiating Power Index Criteria

Question Level Differentiating Power Interpretasi

Level 1 0.33 Enough
Level 2 0.33 Enough
Level 3 0.13 Bad
Level 4 0.4 Good
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Level 5 0.46 Good
Level 6 0.26 Enough

The analysis showed that Levels 1, 2, and 6 required minor revisions, Level 3 had
poor discrimination and needed revision or removal, while Levels 4 and 5 had good

discrimination and were suitable for use.

1 c. penivaion un.-ﬂgs; : E:.:;,, breath Translate: C. Highest sales: Baby's breath
i ah ¢ r
Penivaran terens Lowest sales: Aster

Figure 6. Student Answers to Level 1 Questions

1) ¢. 1500 tongkoi Translate :C. 1500 flower stalks

Figure 7. Student Answers to Level 2 Question

Figure 6 and 7 show that students could analyze flower sales data and estimate
differences between months. For Level 1 and 2 questions, 83.33% answered correctly—
high and medium ability students answered correctly, while low ability students still made
errors.

In the level 3 question, students were asked to determine the distance that could be

traveled for 8 hours and 10 hours by three different cars. Here is one of the students'

answers to level 3 questions.

Translate:
; it A+ 2 %m(120),4 Jom (290) 6 Jom (3 Glven:
Dike * MOB_" A : 9& Jan((lzo)) y Jom((““))- A a::,g(:;?) o Car A: 2 hours (120), 4 hours (240), 6 hours (360)
MOBI" 8 : q (4%0) « Car B : 2 hours (130), 4 hours (260), 6 hours (390)
Mobit C_' ‘2 JO;I (190),4 3am (180), ¢ dom « Car C: 2 hours (140), 4 hours (280), 6 hours (420)
Dit * 83om flo dom!
b Mokt A ¢ 360 + 10 480 (8 Jam) Question: & hours? 10 hours?
Jdowah: : - Answer:
480+ 120 = 600 (10 Jam) . CarA:
Mobil B - 300+ 130 : 520 (& Jom) 360 + l,:_l'J =480 (8 hnur::]_
1130 = 650 480 + 120 = 600 (10 hours)
) 530 (10 Jom) « CarB:
Mobit € = 499 + |40 = 560 (8 10m) 390 + 130 = 520 (8 hours)
Sko+ 140 = 100 (‘0 m) E‘lf}( 130 = 650 (10 hours)
o CarC:
420 + 140 = 560 (8 hours)
560 + 140 = 700 (10 hours)

Figure 8. Student Answers to Level 3 Question
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Level 3: Almost all students answered correctly. High-ability students provided
complete, systematic, and accurate solutions, while moderate- and low-ability students

were also correct but often omitted or misstated information.

| Dik : Mesin Cuci loma Menggunokon 30p kwh Per bohun, Semeatara mesin et botv
menggunokan 25% lesih Sedikie listrik dariPodd Mmegin Cuciloma,
Horgo Nstrik Fer kKwh adawoh feltoo,
don bloyo Pembelion Mesin CUG ‘oory Gdolan  Apf.000.000
@emfo kohun biayo Pemberon Mmesn Cucs bOT akon LertuluP oleh Perghem:on
bioyo liserik?
Jowab: 30g % 25 - 75ep -
i 7] =

# 75 ¥ 1600 7 112.500

=1 0

g 107 (18 tahun)

m B

Translate: Given:
An old washing machine uses 300 kWh per year, while a new washing machine uses 25% less
electricity than the old one.
The price of electricity per kWh is Rp1,500, and the cost of purchasing the new washing
machine is Rp2,000,000.

Question:
How many years will it take for the savings in electricity costs to cover the purchase cost of the
new washing machine?

Answer:
—300x 2% _,
- 100~ 100
=75 x 1500 = 112.500
~ 2.000.000

= 112500 = 17,7(18 year)

Figure 9. Student Answers to Level 4 Question
At Level 4, 66.67% answered correctly: high-ability students solved systematically
and accurately, moderate-ability often omitted details, and low-ability gave incomplete
or incorrect answers.

) Dike - Diont memiw: beberaf kubus,dan Mmenyusuango Memadi Afamida kubos
Yong ouwan ditomtohkan wWeniody Sepuwh Lingwot.
Tingxot 1+ 1 Tingkat 1 : 0

(uvbos biey 3 1 2 (ks Wsog)a = 1
q:4, 3+ 2

Srg, 403

S: 4

6* 6 ¢ 5

7 1. ¢

big L

99 gt

10 tlo 10:9

Tolal = 66 total: 45

lewih don So% Setio? tinguov?

