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Abstract 

This article describes some of the research results of thematic assignment development that have been 

implemented in the district of Sangihe. Thematic assignment instruction developed through the stages 

of designing a basic thematic assignment instructions, instructional design development, 

implementation and evaluation. Implementation phase of the thematic assignment instruction carried 

on the Sangihe regency, during two months: January – February 2014. Target of research was the 

senior and junior high school students. Implementation of the thematic assignment instruction 

designed using two approaches that from the concept to the context and from the context to the 

concept. The results showed that students in small groups (5-6 people) productively to work the 

assignment instruction with regard to the context and the thematic field activities. Groups of students 

experiencing difficulty in the discussion of scientific concept, context and concepts relationships and 

the interdisciplinary concepts network, due to the lack of mastery of concepts and experiences. Groups 

of students can describe the similarities and the differences between the local phenomena and related 

phenomena that occur elsewhere. Mastery of basic math concepts and experiences applying 

mathematical concepts (detemining the average, measure tilt, etc.) contribute to the ability of students 

doing science process. The overall of study result proves the importance of suitability of student’s 

experience and basic knowledge to the new information in the scheme of thematic instruction. 
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1. Introduction 

The constructivism principle which underlying activities-based learning of students, 

emphasizing that human build its knowledge from what they face in an integration (Unal and 

Akpinar, 2006). The knowledge developed from what students face in the classroom as a 

learning material, but also from the facts that exist in the surrounding environment. The 

integration of concept with facts, phenomena, issues in the surrounding environment need to 

be developed as a unfied learning materials. Berlin & White (1995) in Stohlmann (2012) 

recommended an approach that needs to be done in building the knowledge of children, they 

are: 

1. Building knoledge based on students’ prior knowledge, 

2. Organizing the knowledge in the frame of idea or concept or big-scale theme, 

3. Develop students’ knowledge in order to capture the relation of concept and process, 

4. Understand the knowledge is situational or a specific context. 

This approach indicates that two important prinsiples which are knowledge or new 

information must be relevant to the student’s prior experience and learning that utilizes a 

variety of learning resources. Lacttuca et al.,2004 suggested that the learning process which 

utilizing a variety of information recources to build the ability of students to organize and 
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relate the new information, construct a more in-depth knowledge of the scheme. Variation in 

student learning context which acquired from various sources will enrich critical thinking 

process through comparison (association of differentiation), and make learning meaningful. 

Expansion of the concept-context relations (natural, phenomena, social and cultural issues) 

that relevant will increase interest, retention because the students gain information from many 

sources (Khodar et al., 2004; Chamany et al., 2008). According to Popov (2008), the real 

world that exists around the students can be used to train students to understand the concepts 

of physics. Through the phenomenon in the nature around, students can learn the logic of law 

of physics. Surounding environment allows students to do activities such as observation, 

experimentation or research measures and reflect the values of science, socio-culture in 

society related to what he observed. The design of materials and learning activities linking the 

context with concept and can be developed in an integrated concept: knowledge, skills and 

affective (Medellu, 2014). 

Thematic learning within the curriculum framework of 2013 is a model of pedagogic which 

based on the chosen themes or topics of study. Pedagogic model related to the thematic 

learning is outdoor-class, team teaching, and learning communities. (Anonymous, 2005). 

Medellu (2014) suggest several important issues related to the thematic learning: 

1. Transdiciplinary learning, 

2. Students are confront to the real world around him and the relationship with the 

global phenomenon, 

3. Individual differences in learning, 

4. Reserach-based learning, 

5. Building a learning community and school relation with the society. 

Furthermore, Medellu (2014) suggested that the thematic learning can be packaged in the 

form of thematic assignment performed outside the classroom by involving parents and the 

community. Assignments can be drafed as a thematic learning activities for small groups (4-6 

students) to make up the science process and discussion of the relationship of concept and 

context etc. 

A survey conducted by developing the thematic assignment research team, in 2013 on 

Sangihe show that learning in Sangihe still contered on the teacher (Rampengan, 2013; 

Marpaung, 2014; Rasubala, 2014). Teachers have never been developed a student-based 

learning activity by utilizing the surrounding environment (Mandang, 2013; Marpaung, 2014; 

Rasubala, 2014). The potential of the surrounding environment both natural and social culture 

is rich and diverse to be used as learning materials. The main challenge in thematic learning in 

Sangihe is the readiness of the teachers to develop lessons which relevant with the students’ 

experience and knowledge. This challege relates to the limited experience of the teacher in 

designing the learning material, the learning implementation and evaluation processes 

(Marpaung, 2014; Rasubala, 2014). The survey reluts revealed that the students do not have 

experience in doing science process in small groups (Tumangkeng, 2013; rende, 2013; Runtu, 

2013). 

Based on the survey results and policy challenges as well as learning orientation, our team 

developed a model of thematic tasks which performed outside of the classroom by involving 

the parents. This thematic task model is based on the principle of thematic learning units. 

Through thematic units, some subjects can be studied in an entegration (Barton & Smith, 

2000). Through an integrated thematic instruction, teachers can design instructions according 

to the experiences and the needs of children (Wood, 1997). Thematic units learning held 

outside of the classroom, can be designed variously to allow students to observe real world 
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(Pendrill, 2005), conductes an analysis to connect the facts with conceptual knowledge 

(Bransford et al., 1999), to exchange experiences with other students (Krogh, 1990) to build a 

more complex and complete knowledge. Thematic assignment instruction designed to 

enhance the knowledge and skill such as reading, thinking, remembering and writing a real-

life context that can encourage creative exploration (Fogarty, 1997). According to Barton & 

Smith 2000, the integrated instruction in the unit theme, allowing the doing of authentic 

assessment. This article describe the results of an analysis of the potential and challenges of 

developing thematic task-based assigment mathematics community which developed through 

collaborative research in Sangihe 2014. The description in this article is to outline the 

potential and challenges in the design phase, development of thematis assigment instructions, 

implemen-tation and evaluation. 

2. Materials & Method 

This research development generally consists of (1) the design of the basic thematic assigment 

instructions by the lecturers team, (2) the development of thematic assigment instruction 

design (with input of local elements), (3) implementation of thematic assignment instructions, 

(4) evaluation of the program. The design of the thematic assigment instruction conduted in 

the Faculty of Mathematics and Sciences in Unima. The design of the basic thematic 

assignment instruction was conduted for four months (March – June 2013) subject. The 

development of thematic assignment instruction includes the development of materials with 

the input of natural environment condition/physical and socio-cultural, and activities 

development with students’ input conditions, the number and experience of teachers, the 

potential of the parents’ support in learning activities. The development of thematic 

assignment instruction include a revised test results on small group (high school students). 

Development of thematic assignment instruction was conduted over four month (August-

November 2013). Implementation of the thematic assigment instruction was conduted over 

two months (January-February 2013). In this study there were five themes designed to be the 

instructional materials namely: landslides, water cycle, mangrove forests, coastal erosion and 

energy. Schools that are targeted are middle and high school. Instructional materials selected 

to be implemented in targeted school, adapted to the environmental conditions (mountainous 

and coastal regions). Instructional materials for junior and senior distinguished in depth 

concept, whereas context is same. For education and the sama theme, the application of the 

approach of concept to context and context to concept, selected two schools located in two 

different sub-district. This is to avoid the effect of interaction between groups of students 

whos use a different approach. 

3. Result & Discussion 

Evaluation of the implementation of thematic assignment instruction describe the activity, 

productivity and efficiency of group work in filling out the form thematic assignment 

insruction, develop relevant materials and activities. Included in the evaluation process of the 

implementation is the role of teachers and parents/community in learning activities. 

Evaluation of student learning, the teacher’s role, the role parents and the community can 

demonstrate the potential of the development and implementation of thematic assignment 

instruction. The evaluation of this process is also comparing the activity, productivity and 

efficiency of he group of students who worked on the thematic assignment instruction using 

concept-context approach, with them whom used context-concept approach. The evaluation 

results of the concept mastery, relations between concept and context and mastery of 

networking concept, describe the mastery of the relationship of facts/phenomena with concept 

related in the study field. The results of this evaluation may indicate the potential for thematic 
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assignment instructions as an interdisciplinary study materials. The evaluation results also can 

dimonstrate the possibility of thematic assignment instruction to enhance the science process 

skills and critical thinking in an integrated manner. The results of the evaluation of the ability 

to connect local with a global phenomena and fact, demonstrating the potential of thematic 

assignment in improving the ability to analyze associatively and comparatively the contexts 

based on the concept. The ability to connect the local with the global phenomenon based on 

the concept, demonstrate the student’s ability to identify and formulate concepts based on the 

facts and phenomena, applying the concept in explaining the facts and phenomena, gaining 

the learning information context from various sources. The evaluation of the basic math 

concepts mastery to support the understanding of the concepts and procedural activities, 

describe the mastery level of mathematical concepts in describing the relationship between 

variables (phenomenon), the application of mathematical methods in the acquisition and 

analysis of measurement data. 

The analysis results of the students’ difficulties in understanding the concept, the relationship 

of the concept to contect and the formulation of the concepts networking, mainly due to the 

mastery of mathematical concepts. Mathematical concepts such as functions and graphs, 

comparison of the right-angled triangle, calculate the area of a flat surface and volumes which 

greatly needed in the field, become the barries for students to do independent activities 

directly. Groups of students in need of a short tutorial about the basic concepts of 

mathematics as well as examples of its application in the field activities. The use of simple 

statistical parameters such as the mean, median, mode and presents data in bar charts are 

relatively easily to be understood and applied by students in describing the measured data in 

the field. Interpretation and choice of formula which according to the graph or otherwise set 

fort in the thematic assignmet instruction is still difficult to be studied by students 

independently using available references. Groups of students need a long tutotial (6-8 hours) 

to be able to understand the function and quadratic graph, exponential and logarithm which 

are mostly found in the thematic assignment instructions and in the field measurments results. 

The weakness of basic mathematical concepts mastery is an obstacle for groups of students to 

discuss scientific concepts in the form of graphs or mathematical functions. The experience of 

students group in taking measurements of slope, calculating the surface area, can encourage 

students to do a repeatition of the activities that can improve their mastery of the concepts as 

well as its application. The experience of measuring slope also reinforces students’ 

understanding of related concpets in physics which is motion in the inclined surface. The 

analysis result shows that for a relatively simple mathematical concepts, direction (short 

tutorial) followed by field practice improve student motivation and make the student easily 

understand the concept itself and its application. 

4. Conclusion 

The implementation of thematic assignment for junior high school students can improve the 

interaction and group learning productivity. Student groups work productively in doing the 

thematic assignment instructions related to the context and field activities. Groups of students 

experiencing barries in the discussion of science and mathematics concepts, the formulation 

of the concept-context and concepts networkingrelationship due to the lackness of the 

concepts mastery and lack of experience in identifying the concept phenomena observed. 

Students have not been able yet to independently discuss the concept and require explanation 

from the research team. Groups of students are enthusiastic and able to conncet the local with 

the global phenomena based on the concepts of basic science and mathematics. Groups of 

students can describe the similarities and differences of local phenomena with phenomena 

that occur in other places that are presented in the form of photographs and a brief description. 
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Mastery of basic math concepts and the experience in applying mathematical concepts 

(determine the mean, measures the slope etc.) contibute to the ability of students in doing 

scientific prosess. The concept of functions and graphs in mathematics connot yet be 

understood well by students and need a tutorial with a time alocation which quite long, about 

8 hours. The overall results proves the importance of the suitability of the student experience 

and prior knowledge to the material or a tasks theme. 
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Abstract 

This Study aimed to know the students’ mathematical literacy skills in answering PISA-type 

mathematics problem in Kontes Literasi Matematika (Mathematics Literacy Contest) which is held in 

Manado. The method is descriptive analysis, i.e. by analyzing the students' answers of the given PISA-

type mathematics problems. The results of the students' answers are analyzed based on the scores and 

the assessment rubrics, so that the data in this study is the test results. The obtained results are: there 

are 89.5% of top-class students, 69.6% of the middle-class students, and 33% of lower-class students 

who are able to solve problems on reproduction competency, and there are 74.6% of top-class 

students, 49.4% of middle-class students, and 4.3% of lower-class students are able to solve problems 

on the connection competency. As for the competency of reflection, there are 57% of top-class 

students, 15.1% of middle-class students, and 1.5% of lower-class students who are able to solve 

problems in this competency. These results suggest that students' mathematical literacy skill is low. 

 

Keywords: mathematical literacy, mathematics, PISA 
 

 

1. Introduction 

Curriculum 2013 demands students to be able to have the ability to choose and apply 

mathematical problem-solving strategies. Based on the results of the study on PISA (Program 

for International Student Assessment) which use problems-solving questions, it shows that 

Indonesian students’ skill in problem-solving is still low. In the PISA, Indonesian students 

almost always rank at the bottom, i.e. the 39th of 43 countries in PISA 2000 (OECD, 2004), 

the 50th of 57 countries in PISA 2006 (OECD, 2007), and the 61th of 65 countries in PISA 

2009 (OECD, 2010). Even in PISA 2012, Indonesian students ranked the 64th of 65 

participating countries (OECD, 2014). 

