
 

 

Developing Mathematical Literacy Task in 

Multiplication and Division of Algebraic Expression 

Novita Sari1,* Novika Sukmaningthias2 Zuli Nuraeni3 Ruth Helen Simarmata4 

Uswatun Hasanah5 Khairani Nasya Anggraini6 

1,2,3,4,5,6 Mathematics Education Department, Universitas Sriwijaya, Indonesia 
*Corresponding author. Email: novitasari@fkip.unsri.ac.id 

ABSTRACT 

This study aims to produce mathematical literacy tasks in multiplication and division of algebra expression which 

is valid and practical for grade 7. This product was developed through development research with formative 

evaluation from Tessmer. The formative evaluation involves two stages, preliminary and prototyping. In this study, 

the prototyping phase comprises self-evaluation, expert reviews as well as one-to-one, and small groups. There 

were three experts who validated the content, context, and language of the tasks and total of eight students in grade 

8 of SMP Negeri 40 Palembang as the research subject for one-to-one and small groups. Walk through, interview, 

and documentation was used to collect data. Data collections, in the form of interview result, comments, 

suggestions, and documents of students’ answers, were analyzed descriptively. This study produced mathematical 

literacy tasks in multiplication and division of algebra expression for grade 7, which are valid through validation 

from expert review as well as one-to-one and practical from the small groups. Furthermore, this mathematical 

literacy tasks can be implemented by teacher or other researcher in the class in order to know the effectiveness and 

the potential effect which are given. 
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1. INTRODUCTION 

The fast-flowing development of information and 

technology is identified as 21st century where many 

routine and repetitive works are being replaced by 

technology like production machines and computers. 

The computer will substitute for each work in 

performing manual and cognitive tasks because each 

work requires information rapidly, and computers can 

process information quickly  [1], [2]. When a lot of 

routine work can be done by computers, today's work 

demands are no longer on how to use mathematical 

calculations but more on how we understand a system 

and how to develop it. This is an important concern for 

the world of education to prepare a generation that has 

21st-century abilities, namely solving complex 

problems, thinking critically, arguing, 

communicating, and collaborating in future work. 

Mathematical literacy can be the solution as the 

component to promote 21st-century skills [3], [4]. 

Mathematical literacy is unlimited to the skill of 

applying mathematics counting but encompasses 

knowledge of mathematics in broad understanding [5]. 

Mathematical literacy is simply meaning as the 

knowledge of how to know mathematics and apply it 

in everyday life. Furthermore, The Organization for 

Economic Corporation and Development (OECD) 

develops a broader meaning of mathematical literacy. 

Mathematical literacy is an individual's capability to 

formulate, use, and interpret mathematics in various 

contexts that help individuals to recognize the role of 

mathematics in world and to make the judgments and 

reasoned decisions needed by engaged and reflective 

citizens [6]. Mathematical literacy includes seven 

basic mathematical abilities, namely: (1) 

communication; (2) mathematizing; (3) 

representation; (4) reasoning and argument; (5) 

devising strategies for solving problems; (6) using 

symbolic, formal, and technical language and 

operations; and  (7) using mathematical tools [6]. 
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In the 2013 curriculum, there are five objectives of 

learning mathematics in primary to secondary schools. 

They are capable of: (1) understanding mathematical 

concepts; (2) using patterns as conjectures and solving 

problems, making generalizations based on existing 

phenomena or data; (3) using reasoning on properties, 

performing mathematical manipulations both in 

simplification, as well as analyzing existing 

components in problem solving in the context of 

mathematics as well as outside mathematics; (4) 

Communicating ideas, reasoning, and constructing 

mathematical proofs (5) having an attitude of 

appreciating the use of mathematics in life; (6) having 

an attitude and behaviour that is according to the 

values in mathematics and learning; (7) performing 

motor activities that use knowledge of mathematics; 

and (8) using aid tools [7]. There are similarities 

between the eight basic mathematical skills in 

mathematical literacy and the objectives of learning 

mathematics in the 2013 Curriculum in Indonesia. It 

can be said that the goal of learning mathematics to be 

achieved in Curriculum 2013 is mathematical skills in 

mathematical literacy. 