Oit = APakch kubus bev Seaw
vngkot 1 = 0%

Jawab s Tingkot 4 = joo %,

. Y bus hJ
(wobosbin) 2 * 2 % loo = 66.6/. (obys °;)x L0 = 23,39
3'{-"°°=‘°/. s-%xnoa-‘(o'/.
;': 4 x 100 5> 57,14, ls‘ T 3 ¥loos 42,87%
a‘- ¥ wo + 55,56°%, _15‘_ X 1905 94,49
~—> Dadi kubus biv memang benor Seigwy lebh  dat S0% _
Translate: Given: Dion has several cubes, and he arranges them into a cube pyramid consisting of ten
levels.
Level 1 : (Blue cubes) Level 1: 0 (Green cubes)
252 2:1
3:3 3:2
4:4 4:3
S 5:4
6: 6 6:5
7:7 7:6
8:8 8:7
9:9 9:8
10:10 10:9
Total : 55 Total : 45

Question: [s it true that the blue cubes are always more than 50% at each level?
The students calculated the percentages as shown in the figure and concluded that the blue cube
was indeed always more than 50%.

Figure 10. Students' Answers to Level 5 Question
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For Level 5, 50% of students answered correctly. High-ability students solved the
problem but sometimes wrote incomplete or inaccurate information. Moderate-ability
students often relied on guesses or incomplete reasoning, while low-ability students failed

to state information correctly and produced wrong answers.

Die s Jumloh prdaei pada  ‘fauun pedi 13934 :(4b 933, 8 x104 )= 4.493,34496.923 3
ada  2§- 78°% orams dort  Pada = 51406 ¢ 144
dfalun 3% AAayady 49.65T e T d

: : 265 n
ey 1

[re » Pada  Falun  beapa  rara- rai |
Prdage  Per Wan paencatas Seeiar|  LO>F &(f!-(ﬂb.' X IO'/,): S.l6t.64 Sl-blb.!
I8 orann

= $6:7777 _ I
Sowaly 365 hase
Sttitite. Jussale Pendaec  dokpn 2002 dan
2095 2 P49 e 2026 =(56-72,7 x 10°fs )2 S-611.7 + $6.777,2
42.66F ~ 16-755 = 1.273 Puda 624554, . 17t
Pursundass  Peainyeatan  Pradaw | 166
23572 i
SH.7T8S |
T o % = (0% [2027 (624554 x 101 )> ({:qs‘,: +62.4552
= g.109,9 . 138
Prekiraan  Justiol  Preda '_LEA - J/ka"!
204~ 3. 78¢ ;
202 42. 658 |Jadi @ -rate  Peruan Mencapar IS8 Oraxe
203 - (42.658 x108): 4.265,8 +4. 688 Hu Pada faur 3037 Jiea Menirguer

> 44.%923.7
1-565 T (0%

Translate and description:
Given:
The number of climbers in 2021 was 38,785 people and in 2022 it increased to 42.658 people.
Question:
In which year will the average number of climbers per day reach around 188 people?
Answer:

Students perform calculations to determine the difference in the number of climbers between

2022 and 2023, then calculate the percentage of climbers and also estimate the number of

climbers using the calculations shown in the figure. They then write the conclusion: Therefore,
the average number of climbers will reach 188 people in 2027 if there is a 10% increase.
Figure 11. Students' Answers to Level 6 Question

For Level 6, only 33.33% of students answered correctly. High-ability students
solved the problem systematically, while some moderate-ability students relied on
unstructured reasoning. Most moderate- and low-ability students gave incorrect answers
and failed to state the required information.

Based on the research results, the developed PISA-like questions are valid and
practical, as shown by students’ work in the small group stage. The questions align with
the curriculum and the ability level of grade VIII students. (Iswari et al., 2025). The PISA-
like questions align with Change and Relationship content and enhance students’
cognitive skills in analysis, reflection, conclusion, and real-life mathematical

interpretation. (Suharyono et al., 2020).
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CONCLUSION

Based on the development stages—including Preliminary and Formative Evaluation
(Self-Evaluation, Expert Review, One-to-One, and Small Group)—the PISA-like questions
were deemed valid and practical. Quantitatively, they met criteria for validity, reliability,
difficulty, discrimination, and bias, while qualitatively, they aligned with the PISA Change
and Relationship framework, curriculum, and grade VIII content. The questions were
practical, clear, and allowed students to identify information and draw appropriate
conclusions. Additionally, the six-level questions enhance students’ critical thinking,
reasoning, and ability to connect mathematics to real-world contexts. This research is still
limited to the small group stage, so further research is needed at the broader field test stage to
obtain more in-depth information about the effectiveness of the questions in learning and to

improve the questions that have been developed.
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