In the PISA, students are said to be able to apply problem-solving strategies when they can 

formulate, work, and interpret the various contexts in solving mathematical problems using 

mathematical reasoning, various concepts, procedures, and facts in describing, explaining, and 

predicting various phenomena (OECD, 2010). This ability is called the mathematical literacy 

skills. 

The research results of Mangelep (2013), which develop mathematics problem on the 

competency of connection and reflection connection in PISA, and Ahyan (2013), who 

develops the PISA-model mathematics problem in the change and relationships content, show 

that PISA-type mathematics problem have potential effect in improving the students’ 

mathematical literacy skills. This shows that the use of PISA-type mathematics problem in 

mathematics learning has a great opportunity in overcoming the issues described above. 
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Another effort to resolve the problems above by PMRI (Indonesian Realistic Mathematics 

Education) Team is to implement the Literacy Mathematics Contest (KLM) in various cities. 

KLM is a contest for junior high school students in the age category of 14 years in solving 

PISA-type mathematics problems as well as promoting PISA for education through PISA 

workshop. In 2014, the contest was held in 20 cities, i.e. Aceh, Padang, Palembang, Medan, 

Jakarta, Bandung, Surabaya, Malang, Yogyakarta, Bali, Lombok, Kupang, Semarang, 

Banjarmasin, Makassar, Jayapura, Pekanbaru, Palu, Ambon, and Manado. The 

implementation of KLM in Manado is carried out by the Research and Development Center 

of Indonesian Realistic Mathematics Education (P4MRI) of Manado State University on 

November 17, 2014. 

This article will discuss how mathematical literacy skills of junior high school students who 

participated  in the Mathematics Literacy Contest in Manado as well as the students' creativity 

in solving PISA-type mathematics problem.  

2. Materials and Methods 

2.1. What is PISA? 

PISA is one of the international studies which conducted by the International Association for 

The Evaluation of Education Achievement (IEA) whose results serve as international 

benchmarking for the participant countries of Organization for Economic Cooperation and 

Development (OECD) and the PISA participants outside the OECD countries. The study 

examines periodically (every three years) on the ability of students at the age of about 15 

years (Junior High School Grade IX and X) in reading skills (reading literacy), mathematics 

(mathematics literacy), and science (scientific literacy). (Hayat & Yusuf, 2010:10) 

In PISA, mathematical content is observed, e.g., (1) Change and relationships, (2) space and 

shape, (3) numbers, and (4) the probability and uncertainty. While the dimensions of the 

process are divided into three competences, i.e. (1) the competency of reproduction, (2) the 

competency of connection, and (3) the competency of reflection. Then with regard to the 

situation or context of mathematics, it is divided into four situations: (1) personal context, (2) 

the context of education and employment, (3) the general context, and (4) scientific context. 

2.2. Mathematical Literacy in PISA 

The definition of mathematical literacy according to the draft of assessment framework PISA 

2012 (Stacey, 2012) is:  

Mathematical literacy is an individual's capacity to formulate, employ, and interpret 

mathematics in a variety of contexts. It includes reasoning mathematically, and using 

mathematical concepts, procedures, fact, and tools to describe, explain, and Predict 

phenomena. It assists individuals to recognize the role that mathematics plays in the world 

and to the make the well-founded judgments and decisions needed by constructive, engaged 

and reflective citizens.  

Mathematical literacy can help someone to understand the role or usefulness of mathematics 

in everyday life as well to use it to make the right decisions as citizens who build, caring, and 

thinking. 

This is the main focus in the assessment of PISA. The characteristics of PISA problems 

requires students to be able to enable an optimal mathematical literacy skills such as problem 
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solving question that requires students to use a mathematical process, knowledge, skills they 

have acquired through education and life experience.  

2.3. Methods 

The method used to determine the ability of problem solving and creativity of junior high 

school students in answering PISA-type Mathematics problem is descriptive analysis method, 

by analyzing the results of the students' answers after giving the PISA-type Mathematics 

problems at Mathematical Literacy Contest (KLM) in Manado. The results of the students' 

answers are analyzed based on the scores and assessment rubrics that have been developed by 

The Central PMRI Team. Thus, the data in this study are the test results. 

3. Result and Discussion 

In the implementation of KLM, the given problem consists of 15 questions for the elimination 

round, 5 questions for the semifinal round, and 3 questions for the final round. In this study, 

the focus of the analysis is on the results of the students' answers on the elimination round. 

There are 40 students participate the elimination round. 

The description of mathematical literacy skills of the students in answering the PISA-type 

Mathematics problem are classified into 3 classes, i.e. upper with the score of  ≥ �̅� + 𝑆𝐷, 

middle with the score of �̅� − 𝑆𝐷 ≤ 𝑠𝑘𝑜𝑟 < �̅� + 𝑆𝐷, and the lower with a score of < �̅� − 𝑆𝐷, 

with �̅� is the average value and SD is the standard deviation (Arikunto, 2010: 264). Based on 

the results of the analysis of students' answers, it shows that the obtained average value is 

49.33 and the standard deviation is 16.83. The number of students who are in the upper class 

is 10 students or 25%, the number of middle-class students is 24 or 60% and the lower class is 

6 students or 15%. The following are the descriptions of statistical values of students in 

answering PISA-type Mathematics problem. 

Table 1. Statistics Value Description of Students 
 

N Mean  Median Minimum Maximum  Std. Deviation  

40 49.33 53.33 18.67 80.00 16.83 

In addition, the ability of students is seen also by the PISA process competency, i.e. the 

competency of Reproduction, Connections and Reflection. Among of the 15 questions given, 

there are four questions that included the reproductive competence, seven questions for the 

competence of connections and four questions for the reflection competence. The following 

are the average achievement scores of students in the PISA competency aspects. 

 
 

Figure 1. Average score of students in aspects of Process Competency 

Based on Figure 1 above, it can be seen that the students who belong to the lower class is 

almost completely unable to do the questions for the competency of reflection. This is because 

the question at this stage requires students to get to know and discover mathematical ideas and 
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create their own models, critical thinking, reflective, and able to analyze the situation they 

face in developing problem-solving strategies. Likewise for the matter of the connection 

competency where the average score of the lower class students do not reach a score of 1. 

This means that students have not been able to connect some mathematical ideas related to 

everyday life into mathematical models. So that students at this stage may be said to have low 

mathematics literacy skills. 

For students who belong to the middle class, it appears that the average score for questions on 

the competency of connection is almost equal to the average score of all students. However, 

the average scores are only getting the half of the existing full score. Here we can see that the 

students who belong to the middle class almost get difficulties in solving the connection of 

competence and reflection. These results are consistent with the results of PISA, where only 

0.1% of Indonesian students are able to solve the problems on the competence of reflection 

and only 23.2% of students are able to answer the problems on competency of connection 

(Stacey, 2010). It can be concluded that the ability of students' mathematical literacy is still at 

a low category. Researchers suspect that the students have difficulty in answering the question 

because they do not understand the issues contained in the matter and get shock because of 

not being accustomed to answer PISA-type mathematics problem. This is understandable 

because the KLM in Manado has only been held two times and most of the students, teachers, 

and the schools do not know about PISA. 

For the problems on the reproductive competence, the upper and middle class students have 

no trouble. It is seen that the average score of students in that category almost reached full 

score. This means that students are able to use a routine procedure, standard algorithms, and is 

able to use technical skills. 

Judging from the percentage of students' mathematical literacy skills in answering PISA-type 

mathematics problem for each competency, it is found that, for the reproductive competency, 

there are 89.5% of upper-class students, there are 69.6% of middle-class students, and there 

are 33% of lower-class students, who are able to solve problems on this competency. On the 

connection competence, there are 74.6% of upper-class students, 49.4% of middle-class 

students, and 4.3% of lower-class students. As for the competence of reflection, there is 57% 

of upper-class students, 15.1% of middle-class students, and only 1.5% of the lower-class 

students who are able to solve problems in this competency. 

Here are some results of the students in answering the PISA-type mathematics problem: 

Problem 1.  TOWER 

Listed below are 3 towers that have different height. 

 

 

 

 

 

 

 

 

What is the height of the shortest tower? 
 

Content : Change and relationships 
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Context : Occupational 

Competence : Connection 

Level  : 4 

Problem type : Open Constructed – Response 

The problem above is classified in the connection process competency in PISA. This is 

because the problem demands students to be able to develop strategies and connect the 

existing information, such as comparing the number of rectangles and the hexagon that form 

the tower. It makes the students have to use logical reasoning to analyze all components in 

order to obtain the required solution, as well as communicate in a written reply. 

A total of 87.5% of students are able to answer this question correctly and get maximum 

score. They are able to compare the three towers and use any available information to get the 

solution. In addition, students in the upper classes are able to communicate answers using the 

principles of algebra by way of analogy. Such as Felicia answers below: 

 
 

Figure 3. The Answer of Felicia in Problem 1. 

Figure 3 above shows that Felicia took example of hexagon with variable x and rectangular 

shapes with variable y. Then she used the method of elimination and substitution to get the 

values of x and y that represent a high tower, so she got the shortest tower height, i.e. 54 cm. 

In  contrast  to  the  strategy  that  is  used  by  Felicia,  Theofilio  found  the  height of  the 

shortest  tower  by  subtracting  the  height  of  tower  which  consist  of  three hexagons  and  

3  rectangles and the height of tower which consists of three hexagons and 2 rectangles. So, 

Theofilio got the height of one rectangle of 12 cm and hexagon of 30 cm. This  strategy  is  

attractive  because  it  does  not  need  to  use  the  analogy  of algebra. Theofilio’s strategy is 

presented in Figure 4 below: 

 
 

Figure 4. Theofilio’s on Problem 1 
 

4. Conclusion 

Based on the results and the discussion above, it can be concluded that there are 89.5% of 

upper-class students, 69.6% of middle-class students, and 33% of lower-class students who 

are able to answer questions on reproductive competency, and there are 74.6% of upper-class 
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students, 49.4% of middle-class students, and 4.3% of lower-class students, are able to answer 

questions on connection competency. As for the competency of reflection, there are 57% of 

upper-class students, 15.1% of middle-class students, and 1.5% of lower class students who 

are able to solve problems in this competency. These results suggest that the students' 

mathematical literacy skill is low. 
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Abstract 

Problem solving as a central part in learning of mathematics has an important concern in providing 

knowledge and skills of mathematics as well increasing students’ skills, such as understanding of 

concepts, reasoning, communications, and attitudes toward mathematics. In fact, the ability of students 

to solve problems is low as indicated by the low performance of  Indonesian students on both PISA 

and TIMSS survey in recent years.The question is whether the teachers have understood, believed, and 

applied in classroom? Especially for elementary school teachers who give students the foundation 

knowledge of mathematical problem solving. Explorative descriptive research is undertaken to explore 

teachers' understanding and belief about mathematical problem solving. Participants were teachers 

who have taught more than 5 years, from Surabaya, Sidoarjo, Gresik and Mojokerto. There are 27 

state teachers and 52 private teachers. Data obtained through questionnaires and tests. Results of the 

study will be discussed include an understanding of the meaning of the problem, open-ended 

problems, problem solving steps and strategies, implementation of problem solving in instruction, 

difficulties, and beliefs.  

  

Keywords: problem solving, understanding, belief 

 

 

1. Introduction 

Problem solving has become a central of mathematical learning for a long time. In Indonesian 

curriculum, namely curriculum 1968 states that "presenting material should use method of 

problem solving on the basis of scientific thinking" (Depdiknas, 2009: 76). Curriculum 1984 

focused learning at how a student learns, and develops students' creativity in learning so that 

students can actively develop and apply its capabilities. In curriculum 1994, problem solving 

has role to emphasize  student's ability to master the basics of science and technology suited 

to the needs of development and the environment. On Competency Based Curriculum (CBC) 

in 2004 and Kurikulum Tingkat Satuan Pendidikan (KTSP) or the 2006 curriculum 

mathematics problem solving becomes the focus of learning and learning objectives that 

include closed problem with single solution, opened problem with solution not single, and 

problems with various ways of solution. To improve problem-solving skills necessary to 

develop the skills to understand the problem, make mathematics model, devise a problem, and 

interpret solution. Likewise, the 2013 curriculum focused on solving the problem as basis of 

the development of thinking skills. 

A long history of problem-solving emphasis in mathematics that is contained in actual 

curriculum is encouraged by the development of mathematics education internationally. Polya 

since 1945 is known as the man who initiated the problem solving through his work "How to 

Solve It". His idea of problem solving  is still used by teachers and students today. Until now 

all the mathematics curriculum in any country can be ascertained put problem solving as a 

main component, such as in Singapore (Stacey, 2005; Kaur, Har, & Kapur, 2009), United 
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States (Stacey, 2005), England (Stacey, 2005) or Australia (Stacey, 2005; Goos, Stillman, & 

Cole, 2007). 

Fact shows that the students' ability to solve problems is still weak. The result of Siswono 

Abadi, and Rosyidi (2008) to the fifth grade students as many as 202 students from five 

elementary schools in Sidoarjo showed that the ability of elementary school students in 

solving problems (especially the open-ended problem) is still low. This is shown by data that 

the students' ability to solve problems that show fluency is 17.8%, novelty 5.0%, and 

flexibility 5.4%. In general, Indonesia ranked student skills in solving problems based on The 

Trends in International Mathematics and Science Study (TIMSS) report (2012) is still rated 

bottom. Indonesia ranked 38th out of 42 countries with score 386 of center point of TIMSS of 

500. The results of the latest PISA survey in 2012, Indonesia was ranked 64 out of 65 

countries tested. Almost all Indonesian students (98.5%) was only able to reach level 3 of 6 

levels matter tested (OECD, 2013; National Center for Education Statistics, 2013). 