In the 2013 Indonesian Curriculum, mathematical 

literacy is one of the competency areas for graduates 

needed to face future challenges. However, the 

mathematical literacy ability of Indonesian students 

currently is low. The 2018 Programme for 

International Student Assessment (PISA) assessment 

reports that Indonesia ranks 72 from 78 countries. In 

mathematics, the average score of Indonesian students 

end up at 379 while the OECD average score of 487 

[8]. A Previous study concerning students' 

mathematical literacy also showed that it is very low 

with algebraic content was in a low category [9]. 

Based on the analysis of content standards for 

junior high school mathematics subjects in the 2013 

Curriculum, the number of Basic Competencies for 

algebraic material is more than other materials. 

Algebra is one of the contents that is often discussed 

in PISA problems encompassing algebraic 

expressions, algebraic properties, equations, and 

inequalities [10]. Algebra is also necessary to be 

mastered because knowledge and skills of algebra are 

also related to daily life either immediately or as a 

precondition. However, research on student literacy in 

simplifying algebraic expressions shows that students 

have fluency in routine questions of simplifying 

algebraic expressions, but not for non-routine 

questions and story questions [11]. In fact, to measure 

students' literacy skills, of course, through the 

provision of mathematical literacy tasks appearing as 

real-world problems. It is because mathematical 

literacy starts from realistic problems [12]. Learners 

must be promulgated to the two mathematical content 

and real-life contexts. Furthermore, mathematical 

content is required to understand real-life contexts 

whereas context determines the required content [13]. 

Unfortunately, mathematical literacy tasks are 

rarely given to students during learning. Students are 

used to getting explanations, formulas, and rote 

theories. The fact is that there are a small number of 

instructional instruments that can contribute to the 

development of them. This can be seen from the 

learning assessment whose substance does not equip 

students to become skilled at literacy [14]. Based on 

the analysis of algebraic material questions in the 

published student math textbooks by Balitbang grade 

VII semester 1 revised edition 2018, it was found that 

the problem of mathematical literacy specifically for 

multiplication and division operations was still small. 

If students are not familiarized with mathematical 

literacy problems, students' mathematical literacy 

skills are difficult to develop. 

From the facts described, the development of 

mathematical literacy tasks on multiplication and 

division of algebraic expressions is a need so that it 

helps teachers in learning. Moreover, it is equally 

essential that the mathematical literacy task developed 

can provide students a space to practice and develop 

their mathematical literacy skills. Therefore, this 

research is urgent to be carried out due to the 

limitations of mathematical literacy tasks, especially 

in the material of multiplication and division of 

algebraic expressions that are useful as a means for 

students to practice mathematical literacy skills and 

achieve the objectives of mathematics learning in the 

2013 curriculum. 

The objective of this study is to produce 

mathematical literacy tasks in multiplication and 

division of algebra expression for grade 7 that meet 

valid and practical criteria. This tasks will be used as 

the instruments for further research about 

mathematical literacy skill and can be used by 

mathematics teachers to teach about algebra material 

in the class. This product in the form of developing 

mathematical literacy tasks has several limitations, 

such as the material is limited to multiplication and 

division of algebraic expression and the product may 

not be optimal due to short of period of time as well as 

online learning situations during the pandemic. 
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2. METHOD 

2.1. Research Design 

The type of this study is development research. It 

encompasses two stages, namely preliminary and 

prototyping. The prototyping phase includes self-

evaluation, expert reviews as well as one-to-one, small 

group, and a field test [15]–[17]. However, this paper 

only discusses up to the small group stage in order to 

examine whether the mathematical literacy task in 

multiplication and division of algebra expression for 

grade 7 developed is valid and practical. The following 

are the stages of development carried out: 

2.1.1. Preliminary Stage 

At the preliminary stage, several investigations and 

literature reviews were carried out to prepare for the 

development of mathematical literacy tasks in 

multiplication and division for grade 7. After that, an 

initial prototype was designed based on investigation 

results and literature review. 

2.1.2. Preliminary Stage 

At the prototyping stage, the initial prototyping 

was self-evaluated then revised became the first 

prototyping. Three experts validated the first 

prototyping in terms of content, construct, and 

language. At the same time, the one-to-one phase was 

arranged to evaluate particularly on what obstacles the 

students face and how they understand the information 

and solving the tasks. From suggestion in these stages, 

first prototyping revised to second prototyping. In 

small group, the second prototyping was organized. 

