
Analysis of Communication and Mathematical 

Abstraction Ability of Junior High School  

Students’ using Student Activity Sheets  

Based on Model of Learning Mean –  

Ends Analysis 
 

I. Dewi
1
, N. Siregar

2
 and A.Andriani

3
, A.Ritonga

4
 

{dewi_lubis62@yahoo.co.id} 

 
Department of Mathematic, UniversitasNegeriMedan, Willem Iskandar, Medan, Indonesia1,2,3,4 

Abstract. Using Student Activity Sheets (SAS) in learning is one of the teacher's efforts 

to provide scaffolding to students. This paper is a limited trial in using student activity 

sheets based on Mean-Ends Analysis (MEA) learning models in the context of Malay 
culture.The purpose of this study is to analyze the communication and mathematical 

abstractions ability students’ which using  SAS in mathematics learning. The study was 

conducted at a junior high school in Perbaungan, North Sumatra. Subjects in the study 

were 7th graders. Data were analyzed using descriptive analysis obtained from LAS 
which  worked by students in groups. The results showed mathematical communication 

ability were in good category, while the ability of students' mathematical abstraction still 

needed improvement. Thus the student activity sheet based on the MEA learning model 

can be used as an alternative to improve students' mathematical communication skills 

Keywords: Communication and mathematical abstraction. 

1   Introduction 

Communication skills and mathematical abstractions of students are important in 

mathematics learning. Through communication students can express their mathematical ideas 

clearly, and also through communication in mathematics learning the teacher can detect what 

students have and have not understood. Experts argue that mathematical communication is a 

window to human activity (Dewi, 2009), this is because the activities of human cognition 

cannot be seen and heard but can be observed through their communication activities.  

In addition to communication skills students' mathematical abtraction ability is also 

needed in mathematics learning. (Gray & Tall, 2007) defines abstraction as the process of 

describing a situation and also the results of abstraction from the process. Abstraction can then 

be interpreted in many forms, as processes, traits, or concepts. (Ferarri, 2003) states that 

abstraction is a basic process in mathematics. Furthermore (Mitchelmore & White, 2012) 

defines abstraction as a mental representation of a mathematical object, of course abstract 

mathematical objects only have the meaning of the system in which they are defined. Thus it 

can be concluded that abstraction in mathematics is seen as a mental representation or 

description of a situation into a form simpler known as symbols and rules in mathematics. 
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Errors in reflecting mathematical objects will make it difficult for students to understand 

mathematics. Seeing the importance of communication skills and mathematical abstractions in 

learning, the school needs to improve the communication skills and mathematical abstractions 

of students in learning. But both of these abilities are still low. To improve communication 

skills and mathematical abstractions of students by entering both of these abilities into the 

learning objectives to be achieved. There are several things that can affect the achievement of 

a learning goal, such as the selection of models and methods used by the teacher in learning. 

Teacher-centered learning requires learning media that can make students more actively 

explore their own mathematical abilities. One medium that can be used by teachers to explore 

communication skills and mathematical abstractions of students is the Student Activity Sheet 

(SAS). This is because SAS contains a set of basic activities that must be carried out by 

students to maximize their mathematical understanding. Worksheets are a scaffolding section 

that serves to guide students in the learning process and encourage students to become 

independent learners while collaborating with members of their group (Ling. 2011). 

The main objectives of using worksheets are: 1) to guide students in developing 

conceptual frameworks of important topics that are difficult for students, and 2) to direct 

perseverance in learning difficult concepts. In addition to choosing media, of course the 

teacher also chooses the right learning model in learning (Barniol& Zavala, 2016). In addition 

to using SAS the teacher must also choose the learning model that will be used to achieve the 

learning objectives. The selection of the right learning model is an attempt by the teacher to 

create a pleasant classroom atmosphere. The ideal teacher is able to choose the right task, 

encourage students to learn meaningfully, organize discourse to create a learning atmosphere 

and class situation analysis. In this study the learning model used is Mean Ends Analysis 

(MEA). 

 The Means Ends Analysis (MEA) learning model is a learning model of variation 

between problem solving methods and syntax that presents the material in a heuristic-based 

problem solving approach that is in the form of a series of questions that are instructions to 

help students solve their problems. Therefore, the MEA learning model can help students 

move towards the Vigotsky Proximal Development Zone (ZPD). Furthermore, the MEA 

learning principle is in accordance with Piaget's cognitive development theory which argues 

that learning is the process of assimilation and accommodation. The process of assimilation in 

MEA learning is based on material principles presented by heuristic and reality approaches, 

while the accommodation process in MEA learning is based on the principles of problem 

translation, documentary, and sharing of abilities. The purpose of this paper is to find out how 

mathematical communication skills and also mathematical abstractions of students in learning 

using student activity sheets that are associated with local cultural wisdom. 

2   Research methods 

This research is a descriptive qualitative study. The place of research was conducted in a 

junior high school in the town of Perbaungan. The research subjects were class VII students, 

amounting to 36 students. 

To obtain the desired data, subjects were given LAS with integer material using the MEA 

learning model based on Malay culture. LAS is done in mutual cooperation groups. 

