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ABSTRACT

Student mathematical literacy skills is depended teacher or prospective teacher skills to teach
mathematical literacy. However, in reality, students' skills as prospective teachers in mathematical
literacy are unable to do that. Therefore, a learning method is needed to facilitate the mathematical
literacy skills of prospective teacher students. The aim of this research is to depict problem posing
learning with a word problem theme that can strengthen the mathematical literacy skills of
prospective teacher students. This qualitative research uses descriptive approach which conducted
students on third and seventh grade of mathematics education study program for the 2023/2024
academic year. Validation sheet Observation sheets, response questionnaires, assignment sheet,
and interview guide sheets are instrument for collecting data in this research. The results of the
research show that the steps for learning problem posing with a word problem theme to
strengthen students' mathematical literacy are consist of 2 steps. First; (1) choose a point, (2) List
attribute to recall prior knowledge, (3) what -if-not-ing- to construct, (4) pose the problem, (5)
analyze the problem, (6) communicate (7) emphasized by lecturer. Then second; (1) review, (2)
project, (3) emphasized by lecturer. The second step is implemented for meeting after first step.
The average validity percentage are 78% of the language content, 84% of mathematics content, and
80% of education content. The practicality of the design learning was 78,69%.

Keywords: mathematical literacy; problem posing; prospective teacher student; word problem.

ABSTRAK

Kemampuan literasi matematika siswa bergantung terhadap kemampuan literasi matematika guru
atau calon guru dalam mengajarkan literasi matematika. Kenyataannya, kemampuan calon guru
sekarang tidak dapat melakukannya. Oleh sebab itu, diperlukan sebuah metode untuk memfasilitasi
kemampuan literasi matematika calon guru. Tujuan penelitian ini adalah mendeskripsikan
pembelajaran problem posing bertema soal cerita yang dapat menguatkan kemampuan literasi
matematika mahasiswa calon guru. Penelitian ini menggunakan pendekatan deskriptif yang
diterapkan kepada mahasiswa semester 3 dan 7 program studi pendidikan matematika TA
2023/2024. Adapun instumen penelitian antara lain; lembar observasi, lembar tugas, lembar
kuisionair, dan pedoman wawancara. Hasil dari penelitian ini adalah diperoleh langkah dalam
pembelajaran problem posing bertema soal cerita yang dapat menguatkan literasi matematika
mahasiswa calon guru sebagi berikut; (1) menentukan tema, (2) menuliskan informasi dari tema, (3)
mendiskusikan perubahan infomasi dari tema, (4) menyusun masalah dari informasi yang telah ada,
(5) menuliskan solusi dari masalah, (6) menyajdikan hasil, (7) dosen melakukan penekanan.

Kata kunci: mahasiswa calon guru; literasi matematika; pengajuan soal; soal cerita.
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Introduction

In the 21st Century, the problems appear in daily life are increasingly
complicated and need complex skill to encounter it. The demands skill based on
some ealier studies are problem solving, critical thinking, creativity, innovation,
collaboration, communication, adaptability, initiative, and information literacy
(OECD, 2013; Stacey, 2011; Wijaya, 2016). Those skill have been integrated in
matematical literacy (ML). ML become part of construct those skill in 21st century
(Julie et al., 2017).

The integration of ML have more value not only mathematical knowledge as
skill to calculate but also skill to solve problem in applicant of real-world contexts.
This transformation become base of imperative of equipping students with skills
beyond procedures, calculation, recognizing the need to prepare them for the
complex challenges of the 21st Century (Schoenfeld, 2020). ML is the skill to
identify information, tranform problem, initiative solution, formulate solution of
problem, solve problems, and communicate mathematical concepts in applicant of
various real-world contexts (Geiger et al., 2015; OECD, 2014; Stacey & Turner,
2015) Equipping students with ML skill when they learn at school. ML accentuate
the learning to obtain of mathematical knowledge through a developmental
process thinking, mainly within school contexts (Madison, 2015). The main facility
of integration mathematical literacy is teachers or prospective teacher students
(PTS). Because teachers or PTS have art to teach, educate, transfer knowledge and
invite student to think in learning process, that's why role of teacher in student
learning proccess is important (Tjernberg, 2023).

