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Abstract

The essential purpose of developing PISA-like questions is to train students' reasoning abilities so that students'
ability to solve PISA-like questions increases. Therefore, this research aims to produce PISA-like math problems
in the context of historical buildings in the Karawang Regency that are valid, practical, and potentially affect
mathematics learning. The subjects of this study were junior high school students at SMPN 2 Karawang Barat.
This research uses design research with development studies, consisting of preliminary and prototyping phases.
The preliminary stage consists of two stages: needs analysis and design, while the prototyping stage consists of
5 phases: self-evaluation, expert review, one-to-one, small group, and field tests. The data collection techniques
in this study were in the form of PISA-like math problems in the context of shape and space with the context of
Historic Buildings in Karawang, observations, questionnaires, and interviews. All data obtained were analyzed
descriptively. The results show that this study resulted in nine PISA-like math problems in the context of shape
and space with the context of Historic Buildings in Karawang that are valid, practical, and potentially affect learning
mathematics. The potential effect is related to students' interest in PISA-like questions and students' ability to
understand and answer PISA-like questions. Finally, the results of this study have an impact on students who are
getting trained in solving PISA-like math problems.
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The poor quality of education in Indonesia directly affects the quality of human resources (Beatty et al.,
2021). It can be seen through several students' international assessment results, such as PISA and
TIMSS. For instance, in PISA, Indonesia was consistently ranked bottom ten in mathematics (OECD,
2014, 2016, 2018, 2019). In PISA, the domain of mathematics is arranged to assess students'
mathematical literacy. OECD (2014) explains that mathematical literacy is an individual's ability to
formulate, apply, and interpret mathematics in various contexts. Mathematical literacy includes
mathematical reasoning and using mathematical concepts, procedures, facts, and mathematical tools to
describe, explain and predict phenomena or events (OECD, 2018; Rieu et al., 2022). It is what connects
the mathematics learned in the classroom with a variety of real-world situations.

One program that assesses mathematical literacy initiated by the OECD is the Program for
International Student Assessment (PISA). PISA is an international assessment held every three years to
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determine the skills and abilities of 15-year-old students (OECD, 2016). Skills and abilities in PISA
assessed include math, reading, and science (OECD, 2019).

PISA introduces mathematical literacy as the capacity of the individual to identify and understand
mathematics’ role in real life and to make constructive judgments that meet the needs of the individual's
life. Itis in line with what was said by Csapd (2022) to support evidence-based education; more effective,
more extensive worldwide assessment programs were created using the knowledge gained from earlier
comparative studies.

The Ministry of Education and Culture (2014) states that questions are needed based on the
development of the 2013 curriculum that adapts learning in Indonesia to the questions tested by PISA. In
this case, teachers must be able to design questions using contexts close to their students' lives (Zulkardi
& Putri, 2019; Putri & Zulkardi, 2020). On the other hand, Indonesian students need to learn to solve
contextual and high-level PISA-based math problems. It is in line with the opinion of Pulkkinen et al.
(2022), which states that PISA proficiency scores correlated not only with the corresponding grades but
also with the grades of other theoretical subjects, indicating that the PISA test assesses a wide range of
school achievement.

Another effort to prepare Indonesian students for PISA is to develop questions (Nusantara et al.,
2021; Arifin et al., 2017). In this case, the PISA model questions in the context of historical buildings in
the Karawang Regency will be developed. The development of PISA-like questions must start now
because it can make it easier for students to understand the questions in the classroom (Oktiningrum et
al., 2016). One way to develop PISA-like questions can be done by making these questions related to
the cultural life of the students in their environment.

In Karawang, a well-known building is called the monument of determination and the home of
Soekarno's exile. Figure 1 shows the monument of determination which presents the visual of the building
containing several shapes. Therefore, the monument of determination and the home of Soekarno's exile
uses as the context for developing the PISA-like questions.

Figure 1. The monument of determination

On the other hand, one of the solutions to overcome the low Indonesian PISA scores is to introduce
PISA questions close to students so that students are more interested in doing them because they know
the context of the questions (Aini & Putri, 2018; Aini, Putri, & Yaniawati, 2019). In this regard, this research
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aims to develop PISA-like questions in the context of historical buildings in Karawang as the context that
is valid, practical, and has potential effects.