This condition can be influenced by various factors such as the condition of the students, the 

available textbooks, teacher beliefs, the ability of teachers, facilities, learning process, as well 

as national policies, eg the graduation, including the integrity of all parties. In this research 

focused on the understanding of teachers, teacher beliefs, skills and their application in 

learning because teachers are a central aspect of education and as a subject that is very 

influential on students who nurtured. 

Foong in Kaur & Yeap (2009) explain that teachers in Singapore adopt a problem-solving 

approach to teaching with an emphasis on content that can be applied to various situations. 

Sullivan, Housley, & Jorgensen (2009) showed that problem-solving, based on open tasks in 

special material is feasible and effective in the classroom. Students are challenged and 

actively involved in cognitive and physical activities as well as in interesting discoveries. 

Stigger & Hielbert (in Shimizu, 2009), on the other hand, analyzed patterns of learning in 

Germany, Japan, and the United States for classroom teachers 8. The result is a pattern of 

learning in Japan is different from the two countries. Learning structure in Japan known as the 

structure of problem solving. The pattern consists of (1) discuss the previous lesson, (2) 

presents a problem for the day's lesson, (3) the students work individually or in groups, (4) 

discussion of problem-solving method, and (5) provides a summary and discussion of an 

important point. Shimizu (2009) explains that underline and summarizes the activities or 

"Matome" has the function (1) underline and summarize the main points, (2) to encourage 

reflection of what we have done, (3) determine the context to recognize new concepts or 

terms based on previous experience, and (4) make the connection (connection) between the 

new and the previous topic. The question for math teachers in Indonesia how the pattern of 

learning by solving these problems? 

Albert, Bowen, Tansey (2009), based on the results of the study concluded that teachers need 

to understand how to help students in the Zone of Proximal Development gives students the 

opportunity to solve problems and activities of inquiry are challenging complex thinking and 

logical reasoning. The activity depends on how the teacher's ability to prepare a problem. 

Crespo & Sinclair (in Vistro-Yu, 2009) explained that teachers are able to create questions in 

the initial situation will be more successful learning rather than the teacher who asked the 

problems spontaneously.  Based on the above discussion it is necessary to know actually how 

the understanding of teachers to problem solving that includes problem itself, steps or 

problem-solving model and problem-solving strategies. 
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The importance of students 'and teachers' beliefs about the role of problem solving in 

mathematics is a prerequisite development of problem solving itself (Wilson, Fernandez, & 

Haday, 1993). Goos, et.al (2007) explain the link beliefs and practices of teacher learning is 

described by Raymond view.  Romberg in Anderson, et.al (2005) shows the relationship of 

elements in the teaching of mathematics as follows.  

 

Figure 1. relationship of elements in the teaching of mathematics 

The teachers’ belief of mathematics and teaching practices will affect the students’ 

performance. Anderson, et.al (2005) observes 20 teachers which categorize as contemporary 

teachers and 23 teachers as traditional teachers.  Fact that 95% of contemporary teachers 

believe that students can learn a lot by studying his own mathematical concepts and solve 

unfamiliar problems and issues open-ended. In addition they believe that the essential thing is 

that students have to explore its own way before using the method taught by the teacher. The 

traditional teacher does not believe it or 0% who said it. Instead they are 100% believe that 

students learn the algorithm before tackling the matter of applications and unfamiliar 

problems. In teaching process that 87% of traditional teachers providing exercises to practice 

the skills and the contemporary teachers 45%. Then 35% of traditional teacher who 

encourages students to use their own procedures and methods to solve the problem while 80% 

of contemporary teachers. This data shows the relationship between beliefs and practices. 

Teachers, who tend to believe in mathematics as a set of tools that contain facts, rules, and 

skills, will direct learning tends to be centered on teachers instead of students. When they 

believe that emphasis on solving the problem, then teachers need to change or improve their 

belief is still traditional. This opinion illustrates the importance of teacher beliefs toward 

solving the problem itself.  

The aim of this research is to describe teacher understanding and belief about problem 

solving.  Understanding of problem solving contain an understanding of the meaning of the 

problem, open-ended problems, problem solving steps, a way of teaching, and implementation 

difficulties. Then, beliefs of problem solving consist of belief in mathematics nature, teaching, 

and students’ learning.  

2. Methods 

This research is descriptive explorative to explore teachers' understanding of the mathematical 

problem solving and their belief. Participants are elementary teacher who is a bachelor, has 

taught more than 5 years, from Surabaya, Sidoarjo, Gresik, and Mojokerto. There are 52 

private teachers and 27 state teachers.  Instruments are questionnaire and the problem solving 

test. Questionnaire consists of 21 items statement. Each item provided 4 to 17 selection 

option. Teacher can choose more than one option. To explore the understanding of teachers to 

problem solving as many as 15 items categorized into 7 groups. Three items are categorized 

to identify the difficulties of teachers in problem solving. Three other items are categorized to 

explore teacher beliefs. Test consists of two numbers. Descriptive analysis by percentage and 

categorizes.  

Mathematical 

Content 

Teachers  

Belief 

Planning  Teaching at 

Classroom 

Students 

Performance 
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3. Result and Discussion 

3.1 Teacher Understanding about Mathematical Problem Solving 

Table 1. Teacher Understanding about Mathematical Problem Solving 

Questions 
Catego

ry 

The number of options chosen by 

teacher Total 
Percenta

ge 
Private % State % 

Meaning of problem NU 42 61.76% 24 60.00% 66 61.11% 

U 26 38.24% 16 40.00% 42 38.89% 

Open-ended problem NU 30 41.67% 23 50.00% 53 44.92% 

U 42 58.33% 23 50.00% 65 55.08% 

Problem solving as instruction NU 8 12.90% 1 2.70% 9 9.09% 

U 54 87.10% 36 97.30% 90 90.91% 

Problem solving steps NU 120 42.55% 68 41.72% 188 42.25% 

U 162 57.45% 95 58.28% 257 57.75% 

Problem solving strategies NU 99 74.44% 99 74.44% 198 74.44% 

U 34 25.56% 34 25.56% 68 25.56% 

Implementation of steps and strategies 

of problem solving in teaching 

NU 102 50.00% 49 48.51% 151 49.51% 

U 102 50.00% 52 51.49% 154 50.49% 

Experience in designing problem 

solving task 

NU 71 32.72% 60 48.78% 131 38.53% 

U 146 67.28% 63 51.22% 209 61.47% 

Note: Category NU indicates not understanding, Category U indicates understanding 

Based on the table above can be explained that many teachers do not understand the meaning 

of problem solving. There are 61.76% options chosen by private teachers and 60.00% by state 

teachers. Teachers as the study sample more understanding of open-ended problems, problem-

solving as instruction, problem solving steps, implementation, and problem solving 

experience designing tasks. Teachers also more do not understand the problem-solving 

strategies. It shows even though teachers are aware of the importance of problem solving as 

the focus of learning but there are still weaknesses in selecting a task question as a problem 

and solution strategies. These conditions are likely to cause weakness of students in solving a 

problem. Turns teachers also have difficulty in solving the problem, as shown in Table 2. 

The difficulty of teachers especially in step understanding the problem (48.10%), determining 

strategies (27.85%), and look back at initial problem (20:25%). The difficulty in designing a 

problem-solving task, especially are determining the context of real problems of mathematical 

topics (45.57%) and design simple task but challenging.  The cause of these difficulties are 

almost evenly not frequently solve higher order thinking-based tasks (30.38%), never learn 

how to design problem solving task (22.78%), frequently make set of evaluation only testing 

on calculation and procedure (18.99%), not frequently read references about problem solving 

task (36.71%), frequently use mathematical task provided in text book (25.32%), and too 

focus on guiding students in solving task using one step solution (17.72%).  

Teachers’ solution of problem could be categorized some types. Type I is the correct answer 

to the problem 1. Type II is a mistake because teacher just compares the available data from 

given information without the manipulation of data. Type III is also the wrong answer 

because without the mathematical arguments such as the calculation of percentages. Type IV 

is the teacher did not answer the question. For problem 2, type I is a correct answer. Type II is 

a mistake because the teacher calculates each of the many motorcycles that failed assembled 

each company, but one makes a conclusion. Type III is also the wrong answer because it 

simply summing the total failure of their respective companies. Type IV is also the wrong 

answer in the calculation. Type V is the teacher did not answer the problem. Problem 1 and 2 

could see at attachment. Based on these data the teachers are still experiencing difficulties in 
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solving problems. For the first problem, there are still 25% of teachers answered incorrectly, 

while for the second problem contained 78% teachers were wrong.  

Table 2. Teacher Difficulties in Mathematical Problem Solving 

Questions Options The Number of Teacher Total Percenta

ge Private % State % 

Most 

difficult 

steps of 

problem 

solving 

read the task 4 7,69% 5 18,52% 9 11,39% 

understand problem 27 51,92% 11 40,74% 38 48,10% 

determine precise 

mathematical model and 

strategies 

12 23,08% 10 37,04% 22 27,85% 

employ mathematical 

procedures and facts 

7 13,46% 3 11,11% 10 12,66% 

interpret result to look back to 

initial problem 

13 25,00% 3 11,11% 16 20,25% 

Difficulties 

in 

designing 

problem 

solving 

task 

determine real world context 

on mathematics topic 

26 50,00% 10 37,04% 36 45,57% 

make correct written sentence 7 13,46% 7 25,93% 14 17,72% 

design task with more than one 

solution 

1 1,92% 4 14,81% 5 6,33% 

design task with more than one 

alternative strategies 

7 13,46% 2 7,41% 9 11,39% 

design task with more than one 

alternative solution and 

strategies 

5 9,62% 7 25,93% 12 15,19% 

design simple task but 

challenging 

29 55,77% 11 40,74% 40 50,63% 

Causes of 

difficulties 

in 

designing 

problem 

solving 

task 

not frequently solve higher 

order thinking-based tasks 

21 40,38% 3 11,11% 24 30,38% 

never learn how to design 

problem solving task 

13 25,00% 5 18,52% 18 22,78% 

frequently make set of 

evaluation only testing on 

calculation and procedure  

12 23,08% 3 11,11% 15 18,99% 

not frequently read references 

about problem solving task 

19 36,54% 10 37,04% 29 36,71% 

frequently use mathematical 

task provided in text book 

14 26,92% 6 22,22% 20 25,32% 

too focus on guiding students 

in solving task using one step 

solution 

9 17,31% 5 18,52% 14 17,72% 

 

Table 3.Teacher Ability to Solve Mathematical Problem 

Problem Solution 

Category 

The Number of Teacher Total Percentage 

Private % State % 

Problem 1  I 35 67.31% 24 88.89% 59 74,68% 

II 12 23,08% 2 7,41% 14 17,72% 

III 5 9,62% 1 3.70% 6 7,59% 

IV 0 0% 0 0% 0 0% 

Problem 2   I 8 15.38% 9 33.33% 17 21.52% 

II 28 53.85% 16 59.62% 44 55.70% 

III 14 26.92% 2 7.41% 16 20,25% 

IV 1 1.92% 0 0.00% 1 1,27% 

V 1 1.92% 0 0.000% 1 1,27% 
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3.2 Teacher Belief about Mathematical Problem Solving 

Goos, et.al (2007) explained that teachers’ beliefs about mathematics will affect their belief in 

the effective teaching of mathematics, as well as their belief look at students in learning 

mathematics. Belief in mathematics can be classified into three parts, namely mathematics as 

a tool, mathematics as body static and dynamic mathematics as human creations.  

Table 4.Teacher Belief about Mathematical Problem Solving 

Questions Category The Number of Teacher Total Percentage 

Private % State % 

What is 

mathematics?  

as tool 23 22,12% 15 27,78% 38 24,05% 

body static 12 11,54% 15 27,78% 27 17,09% 

dynamic/problem 

solving 

42 20,19% 26 24,07% 68 21,52% 

How to teach 

mathematics?   

as tool 23 11,06% 18 16,67% 41 12,97% 

body static 36 17,31% 13 12,04% 49 15,51% 

dynamic/problem 

solving 

90 19,23% 40 16,46% 130 18,28% 

how should 

students learn 

mathematics? 

as tool 43 16,54% 29 21,48% 72 18,23% 

body static 22 14,10% 9 11,11% 31 13,08% 

dynamic/problem 

solving 

59 28,37% 24 22,22% 83 26,27% 

Based on Data looked teachers still tend to view mathematics as a tool (24.05%) is higher 

than the mathematics as a static body (17.09%) and mathematics as human activity (21:52%). 

But in the teaching and learning of elementary mathematics teachers are more likely to 

believe mathematics as a human activity. This fact shows that the belief in mathematics is not 

the only factor affecting the practice of teaching and the views of the students who are 

learning. Raymond (in Goos, et.al, 2007) describes other factors besides belief in mathematics 

as teacher education programs, teaching social norms, teachers’ life outside the classroom, 

characteristics of teacher's personality, the situation in the classroom, student life outside the 

classroom, including practice teaching runs,.  