This stage is done to see the practicality of developed 

tasks. The preliminary stage was conducted through 

Zoom Meeting Conference and Whatsapp. 

Based on Nieveen's valid criteria, content validity 

is that components of mathematical literacy tasks must 

be based on up-to-date knowledge (using context, can 

develop basic mathematical skills in mathematical 

literacy) while the construct validity is that 

components must relate to each other consistently. If 

the intervention meets these requirements, it is 

considered valid. Practicality means that it is usable 

with intervention in the normal conditions of learning.  

2.2. Research Subject 

The total research subject were seven students 

grade 8 of SMP Negeri 40 Palembang, in detail two 

students (high and low level) as subject in the one-to-

one stage and 6 students (high, medium, and low level) 

as subject in the small groups stage. Student grade 8 

was chosen with consideration that they had been 

learned about multiplication and division algebra 

expressions.  

2.3. Data Collection and Analysis 

Data collection techniques used in this research 

were walkthrough, interview, and documentation. 

Documentation was conducted to collect initial data 

related to mathematical literacy skills, multiplication 

and division in algebra expression, and other related 

literature. Interview is used to analyse the needs of this 

development. The walk through was carried out at the 

expert review, one-to-one, and small group stages. 

Data collection in the form of documents, comments, 

suggestions, and test results were analyzed 

descriptively. 

3. RESULTS AND DISCUSSION 

The development process carried out broadly 

includes the preliminary stage and the prototyping 

stage. The preliminary stage resulted in the initial 

design of mathematical literacy tasks in multiplication 

and division algebra expression called initial 

prototyping. The prototyping stage, namely expert 

review as well as one-to-one, resulted the first 

prototype then the second prototype was obtained after 

the small group. This article will specifically discuss 2 

tasks that have been developed. 

3.1. Preliminary 

In the preliminary stage, several steps were 

conducted. The first step was conducting needs 

analysis, curriculum analysis, and students analysis.  

The needs analysis was conducted by interviewing 

the mathematics teachers at SMP Negeri 40 

Palembang. The results are that the teachers want to 

improve students' mathematical literacy skills, the 

experience of teachers in making or developing 

mathematical literacy skills is minimal, and teachers 

rarely give math literacy tasks to students. In the 

student analysis, the research subjects are between the 

ages of 11-13 years. Based on the theory of cognitive 

development by Jean Piaget [18], this age range is in 

the formal operational stage. They began to experience 

a transition period from the use of concrete operations 

to the application of formal operations. In the 

curriculum analysis, the curriculum used is the 

curriculum 2013. The material for multiplication and 

division of algebraic expressions is included in the 

basic competencies of 3.5 and 4.5, namely, explaining 

algebraic expressions and performing operations on 
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algebraic expressions (addition, subtraction, 

multiplication, division) and solving problems related 

to algebraic expressions and operations on algebraic 

expressions. The prerequisite materials are namely: (1) 

algebraic expressions, addition and subtraction of 

algebraic forms; (2) area and perimeter of squares and 

rectangles. The indicators of competency achievement 

are performing multiplication operations on algebraic 

forms, performing division operations on algebraic 

forms, and solving contextual problems related to 

operations of multiplication and or division of 

algebraic forms.  

The second step was to design an initial prototype 

along with its rubric scoring. The last step was 

determining validators and research subjects where 

three validators and students grade 8 of SMP Negeri 

40 Palembang. 

3.2. Prototyping 

The prototyping stage encompassed self-

evaluation, expert review and one-to-one, small group, 

and field test. For this study, a field test was excluded. 

3.2.1. Self-Evaluation 

For self-evaluation, authors examined through 

discussing the initial prototype relating to content, 

construct, and language. Afterward, the initial 

prototype was revised became the first prototype.  

3.2.2. Expert Review and One-to-One 

The first prototype was validated by experts and 

tested on two students in a one-to-one phase. 

Validators of this study were three experts. They were 

Elika Kurniadi, S.Pd., M.Sc. and Ambarsari Kusuma 

Wardani, M.Pd.  Currently Elika Kurniadi, S.Pd, 

M.Sc. now engaged in mathematical modeling 

research as it is known that mathematical modeling is 

part of mathematical literacy. Ambarsari Kusuma 

Wardani, S.Pd. has conducted some research about 

PISA problems which has assess mathematical 

literacy. In addition, another validator is Mellyana, 

S.Pd., M.M. as a mathematics teacher who has a lot of 

experience in learning. These experts reviewed the 

first prototype in the matter of content, construct, and 

language. In a one-to-one phase, the researcher 

conducted trials with 2 students in grade 8 at different 

times through a zoom meeting. Tasks that are given to 

students can be seen as follow.  