METHODS

The research method used is design research with development studies (Bakker, 2018). This study aims
to produce valid, practical, and potentially effective PISA-like questions. The stages carried out in this
study were the preliminary stage and the prototyping stage (formative evaluation), which included self-
evaluation, expert review, one-to-one, small group, and field tests (Tessmer, 1993; Zulkardi, 2002).

Preliminary Stage

In this stage, the researchers determine the research place and subject and examine some literature
related to historical buildings in Karawang and the 2013 Curriculum.

Formative Evaluation

To develop a valid and practical PISA-like question, the researchers conducted a formative study in the
form of self-evaluation, expert and one-to-one reviews, small groups, and field tests (Zulkardi, 2002;
Nusantara et al., 2021).

Self-Evaluation

In the self-evaluation phase, the researchers designed a grid question containing PISA-like question
indicators, scoring rubrics, and walk-through sheets. Then the researchers reviewed the devices that had
been designed to be developed. The first prototype is the result of the draft designed during the self-
evaluation phase. The characteristics that focus on designing the developed draft or device consist of
content, construct, and language.

Expert Review

During the expert review phase or expert test, the product that has been made is validated by the expert
using observation, assessment, and evaluation. Expert validation uses a study of content, construct, and
language. In this study, the referred experts are mathematics education and language experts. The
validation process of the first prototype at the expert review phase was carried out in three ways: face-
to-face review, letters/emails (email review), and panel review (Tessmer, 1993). The results of the expert
review will be used to revise the product.

One-to-One Review

The researchers conducted tests on students individually (one-to-one) and an expert review. The results
from the one-to-one are used to revise the product, and it will produce a second prototype.

Small Group

The small group phase was carried out after an expert review and one-to-one with the results of the
second prototype. There were 12 students involved in this phase who differed from the research subjects.
Students involved in this phase have diverse mathematical abilities based on math scores below, equal
to, and above the Minimum Completeness Criteria set by the school. This phase is carried out to
determine the effectiveness and validity of the designed prototype. The result of this phase is the third
prototype.
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Field Test

The last phase is the field test, which is the third prototype field test. This phase was carried out at SMPN
2 Karawang Barat, involving 7th-grade students. The products produced in the field test are expected to
fulfill the quality criteria.

RESULTS AND DISCUSSION

This research develops a set of PISA-like mathematics problems with space and shapes content in the
context of historical buildings in Karawang. There are nine questions with four contexts to improve
students' understanding of solving space and shape problems. The study results are described in two
major phases: preliminary design and formative evaluation, consisting of five phases: self-evaluation,
one-to-one, expert review, small group, and field test. The following sections will be discussed in more
detail for every phase.

The Preliminary Stage

At this stage, the researchers review and analyze several works of literature to develop several problems.
In addition, discussions and interviews were conducted with the vice principal, mathematics teachers,
and students at SMPN 2 Karawang Barat, which aims to explore the knowledge of students and teachers
about PISA questions at the school and to determine students' ability in mathematics learning. Based on
the interview results, their knowledge of PISA questions still needs to be improved, and student's ability
to solve PISA questions still needs to improve because preparing PISA-like questions constrains it, and
students' abilities in learning mathematics are heterogeneous.

Data collection was carried out by field study and interviews with several informants, such as the
guardian of historical buildings and cultural practitioners in Karawang, exploring and clarifying the
mathematical ideas in the historical buildings in Karawang. These buildings contain several parts related
to 7th-grade students' mathematics material based on the 2013 Curriculum. Therefore, the researchers
developed PISA-like mathematics problems with space and shape content in the context of historical
buildings in Karawang.

The Prototyping Stage

In the prototyping stage, the formative evaluation of the prototype contains five phases: self-evaluation,
expert review, one-to-one, small group, and field tests.

Self-Evaluation

The prototype compiled by the researcher is re-evaluated to correct errors that appear in the self-
evaluation phase before carrying out the next step. Evaluation of the prototype focused on content,
construct, and language.

The descriptions for each question follow the PISA framework. There are ten questions developed
in this research divided into four problems. The first problem, namely Pesawahan, consists of three
questions, such as general context used to identify the 3d-level PISA question with the indicator of finding
the formula for the area of a square, the 4t-level PISA question with the indicator of calculating the area
of the square, and the 4t-level PISA question with the indicator of problem-solving related to rectangular.