Recently, ML skill of PTS are not able to understand well (Basri et al., 2021;
Riana & Zenizela, 2020). It consequences the ML skill of students which they are
taught in class (Jaramillo, 2020). So if PTS have a good experience in studying, they
will succeed to play in class and achieve their goals as teacher (Towers et al., 2017).
One of solution to encounter it, by improving teaching method to PTS. Base on
some earlier studies, problem posing effectively can improve ML skill or
achievements in mathematics skill, it also happen to student (Dhewy &
Ayuningtyas, 2019; Sangco et al., 2022).

Problem posing learning determine the independence of student to compose
problem base on information or situation (Juano & Pardjono, 2016; Manan &
Siswono, 2018). Problem posing is a student-centered learning, which has 2
cognitive step in learning proccess, encourage student to accept and challenge
(Falach, 2016). Accepting situation is condition where PTS accept information
given or accept situation determined by lecturer. Challenging situation is student
challenge situation by composing the new problem base on the situation given.
Earlier years, many studies collaborate with teacher, pre-service teacher, and
student about problem posing. Pre-service teacher is prospective teacher student
in the last grade have been pracatical. Ulusoy & Kepceoglu, (2018) inverstigated
pre-service teacher, that most of the pre-service teachers pose a problem base on
all quantitative data given in task. Unlii & Sarpkaya-aktas, (2017)investigated the
problems posed by pre-service teachers that they generally posed verbal problem
and used daily language. To overcome difficulties in solving real-life problems,
media that incorporates everyday contexts is needed (Sugiharti et al., 2025).
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Theme in this problem posing learning is tipe or model of problem was
composed by PTS. PTS not only pose the problem whatever they want, but pose
the problem base on situation become a word problem. That is the point, students
is invited to hard think to pose new problem in literacy tipe. Base on eludication
above this research studies problem posing learning which can strengthen
mathematical literacy. The aim is to depict design of problem posing learing to
strengthen mathematical literacy of PTS with a word problem theme.

Research Methods

This study was kind of development, ecxactly, Research and Development.
this study focused on development of design learning. The product developed was
a Design Problem Posing Learning to Strengthen Mathematical Literacy of PTS
With A Word Problem Theme. The mathematical material was abritary on Senior
High School and Junior High School Level. And the kind of problem is multiple
choice, short answer, essay, matchmaking, and complex multiple choice. Research
and Development used Plomp Theory (Plomp & Nieveen, 2013), it consist of three
steps, namely; (1) Preliminary Research, (2) Prototyping Phase, and (3)
Assessment Phase. The procedure of this study was depicted in Figure 1.

FASE PENGEMBANGAN ALUR SIFAT KAJIAN
FPreliminary Research
« menganalisis kebutuhan mahasiswa calon gun Empiriz dam
meninjau fiteratur (Litearasi Matematika, problem posing) Teoritis
merancang kerangka desain pembelajaran interaktif
FPrototype FPhase
Teoritis
Mengembangkan desain Prototipe/ -
pembelajaran f=01.23

Prototipe/it Tidak

JS=0123_

Empiris

{Assessment Phase

Wji Coba prototipe

Eetarangan
Pi#han Tindak
{mahasiswa calon guru) = man-Vinlulon
e
-

analisis

"
i - : A8
Tidlak Tidak - Ermn piris

Hasil Prototipedy

Figure 1. Flowchart Prosedure Research

Then the subject is PTS, consist of third grade and seventh grade of
mathematics education study program for 2023/2024 academic year in Unipdu.
Excactly, their number is 40 PTS. (1)Validation sheet, (2)observation sheets,
(3)response questionnaires, and (4)test sheet were instruments for collecting data
in this research.
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Validation sheets were used to validate product prototipe by validators based
on three aspects; language, mathematics, and education (learning models).
Observation sheets were used to capture activity learning proccess. Then response
questionnaires were used to know the learning proccess from PTS view.
Assignment sheets were used to analyze the quality of posing problem has been
composed by PTS. The criteria of this research is valid, pratice and effective. Valid
is based on validation sheet. Practice is based on observation sheet and response
questionnaire. The effective is based on test sheet. There were formula to
determine validity and praticity of the product. The following formula is;

n
j=1Vji

e n
: the average of validation result by validators/respondens for each item.

