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Abstract. This article describes a part of study aimed to develop digital mathematical tasks like
PISA which afffvalid, practice, and having potential effect to secondary students” 21th century
competencics. The discussion of flis article is limited to the description of the first prototype of
PISA-like digital mathematical tasks. Design research type development study is chosen as
research methodology in this study that consisted of three stages namely preliminary stage,
prototyping stage, and evaluation stage. Data were gathered using printed documents such as
Erriculum document, PISA framework, and PISA problems and digital documents including
mathematical tasks in the form of digital video. The first prototype was produced after
experiencing changes in the choice of context, content, mathematical process, and conformity
with the level of the PISA problem.
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1. Introduction

Mathematical problems have potential roles in improving students” mathematical knowledge [1]. The
problems meant are not just algorithms, but they are really problematic to be solved [2]. In solving that
kind of problems, students need to use their previous mathematical knowledge and think deeply. PISA-
like mathematical task is one example of tasks that can be used to develop students” mathematical
thinking [1, 3]. The type of questions are contextual and non-routine problems that provoke students to
formulate solutions according to their mathematical abilities [4, 5]. The abilitiesffeded to solve PISA
questions are abilities that are relevance with 21 century competencies such as mathematical literacy,
scientific literacy, reading literacy, financial literacy, and problem solving skills [6]. However, it
becomes a matter for students who are not used to working on such questions because they are
commonly able to solve low order thinking tasks [5]. This condition happens to Indonesian students as
indicated by the PISA results [1, 2].

Many prior studies in Indonesia related to PISA were conducted. Some studies took the initiative to
seek efforts to train students' mathematical skills through developing PISA-like mathematical questions
[4-9]. Then, studies done by Bidasari [10], Novita [11], Silva [12], Sari [13], and Kurniati [14] each
described students’” mathematic§EJeasoning, creativity ability, problem solving ability, argumentation
ability, and students' high-level thinking skills in solving PISA type problems. In accordance with the
EZinands of the development of technology, Hoyles [15-17], Drijvers [18], and Oldknow [19] adduced
about the use of digital technology in mathematics education. International studies suggested that digital
mathematics environment makes students learn mathematics effectively [20-22]. However, studies
about digital-oriented PISA teaching material in Bahasa Indonesia are no available
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Considering the advantages of digital teaching materials and the limitations of previous researches
in Indonesia related to PISA, this study aims to develop PISA-like mathematics tasks in the form of
digital tasks. This kind of technology is expected to help Indonesian students to develop abilities which
are relevance with 21 century competencies.

) Method
%e method used in this research is design research type development study that purposes to develop
digital mathematics tasks like PISA tasks in the form of digital videos. Digital video is digital media
that presents a series of images - images that are read sequentially in a certain time so that it looks like
a moving image. 1

The study itself consisted of 3 stages namely preliminary stage, prototyping stage, and evaluation
stage. In the first stage, PISA problem characteristics including context, content, and mathematical
process were analysed. Then, in the next stage, prototype of digital videos was designed according to
the characteristics of PISA problems. Like PISA problems, the digital video itself contains a contextual
mathematical problem presented in certain duration. In the third stage, the prototype of digital videos
designed were evaluated. Specifically, this article is limited into the prototype description of PISA-like
digital mathematics tasks in the self-evaluation step.

Data were collected by using both printed documents and digital documents. The printed documents
@ere curriculum document, PISA framework, and PISA problems. Digital documents meant were
mathematical tasks in the form of video digital.

3. Result and Discussi@

To develop PISA — like mathematical tasks in the form of digital video, in the preliminary stage, PISA
frameworks were analysed. There were some items considered in PISA problems namely mathematical
processes, mathematical contents, and mathematical contexts [23].

The mathematical processes are categoriZff into 3 types namely formulating, employing, and
interpreting. Formulating means that students are able to recognize and identify opportunities to use
mathematics and then provide mathematical structureff}for problems that are presented in some
contextual form. Employing means that students are able to apply mathematical concepts, facts,
procedures, and reasoning to solve mathematical problems and to form@ate problems to get
mathematical conclusions. Interpreting means that students are able to describe mathematical solutions,
results or conclusions and interpret them into the context of real-life problems.

The type of mathematical contents is quantity related to numbers and measurements; space and shape
related to geometry; change and relationship related to algebra; and uncertainty and data related to
statistic.