The second problem, Monumen Kebulatan Tekad, consists of a general context with the question
indicator determining the circle element for the 1st-level PISA question. The next problem, namely Rumah
Pengasingan Soekarno, has three questions. The first question includes the 4i-level PISA question and

R e

R G



Developing PISA-like math problems in the content of space and shape through the context of historical buildings 727

contains a general context with indicators for solving problems related to rectangular. The second
question consists of the 5t-level PISA question in a general context with indicators about determining the
equations that apply to triangles using the Pythagorean theorem. The last question has the 5t-level PISA
question under a general context with an indicator determining the length of one side of a right triangle if
the other two sides are known. Lastly, the final problem, Bendungan Walahar, holds three questions
containing a general context with the 3-level PISA question. All questions discuss how to solve several
kinds of circle problems.

Expert Review and One-to-One

The prototype, and the self-evaluation process's results, were tested simultaneously at the expert review
and one-to-one phases. The expert review and one-to-one phases were carried out to produce products
validated by experts and tested on three students.

Expert review or expert test is a qualitative validation stage of the prototype, namely device
validation in content, construct, and language. In this study, the expert review was validated in three
ways: face-to-face, electronic mail/email, and focus group discussions. Table 1 presents the result of the
expert review phase.

Table 1. Comments of expert review

Expert Institution Suggestions

Dr. Dori Lukman Hakim  Lecturer at Even better if it presents questions that are
Universitas interesting and in accordance with the context you
Singaperbangsa  want to appear.
Karawang

Hetty Patmawati, M.Pd.  Lecturer at The sentence in the problem must be clarified
Universitas
Siliwangi

Ngatimah, S.Pd. Mathematics For question number 10, the level of difficulty is too

Teacher at SMPN  high, and it is better if the language of the question is
1 Karawang Barat clarified

Meti Faroka, S.Pd. Mathematics All the questions developed when examined in terms
Teacherat MTs N of content and construct to follow the form of PISA
Tasikmalaya questions. Everything leads to shape and space

content and the general context, in this case, the
Karawang context. Likewise, the questions presented
follow the junior high school level. Furthermore,
regarding the essential competencies presented in
this instrument, they are following the material
studied at the junior high school level. It is regardless
of its suitability with the current government-imposed
curriculum.

Table 1 consists of several suggestions from validators. They suggest developing several
questions and improving the lesson plans, including clarity in the questions' language, so they do not
contain double meanings, improving the picture quality, and the editorial questions. Furthermore, the
validation process is carried out using content and construct validity. Content validity is seen from three
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aspects: content, construct, and language. The following are the results of content validity from the
content element.

Based on the validators' comments and the results of the validation questionnaire about the
developed questions, it was concluded that the questions were categorized as valid, reasonable, and
worthy to be tested on students. Furthermore, in the one-to-one stage, three students were selected
according to the formative evaluation instructions to produce substantial changes to the PISA-like
mathematics problems in the Karawang historical building context that had been made (Tesmer, 1993).
The three students were Syifa Nadira, Ikhsan Nur Hidayat, and Dira Siti Hubiah T. The purpose of this
trial was to determine the responses and difficulties faced by students when reading and answering
questions. Reactions and practical challenges focused on the readability and clarity of the question. The
questions in this study consisted of three materials taught in 7th and 8th grades, namely Quadrilateral,
Circle, and Pythagorean Theorem. The followings are their comments or suggestions on the PISA-like
mathematics problems in the Karawang historical building context, as shown in Table 2.

Table 2. Comments on one-to-one stage
No  Name Comment
1. Ikhsan Nur | need help understanding and am never used to working on questions like this,
Hidayat so completing them takes a long time. Furthermore, some words or terms need to
be explained in the problem.

2. Syifa My comments for questions 4 and 5 are questions and pictures that need to be
Nadira more appropriate (less transparent). There are too many words in question
number 4, so | must read it repeatedly even though it is unrelated to what is being
asked.
To be clarified so that the questions and pictures are connected.
3. Dira Sii | became more aware of the history of relics in Karawang.
Hubiah T.