4. Conclusion 

The conclusions of this study are: (1) Teachers who understand the meaning the question as a 

problem less than that is not understood, including in understanding the problem-solving 

strategies. But teachers who understand the characteristics of open-ended problems, teaching 

with troubleshooting, problem-solving steps including implementation more than who do not 

understand. It shows that solving the problem is practical knowledge and has realized the 

teacher. (2) Teachers more believed mathematics as a tool, but in practice and the views of the 

students were looking at mathematics as a human activity. 
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Abstract 

This study aimed at supporting; (1) Indonesian government policy, according to law No. 20 Year 2003 

on National Education System, especially on International Standard Education, and (2) International 

Class Program, State University of Makassar commenced in 2007. The specific targets of this research 

were to produce and find the effectiveness of: (1) Student book, (2) Student Worksheet and (3) Lesson 

Plan, in supporting English for Mathematics course in Mathematics Education and to know their 

effectiveness. The modification and adaptation of R & D model of Four-D (Thiagarajan, 1974) was 

used to conduct the study consisting of four phases; Define, Design, Develop, and Disseminate. The 

references used as Standard Packages refer to: (1) Indonesian Qualification Framework based on 

President Regulation No. 20 year 2012, (2) English as a language, in which the packages were made, 

(3) the validators were native speakers, (4) the structure of the learning packages which can lead 

students’ paradigm, insight, and knowledge to worldwide things. The research finds that the 

development of: (1) Student Book emphasizes on three facets; the clarity of the content structure, 

language, and problem solving, (2) Student Worksheet emphasizes on three primary aspects; task 

direction, order of the task, and language, (3) Lesson Plan emphasizes on four primary aspects: 

formulation of basic competency, time allocation, learning material, and its structure. The learning 

packages are effective to improving students’ achievement, specifically shown by the increase of 

students’ score from pretest to posttest as 8.16 of an ideal score 100. 

 
Keywords: Design and Effectiveness, Learning Packages, International Standard 

 

 

1. Introduction 

International standard education has been organized by Indonesian government in The 

National Education System Number 20 Year 2003. The regulation states that the central 

government and/or the local government establish at least one school in each educational level 

to be developed into an International Standard School (ISS). An ISS is a school that satisfies 

all standards of national education and is enriched by contents referring to educational 

standards from at least one country that is a member of Organization for Economic Co-

operation and Development (OECD) and/or from other developed countries with certain 

advantages in the educational field.  

One of the obstacles to the Indonesian goverment in the attainment of international standard 

education is that there has not been international standard learning packages including their 

effectiviteness. The intended learning packages, which has not been internationally 

standardized is not only in Mathematics and Natural Science domain, but also for other 

lessons in both schools and colleges.  

Rationalizations of international standard education through Bilingual Approach are; (1) 

sociocultural issues which encompasses (a) symbolic and psychological importance for 

individual’s identify and (b) practical value for intercultural communication, (2) economic 

which consists of (a) globalism economy and economic development (b) limited number of 
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global/regional lingua francas (esp. English as an international language), and (3) cognitive 

which comprehends (a) additive bilingualism and (b) superior language learning ability and 

intercultural sensitivity. (Baker, 2006) 

The idea of Baker (2006) about Bilingual Approach is relevant to and even has similarity to 

the implementation of international standard education in Indonesia by considering that; (1) 

the method of bilingual approach is applied to a study program in which English is not its 

main discipline, (2) the majority of students who are taught using bilingual approach still has 

low achievement in English language, and (3) the use of Bilingual Approach in learning is 

highly likely to create more intensive interaction than that of monolingual approach.  

1.1. Problem Statements 

1. How to design International standard mathematics learning packages for English for 

Mathematics course?  

2. How far is the effectiveness of international standard mathematics learning packages 

for English for Mathematics course which have been developed? 

2. Literature Review 

Several countries have applied bilingual approach for instance; (a) Australia which combines 

(German/English; Franch/English; Greck/English; Arabic/English; Hebraw/English; 

Indigenous Language/English and Japanese/English), (b) Thailand, specifically Sarasas Extra 

School, which combines (English/Thai), and (c) Japan, which combines (Japan/English) in the 

learning process in Katoh Gakuen (Baker, 2006). 

2.1 Definition of International Standard Education in Indonesian Version 

There are several definitions about International Standard Education in Indonesia. Hasibuan 

(2008) relates international standard education to dual degree. It is stated from the result of an 

interview (Darma, 2006) that one of the distinctions or the differences between ordinary 

campus and international standard campus is the facilities that they have. Besides that, Made 

(2008) defines it as a college which either undertakes curriculum in which English is a 

medium of instruction, has library with the collection of books from foreign coutries, or 

establishes cooperation with foreign educational college. In compliance with Made, Azizy 

(2008) states that International standard education is an education of which the regulations 

used are satisfying the international standards. In addition, it has several criteria in the form of 

international standard (Furqan, 2008). 

Upu (2008a; 2008b; 2008c), suggests some criteria about international standard education that 

as follows: 

1) The facilities and infrastructures encompass; (a) learning facilities and learning 

packagess based on ICT; (b) library based software (more preferrable); (c) the 

availability of proper class room; multimeda; clinic; sport facilities, and (d) 

contemporary supporting learning facilities.  

2) The leaders of the faculties; (a) satisfy minimum master degree graduated from High 

College which is minimum B accredited in either domestic  or graduated from High 

College in abroad; (b) are capable of speaking English actively; (c) have wide 

conception and are able to establish international network, posses managerial 

competency, and have a good entrepreneur leadership; and (d) are capable of 

applying several principles of Educators, Manager, Advisor, Supervisor, Leader, 

Innovator, and Motivator.  



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Mathematics Education Page 69 
 

3) The Educators;  (a) capable of facilitating a learning based ICT; (b) capable of 

upholding a learning with English as a medium of instruction; (c) have master 

degree or doctoral degree as their education qualification in B accredited college 

either in home or abroad; and (d) innovative and creative in organizing learning.  

4) The management of the education is multi-cultural; establishes conjunction “sister 

faculties” to international standard faculties of OECD countries or those of 

developed nation; free of illegal narchotics, smoke, and violence, and occationally 

follows international scientific, mathematics, and technological events.  

5) The process of learning is oriented on (a) spiritual intelligence; (b) emotional and 

social intelligence; (c) intellectual intelligence; (d) kinesthetic intelligence; (e) being 

competitive, active, and creative intellectual; (f) soft skills; and (g) the use of 

assessment based authenticity.  

2.2 Several issues of International Standard Education in Indonesia 

2.2.1 Low Ability of Oral English  

Lecture’s oral English ability, especially pertaining to the subject is low. Moreover, the 

motivation and the potency of the lectures in following several courses in abroad is also low. 

Furthermore,  in the opinion of many lectures,  as well as Mathematics, English is generally 

considered difficult to learn and to teach. 

2.2.2 The Discrimination and The Exclusiveness Among Students  

International standard education is likely to evoke great distinction among students whose 

parents are able to fund their children and those whose parents are not able (Upu, 2009a). 

International standard education needs international standard facilities requiring fund, 

reachable for parents’ students in international standard education, which is higher than 

regular standard facilities. Since international standard facilities are inherently prepared for 

students in multicultural and multiethnic environment and those from various countries. As a 

result, those students in international standard education may feel better than others.   

2.2.3 Misconception Toward Free Fund Education (Fully Subsidized Education) 

A failure to interpret the free fund education (fully subsidized education) concept from some 

Indonesian people is a challenge in undertaking international standard education. Whether it is 

realized or not, that the people, in one side, consider that free fund education (fully subsidized 

education) is a process in acquiring knowledge where all kinds of needs of the education 

management is free of charge. However, in the other side, to implement high quality 

education, it needs high cost which is, indeed, funded by students’ parents especially for those 

who are whealthy. Education is the responsibility of every person, not only for parents, whose 

children study at school. The responsibility of education management is confided by National 

Education System Constitution.  

2.2.4 Obscurity of The Standard of International Standard Education 

To maximize the quality of international standard education in Indonesia, the government 

needs to definite standards, so that they can be used as a  Explicit Reference or the Basic Law. 

When the standard decree of the International Standard Education is not immediately enacted, 

every education level and education institution may haphazardly acclaim itself as an 

International Standard Education. The intended standards cover input, process, and output. 

Moreover, it may include some operational standards, especially of labor, curriculum in 

Indonesia, fund, and other necessary standards. Recently, the majority of people measure the 
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standard of international standard education by only seeing the use of medium of instruction 

in teaching that is English and other languages supported by Information Communication and 

Technology (ICT). In fact, several other standards, including curriculum and partners help are 

occationally neglected. 

2.2.5 Partners Help 

Partnership program between educational colleges in Indonesia and one of or more 

educational colleges in developed nations is inevitable. Educational college in developed 

nation has notable experience in creating the goals of international standard education. One of 

the critical matters related to this issue is how the developed nations manage their education 

resources to satisfy the standards of international standard education settled by an authorized 

board. Consequently, Indonesian government needs to adapt the criteria of education 

institution from OECD countries or developed nation to be made as a companion.  

2.2.6 Model of Learning 

By considering the ability of each lectures, which is very heterogenous in terms of their 

English proficiency, it needs a reference for model of lecturing. Concerning to this situation, 

the education college in Indonesia should gain experience from other countries which 

successfully implement the reference. Subsequent to stipulating a model for one kind of 

learning, it firms up the approach, method, and strategy of learning based on each level of 

learning.  

2.3. Framework for Research Thinking  

The framework for thinking of this research is described in a fishbone diagram below: 

 

 
Figure 1. Fishbone Diagram of Framework for Research Thinking 
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3. Research Method 

This research type was Research and Development aiming at developing Student book, 

Student worksheet, and Lesson Plan. Next, they were studied on how far their effectiveness in 

a learning is. 

3.1. Subject and The Time of Research 

The subject of this research was students in the first semester on “sarjana” program in 

International standard Class program, majoring in mathematics education. They have 

heterogeneous backround in terms of mother tongue, language ability, mathematics ability, 

sociocultural, and parents’ education level. 

3.2. The Instrument and Data Collection  

3.2.1. Learning Packages Validation Sheet  

The validators were asked to write down the appropriate score by giving a sign (√) on an 

appropriate column. Furthermore, the validators were asked to give general conclusion by 

using either of the categories: very good, good, fair enough, insufficient, very insufficient. 

3.2.2. Observation Sheet  of Students’ Activity  

The observed students’ activities in this sheet include paying attention to lecturer’s 

explanation or other students’ argument, discussing learning material with other students, 

solving problems, discussing with the lecturer, and doing irrelevant activities, i.e. doing 

activities unrelated to classroom activities.  

3.2.3. Observation Sheet of Lecturer’s Ability in Managing Learning 

This kind of instrument is made to obtain data, related to the ability of a lecturer in managing 

as one of data, which support the effectiveness of a  learning packages.  

3.2.4. Observation Sheet of Learning Packages Accomplishment 

This kind of instrument is made to obtain data in the field about the learning packages 

practicality. The process of data collection was done by observers using the observation sheet 

as a guide for them to observe the accomplishment of certain aspect or the component of the 

learning packages when lecture hold his or her learning based on given guidelines. 

3.2.5. Students’ Response Questionnaire   

The intended data of students’ response toward the activity of field test are students’ response 

toward the aspect of learning encompassing the learning topic, Student book, student 

worksheet, the situation in classroom, the lecturer’s method in learning, the lecturer’s 

performance. 

3.3. The Technique of Data Analysis 

3.3.1. The results of Learning Packages Validation   

Score in the form of validation from experts and practitioners for each learning package was 

analyzed by considering advices and comments from the validators. The result of the analysis 

were used as a guide to revise the learning packages. The process of the analysis 

consecutively were; (1) recapitulating the assessment from the experts, (2) finding the average 
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of experts’ assessment for each criterion, (3) finding the average of each aspect, (4) finding 

the total of the average (X̅) , (5) defining the category of the validity for each criterion (K i̅) or 

the average of aspect (Ai̅) or the total of the average  (X̅) by consulting to the predetermined 

categori of validation.  

The used criterion to determine the validity degree of the learning packages was the value of 

(X̅) for the whole aspects which was, at a minimum, included in quite valid category, and the 

value of (Ai̅) for each aspect included, at a minimum, in valid category. Otherwise, it was 

necessary to make revision based on the validator’s advice and to evaluate several aspects, 

especially for the low grade aspects. Subsequently, the process of validation was repeated and 

the data were analyzed afterward. That kind of cyclic process was undertaken until the 

learning packages was, at a minimum,  included in valid category.  

The research results indicate that the validity degree of the learning packages; (a) students’ 

book has V̅ = 4,1 of a category reference as valid is (3,5 ≤ V̅< 4,5), (b) students’ worksheet 

has V̅ = 4,1 of a category reference as valid is (3,5 ≤ V̅< 4,5), (c) lesson plan has V̅= 4,3 of a 

category reference as valid is (3,5 ≤ V̅ < 4,5). Thus, all those packages are valid. 