 

Figure 1 The first prototype of number 1. 

 

Figure 2 The first prototype of number 2. 

Figure 1 and 2 shows the first prototype of 

mathematical literacy tasks about   multiplication and 

division of algebra expression consecutively. It can be 

seen from the Figure 1 and 2 that both of tasks using 

contextual problem. The context used in the Figure 1 

is about making craft using origami paper and drawing 

paper. For the Figure 2, the production cost for bags is 

used as a context. 

The comments obtained through the walk-through 

during the expert review and one-to-one along with the 

revision decisions can be seen in Table 1. 
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These comments given are used as input to revise 

the first prototype. Task number 1 was slightly revised 

while task number 2 was completely changed. The 

revised tasks were declared valid from experts and 

called as the second prototype. The second prototype 

was shown in Figure 3 and Figure 4. 

 
Figure 3 The second prototype of number 1. 

 
Figure 4 The second prototype of number 2. 

Table 1. Comments from experts as well as students and revision decisions 

Task 

Number   
Phase Comments Revision Decisions 

1 Expert 

Review 

Has the area and perimeter material been given to 

students in grade 7 for odd semesters? Try to 

analyze the curriculum again 

Area and perimeter have been 

studied in elementary school so 

that it does not matter given to 

students in grade 7. 

Is it okay to use square material in the problem? It is 

because the material is taught in chapter 8 

Square material has been learned in 

elementary school grade 6 and it is 

still used in the task. 

One-to-

One 

I quite understand number 2 - 

I don't understand what "more than" means. The word "more than" changed to 

"more than the side length of" 

2 Expert 

Review 

The form of the quadratic equation is not quite 

right, if x is 10, then how much will the production 

cost of 10 bags be? The context is changed to the 

living room area and the kitchen 

area 

Context is not properly presented to 7th graders, 

because it seems that they do not understand the 

term production. It's better to look for a simpler 

problem for the topic of dividing algebraic forms 

After the revision it doesn't matter if the new case 

used, but it is added by visualizing the image 

Adding figure 

It is better not to present the quadratic function 

equation first 

The quadratic function does not 

appear in the problem 

One-to-

One 

It is hard how much rupiah minus 10 bags The context is changed to the living 

room area and the kitchen area It is very hard to understand  
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3.2.3. Small Group 

At this stage, the second prototype was tested on 

six of 8th grade students of SMP Negeri 40 Palembang 

which were carried out through a zoom meeting 

screen. Before working on the problem, students are 

reminded again about the elements of algebra, 

operations on algebraic expressions, the material for 

the area and perimeter of squares and rectangles, and 

discuss world problems. The aim is to refresh the facts, 

concepts, principles, and procedures of algebra 

material that they have learned in grade 7. The use of 

mathematical literacy tasks in multiplication and 

division algebra at the small group stage shows that 

this can be said to be practical even though the 

comments from students are convoluted sentences. 

Furthermore, the tasks were revised again but not all 

student comments were used as material for revising. 

Based on information from their mathematics teacher, 

online learning since last year has prevented students 

from learning optimally so that students' competence 

cannot be said to be high. This is felt by researchers 

when zooming in, students often turn off videos so that 

teachers cannot control whether students are actively 

participating in learning or not. After receiving 

comments from students on this small group stage, the 

second prototype was revised to become the third 

prototype which is practical. 

4. CONCLUSIONS 

This study produced a set of mathematical literacy 

tasks in multiplication and division of algebra 

expression for grade 7 which is valid and practical. 

Valid is generated through reviewing from experts and 

one-to-one while practical based on small group 

implementation. The value from this development is 

that multiplication and division of algebra expression 

material can be presented as mathematical literacy task 

without algebra expression in the given world 

problem. It also can give insight and inspiration for 

other teachers and practitioners to develop 

mathematical literacy task. Lastly, suggestions for 

teachers and other practitioners are that they can use 

this task or even develop it to train mathematical 

literacy, especially in multiplication and division of 

algebra material.  
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