Furthermore, the results of student group work are analyzed and the teacher confirms the 

answers by asking students to present in front of the class then conducting interviews.  This 



 

 

 

 

activity aimed to get in-depth to gather information about the causes of the difficulties or  

mistakes made by students. After collecting data from the interview, the data was analyzed 

descriptively. 

3   Research result and discussion 

The following is presented the results of data analysis about students' communication 

skills and mathematical abstractions. 

 

3.1   Students’ mathematical communication abilities  

 

 

 

  

Fig. 1. Student answer sheet from group 1 

 

From figure 1 we can see that  students  have been able to communicate their thoughts clearly 

and correctly, and the arguments they give are also true. To check the communication skills of 



 

 

 

 

the teacher students ask for group 1 to explain the answers they gave. Students give answers 

verbally and the results are the same as the answers to the writing they have done. Then the 

teacher asks "If the doctor prescribes a drug with a dose of 3 x 1, what does it mean?" The 

student answers "means the medicine is taken one drug in the morning, one drug at noon, and 

one drug at night" The students' answers indicated that they could already explain what they 

were thinking about the concept of integer multiplication. 

Answer sheet from group 2 

 

 

Fig. 2. Student answer sheet about mathematical communication from group 2 

Group 2 answers are very brief. They wrote 1 barn 7 pieces, without explaining whether 

the barn was a small barn or large barn, even though the researchers understood what they 

meant was a small barn. 

When interviewed with a question: explain how you got the answer 49? The student 

answers: "there are 7 small barns, each contains 7 stones, so the result is   7 x 7". Looking at 

the writing and verbal answers of group 2, it can be said that what students from group 2 write 

is also the same as what they say verbally. So the researchers concluded the students' answers 

were fixed. This means students have understood the concept of multiplication but they are 

difficult to explain what they think perfectly. 

 

3.2   Students’ mathematical communication abilities  

  

Student Answer sheet from Group 1 

From figure 3 we can see that even though it has been given a hint that x is a symbol of 

the number of seeds (barn contents) a small barn is symbolized as y but students still give 

different symbols from the instructions in the SAS. In this case students view the contents of a 

large barn with the number of congklak seeds in the form of numbers not in the form of 

mathematical symbols in general. So students still think concrete yet abstractly. This is what 

makes students difficult to perform mathematical symbols. 



 

 

 

 

 

Fig. 3.Student answers about mathematical abstraction of students  from group 1 

Student Answer sheet from Group  

 

Fig. 4. Student answers about mathematical abstraction  from group 2 

 

The answer from group 2 is very short. When the researcher asks what is meant by the symbol 

1y = 7x ?, the student answers "that means in one large barn there are 7 times the congklak 

seeds". Then the researchers asked again, meaning that the contents of the large stomach 

contained 7 congklak seeds. Students answer "no, the contents of a large barn are 49 but we 

cannot write how the relationship x and y with a large barn. From the students' answers it can 

be concluded that students understand the multiplication concept but they have difficulty 



 

 

 

 

symbolizing the problem given in the form of variables. This means students still think 

concretely in solving mathematical problems. 

According to (Dewi, 2018) in learning mathematics, abstraction is a fundamental 

processand have an important role in forming a concept. Through that process we can measure 

how far students have understood and built the concepts they have learned. From the two 

group answers, it can be seen that students have understood the concept of the problem given, 

but they have difficulty writing the mathematical symbols. This is because to carry out this 

symbolization process, analysis of concepts and mathematical representation is needed. 

According to (Husna, Johar,  Hajidin,  Mailizar, 2018) the main difficulty in learning algebra 

is how to use symbols of mathematics, because it  emphasizes on the aspect of analysis as well 

as representation of mathematical concepts and ideas. 

The importance of this symbolization is that it enforces a logically exact and complete 

formulation of a mathematical theorem.  The symbols used in mathematics are universal 

languages that can be communicated correctly and clearly. This universal language makes 

mathematicians able to communicate with each other even though they come from different 

countries and languages. Likewise in mathematics learning, without using mathematical 

symbols the teacher cannot communicate their ideas and thoughts to his students precisely and 

clearly.  Likewise students, they will have difficulty understanding mathematics if they do not 

understand the symbols used by the teacher in learning. Students will find it difficult to 

represent their mathematical understanding to others. The purpose of symbolization is to help 

thinkers provide a place to record thoughts and provide a means for thinkers to communicate 

with other thinkers (Draper, 2018).  

 

4   Conclusion 

In mathematics learning the student activity sheet can be used as one of the learning 

media to help students explore their mathematical abilities. So LAS can also be used to help 

improve students' communication skills and mathematical abstractions. Communication and 

abstraction problems are important things to improve because through communication the 

teacher can find out what the students have known or not. 

One of the difficulties students have in communicating their mathematical understanding 

is because students still always think concretely. When students are asked to solve problems 

related to the ability of abstraction difficulties they encounter to do the symbolization 

correctly, even though students understand the mathematical concepts used to solve the 

problem. Because the ability of abstraction is a fundamental process that can help students 

build a concept, it is advisable for the teacher to always train students to provide mathematical 

problems related to abstraction skills. 
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