Then, the mathematical contexts are differed into personal, societal, occupational, and scientific.
Personal means that the context that comes closest to the life of the student himself. Societal means that
the context on the perspective of the community. Occupational means that this context can occur in the
school effironment and in the workplace or centered on the world of work. Scientific means that
contexts classified in the scientific category relate to the application of mathematics to nature and the
issues and topics related to science and technology.

Moreover, PISA problems have a main characteristic that the problems are real life problems that
enhance students’ ability to solve problem. Beside PISA frflework analysis, researchers also
considered the characteristics of digital technology and levels of higher order thinking skills. The
characteristics of digital technology in the form of practicality and media readability. The digital
technology content refers to three levels namely analysis level, evaluation level, and creativity level.
Thus, according to those characteristics, PISA-like mathematical tasks in the form of video digital were
designed. The following figure shows one example of digital video of PISA-like mathematical tasks
designed.

(5]
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Berapa persen berat mobil yang baru dibandingkan dengan mobil

mutia yang lama ?

Figure 1. One of digital videos designed according to PISA framework, uncertainty and data content

type

Figure 1 shows that digital video designed contains PISA-like mathematical tasks using car context.
The content used is Uncertainty and Data. The context type is Personal. The question asked about
comparison of two car weight. This context seems a fake context since this problem rarely happens in
everyday life. When it was evaluated through self-evaluation, researcher determined to do revision. The
result of revision is showed in figure 2.

Andi hendak mengganti smartphone yang dimilikinya. Dia
melihat — lihat smartphone versi terbaru yang ada di sebuah
toko seluler. Smartphone Andi saat ini memiliki berat 163
gram. Kemudian dia memutuskan untuk membeli versi
terbaru dari smartphone dengan merek yang sama dan

memiliki berat 168 gram.
.

Figure 2. Revised digital videos with uncertainty and data content type
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The digital video figure showed in figure 2 is a revised digital video after self-evaluation did. The
problem asked about comparison of mobile phone weight. The problem given also used images of two
[Fobile phones that are compared. Related to HOTS level, it is categorized into analysis level since
students are expected to be able to think mathematically and reasoning.

Menurut anda apakah pilihan Ana sudah
lebih hemat dibandingkan menggunakan
diskon 10% ? Tuliskan alasan yang
mendukung jawabanmu !

Figure 3. Digital videos with change and relationship content type

Figure gghows that digital video designed contains PISA-like mathematical tasks described in some
sentences. The content used is Change and Relationship. The context type is Personal. The question was
presented using sentence narratives. It used a little animation to move the writing. Human sound was
inserted purposing to describe the problem. When it was evaluated through self-evaluation, researcher
determined to do revision. The result of revision is showed in figure 4.

Zahra ingin membeli Smartphone untuk
hadiah ulang tahun ibunya. Zahra tertarik
untuk membeli satu unit iPhone dengan
harga Rp. 22.500.000,- yang sedang promo
free voucher dan diskon 15% di sebuah
toko online. 7ahra memutnskan membeli
iPhone tersebut dengan menggunakan
diskon 15%.

b o 0297704

Figure 4. Revised digital videos with change and relationship content type
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Figure 4 shows the changes after digital video about change and relationship revised. The problem
given is not only described in sentences but also is inserted some pictures, animation, and human sound.
The visualization of problem is expected to be able to support students’ understanding of the problefs)
given. The problem given is categorized into evaluation level since Students are expected to be able to
develop and work with models for complex situations, identify obstacles and clarify guesses.

Digital video designed need to pay attention to the PISA framework which contains mathematical
processes, mathematical content, and mathematical contexts. In the form of task presentation, the
depictive questions given look more visual than the questions given in a narrative way where the use of
sentences is more dominant. According to Hooglad [24], the presentation of depictive questions can
support students' understanding of the mathematical problems given. In addition, not all contexts in daily
life are good contexts to encourage students to learn mathematics through this context. Good context
problems are mathematical problems that can stimulate students to think and work through the questions
given [25]. They are able to solve the problems in their way and with many other possibilities.

4, Conclusion

PISA-like digital mathematics tasks in form of digital video were developed based on PISA framework
and excellence of technology. The mathematical tasks designed like PISA problems must consider the
characteristics of mathematical process, mathematical content, and mathematical context. Not all
contexts used are good context to provoke students in learning mathematics. The context used also needs
to pay attention to the presence or absence of this context in the lives of students.
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