: the validator's j-th value data for the i-th item.
: the number of validators/respondents

Meanwhile, the percentage of validity for each indicator (Pi) and the percentage of
assessment for all component/indicator aspects (Ri) are determined using the
following formulas;

P; =%>< 100%

: ercentage of validation results for each item.
: average value of validation results from all validators for each item.
: maximum score

The percentage of assessment for each aspect is determined by the following
formula
_— z:?=1pi

m

R;

: percentage of overall validation results for all item.
: percentage of validation results for each item.
: number of item

The catagrization of criteria is base on the table 1. It was used to analize the
level of validity and practicality the product.

Table 1. Criteria of validation and pratical of reseach
Percentage of average

e : Valid Criteria Note
validation/practically score
85<P <100 Very valid /practical No Revision
70 < P <85 Valid / practical No Revision
55<P<70 Valid/practical enough Revision
40 < P <55 Valid / practical less Revision
0<P<40 No valid / practical Revision

(Source: Widjajant et al., 2023)
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On the other hand, analyzing the effectiveness of the product used the test
sheet. The product is catagorized as effective product if 75% of PTS in 3rd and 7th
(grade/semester) can pose mathematics literacy problem from information in test
sheets. And the point of this analyze such as; realistic, logic, contextual, solution,
literacy type.

Results and Discussion
Result

The research objectives had been said that this study conducted to develop
design problem posing learning to strengthen mathematics literacy of PTS with a
word problem theme. The result of the development learning design were steps of
problem posing learning. This design can be integrated with other learning tools,
such as; worksheet PTS or learning media. This design focused of high education,
because based on andragogy learning. Where, the PTS have to be active, be
initiative, and assimilation in learning. And a part of this desain is project to train
the mathematics literacy throgh posing word problem. The design of this problem
posing learning consist of two main stage. The first one is implementation of
problem posing learning, for first meet. Then the second one is project for second
meet and after. Clearly, the stage of the design is illustrated in Figure 2.

| Choose point & mc’h‘f‘pﬂ"mﬂ;ﬂ' What-Fnoting S
(Memilih unsur (Mandafar darl 0 to construct
konsep, prinsip, * " H # Mendiskusikan Jika
Penguatan teorema, masalah '22’;"1“; b ::g ﬁ_:'l&g informasi yang
atau gambar ditebotian didapatkan diganti)
(penguatan Ini
merupakan langkah
tambahan sebagal
kesimpulan dan
penguatan dari Dosen ini 1 i @i
bersifat opsional) Communicate W hAna}.ﬁe @ Pose @
(Menyampaikan i d E.E"’ e"l § the problem
gmses masalah itu . e:‘e” a 5";D “B « (Membuat masalah
dibuat dan bagaimana jatanal yang olte: dari informasi yang
solusi didapatkan) telah disebutkan)
W Project Penguatan W
Review {langkah Ini ini . -

(Langkah ini P kan lanjutan, ini p langkah sebagai
Langkah awal belajar, " " * P tahap 1 saat i kesimpulan dan penguatan dari Dosen ini bersifat
menyampaikan proses mahasiswa memahami o

pembelajaran dan proses problem posing, opsional)
bersifat opsional) sehingga pose problem
tanpa informasi -bebas)

Figure 2. The Design Problem Posing to Strengthen Mathematical Literacy of PTS

Data was obtained from validity three aspects, consist of; language,
mathematics, and education. The validity shown in table 2.