From the two stages described, the researchers revised the editorial of several questions following
the general guidelines for Indonesian spelling, removed irrelevant information about questions and
images, and fixed the layout and appearance of the questions. During the one-to-one phase, it is known
that the student's ability to read the questions and interpret the meaning into mathematical problems is
good enough. Still, it takes a long time for low-ability students to understand them. The difficulties
experienced, on average, were on the Bendungan Walahar questions, which are questions 8, 9, and 10.
In these questions, there were no students who were able to identify the problems given and connect the
solutions to the material. All students try to solve this problem by guessing and trying to find a pattern so
that it becomes the input for researchers to clarify the question text further so that students more easily
understand the meaning of the question. It shows that students in the one-to-one phase generally
understand the PISA-like mathematics problems, although some 5®-level questions still need to be
solved.

The researchers revised the first prototype to produce a second one from the one-to-one and
expert review results. Here are some pictures showing the change from the prototype to the second
prototype. The modification for question number 2 is shown in Figure 2.
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Soal No 2

Pak Rudi ingin menanam padi di
sawahnya yang berukuran 75 meter
panjang dan lebarnya 40 meter. Dia
membutuhkan | kenca bibit padi untuk
1 bata sawah. Berapa banyak
kebutuhan  bibit  padi  untuk
keseluruhan sawah Pak Rudi ? Berikan
alasanmu!

Soal No 2

Pak Rudi ingin menanam padi di
sawahnya yang berbentuk persegi
panjang dengan ukuran panjang 75
meter dan lebarnya 40 meter. Dia
membutuhkan | kenca bibit padi untuk
1 bata sawah. Berapa banyak
kebutuhan bibit  padi  untuk
keseluruhan sawah Pak Rudi ? Berikan
alasanmu! (1 bata adalah 14 m?, 1

Kenca adalah 1 genggaman tangan
bibit padi).

Question Number 2

Mr. Rudi wants to plant rice in his rice field which is a rectangle with a length of 75 meters and a width of
40 meters. He needs 1 kenca of rice seed for 1 bata of rice field. How many rice seeds are needed for
the entire Mr. Rudi’s rice field? Give your opinion! (1 bata is 14 m2and 1 kenca is 1 handful of rice seeds).

Figure 2. Before revision (left) and after revision (right)

Figure 2 shows the changes based on the validator's comments on words that are felt to be
ambiguous, so the sentence structure of the question is changed. Then the question is given additional
information that 1 bata = 14 m? to avoid differences in perception. Furthermore, the revision for question
number 10 is shown in Figure 3.

Bendungan Walahar Unit
Question Number 10

Soal No 10

Jika Agnia membutuhkan waktu

diketahui panjang jembatan adalah 500 meter, berapa menit waktu yang ditempuh
Agnia untuk menyebrangi bendungan walahar tersebut?

If Agnia takes time
Itis known that the length of the bridge is 500 meters, how many minutes that Agnia takes to cross the
Bendungan Walahar?

Revision

Jika Agnia akan menyebrangi bendungan dengan panjang jembatan 500 meter,
berapa menit waktu yang dibutuhkan Agnia untuk menyebrangi Bendungan
Walahar tersebut ?

If Agnia wants to cross the dam with a bridge length of 500 meters, how many minutes that Agnia takes
to cross the Bendungan Walahar?

Figure 3. The revision for question number 10




730 Aini, Zulkardi, Putri, & Yaniawati

Figure 3 shows changes based on the validator's comments about writing unclear questions.
These phases conclude that the questions need improvement with several revisions. After modification,
all questions are stated in the booklet. Finally, after the revisions were made according to comments and
suggestions from experts and one-to-one, it was decided that there were ten questions in the second
prototype, which would be tested later.

Small Group

After revising the one-to-one and expert review results, the second prototype was obtained, and then a
small group phase was carried out. In the small group stage, the number of subjects is 12 students with
various abilities, as seen in Figure 4.

Figure 4. Small group stage

Next, students have distributed 10 PISA questions from the 2nd level until the 5th level to be
worked on individually. After 15 minutes of working individually, the students were formed into three
groups of 4 in 1. In groups, students discuss the results of their work separately and then determine a
conclusion to answer that will be written on the group's question paper. After the discussion process took
place, it continued with the presentation. The presentation is done when the three groups have different
results. Initially, the teacher asked the results of each group's answers, then from the three groups with
different results, one presented forward. After that, the other groups responded correctly or not to the
results of the group's answers. Furthermore, the teacher determines which answer is correct.