3.3.2. Data Analysis of Students’ Activities 

Analysis of the results of observation toward students activities comprised: (1) the frequency 

of the average of each activity category for each meeting was conducted by summing up the 

frequency of the intended activity category divided by the number of observed students, (2) 

the percentage of each category of students activities for each meeting was conducted by 

means of dividing the frequency of the average of each category of students’ activities (point 

1) for each meeting by the maximum sum of the frequency of observations within those 

meetings multiplied by 100%, and 3) the average of each category of students’ activities for 

all meetings was figured out by dividing the sum of percentages for each of students’ acitivity 

categories in all meetings by the number of meetings. 

The analysis results show that all categories are in a tolerance interval of ideal time that is 

allocated during the instruction takes place. It is particular for categories of 1, 4, 6, and 7, they 

must be satisfied. The average value of category 1: to listen to/to look at lecturer’s 

explanation actively is 45,33 of a tolerance interval 37 – 47 minutes. The average value of 

category 4: to carry out problem is 8,67 a tolerance interval 0 - 8 minutes. The average value 

of category 6: to present/to address answers in front of all groups is 10 of a tolerance interval 

5 – 15 minutes, and the average value of category 7: to respond their friends’ answers or to 

tell opinion/idea is 12 of a tolerance interval 5 – 15 minutes. 

3.3.3. Data Analysis of Observation to Lecturer’s Activities 

The observation was undertaken by trained observer in order to be able to operate the 

observation sheet appropriately.  

The analysis result indicates that the totally average of value of lecturer’s activities is V̅= 4,6 

of a category reference as valid is (4,5 ≤ V̅ ≤ 5). Hence, if it is viewed from overall aspects to 

lecturer’s activities, then it is categorized as effective in learning activities. 

3.3.4. Data Analysis of Practicability of Learning Packages 

The activities administered were as the following: (1) to recapitulate the results of observation 

to the practicability of learning packages, (2) to find the mode of observation to each activity, 
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(3) to find the mode of each observation aspect for t meetings, and (4) to determine the 

practicalbility categories of each aspect of overall aspects by conforming the mode of each 

aspect of the fixed iA
 categories; 

The analysis results of observations wholly show that the utilized learning packages are 

“available”. The learning packages are also practicable or utilized with good enough and even 

it can be stated as perfect enough on the basis of the obtained mode value. 

3.3.5. Data analysis of students’ responses  

The activities conducted were: (1) to figure out the number of students that give positive 

response corresponding to the asked aspect, and then to figure out its percentage, (2) to 

determine category for students’ positive responses by conforming its percentage with fixed 

criteria, (3) if the analysis results show that the students’ responses have not been positive, 

then it is undertaken revision to the packages being developed.  

The analysis results show that all categories are in a tolerance interval of ideal time that is 

allocated during the instruction takes place. It is particular for category 1, 4, 6, and 7, they 

must be satisfied. The average value of category 1: to listen to/to look at lecturer’s 

explanation actively is 45,33 of a tolerance interval 37 – 47 minutes. The average value of 

category 4: to carry out problem is 8,67 of a tolerance interval 0 - 8 minutes. The average 

value of category 6: to present/to address answers in front of all groups is 10 of a tolerance 

interval 5 – 15 minutes, and the average value of category 7: to respond their friends’ answers 

or to tell opinion/idea is 12 of a tolerance interval 5 – 15 minutes. 

3.4. The Research Implementation System 

3.4.1. The Procedure, Product, and Try-out of Learning Packages  

The procedure of a learning packages development in this research serially takes following 

phases: 

3.4.2. Define Phase 

Define phase aims at determining and defining the necessary conditions in a learning. The 

activities in this phase are front end analysis, students analysis, learning material analysis, 

task analysis, and the specification of learning goals.  

3.4.3. Front End Analysis 

Based on review to English for Mathematics course in the department of mathematics, state 

university of Makassar, the fundamental problem in fact that is needed to attempt the solution 

is the way of presenting lecturing (Upu, 2012). The lecturing currently tends to be lack of 

providing enough opportunity to students to develop their ideas. As a result, students become 

passive, lazy to ask question, moreover to express their ideas. In addition, the lecturing 

process is dominated by lecturer, meanwhile students only already listen to and copy what the 

lecturer tells. 

3.4.4. The Analysis and The Study of Students 

Students’ prior knowledge is heavily influenced by thinking way that they brought from 

secondary school. Meanwhile, the used language by those following English for Mathematics 

course tends to have not been formal and their ability to analyze mathematical sentence is still 
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low. Both of them influence their ability to understand mathematics. Whereas concerning 

students’ cognitive development, this domain inclines to be heterogen in terms of English 

ability. Meanwhile, their inclination to make group and discuss each others to develop their 

social-culture (Upu, 2009b, 2010a, 2010b) is more homogen. 
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3.4.5. The Analysis and The Study of Learning Material 

The material or content analysis is intended to identify, elaborate, and organize systematically 

the main material that students will learn. The material is organized hierarchically and 

choosen in the light of basic competence and indicators. Analysis of learning or lecturing 

material that is provided currently, is less able to build students’ insight, mind set, and 

commitment globally. 

3.4.6. The Analysis and The Study of Learning Tasks 

The tasks that lecturer gives to students do not vary. They depend on lecturer’s desire. In 

general, quiz in the classroom is given more frequently than homework is. In terms of 

understanding to learning material, quiz in the classroom is more able to build ability to 

understand students’ material than homework is. Hence, a great deal of learning goals refer to 

quiz. 

3.4.7. The Analysis and The Study of Learning’s Goals 

Learning goals have not described an appropriate hierarchy, either it is according to language 

or viewed from the mathematical content or material. Therefore, the learning packages, 

particularly student book and student worksheet must be organized, such that those both 

situations can be overcome. 

3.4.8. Design Phase 

The kinds of activities of this phase are the choice of media of the learning, learning format, 

the design of learning packages, and the choice of learning outcome test. 

3.4.9. The Choice of Learning Source 

This kind of choice aims at determining the appropriate learning source to provide 

international standar learning material. The learning source is also adapted based on the 

analysis of the basic competency, tasks, and the campus’ facilities.  

3.4.10. The Choice of Selingkung Model 

The choice of selingkung model is based on the importance of understanding to support 

students’ international insight in terms of; learning material, learning model, approach, 

method, and strategy as well as learning source that will be used and developed. 

3.4.11. The Product of The Development of Learning Packages and the Experiment 

The initial design of learning packages for English for Mathematics is done to produce 

Prototype-I consisting of Student Book, Student Worksheet, and Lesson Plan. The prototype I 

is developed to produce Prototype-2. 

3.4.12. Development Phase 

The phase of development aims at producing prototype-2 of learning packages which is in the 

form of the revision of prototype-1.The advice from experts and practitioners and also the 

learning activity analysis plays important role in this phase. 
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3.4.13. Expert and Practitioner Validation of Learning 

Expert and practitioner validation is aiming at evaluating the content and the language of the 

learning packages. Its assessment covers several indicators: a) selingkung model, b) language, 

c) illustration, and d) learning content. Each following indicator consists of several sub-

indicators namely: 

a) Selingkung model, which consists of: the explicitness of learning material 

arrangement, the numbering of topics, the attractiveness of topics, the balance 

between the text and the illustration, the kind and the size of the font, the space 

arrangement, the appropriateness between the physical size and the students,  

b) Language which encompasses the veracity of the grammar, the suitability between 

the sentenceand  the students’ cognitive development and literacy ability, guideline 

to refer to other reading sources, the veracity of each terminology definition, the 

simplicity of the sentence, and the clarity of the guidelines.  

c) Illustration which comprehends supporting illustration aiming at specifically 

describing concept and the connectivity between the illustration and the concept, the 

clarity, the understanding, the use of local context, and the gender deviation 

d) Content which includes the correctness of the content, the composition of the 

content, the suitability of the content to the curriculum, the inclusion of some 

important related information, the connection between the content and the previous 

learning material, the appropriateness of the content to the students’ mindset, the 

inclusion of exercises related to the concept, and the stereotype which is not partially 

focused on several issues (ethnic, gender, religion, and social status) 

The recommendation from experts and practitioners and also the analysis output of prototype-

I are used to obtain prototype-2. Its validation includes: (1) the content of the learning 

packages questioning is the content of the learning packages suitable to the learning material 

and the measured learning goals, (2) language: (a) the sentences of the learning packages use 

well and correct sentence, (b) the sentences of the learning packages are not ambiguous.  

After the prototype-1 is assessed and revised based on the suggestions from the experts and 

the practitioners and also based on a reflective thinking, the prototype can be resulted.  

3.4.14. Restricted Field Experiment of Learning Packages Development  

Restricted field is obtained to get direct description from the students and the observers about 

their responds, reactions, and comments as revision process of prototype-2 aiming at 

preparing prototype-3. The activities undertaken in the restricted field experiment are: (1) 

experimenting the prototype-2, that is a suitable instrument satisfying validity criteria. The 

kind of experiment is the implementation of learning in classroom using valid learning 

packages and instrument, (2) analysing the result of the field experiment, and (3) revising the 

learning packages and the instrument based on the result of the experiment to produce 

Prototype-3. 

The main aim of the learning packages implementation in this phase is to know the 

explicitness, the perusal, and the appropriateness between the planned time/duration in the 

lesson plan and time/duration in its implementation. The output of the experiment is used for 

the completion of the learning packages (Prototype). In this phase, research team observes the 

students’ activity, the ability of the lecturer in managing the learning, and the accomplishment 

of the learning packages. The development phase (develop) produces prototype-3, and that 

prototype is then disseminated to produce the final prototype.  
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3.4.15. Dissemination Phase 

Dissemination phase is performed by undertaking socialization of the finalized learning 

packages. The socialization can be done through seminar, workshop, and general course 

which may involve lectures, students, teachers, and educators.  

4. Conclusion and Suggestion 

4.1. Conclusion 

1) The development of international standard learning packages of English for 

Mathematics course accentuates: a) Students Book encompassing three main aspects 

namely the aspect veracity of the standard of the competency, the structure, the 

content, the used language, and the problem solving, b) Student Worksheet including 

three primary facets namely the direction how to work with the Student Worksheet, 

the order which should be followed to work with it, and also the language it uses, 

and c)Lesson Plan which emphasizes four main facets namely the basic competency, 

time allocation, the learning material, and the structure of the learning content for 

each meeting.  

2) Generally, international standard learning packages is effective to improve students’ 

achievement for students attending English for Mathematics course, specifically 

shown by the inrease of students’ score from pretest to postest as 8.16 of an ideal 

score 100.  

4.2. Suggestions 

1) It is suggested for lecturers, especially for lecturers majoring in Mathematics 

Education, to mind several important issues in developing international standard 

learning packages, therefore the learning packages can be made as a rudimentary 

reference to teach their own subjects.  

2) It is recommended for students majoring in Mathematics Education which attends 

English for Mathematics course to simultaneously integrate the use of learning 

packages.  
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Abstract 

The research aimed to analyze and describe the mathematical communication capability of student of 

Madrasah Aliyah Negeri Batudaa on statistic subject. The method of the research used explanatory 

descriptive method. The subject of the research is the students of grade XI IPA 2. The data collection 

methods consist of test and interview. The data analysis technique utilized Miles and Huberman 

Models. The result of the resarch shows: (1) out of three indicators of mathematical communication 

capability measured in the research, the highest average of mathematical communication capability is 

on the first indicator which is the ability to correlate image, graphic, or diagram into mathematical 

idea, while the lowest average is on the third indicator which is the ability to express daily events in 

mathematical language or symbol; (2) the students who have high mathematical communication 

capability possess the ability to solve question well, the students with medium mathematical 

communication capability are not able to complete the whole mathematical communication capability 

indicator measured, and student with low mathematical communication capability could not 

understand most of the questions given as well as solving the question correctly; (3) mathematical 

communication capability of the students on statistic subject of grade XI Natural Science 2 at 

Madrasah Aliyah Negeri Batudaa falls under medium level. 

 

Keywords: Mathematical Communication Capability, Statistics. 

 

 

1. Introduction 

Mathematics is a subject that has been taught since primary school through university. It is 

seen as a structured and integrated science, a science about patterns and connections and also 

about the way of thinking to understand the surroundings. Generally, mathematics can be used 

in daily life. Mathematics is not only a science, but it can also be used as a basis to logical 

reasoning and quantitative solution in other field. This means that mathematics plays an 

important role in the development of science and technology. Hence, it should be taught to 

equip students so that they will be able to develop the skill to use mathematical language in 

communicating ideas. 

The purposes of learning mathematics in school according to MONE (2004) are: 1) to form 

the way of thinking and reasoning in drawing conclusions, 2) to develop creative activities 

that involve imagination, intuition, and discovery by developing divergent and original 

thought, curiosity, make predictions and allegations, as well as experimentation, 3) to develop 

the capability to solve problems, and 4) to develop the skill to communicate any information 

and ideas. 

Based on the purposes above, the learning of mathematics is essential to bring out students’ 

skill to communicate their ideas that are beneficial in studying sciences and its application in 

daily life. The only tool needed to be able to interact with people is communication, both 

orally and writing, either verbally or non-verbally. 
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Communication can be defined as a way to convey a message to the recipient, to express 

opinions or behavior, either orally or through media (Susanto, 2013: 213). To develop the 

capability to communicate, one can use a variety of languages, including mathematics. In the 

process of learning mathematics, communicate by using mathematical language should be 

developed, because one of the functions in learning mathematics is to communicate ideas in a 

practical, systematic, and efficient way. 