Table 2. Validity result of design learning in three aspects
Percentage of

Criteria of

Ne: fepeck validity validity Nioke

1 Language content 78% Valid No revision
2. Mathematics content 84% Valid No revision
3 Education content 80% Valid No revision
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Table 2 above can be explained that the validity of this product based on
three aspect. And the average of the validity result 80,7%, it means that the
product in valid criteria.

Table 3. Practical result of learning process.
Percentage Criteria of

NG |Aspect of Practical Practical N
1. PuncFuahty between plan and process 70% Practical  No revision
learning
2. Achievement of learning objectives 84% Practical No revision
3. Activeness of student in learning 80% Practical No revision
3. Implementation steps of Problem Posing
a. Choose point
b. Listattribute of info 78% Practical No revision
¢. What if-not-inf to construct 75% Practical  No revision
d. Pose the problem 80% Practical = No revision
e. Analyze to problem 70% Practical  No revision
f. Communicate 72% Practical  No revision
g Strengthening teacher 82% Practical No revision
85% Practical No revision
4. Interactive among students 82% Practical No revision
5. Interactive between teacher and 81% Practical  No revision
students
6. Creating interest of students 84% Practical No revision

The table 3 is result of observation sheet. And the average of that result is
78,69%. It still in pratical criteria base on table 2. Some note from observer are the
material of information in step ‘choose point’, it is less varied. Because PTS need
more varied information so can be creative pose the problem. Then ‘commucate’
step, PTS are still feel shy and afraid to be wrong of what they have done.

Then, the result of effectiveness of the product is analyzed qualitatively.
Generally, the PTS can pose the problem from given information. The materials are
also varied. But the from contextual aspect is still less. Because the country is too
far and not all PTS can know that place. The number in the problem is logic for cool
weather. It is illustrated in Figure 3.

Saae i Suhy o negara Jwedia Jec/an_g felak
Stagit . fado Siang har Suhu mencapa; (0°C
Aan  alan tfuren 3°C  Jgehop men?”-

BDeritewe  adataf, data Suho A liegara Swedia
dart Jam ra.00  Jampai Jam 20,006

Jam Sulo
2. oo 10°¢
14 .00 4°c
6. oo -2°C
18 . 0o ¥ -& ¢
20 .00 -14 °c

Figure 3. Result of worksheet PTS.
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Also from figure 3, there is a useless tabel, because information in table
have explained in the narative text before. It reduce the literacy in narative text.

In other view, the variety of problem posed by PTS is more than one. Some
of them are multiple choice, essay, matchmaking. They are shown in Figure 4.

Pada butan oktober 4anggal 30, Cuhu Cuaca
& daeral,  Peteronan  mencapai 32°C . Menuruk
Perkiraan  cuaca  dikatakan bokwa  pada  4angqal
2\ Oktobec Suly meqespal  36°C Daci pemagacan
ol Aeesebuk |, becapaeal pecbanditgan  Suwe  Cuaca
Pada 4230992l 36 Owtober dan taagga)
3\ Qkidber Adalakl __

aA. 3 :4
. 213
C. % %4
0. 9 =3

Figure 4. The type multiple choice problem

Rania  meng Gakan 23 soal dast 36 soal yjtan. 1o jq.wabm\ya {enyata  benar

dan sisanya  salah . Jika Jauaban  benar bernilar & dan salah bernilai -
ultan sewa Ronte  adalah |

dan 4 duk Mel'gawa(: besnilai 0 . Maba nilai
P"-“\’Q‘ucdﬁ‘\ %

filai benar :10 x § = €O

MNilai Saleh - (3% -t = -3

Tda® teruwgh = (ax0=> O
Nl Rante  gpeeyz  cox(-13) 40 = 37
Figure 5. The type essay problem
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Penuvonaw  gyhu di neoara
Swedia dari pukul 12-00 - 20.00
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q
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i

Figure 6. The type matchmaking problem
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Discussion

The development design learning is for PTS in high education. So the stage
used andragogy learning approch. Andragogy learning is often implemented for
adult learners prefer in higher education (MacKeracher, 2004; Pratt, 1988). Where,
PTS are invited to initiative posing problem based on their experience before. And
the principles of PTS in high education as adult learning, for instance; learning-
centered, interactive, constructive, and transformative dimensions of
learning (Muneja, 2015).

