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Abstract. Mathematical literacy is one of the relatively new courses in the S-2
Mathematics Education Study Program. The emergence of the course is due to
following the development and needs in the world of education. This research
explores the need for the development of teaching materials for Mathematical
Literacy courses. This course is a compulsory course for students of the S-2
Mathematics Education Study Program. This paper focuses on preliminary re-
search that includes two initial stages in the ADDIE development model consist-
ing of Analyze, Design, Develop, Implement, and Evaluate. Furthermore, refer-
ring to the curriculum of the S-2 Mathematics Education Study Program, this
course will only take place in the 2021/2022 academic year. Therefore, this
course requires teaching materials so that students can master the material well.
Thus, it is necessary to develop teaching materials for Mathematical Literacy
courses to help students master the theory and then apply it in developing math-
ematical literacy tasks. The teaching materials referred to in this study are
handouts and student worksheets which contain some knowledge and tasks that
help students master Mathematical Literacy material and its application in devel-
oping mathematical literacy questions that meet valid and practical criteria.

Keywords: Teaching Materials, Handout, Student Worksheets, Mathematical
Literacy

1 Introduction

Mathematical literacy can be defined as the ability to apply mathematical concepts and
skills to solve practical problems in a wide variety of everyday life contexts, for exam-
ple, at home, work, and participation in community life and as citizens [1]. Mathemat-
ical literacy is the ability of individuals to formulate, use, and interpret mathematics in
different contexts. It involves using mathematical concepts, procedures, facts, and tools
to describe, explain, and predict phenomena [2]. It helps individuals understand the
importance of mathematics in the world, enabling them to make informed judgments
as responsible and thoughtful citizens. There has been a growing emphasis on mathe-
matical literacy in its application in everyday life, Mathematical Literacy is one of the
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Mathematics Education students are also given these courses so that they are not left
behind by the outside world.

The development of this teaching material is expected to help students in mastering
the Mathematical Literacy material that has been studied together to apply it in the next
task, namely compiling mathematical literacy questions. This is done because it can be
used as a teacher's provision in helping students facing AKM (Minimum Competency
Assessment) at school. Based on the description above, it is necessary to develop teach-
ing materials for Mathematical Literacy courses that can help students of the S-2 Math-
ematics Education Study Program in mastering Mathematical Literacy course material.
Therefore, the purpose of this research is to develop teaching materials for Mathemati-
cal Literacy courses for students of the S-2 Mathematics Education Study Program that
are valid and effective.

2 Literature Review

2.1  Teaching Materials

Teaching material plays a crucial role as a learning tool, providing packaged resources
for effective instruction. These materials are thoughtfully organized to facilitate the
learning process, ensuring accessibility through clear language suitable for different
knowledge levels and ages to learn independently with the help or guidance of educa-
tors [3]. Students are expected to easily and freely control the desired learning activities
in the form of learning speed, depth of understanding of learning, range of content of
learning activities, and time used. The existence of teaching materials can provide easy
access to be able to learn anytime and anywhere [4].

In higher education learning, teaching materials become a supporting tool for learn-
ing in the classroom. The teaching material must be able to be understood by students
to generate interest in reading and be able to involve their thinking process awareness
[5]. Teaching materials are a very important component because they can support learn-
ing process activities. Teaching materials can be developed according to the character-
istics of the material and the needs of learning.

Teaching materials have functions including reflecting a tough point of view, pre-
senting a rich and easy-to-read source of subject matter, providing a neatly arranged
source of material, and presenting materials or means of evaluation and remedial that
are harmonious and appropriate [6]. Based on these functions, this study emphasizes
the function of teaching materials as a source of material and evaluation.

Based on the process, there are two types of teaching materials, namely printed and
non-printed teaching materials. There are also several types of printed teaching materi-
als, namely handouts, worksheets, modules, textbooks or textbooks, brochures, leaflets,
and so on. In this study according to the description above, the teaching materials de-
veloped include handouts and worksheets.
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2.2 Handout

Handouts are written materials prepared by a teacher to enrich students' knowledge [7].
In line with this meaning, Kosasih explained that handout material is teaching material
that serves to support, clarify, and enrich the main teaching material. Handouts can be
obtained in various ways, namely by downloading from the internet, adapting a book,
summarizing from the main book, or various sources. Handouts can be in the form of
notes that present concepts, principles, and main ideas about a topic to be discussed.
Handouts can also take the form of diagrams that present charts, sketches, or drawings,
drawn in full or incomplete. The final form of handouts is a combination of notes and
diagrams.

2.3  Worksheets/Student Activity Sheets (LKM)

Teaching materials used in teaching and learning activities in the classroom that can
support learning activities are Student Worksheets. Student Worksheets are a set of
papers containing tasks that must be carried out by students to do a task and play a role
in helping students combine their physical and mental activities during the learning
process [8]. Additionally, student worksheets help teachers guide students in discov-
ering concepts through their activities. Students are expected to complete learning ex-
ercises, express their creative ideas both individually and in groups, exercise critical
thought, and cultivate positive group dynamics while using student worksheets. Stu-
dents use worksheets, which are printed sheets of paper with information, summaries,
and directions for carrying out learning exercises. These assignments, which can be
either academic or practical, speak to the competencies that students must acquire.
Their utilization is reliant on other educational resources.