From the result of a small group, there is 1 question has been revised, namely question number 9,
which was deleted because there was no one student who answered correctly. The result of this stage is
called the third prototype, which will be continued at the field test.

Field Test

After the small group test result was revised, the third prototype was obtained, then a field test was carried
out. It was carried out to see the potential effects of the developed questions (Mutia, Effendi, & Sutirna,
2021; Nurazizah & Zulkardi, 2022). In the field test, the learning process is carried out using PISA
questions that have been developed.

The learning process begins with an apperception telling the objectives and benefits of learning
about PISA questions. The next step is to show a video of historic buildings in Karawang. Then students
are asked to work on six PISA questions for 30 minutes individually. Then the students were formed into
five groups with four members each. From the results of individual work, each group discusses to produce
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one best answer to be written on the group answer sheet. Next, the teacher monitors the solutions from
each group. If there are different answers, the teacher asks them to present the solutions in front of the
class. Then, the students and the teacher discuss and agree on the right solution. The following explains
the various responses from this stage of the field test. Furthermore, for question number 1, when students
were asked what strategy was used, there was a group answer stating that the first step was finding the
price per square meter, as shown in Figure 5.

3. Buatlah strategi penyelesaiain untuk menjawab soal tersebut!

Metthat  dan Mmemperkiracan Setiap mMeter fawan Wb,

3. Create a solution strategy to answer the question!
Look and estimate every meter of the rice field.

Figure 5. Student’s answer

Figure 5 shows that students have understood the question's meaning to find out which selling
point s better. Furthermore, the researcher interviewed the student to ask about the results of the group's
work. The interview results between the researcher and the student are as follows.

Q : Are you sure about your strategy for finding the correct answer?

S: Sure, Miss.

Q: Can you explain how?

S : So, Miss, to determine the best selling price, you must first know the selling value per square meter
for each rice field. Now that it is known, then it is determined which one is better.

Q: Then which one do you think is better?

S: The first rice field is better because it is more expensive, about five hundred thousand per square
meter

From the interview footage, it appears that students understand the meaning of the given question
and can solve it well. Alfian et al. (2017) explain that asking students to describe their strategy can lead
them to solve the problem well. Then there are different answers. The student FT-2.1 answered the
question incorrectly, but the conclusion needs to be corrected. In this case, there is a misunderstanding,
as shown in Figure 6.

2o 30 = W, |
interpreting and using /u.,: D09 000 - 200.000.000  106.000 .000 10.000.000
representations based on
sources of information Jadi sawal  yang \ebih baik wila yualnya £awal pirtama

So, the rice field with better selling value is the first rice field.

Figure 6. The answer of student FT-2.1

Figure 6 shows that students do not understand the question’s meaning. He compared the two
fields to find out which selling point was better. So, this is where the error lies. Furthermore, the researcher

b £ p—

p
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interviewed the student to ask about the results of the group’s work. The interview results between the
researcher and the student are as follows.

Q : Are you sure about your answer?

S :1am sure, Miss, because | made the comparison. The ratio between the two is the same, which is 1:
10,000,000. So, I think it is a yes, and the first rice field has a better selling price.

Q : Why immediately do the comparison?

S : Oh yes, Miss, the sizes are different, so the area will also differ. Then, first, | must know the price per
meter, is it right, Miss?

Q : Yes, then how?

S : So, you will find the area first, then divide it, right, Miss? See you later

From the interview results, it is known that the students understood the questions well. He found
out where the mistake had been made, so he rewrote the correct answer. Judging from the activities
carried out in the 3rd level: students can develop simple communication through their results,
interpretation, and reasoning; in this case, students can do their interpretation and reasoning to solve the
problem, so it is predicted that this question will influence students' abilities (Meryansumayeka et al.,
2020; Putri & Zulkardi, 2020; Zulkardi et al., 2020).