Mathematical communication skills can be defined as a student’s capability to deliver certain 

things through dialogues resulting in the transfer of messages. It is necessary to achieve an 

ideal outcome. Without the correct mathematical communication, the learning process will 

not go as smoothly as planned. Communication by using symbols and diagrams in learning 

mathematics is essential to facilitate the understanding of students in a lesson. According to 

Haji (2012: 115), mathematical communication skill is the capability to convey mathematical 

ideas, either orally/in writing or deed. This is one’s skill to be achieved in learning 

mathematics, hence it is included in the standard process of mathematics in schools. 

However, the reality on the field is contradicted to what is expected. The majority of students 

learn mathematics based on what the teacher taught. There are also some students who still 

think that mathematics is difficult, thus the mathematical communication skills are still low.  

Based on the interview with teachers of mathematics at MAN Batudaa, it showed that 

students found it difficult to work on problems, especially to present statistical data. Many 

students found it difficult to understand the question and to formulate what is known in it, so 

they would give a wrong solution to the question. Some of them were even very reluctant to 

solve the problems that they found to be difficult, resulting in plagiat act. Students also found 

it difficult to interpret diagrams and to conclude the exact meaning of the diagram. They also 

erred in presenting data in the form of diagrams. There are a few students who were able to 

answer the question from their teachers, but they could not rewrite the answer on their 

notebook. Likewise, there are a few students who were able to write the answer on their 

notebook but unable to explain it orally. 

This condition is resulted from many factors, one of which is the students’ capability to 

communicate their knowledge is still low. In a discussion, there are some students who have a 

difficulty in presenting their idea. Students might not really understand what others were 

trying to present. They were able to solve the question that is similar to the one that has been 

solved by teachers, but they need the teacher to solve the question that is different to that 

already described. This illustrates that mathematical communication of students is lacking, 

either in writing or orally. 

Based on the explanation above, the formulation of problems in this research is, how is the 

mathematical communication skill of students of grade XI at Madrasah Aliyah Negeri 

Batudaa in statistic subject? 

2. Theoritical Review 

2.1. The Nature of Learning Mathematics 

Learning, which is identified with the word “teach”, is derived from the word “teaching” 

which means a guidance given to be known (to be obeyed), added with the prefix “pe-“ and 

the suffix “-an” which means a process, act, how to teach so that students would want to 

learn. The term learning is closely related to the meaning of learn and teach. The activity of 

learn and teach is going along with learning, studying activity can not take place without 
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teachers or formal learning, while teaching activity includes everything that teachres do in the 

classroom. 

Learn is essentially a process in which one going through to achieve knowledge, skill, and 

attitude. Knowingly or not, learning is a process in which one will go through, since his birth 

to the death. According to Uno (2011: 139), learn can be defined as a process of change of 

one’s behavior as a result of practice in interacting with surroundings. The changes that occur 

could be in the form of habit, aptitude, knowledge, attitude, and skill. According to Nasution 

(in Uno, 2011: 141), learn is an activity that results in a change of an individual, both actual 

and potential. It has been explained that changing is basically an obtainment of new 

possibilities, which is applicable in a long time. 

Based on the opinions above, it can be concluded that learn is a process of change in an 

individual which results from interaction with surroundings in a quite long time. 

Furthermore, psychologists and education experts provide some different meaning related to 

teaching activity. Rohani (2004) argues that teaching is a process of guiding the learning 

experience. The experience itself is only obtainable if students actively react to his 

surroundings. For example, if a student wants to solve a prolem, he must think according to 

certain steps. Meanwhile, Gulo (2002: 23) argues that teaching is an attempt to offer 

knowledge and to train skills. 

Based on the explanation above, the authors argues that the definition of teaching is an 

activity conducted by someone in connection with students and teaching materials, and also 

organize a pleasant environment in which will support the process of teach and learn. In this 

matter, teachers do not only provide teaching materials alone, but also need to be able to act 

as a facilitator, organizer, and motivator for students to learn and be able to guide students to 

achieve their learning goals. In the process of learning mathematics, a success depends not 

only on the interaction between teachers and their students, because there are many other 

factors that determine the success of learning. 

The implementation of learning in traditional concept involves three components, they are 

teachers, students, and textbooks. The teachers’s duty is to introduce the materials from books 

into students’ minds. To determine the understanding of students on a subject, students are 

required to perform tasks in the workbook. It is different to the studying activities these days. 

Contemporary learning view learning activity as a hodiernal and systematic process which 

involves students and learning resources. The source to learn is not only from teachers, but 

can also be real objects, such as books, audio-visual, computers, and the latest technology. In 

the interaction between teachers and students, there are main components that determine the 

success of learning, they are: curriculum, material on textbooks, media, methods, and 

evaluation systems. Each component can not stand on its own, they are intelinked. 

Constructivists view mathematical learning as a way to give oppotunities to students to 

construct concepts or principles of mathematics with their own capabilities through an 

internalization process. Suherman (1986: 55) said that in mathematical learning, students need 

to be taught to gain understanding through the experience about characteristics of a set of 

objects. One of the essence of mathematics is its abstract, thus teachers need to be able to 

implant the mathematical concepts properly so that students can build their reasoning 

logically, systematically, consistently, critically, and discipline. 
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According to Uno (2011: 136), mathematics has several units that are interlinked with each 

other, so the important thing in learning mathematics is ones’ ability to solve mathematical 

problems. It is based on the idea that the materials in mathematics is abstract, and 

mathematical science is a type of “abstract ideas” science. 

In carrying out the mathematical learning, we need to consider a few things: 1) shape the 

students to discover facts, concepts, and principles in mathematics through the guidance from 

teachers so they will be accustomed to conduct an investigation and to discover something, 2) 

in each lesson, teachers should pay attention to the mastery of prerequisite materials needed, 

3) problem-solving approach is the focus in mathematical learning, which includes closed 

issues (having a single solution) and opened issues (having various solutions). 

Based on the illustration above, it can be concluded that mathematical learning is an action 

taken by teachers to make changes in students’ behavior toward mathematics so that they can 

use their reasoning logically, systematically, consistently, and critically. Mathematical 

learning means to build the knowledge of mathematics in the abstract. Through mathematical 

learning, students will be able to contribute a new knowledge through a process of interaction 

based on the knowledge that they possessed. 

2.2. Mathematical Communication Skill 

Communication is an important skill in humans’ life. Communication may occur in every 

motion of humans. Humans are social beings who interact with each other in their 

neighborhood. The only tool used to interact with each other is communication, both verbal 

and non-verbal. 

Communication is a process, not something static. It requires places, is dynamic, produces a 

change in an effort to achieve the result, involves simultaneously interaction, as well as other 

people, either individually or in groups. As for the learning process, communication is said to 

be effective if the message, in this case is the matter of subjects, can be received and 

understood, as well as create a positive feedback from students. In the activity of teach and 

learn, interpersonal communication is a considered as a necessity, so there will be a 

harmonious relation between teachers and students. 

In the Indonesian Dictionary (KBBI), communication is defined as a process of sending and 

receiving messages or news between two or more people so that it will be understood. 

Conceptually, communication is a process to notify and to spread news, knowledge, thoughts, 

and values by means to raise participation so that the news spread will be public. 

In mathematical learning, it was expected that there will be a communication competence, 

which is the ability to convey information or to deliver ideas through verbal conversation, 

symbol of mathematics, graphs, tables, pictures, and diagrams to clarify issues and its 

solution. 

Mathematical communication is an important competency that should be developed in every 

mathematical topic. It helps students to expand their understanding of mathematics and to 

sharpen their potency to think matematically. Mathematical communication can be defined as 

a mutual dialogue between students and teachers, as well as among students, that occured in 

the classroom, where there is a message transferred and it contains the material of 

mathematics that the student learned, such as concepts, formulas, or strategies to solve a 

problem. Parties involved in the dialogue in the classroom are teachers and students. The 

event of transferring messages may happen verbally or in writing. According to Qohar (2009: 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Mathematics Education Page 83 
 

46), mathematical communication skill is the ability to represent and illustrate mathematical 

ideas into the form of mathematical models which are equations, notation, pictures, graphs, 

etc. 

In Alawiyah’s point of view (2014: 181), mathematical communication skill is the ability to 

communicate that includes the use of certain skills, they are writing, listening, analyzing, 

interpreting, and evaluating ideas, symbols, terms, and mathematical information that is 

observed through a hearing process, presentation, and discussion.  

Mathematical communication is also one of the objective in learning mathematics and it 

became one of the standard of competence to graduate, from basic education through 

secondary education. As stated in Permendiknas 22 the year of 2006 (in Mahmudi, 2009), 

about the standard of competence to graduate in mathematics is as follows: 

a. Understand the concept of mathematics, explain the link between concepts and apply 

the concept or the algorithm flexibly, accurately,efficiently, and precisely in solving 

problems. 

b. Use logic on a pattern and a trait, carry out a mathematical manipulation to 

generalize, to compile evidence, or to explain mathematical ideas and statements. 

c. Solve problems, involved in it is the ability to understand the problem, to design the 

mathematical model, to solve the model, and to interpret the solution obtained. 

d. Represent ideas by using symbols, tables, diagrams, or other media. 

e. Have respect for the use of mathematics in life, growing curiosity, attention, and 

interest in learning mathematics, as well as growing a persistent attitude and 

confidence in problem-solving. 

In Ramdani’s standpoint (2012: 47), mathematical communication skill is the ability to 

communicate that includes the use of certain skills, they are writing, listening, analyzing, 

interpreting, and evaluating ideas, symbols, terms, and mathematical information that is 

observed through a hearing process, presentation, and discussion. Umar (2012) said that 

mathematical communication skill, as a social activity (talking) as well as a means to help one 

to think (writing) which was recommended by the experts, should be cultivated among 

students. 

According to Guerrerio (in Izati and Suryadi, 2010: 721), mathematical communication is an 

assist to transmit the knowledge of mathematics, it can also be a foundation to develop the 

knowledge of mathematics. Izati and Suryadi (2010: 725) assert that mathematical 

communication skill involved two things, the first is the ability of students to use mathematics 

as a mathematical tool (mathematical language), and the second is the ability to communicate 

the mathematics being studied. 

Suprianto (2014: 147) stated that mathematical communication is very important because 

mathematics is not only a means to think, to help students to develop patterns, to solve 

problems, and to draw conclusion, but also a means to represent thoughts and ideas in a clear, 

precise, and concise way. According to Machmud (2013: 30), communication is an important 

thing to constantly be considered and developed in mathematical learning. Otherwise, it will 

be an obstacle to the development of math activities and will be a source of failure and a 

displeasure for students in learning mathematics. 

Based on the experts’ opinion above, it can be concluded that mathematical communication is 

the ability to communicate as to illustrate the mathematical idea into the form of equation, 

notation, graph, etc. in a clear, precise, and concise way. 
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According to Ansari (in Alawiyah , 2014: 183), there are two aspects need to be considered in 

examining the mathematical communication skill, they are verbal communication (talking) 

and non-verbal communication (writing). Verbal communication can be determined through 

the intensity of students’ involvement in a small group during the learning process. While 

non-verbal communication can be defined as the ability and the skill of students to use 

vocabulary, notation, and mathematical structure to state the connection and the idea as well 

as understanding it to solve problems. This skill is determined through a mathematical 

representation. Mathematical representation of students is classified into three categories: 

a. Establishment of conceptual models, such as images, diagrams, tables, and graphs 

(drawing aspect) 

b. Form a mathematical model (aspect of mathematical expression) 

c. Verbal arguments which are based on the analysis toward the images and formal 

concepts (aspect of written test) 

According to Lindquist and Elliot (in Machmud, 2013: 28), mathematical communication 

plays an important role in shaping people to be the ones who are educated in mathematics, 

lifelong learning, have the opportunity in every aspect, and in control of information. In 

addition, communication is an important part in the process of learning mathematics and  

solving the problems in it. In Sukendar’s point of view (in Supandi, 2014: 143), mathematical 

communictaion skill is the ability of students which involved the act of representing ideas by 

using symbols, tables, diagrams, and mathematical expression to clarify a situation or a 

problem, and also having respect for the use of mathematics in life, curiosity, attention, and 

interest in learning mathematics, as well as growing a persistent attitude and confidence in 

problem-solving. 

Aski (in Supandi, 2014: 199) said that the important role of communication in mathematical 

learning is described as follows: 

a. A communication where mathematical ideas were being exploited in many different 

perspectives, would help sharpening the students’ way to think and the students’ 

ability to observe any connections in the material of mathematics. 

b. Communication is a means to determine the comprehension of every student and to 

reflect the comprehension to them. 

c. Through communication, students may organize and consolidate their own 

mathematical thoughts. 

d. Communication between students in mathematical learning is essential to construct 

their knowledge of mathematics, to develop the ability to solve problems, and to 

improve their reasoning, to grow self-confidence, as well as to increase the social 

skill. 

e. Writing and talking might be a means to form an inclusive mathematical 

community. 

In mathematical communication skill, students need to know formerly about the material to be 

discussed. Students need to clarify the problem to be solved. One of the examples that is 

related to daily life is representing statistical data. On this matter, students will face a problem 

in a story form and they need to visualize it in a chart. 