This Student Worksheet is expected to increase student independence in learning so
that the role of the lecturer is only as a facilitator in the classroom and students are
actively involved in their learning activities [9]. The purpose of compiling this Student
Worksheet is to increase student independence in learning in class and carrying out
written exams [10].

2.4  Mathematical Literacy

Literacy skills are very important in the 21st century. In this technological era, the avail-
ability of information provides space for everyone to improve their quality of life. How-
ever, to be able to utilize the information properly, one certainly needs to be the "sub-
ject" of the information. In other words, a person needs to be able to choose good and
useful information critically to be able to apply it in his life [11]. Mathematical literacy
consists of the words literacy and mathematics. Based on these two words, mathemati-
cal literacy means mathematical literacy or literacy in mathematics. Thus, mathematical
literacy is a person's ability to use mathematical knowledge to solve existing problems.

Mathematical literacy, also known as numeracy, is the application of mathematical
concepts and skills to solve practical problems in everyday life. It involves the analysis
and interpretation of quantitative information, such as graphs, tables, diagrams, and
charts, and using this analysis to make predictions and informed decisions [1].
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Mathematical literacy refers to an individual's ability to effectively utilize and un-
derstand mathematics in various situations. It encompasses the application of facts ,
mathematical concepts, tools, and procedures to describe, explain, and predict phenom-
ena. This proficiency enables individuals to acknowledge the significance of mathe-
matics in the real world, which in turn facilitates the development of sound judgments
and the cultivation of constructive, compassionate, and thoughtful individuals. In line
with this understanding, NCTM defines five competencies in learning mathematics:
Mathematical Representation, Mathematical Reasoning, Mathematical Connection,
Mathematical Communication, and Mathematical Problem Solving. These abilities are
necessary for mathematical literacy. The ability to formulate, use, and comprehend
mathematics in a variety of circumstances is known as mathematical literacy. It entails
applying mathematical reasoning and making use of mathematical ideas, rules, data,
and instruments to explain phenomena [2]. Individuals who possess this skill can ap-
preciate the value of mathematics in daily life and take reasoned decisions. The ability
to reason mathematically is crucial to one's future success. [8].

There are three important components in mathematical literacy: mathematical pro-
cess, mathematical content, and mathematical context [2]. To measure these compo-
nents, indicators include formulating situations mathematically, employing mathemat-
ical concepts, facts, procedures, and reasoning, and interpreting, applying, and evaluat-
ing mathematical outcomes. Mathematical literacy is demonstrated through a person's
use of mathematical skills and abilities to solve problems.

3 Method

This research method is the development of R&D (Research and Development) using
the ADDIE development research model starting at the Analyze stage, Design stage,
Development stage, Implementation stage, and Evaluate stage [12]. The five stages are

flowing as shown below.
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Fig. 1. The ADDIE model.
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However, this paper is restricted to the first two stages, namely the analysis stage
and the design stage. The activities for both stages are depicted in the following sceme
(Figure.2).

3.1 Analyze

This stage is the data collection stage by conducting observations and initial interviews
about learning and learning resources used by students. The first observation analyzes
the use of learning resources in learning, as well as the characteristics of students and
the basic competencies of the material being studied. Determine appropriate learning
strategies to overcome existing problems. The results of the needs analysis are then
processed to accommodate various limitations in the field and then followed up by de-
signing media development.

3.2 Design

At this stage the researcher makes a design and focuses on the instructional objectives
to be achieved. The steps taken by the researcher were as follows: 1) compiling sup-
porting materials according to needs, 2) compiling learning objectives, 3) compiling
tasks that can make students achieve learning goals, 4) drafting prototypes of Student
Activity Sheets (LKM).

The following will present Figure 2 about the scheme of Activity Flow of Analyze
and Design on this research.

Identify learning

TESOUICES l

Identify learning goals e Determine material competence and
Student Activity Sheets (LEM) Design

Analyze student

characteristics and context

Fig. 2. Activity flow of analyze and design.

4 Results and Discussion

4.1 Analyze Stage

The curriculum of the S-2 Mathematics Education Study Program explains that the
description of the Mathematical Literacy course is to examine knowledge about the
understanding and modeling of contextual problems in mathematical literacy; basic
concepts and the PISA-TIMSS framework; the link between mathematical literacy and
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AKM (Minimum Competency Assessment), the application of mathematical literacy in
learning; and the development of mathematical literacy questions [13]. Based on this
description, the study materials of this course include (1) Some definitions of
mathematical literacy, the PISA-TIMSS framework, PISA results 2000-2018, and the
link between mathematical literacy and AKM, (2) Key concepts from the PISA
framework, (3) Contextual problems in mathematics, (4) Identification of mathematical
literacy, (5) Assessment process in PISA, (6) Application of PISA ideas in mathematics
learning, (7) Influence of PISA in mathematics education, (8) Mathematical Literacy
Support, and (9) Item development to measure mathematical literacy (PISA).
Furthermore, based on the above review materials and the review of several kinds of
literature, 2 corresponding source books were selected, namely (1) Kaye Stacy. 2015.
Assessing Mathematical Literacy. Springer International Publishing Switzerland [14].
and (2) Solomon. 2008. Mathematical Literacy. New York, Routledge [15]. Fig. 1.
shows the materials in the source books that correspond to the above study materials.