Problem number 2 deals with the area of a square. In this problem, students are expected to be
able to choose and combine different representations, including symbolizing and relating them to real
situations. Figure 7 shows the strategies used by students in answering questions as follows.

r 3. Buatlah sirategi penyelesaiain untuk menjawab soal tersebut!
omg duly berapa luas  seluwh Sawah pak Rudi, lal dibagi | bats
| karena | bata memburdnkan | kenca.

3. Create a solution strategy to answer the question!
First, calculate the area of Mr. Rudi’s entire rice field, then divided by 1 bata, because 1 bata
requires 1 kenca.

Figure 7 The answer of student FT-3.2

Figure 7 shows that students can make a solution plan. Furthermore, students' answers can be
seenin Figure 8.

__Divttahui : pae_2udi ingin menanam oodi dfqmtEgQ_yo_fg_!zmzf;nwc_gmgi_ |
o 2 ] |

a (jang 2s miee dan \thorngd 40 mar : combining different
Oi ponyakan : Berapa ok kebdtuhan bibly padi_unhé keseiuruhan \ representations
7 | . . .
sawoh pok bl with real situations

3. Buatlah strategi penyelesaiain untuk menjawab soal tersebut!

|
Orietohty - panjang souith 75 aeler 4on \uos a0 Meker }
| baro quwah 2 g 0F \

lupg souphngds e X40 @ 200D moker Pl | communicate
300074 - 214, Am patn S— _
‘ explanations and
Josloban J\adi pibt podi jong g buubton jae pudl adoly 219 bibik opinions based on
paclt interpretations

© =
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Translated in English:

Known: Mr. Rudi wants to plant rice in his rice field which is rectangle with the length of 75 meters
and the width of 40 meters.

Asked: How many rice seeds are needed for Mr. Rudi’s entire rice field?

3. Create a solution strategy to answer the question!

Known: the length of rice field is 75 meters and the area is 40 meters

1 bata of rice field = 14 m?

The rice field area = 25 x 40 = 3000 sq. meters

3000 : 14 = 214.2 m bata

Answer: So, the rice seeds needed by Mr. Rudi are 214 rice seeds

Figure 8 Student’s answer

Figure 8 shows that students understand the questions well. Students can work effectively with the
model implied in the problem to get the correct conclusion. The activities carried out by students in
expressing flexible reasons and views according to the context can be seen in the answers. So, it is
assumed that this question has the potential to have effectiveness in the learning process
(Meryansumayeka et al., 2022).

For question number 3, there is no difference in the answers. All groups finished well. There is one
unique group answer in the solution, as shown in Figure 9.

234 % 14 - 4.b76 I
7 193 % _ja - 2-707 ATb 000 000 :9-800 - 48 571,423571
combining 1 (13 ¥ 14 2491 _

different 9 -Bov 48571 % 4616 = 227-130.00¢
14 _pak Calth hars menyiapkan vang

. o sebanyak pp 227.170-c00
with real situations E—

representations

So, Mr. Saleh must prepare Rp227.120.000 in cash

Figure 9 Student’'s answer

Figure 9 shows that this student converted the area of the rice fields to meters and then added
them all together. Furthermore, after obtaining the sum, the total price of the rice fields is divided by the
area. The results are then multiplied by the area of the largest rice field. It is in line with the interview
results as follows.

Q : Why do you convert to square meters?

S: To make it easier, Miss, | understand better this way

Q: Then, after the conversion, what do you do?

S : | divided the total selling price by the area of the rice fields, so | know, Miss, how much the price is
per square meter.
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This dialog shows that the student can use good skill development and present flexible reasons
and views according to the context. It means that student activities are under the characteristics of student
activities in solving the 4th-level PISA questions.

Like question number 3, question number 4 has no different answers. This question is predicted
to fall into the category of 1st level question, where all students can take actions easily according to the
given stimulus. Problems are presented in the pictures. Students are asked to visualize the picture if it is
seen from above. Most of the students answered correctly, and they were very enthusiastic. Furthermore,
the researcher interviewed the student. Herewith is the following interview.

Q: How about question number 4?

S: I am interested, Miss. From the words in the question, | know the history of Indonesian independence
Q: How do you answer the questions?

S: Yes, just imagine, Miss, hehe

From the interview, students enjoy working on this question so that similar questions can be
reproduced for further development. It follows Stacey's (2011) research that shows Indonesian students
can solve low-level questions.