According to Baroody (in Husnah, 2013: 82), there are at least two important reasons related 

to the necessity to grow communication in mathematical learning in school. The first is that 

mathematics is not only a means to help students to think, to discover a pattern, to solve 

problems, or to make decission, but it is also a means to represent ideas clearly, precisely, and 

concisely. Secondly, besides of being a social activity in mathematical learning in school, 
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mathematics might as well be a means to encourage interaction among students and 

communication between teachers and students. 

Susanto (2013: 216) propounds the aspects of communication as follows: 

a. Representation. It has a meaning as a new form of the result from the translation of a 

problem or an idea, or the translation of a diagrams from a physical model into a 

form of symbols or words. For example, from the form of multiplication into 

concrete model, from a diagram into a form of symbols. Representation might help 

students to explain a concept or an idea and to easily get a strategy to problem-

solving. In addition, it might improve the flexibility in solving mathematical 

problems. 

b. Listening. In a discussion, listening is an important aspect. The ability of students to 

give opinions or comments is closely related to their ability to listen, especially to 

the main topics or to the essential concepts being discussed. Students should listen 

carefully when their friends were asking questions or presenting their opinions. By 

listening carefully to their friends’ question, it might help students to construct a 

more complete knowledge of mathematics and to organize a more effective strategy 

to answer. 

c. Reading. The capability to read is a complex one, because there are many aspects 

involved in it, they are recalling, understanding, comparing, finding, analyzing, 

organizing, and implementing the contents in the passage. 

d. Discussion. It is a means for someone to be able to express and to reflect his 

thoughts that is related to the material being taught. The activity of students in a 

discussion is not only increasing the affinity between participants, but also 

improving their critical thinking. Discussion could make the learning process be 

more easily understood. Another advantages of discussion are: (a) can accelerate the 

rate of comprehension of students on a subject and the skill to use strategies; (b) help 

students to construct a mathematical comprehension; (c) give information to people 

that the experts in mathematics did not solve their problems on their own, they 

developed an idea together as a team; (d) help students to analyze and to solve 

problems wisely. 

e. Writing. It is an activity carried out consciously to express and to reflect one’s mind, 

is seen as a process of deep thought being written. Writing is a useful means of 

thinking because students might gain some mathematical experiences and they 

would take it as a creative activity. Writing may improve the extent of students to 

think to a higher degree.  

To measure one’s mathematical communication skill, we need various numbers of indicators. 

Gantinah (2014: 413) propounds the indicators of mathematical communications skills as 

follows: 

a. Connect real objects, pictures, and diagrams into the mathematical ideas. 

b. Explain ideas, mathematical situation and connection, either orally or in writing by 

using real objects, pictures, graphs, and algebra. 

c. Represent daily incident in mathematical languages or symobls. 

According to Supandi (2014: 200), the indicators used to determine the improvement of 

mathematical communication skill of a student are as follows: 

a. Refer the real objects, pictures, and diagrams into the mathematical ideas. 

b. Explain ideas, mathematical situation and connection, either verbally or non-

verbally by using real objects, pictures, graphs, and algebra. 

c. Represent daily incident in mathematical languages or symbols. 
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d. Listen, discuss, and write about mathematics. 

e. Read a written presentation of mathematics with comprehension. 

These indicators are used as a reference to asses the ability of students in solving a 

mathematical problem. The indicators used in this research are: 1) the ability to refer pictures, 

graphs, and diagrams into the mathematical ideas, 2) the ability to explain a situation, an idea, 

either orally or in writing by using pictures, graphs, or diagrams, 3) the ability to represent 

daily incident in mathematical languages or symbols. 

2.3. Teaching Theory 

The statistics theory being taught in this research include: presenting data in bar chart, line 

chart, pie chart, histogram, and polygon. In addition, there are also theories about the number 

of centralization of data, consists of mean for single data and group data, median for single 

data and group data, and mode for single data and group data. 

3. Methodology 

This research was conducted at Madrasah Aliyah Negeri Batudaa. It was conducted in four 

months in the odd semester of the academic year of 2014/2015. The subject used are students 

of class XI IPA 2. The research method is a descriptive expanatory. Data collection were 

conducted by interview and writing test. The data were analyzed by using Miles and 

Huberman model (Sugiyono, 2010: 337), consists of data reduction, data presentation, and 

drawing conclusion. 

4. Result and Discussion 

4.1. Result 

Table 1. The Mean of Achievement of Students in The Aspect of Mathematical Communication Skill 

No Communication Aspect 
Mean of Achievement of The 

Students (%) 

1 
The ability to refer pictures, graphs, and diagrams into the 

mathematical ideas 
69,4 

2 
The ability to explain a situation, an idea, either orally or 

in writing by using pictures, graphs, or diagrams 
42,8 

3 
The ability to represent daily incident in mathematical 

languages or symbols 
38,1 

The description of mathematical communication skill of students for each indicator are 

presented in the Table 2, 3, and 4. 

Tabel 2. The Ability to Refer Pictures, Graphs, and Diagrams Into The Mathematical Ideas 

The Categories of Capabilities 
The Criteria of 

Capabilities 

The Number of 

Students 

Very Capable  ≥ 85% 6 

Capable 75% - 84% 6 

Quite Capable  65% - 74% 3 

Less Capable  55% - 64 4 

Unable  < 50% 4 

Sum - 23 
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Tabel 3. The Ability to Explain A Situation, An Idea, Either Orally or in Writing By Using Pictures, 

Graphs, or Diagrams 

The Categories of Capabilities 
The Criteria of 

Capabilities 

The Number of 

Students 

Very Capable  ≥ 85% 4 

Capable 75% - 84% 3 

Quite Capable  65% - 74% 2 

Less Capable  55% - 64 1 

Unable  < 55% 13 

Sum - 23 

 

Tabel 4. The Ability to Represent Daily Incident in Mathematical Languages or Symbols 

The Categories of Capabilities 
The Criteria of 

Capabilities 

The Number of 

Students 

Very Capable  ≥ 85% 5 

Capable 75% - 84% - 

Quite Capable  65% - 74% 1 

Less Capable  55% - 64 3 

Unable  < 55% 14 

Sum - 23 

4.2. Discussion 

Out of three indicators of mathematical communication skill measured in the research, it is 

known that the capabilities in each indicator achieved by students are different. It can be seen 

in the percentage of students’ achievement in each indicator. Out of these three indicators, the 

highest achievement is on the first indicator which is the ability to refer pictures, graphs, and 

diagrams into the mathematical ideas with the percentage of 69,40%. The second indicator, 

which is the ability to explain a situation, an idea, either orally or in writing by using pictures, 

graphs, or diagrams, has a percentage of 42,80%. While the lowest achievement is on the third 

indicator which is the ability to represent daily incident in mathematical languages or symbols 

with the percentage of 38,10%. 

The lack of mathematical communication skill in the aspect of representing daily incident in 

mathematical languages or symbols may caused by a lack of understanding of students on the 

theory of the number of centralization of data. Students are not quite capable to understand 

and to state a proposition in calculating the mean, median, and mode. The expertness of 

students about mathematical symbols and equations in determining the number of 

centralization of data is still lacking. 

In the first indicator, students who are categorized as very capable showed that they were able 

to answer questions perfectly and correctly, to give a correct calculation, to give a correct and 

precise diagrams as well as a complete conclusions. Students who are categorized as capable 

showed that they were able to answer questions correctly, but their diagrams and conclusions 

are a little short. In the category of quite capable, the diagrams presented by students are not 

clear and the calculations are incorrect, the conclusions are also not clear enough. In the 

category of less capable, the diagrams presented by students are incorrect, as well as the 

calculations and the conclusions. While students in the last category, which is the category of 

unable, did not answer any questions given by the author, and even if there is an answer, it is 

only in the form of diagrams with the overall explanation being wrong. 

In the second indicator, students who are categorized as very capable showed that they were 

able to present charts in the form of histogram and polygon precisely and correctly as well as 

to draw conclusion properly. It means that students are very capable to explain a situation or 
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an idea in the form of histogram or polygon. Students who are categorized as capable showed 

that they were able to present charts in the form of histogram and polygon, as well as to draw 

conclusion, although it is still a little short. In the category of quite capable, the histogram and 

polygon presented by students are correct, but they were not able to draw a conclusion 

properly. In the category of less capable, the charts presented are not clear and students were 

not able to draw conclusion correctly. While students in the last category, which is the 

category of unable, could not present the correct charts nor the proper conclusions. 

In the third indicator, students who are categorized as very capable showed that they were 

able to answer questions perfectly and correctly. They were able to determine the value of 

mean, median, and mode of a data by applying the correct formulas. Students who are 

categorized as quite capable were able to present a correct calculation, although it is still a 

little short, while students in the category of less capable presented an incorrect solution to the 

problems given. The result also showed that majority of students are categorized as unable. It 

means that students were not able to represent daily incident in mathematical languages nor 

symbols. 

From the writing test and the interview, it can be seen that the mathematical communication 

skill of students can be classified into high, moderate, and low capability.  

a. Students with high capability. The number of students with high capability is only 7 

students, or approximately 30,44% of the total number of students being involved in 

this study. This group was categorized as a group of people with a good 

mathematical communication skill. Students were able to present a diagram 

properly, to calculate the mean value, and to draw a conclusion correctly. They were 

also able to present data in the form of histogram and polygon as well as to draw the 

conclusion properly. Students were able to determine the number of centralization of 

data, which are mean, median, and mode from the information given. It was shown 

by the indicators of mathematical communication skill that were fulfilled as seen in 

the whole answer of questions given. 

b. Students with moderate capability. The number of students with moderate ability is 

8 students, or approximately 34,78% of the total number of students being involved 

in this study. From the work of the students with moderate capability, it was shown 

that they were able to fulfill several indicators measured in this research.  

c. Students with low capability. The number of students with low capability is 8 

students, or approximately 34,78% of the total number of students involved in this 

study. From the work of the students with low capability, it was shown that they 

were not be able to fulfill the three indicators of mathematical communication skills 

measured, such as reading the data in the diagram, representing data in the form of 

histogram and polygon, or solving problems that are related to daily life. 

Based on the analysis of both writing test and interview, there are a number of factors that 

affect the mathematical communication skill of students, i.e.: 

a. The ability to refer pictures, charts, and diagrams into the mathematical idea. At this 

stage, students are required to be able to represent data in the form of diagrams, to 

determine the mean value, and to draw conclusions. However, many students are 

still experiencing difficulties in representing the data properly in the form of 

diagrams. This might happen due to the lack of the ability of students to read the 

data provided. 

b. The ability to explain a situation, an idea, in writing by using pictures, charts, or 

diagrams. The students’ ability in this aspect is still lacking. Some of the students are 

still lacking in making a histogram or a polygon. Students were not able to differ 
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between histogram and bar charts, thus the charts made are similar to the bar charts. 

The were also not be able to draw conclusion properly from the histogram and the 

polygon. This might happen due to the lack of the students’ understanding on the 

subject. 

c. The ability to represent daily incident in mathematical languages or symbols. In this 

aspect, students are required to determine the number of centralization of data. 

However, there are still a number of students who were not able to determine the 

value of mean, median, and mode of the data. This was shown by the number of 

students who did not answer the question for this subject in their worksheet. One of 

the factors that cause this to happen is that students do not understand the subject, 

and some students do not know how to solve this problem. 

To develop the mathematical communication skills of students, it can be done by: (1) doing 

exercises continuously by the students themselves, because this subject is actually related to 

the daily life. (2) the knowledge of students is not restricted to the period when they received 

the material from the teacher, but they need to push themselves to improve their ability and 

their understanding on statistic subject.  

5. Conclusion 

1. Out of three indicators of mathematical communication skill measured in the 

research, the highest average of mathematical communication capability is on the 

first indicator which is the ability to correlate image, graphic, or diagram into 

mathematical idea, while the lowest average is on the third indicator which is the 

ability to express daily events in mathematical language or symbol. 

2. The students who have high mathematical communication skill possess the ability to 

solve question well because they meet all three indicators of mathematical 

communication skill measured. The students with medium mathematical 

communication skill are not able to complete the whole mathematical 

communication skill indicator measured, and students with low mathematical 

communication skill could not understand most of the questions given as well as 

solving the question correctly. 

3. Mathematical communication capability of the students on statistic subject of grade 

XI Natural Science 2 at Madrasah Aliyah Negeri Batudaa falls under medium level. 
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Abstract 

This study is to measure how high is the level of ability to construct mathematical model and the 

ability of solving the contextual problems in mathematics of the secondary school’s students in 

Bolaang Mongondow and to measure the contribution of the ability of constructing mathematical 

model to the ability of solving the mathematical contextual problems. 

This descriptive and correlational study was conducted to the students of a public secondary school in 

Bolaang Mongondow during the first semester of the 2013/2014 academic year. The sample consist of 

157 students. The data of the ability of constructing mathematical models and the ability for solving 

the mathematical problems were obtained by using the instruments test developed by the researcher. 

The coefficient reliability of the instruments of the ability to construct mathematical model and 

solving mathematical problems was 0.76 and 0.79 respectively. The technique of analysis was using 

correlational and regression analysis.   