Study Materials Sourcebook
The Evolution and Key Concepts of the PISA Mathematics 1
Frameworks
The Real World and the Mathematical World 1
Formulating the Problem: Identifying Mathematical Literacy 2
From Framework to Survey Data: Inside the PISA Assessment 1
Process
Applying PISA Ideas to Classroom Teaching of Mathematical 1
Modelling
PISA’s Influence on Thought and Action in Mathematics Edu- 1
cation
Supporting Mathematical Literacy 2
The Challenges and Complexities of Writing Items to Test 1
Mathematical Literacy

Description:

1: Kaye Stacy and R. Turner. 2015. Assessing Mathematical Liter-
acy. Springer International Publishing Switzerland
2: Solomon. 2008. Mathematical Literacy. New York, Routledge

Fig. 3. Activity flow of analyze and design.

The above material is studied using a panel discussion method which begins with
students making a summary of the material and then discussed together. The learning
of this course is project-based, meaning that students are required to complete a project
as a final semester exam grade. The project is the preparation of mathematical literacy
questions. Project-based learning can increase student involvement in learning and
work together to obtain good solutions in solving problems. In addition, project-based
learning gives students choices in activities and provides an assessment of their
performance or product [16].
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On the other hand the application of project-based learning makes student collabo-
ration and interaction effective by placing students with different backgrounds and abil-
ities in small groups to achieve common goals. Collaboratively managed classes are
more motivating students, encourage curiosity, a sense of mutual assistance [17].

Furthermore, from some of the study materials above, it is necessary to take some
materials that can support students to complete their projects. Based on the description,
study materials, and learning methods, the study materials that will be developed into
teaching materials for Mathematical Literacy courses for S-2 Mathematics Education
students are The Real World and the Mathematical World, Formulating the Problem:
Identifying Mathematical Literacy, and The Challenges and Complexities of Writing
Items to Test Mathematical Literacy.

4.2  Design Stage

This stage aims to design a learning device prototype. Results at the design stage in the
form of research instruments, namely handouts for mathematical literacy courses that
students can use as references or references in the learning process and Student Activity
Sheets (LKM) that students can use as training material to understand the concept of
mathematical literacy. The device produced at the design stage this is called the initial
draft. The results of each activity at the design stage are described as follows

Handout. Handouts contain essential material information about mathematical literacy
based on the references used. There are 3 topics that will be studied by students. The
topic is Real World and Mathematical World; The Challenges and Complexities of
Writing Items to Test Mathematical Literacy; and Formulating the Problem: Identifying
Mathematical Literacy.

Student Activity Sheets. LKM contain questions or commands that aim to see the ex-
tent of understanding of the content after the discussion is carried out. The LKM con-
tains questions based on the problems presented in the handout. Students write answers
based on the results of discussions with working groups in constructing ideas to produce
appropriate problem solving solutions.

Both types of teaching materials will be used by lecturers and students together and
designed systematically to obtain valid and effective results. Furthermore, the handouts
developed are in the form of notes or diagrams that include objectives, material sum-
maries, and references, while the student worksheets developed include (1) Topic Title,
(2) Instructions, (3) Questions or commands related to the topic studied which are anal-
ysis or project in nature, and (5) References.

This is in accordance with the opinion of Branch (2009) that at the design stage.
Common components that must be designed are topics, activity objectives, material
concepts presented, questions to measure understanding before entering the develop-
ment stage [12].
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5 Conclusion

The results of the analysis stage are obtained from 2 source books along with the ma-
terial to be developed for teaching materials. The first sourcebook, namely Kaye Stacy.
2015. Assessing Mathematical Literacy. Springer International Publishing Switzerland,
includes material on The Evolution and Key Concepts of the PISA Mathematics Frame-
works, The Real World and the Mathematical World, and The Challenges and Com-
plexities of Writing Items to Test Mathematical Literacy. The second sourcebook, Sol-
omon. 2008. Mathematical Literacy. New York, Routledge, includes material on For-
mulating the Problem: Identifying Mathematical Literacy.

The results of the design stage determined that the handouts developed were in the
form of notes or diagrams that included objectives, material summaries, and references.
The student worksheets developed included (1) Topic Title, (2) Instructions, (3) Ques-
tions or commands related to the topic studied which were analytical or project in na-
ture, and (5) References.
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