The development of PISA-like questions is critical because PISA questions are included in the
HOTS question category (Zulkardi & Putri, 2019; Rawani, Putri, & Hapizah, 2019). Along with the
development of the curriculum, all teachers in assessing learning outcomes are expected to be able to
make HOTS questions. Furthermore, the development of relevant questions is reflected in the suitability
and consistency of the material taught. The questions must follow the indicators and learning objectives
to be addressed. Therefore, the PISA-like questions developed in this study emphasized content validity,
construct validity, and language. It is so that the questions developed are under the curriculum used.

The questions developed have been categorized as valid. Even though from the results of the
validation, the expert concluded that it was classified as valid, it needed a little revision to the editorial
question. It is because, in writing queries, the researchers pay less attention to perfected spelling and
punctuation and less attention to sentence structure, causing the written language to be interpreted
differently by students (Zulkardi & Kohar, 2018). Because the written question needs to be clarified, it will
have a double meaning.

This research has produced PISA-like mathematics problems in the context of historical buildings
that are valid and practical and have potential effects on students. In the preliminary stage, the researcher
analyzed the curriculum and students' abilities in mathematics subjects and examined the mathematical
elements in historical buildings in Karawang.

The first prototype, revised from the expert review phase and one-to-one, is called the second
prototype. Then, a trial will be carried out at the small group stage of 12 students from 7th grade of one
of the junior high schools in Karawang whose research subjects are not. This phase aims to determine
the practicality of the product that has been made. In addition to documentation and interviews, the
researchers used a questionnaire to see the practicality of the reading text of the school literacy
movement in learning mathematics in junior high school. Akker (1999) mentions that practically refers to
the extent to which users (or other experts) consider the intervention appealing and usable in normal
conditions. The results of the questionnaire analysis showed that the PISA-like mathematics problem in
the context of the historical building in Karawang has a practical category for students. It is because
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students need to experience problems in solving problems. Furthermore, the revised results from the
small group phase are called the third prototype.

From the study results, students do not experience problems in solving problems. Students could
follow the directions of the questions, and it was also seen that they wrote according to what was asked
or asked. Based on the findings of this study, the teaching materials developed are considered practical.
It is in line with the practical opinion if the research results show that students, as users of teaching
materials, assume that these materials meet their needs, expectations, and desired boundaries (Zulkardi
& Putri, 2019; Putri & Zulkardi, 2020).

The last phase in the formative evaluation is the field test. In the field test, the research subject is
7th-grade students in one of the Karawang Junior High Schools, totaling 20 students. At this stage,
students are asked to answer questions, discuss them with group friends, and present them in class. In
the answers and discussion process, it is seen that students understand the questions developed.

The results of a questionnaire to see the potential effect of reading texts on the school literacy
movement show that the text has a potential effect on students. Furthermore, judging the students'
answers to each question shows that the PISA-like mathematics problem with shape and space content
potentially affects learning mathematics. Reigeluth (1999) explains that an essential aspect of the
effectiveness (potential effect) of an instrument, theory, or model is knowing the level/degree of
application of the theory or model in a particular situation. Furthermore, Akker (1999) states that
effectiveness refers to the experience and results of the intervention consistent with the intended goal
and is indicated by the relationship between the results and the goals to be achieved. In this case, the
potential effect of using PISA-like mathematics problems in the context of historical buildings in Karawang
can be seen from the results obtained in its application, both from the answers to questions in the text of
habituation development and mathematics learning.

CONCLUSION

This research produces a set of PISA-like mathematics problems with space and shapes content in the
context of historical buildings in Karawang. The set of questions was developed based on two stages of
the design research approach with the development studies: the preliminary stage and the prototyping
stage with a formative evaluation. The prototyping stage produces nine questions in four units declared
qualitatively valid. It means the validity of the questions can be seen from the expert reviews results and
one-to-one, which states that the questions are good in terms of content, construct, and language.
Furthermore, the prototyping stage results were also declared practical based on the small group stage
test results, which showed that students could understand the questions well.

A set of questions declared valid and practical are tested at the field test phase, which involves
twenty 7th-grade students at SMPN 2 Karawang Barat. This stage is carried out to determine the potential
effect of a set of questions that have been developed. The field test results show that these questions
can enhance students' understanding of two-dimensional shapes.
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