Problem posing for learning process is student-centered approach. So
Problem posing prefer implemented in high education. Problem posing can
encourage student to be active in class; accepting and challenging (Falach, 2016).
Accepting, PTS accepts the information to be understood and recall prior
knowledge in it. Challenging, PTS arranges the information to be transformed be a
problem which is new and unique.

Secondly, after given information (as Choose point) and PTS recall prior
knowledge. PTS is invited to discuss the information, from that what can be
transformed to be keyword or question. The discussion is an important technique
to develop students’ engagement (Ampatuan & Jose, 2016; Indriani, 2016; Robson,
2016). The discussion can motivate learners, they will learn from peers(Alfino et
al, 2019; Tesfaye & Berhanu, 2015). Moreover, group discussion can improve
learning and interaction among students, which it turns leads to better
achievement.

Then pose the problem, this phase will persuade even force student to think
loud to compose the new problem, in this case is mathematics problem. Posing a
mathematical problem become a main activity of mathematical thinking (Lang,
1989). Posing a problem is a one of key indicator of mathematical creativity
(Joklitschke et al., 2019; Van Harpen & Presmeg, 2013).

The analyze problem is phase to investigate the problem and solve it. One of
enhancing learner to understand mathematical content by solving a problem. In
problem solving, students understand of the problem and start generating
hypotheses about possible solutions (Molnar & Greiff, 2013). Student have to
analyze the problem, then formulate the solution by investigating the given
information or problem (Hmelo-Silver, 2004).

And then, communicate, phase students communicate or present the
process how to pose the problem. This phase students explain the begin of list
attributes till solutions of new problem have posed. A researcher said that
communication become tools of thinking and auxiliary to mathematical knowledge
or thougt(Sfard & Kieran, 2001). Prof. Stella Christie as Deputy Minister of Higher
Education, Science and Technology ever said that the way to construct strong
memories is elaboration. Elaboration is rewrite or explain to others, because
communication will strengthen our connection memories (Oktarina, 2025).
Further more, communication skill are ranked as the highest priority skills to
compete in order to be ready for workforce in 2030 (OECD, 2019).

Strengthen, is the final phase in the first step. In this phase is the teachers’
turn. Teachers explain again the process what student done of posing problem.
And the emphasizes that other students have not understood.
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Second step of this learning are project and strengthening. Because the
object of learning are students in higher education. They are taught by andragogy
learning style. And the second step or after of 16 meeting, project is a first phase.
Project in learning create meaningful learning experience, even it helped related
skills to to be develop during learning process (Hsbollah & Hassan, 2022). Project
in learning refers to an inquiry-based instructional method that engages learners
in knowledge construction by having them accomplish meaningful projects and
develop real-world products (Brundiers & A., 2013; ].S. & Shin, 2014). In this phase
students are given an information to solve the project and then they explain the
process to the others. Last phase is strengthening by teacher base on project have
been explained by student.

Conclusion and Suggestion

Based on the analysis, criteria of the developed design was in category valid
and practical. The average validity percentage of the language content was 78%,
the average validity percentage of the mathematics content was 84%, and the
average validity percentage of the education content was 80%. The practicality of
the design learning was 78,69%. Therefore, Design Problem Posing Learning to
strengthen mathematical literacy tih a word problem theme is recommended
because it is very suitable for use in learning in student higher education. The
advantages of this design on strengthening the matematical literacy, in this case
problem posing learning create meaningfull learning by project have been done by
student. In addition, this design learning proritize literacy so the theme is a word
problem. Word problem help student on mathematics literacy.

This research has limitations, including the fact that the design learning is
only used on students of mathematics education. Therefore, future research can be
developed the not only for students of mathematics education, or implemented in
school with different learning style. In addition, future researchers can examine
the effectiveness with quatitative data have been transform from qualitative data.
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