The result revealed that the ability of constructing mathematical model as well as solving 

mathematical problems of those students is relatively low and both variables are highly related, in this 

case the level of the ability of solving contextual mathematical problems which highly influenced by 

the ability of constructing mathematical model is 40.08%. Based on the result, the mathematics 

teachers in school are expected to increase the ability of constructing mathematical models and solving 

problems of the student.  

 

Keywords: Mathematics, Mathematical Models, The Ability of constructing mathematical model, 

Story Problems 

 

 

1. Introduction 

Learning mathematics in secondary school is using spiral approach as it’s basic. As a 

consequence, the students are demanded to have an adequate knowledge of basic concept in 

mathematics. If they do not have such knowledge in mathematics they will find trouble in 

doing their higher level of learning. Based on teacher’s experience, as revealed from the 

interview made to some of them, they have several problems to present the learning material 

to the students, for example they have to deal with difficulties in topics involving story 

problems to solve. The purpose of learning mathematics in school is to give such experience 

to students so they can solve the mathematical problems, in which they can built up the  

competence and skill to solve the real world problems (Pimta et al. 2009). For this reason, the 

learning mathematics in school not only focused to the knowledge of theoretical concept but it 

is expected that all the acquiring knowledge and competence in mathematics will be 

strengthen student’s skill for application to solve the real world problems. Thus, the learning 

mathematics with involve the story problems is very important to study.   

Mayer (1982) explained that the ability of constructing mathematical model is a factor that 

affects the ability in solving mathematical problems including story problem.  He also 

proposed (Meyer, 1985) that constructing the model is the effort of formulating the parts of 
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real world problem into mathematical terms. The mathematical model is also involving in the 

other branch of science, like physics, biology, chemistry, economics, social science etc. In 

mathematics it is a fast growing study as a part of applied mathematics.  

Caldwell and Godin (1987) proposed the basic important concepts in solving problems like 

the story problems are transformation and computation. The transformation is related to 

translate and simplify a contextual problem into a mathematical model which is easy to 

understand. The constructed mathematical model  will be very helpful in the computation 

process to find the solution. The other benefit of modeling according to Kemeney (Kemeney, 

1983) is for the scientists, the using of mathematical model is very advantage since 

mathematical language is an easy way to formulate the hypothesis in a clear and more 

efficient way.  

To translate a problem into mathematical expression is require adequate verbal’s 

comprehension. A verbal ability in math consists of the ability of memorizing and the ability 

of comprehending the mathematical terms that formulated into the problem. The mistake in 

reading or understanding a term can lead into wrong procedure of solving the problem. The 

verbal ability and the numerical literacy are the basic need to formulate mathematical model 

of a contextual/story problem. To supporting that statement, Santrock (Santrock, 2011) 

proposed that the procedures should be taking by the students to solve a problem are; 1. 

Isolate the problem; 2. Develop the strategy for finding the solution; 3. Evaluate all of the 

proposed solutions; 4. Checking and redefine the problem and the solution continually. These 

suggestions need the ability in modeling the problem so they can isolate and set the range of 

the problem, build an effective strategy to find the solution and evaluate them.  

There are some steps in constructing mathematical model, as proposed by Meyer (Meyer 

1985); Formulation, mathematical manipulation and evaluation. Formulation is how to 

translate the story problem into mathematical model, mathematical manipulation is the 

technique of analysis and computation and evaluation is the verification of the result of 

analysis and computation. Kerr and Maki (1979) also proposed these procedures consist of the 

identification of the real world problem; using the symbols and mathematical expression and 

using the tool and mathematical technique (algorithm). Identification related to the 

understanding of the concept attached within the problem; using the symbol and mathematical 

expression related to the construction of mathematical model;  the use of  tools and 

mathematical technique are relate to analysis and computation to solve the problem.  

In term of effectiveness for solving the story problem, Santrock (2011) stated that student 

should develop the strategy to find the solutions, which are: 

1. Defining the sub goal. This is useful for finding sub solutions as part of finding the 

whole solution. In this case the problem is reduced to some of the easier problems. 

2. Algorithm. This is a strategy that provides the guarantee to solve the problem. This 

comes with the logical procedures to find the possible solutions of the problem. The 

algorithm consists of formulas, clues and the test of all alternate solutions. 

3. Heuristic. This is a strategy that can be seen as the way to solve the problem.  Even 

though it does not really provide a guarantee to solve the problem, this can be 

helpful for the students to isolate the problem into the right track to find the right 

solution among all of the possible solutions.    

These Santrock’s suggested strategies are really depends on the ability of comprehending the 

problem verbally, numerical and counting skills and constructing the correct mathematical 

model to find the solution.  
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Based on the result of previous study of Santrock, it revealed that the factor of the ability of 

constructing mathematical model is an important variable, theoretically, which affect the 

ability to find the solution of the mathematical story problem. For this reason, the author is 

interest to study the contribution of the ability of constructing the mathematical model to the 

ability of finding the solution of the mathematical story problem. The aims of this study are: 

1. How is the level of the ability of secondary school students in solving mathematical story 

problems. 2. How is the contribution of the ability of constructing mathematical model to the 

ability of solving   mathematical story problems.  

2. Research Methodology 

This quantitative approach with descriptive and correlational method of study was conducted 

to students of state secondary school in Bolaang Mongondow regency in the academic year of 

2013/2014, with the population of the participants of 627 students. The sample size that 

determined based on the Cohen formula (Cohen, 1977) were 157 students. The independent 

variable of this study is the ability of constructing the mathematical model and the dependent 

variable is the ability of solving the mathematical story problem.       

The instrument of this study is using 2 packages of test in the form of multiple choices, as the 

following: 

 Test 1 is to assess the student’s ability of constructing the mathematical model. This 

test is aimed to measure the ability of the student in transform the story problem into 

symbols or mathematical terms as the effort to simplifying the problem. The 

mathematical terms and symbols then expressed into an equation or inequality. This 

test consist of 25 set of problems with coefficient reliability of the test 0.661 . 

 Test 2 is the test of the ability of solving the mathematical story problem. This test is 

aimed to measure the student ability  in solving the mathematical story problem 

relate to the real world problem. This test consist of 24 set of problems with 

reliability coefficient of the test 0.790 . 

The data analysis of this study is use the descriptive statistics and the hypothesis is tested with 

correlational analysis with t-test at significance α=0.05 . 

3. Results and Discussion 

The summarize description of the results is presented in the following table (table-1): 

Tabel 1. Summarize of the results of the descriptive data. 

Variables Min Score Max Score Mean Median Modus SD 

X 2 13 6,75 7 9 2,99 

Y 1 16 8,63 8 7 3,45 

Note: 

X = The ability of constructing mathematical model. 

Y = The ability of solving the mathematical story problem. 

SD= Standard of  deviation. 

Table-1 revealed the highest score result of the test of the ability of constructing mathematical 

model is 13 out of 19 and the lowest is 2 out of 19. The mean is 6.75, the median is 7, the 

modus is 9 and the standard of deviation 2.99. Based on the average score, it showed that the 

ability of the student is relatively low. Moreover, the table is also revealed the highest score of 

the ability of solving the mathematical story problem is 16 out of 19 and the lowest score is 1. 

The mean is 8.63, the median is 8, the modus is 7 and the standard of deviation is 3.45. Based 

on that score, it revealed that the ability of solving the mathematical story problem is 
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relatively low. The result of the test of the hypothesis which is “there is a positive correlation 

between the ability of constructing mathematical model and the ability of solving the 

mathematical story problem” showed that the coefficient of correlation between those 

variables is 0.6330 so that the degree of determination is 0.4008. The meaningful test of the 

coefficient of correlation is using the t-test at sig. α = 0.05. Based on the t-test, it can be 

concluded that Ho is rejected and H1 is accepted. Thus there is a positive correlation 

significantly between the ability of constructing mathematical model and the ability of solving 

the mathematical story problem. The contribution of the variable of the ability of constructing 

the mathematical model to solve the story problem is 40.08%. 

Base on this study, it is known that the ability of constructing mathematical model is 

influential factor to the ability of solving the mathematical story problem. This finding is 

support Mayer’s directive, Mayer 1982), which stated that one of the factor that can affect the 

ability of solving the mathematical problem including the story problem is the ability of 

constructing mathematical model.  In accordance with the result of this study, Caldwell and 

Goldin (1987) had explained that the basic concepts of solving the story problem are the 

transformation and the computation. The concept of transformation is related to the translation 

and simplification of the problem through the construction of mathematical model so that it 

easy to understand and to support the computation process to find the solution. Thus to 

strengthen the students’ ability of  constructing mathematical model  should become one of 

the teacher’s priority in learning mathematics in secondary school. The mathematical model 

can be easy to construct if the students have the understanding and the ability to read 

comprehensively the given problems.  

The result of study of Bernardo (Bernardo, 2005) to 111 of 4’th grade students in Philipines 

concluded that the factor of the ability to read comprehensively and understand of the story 

problems are affect the ability of solving the story problems. Thus in learning mathematics in 

school, the teachers should always focus in strengthen the ability of constructing 

mathematical model of the students, which can bring the students to be success in their further 

learning process, especially with topics that contain the mathematical story problems. 

4. The Conclusions and Suggestions 

As the conclusion of this study are: 1. The average ability of the students of state secondary 

school in Bolaang Mongondow in solving the mathematical story problems is relatively low, 

which this can be related to the low ability of constructing mathematical model. 2. The 

contribution of the variable of the ability of constructing mathematical model to the ability of 

solving mathematical story problems is 40.08%.  

Based on the conclusions, it is suggested to the secondary school’s teachers to have more 

effort for strengthening the students’ ability in solving mathematical story problems. One of 

the effort is involving the students in the exercise to solve the problems related to the real 

world applications (the problems in form of story/contextual). For researchers that have an 

interest to bring this study in the further are suggested to involve the other 

assumptions/predictors so it can be more clearly to identify the factors that caused the 

difficulties to the secondary school students in solving the mathematical story problems.      
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Abstract 

As a basic science mathematics is the pillar of the development of science and technology (Suherman, 

2003). Improvements in learning mathematics effectively change the learning of students from passive 

to active learning. Several models of effective and innovative learning are reviewed. This study 

compare the learning result in  topic of fraction of three learning models namely Think-Pair-Share 

(TPS), Quantum Teaching (QT), and Visual Auditory Kinesthetic (VAK). The sample and subject of 

this study is the 7th grade of secondary school students. There are 2 classes from each school, the first 

class is the experiment class and the second is the control. Those classes were randomly chosen. The 

instrument is the result of student’s exam and before being used the researcher made validity test to it.  

The data analysis use spectral analysis in Mini Tab program.  The distribution of the data is normal 

since the value of p is greater than α (α =0.05).  The two groups have homogenous data. The value of 

F = 4.11 while the P value is 0.020. This indicates that the hypothesis Ho is rejected. The three models 

are different with α = 0.05. Further test with using Fischer test is conducted to see the differences. The 

result indicates difference in mean value of the student’s exam result of the TPS, QT, and VAK 

learning models.  It reveals that VAK is better than TPS and QT and TPS better than than QT. 

 

Keywords: Think-Pair-Share, visual, auditory, kinesthetic, and quantum teaching 

 

 

1. Introduction 

According to Suherman (2003) mathematics as the basic sciences is the pillar that supported 

the development of science and technology. If improvements can continuously be developed 

in learning mathematics in school then it will fulfill the purposes of learning mathematics in 

secondary school that aimed to the following goals: 1. Understanding the concepts and able to 

explain the connection between the concepts and the application in a precise algorithm, have 

the flexibility and  efficiency to solve the problems correctly. 2. Use the reasoning based on 

patterns and nature, doing algebraic manipulations in the process of generalization, finding 

proofs and explaining ideas in mathematical statements. 3. Solving  problem with the ability 

to read and comprehending, constructing mathematical model, completing the model and 

giving interpretation to the solution. 4. Communicating ideas by using the symbols, tables, 

diagrams, or other media to clarify the circumstances or problems. 5. Have an attitude in 

appreciating the usefulness of mathematics in real life, i.e. have curiosity, attention, and 

interest in learning mathematics, as well as a tenacious attitude and confidence in solving the 

problem (Depdiknas, 2006). 

The obstacles in learning mathematics are influenced by several factors, such as the substance 

of mathematics curriculum, models and methods of learning and approach, supporting 

facilities of learning activities, the students and their environment, and the teachers (Tambelu, 

2006). 
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Researchers have done various studies in developing an effective and innovative learning 

model. It indicates that cooperative learning model can be   the alternative to fulfill the needs. 

Cooperative learning is learning in groups. It has positive interdependence, individual 

responsibility, personal interaction, cooperation in which each participant is responsible for 

the success of the group’s tasks, as well as receive recognition and reward based on the 

group’s academic performance (Lie, 2007). There are three instructional purposes in 

cooperative learning model, i.e:  1. academic ability, 2. acceptance of individual differences, 

and 3. the development of social skills (Arends, 1997). 

Quantum Teaching begins in the special camp, an acceleration of Quantum Learning 

programs offered by Learning Forum, which is an international education company that 

emphasizes the development of academic skills and personal skills (De Porter, et al., 

2011:32). Vos-Groenendal  (in De Porter, et al., 2011:32), said that for twelve days during the 

program stays, students ranging from nine to twenty-four years old  gaining tips that help 

them to take notes, memorize, speed-reading, writing, communicate, and build connections in 

real life. The results showed that students who undertake the super camp get better grades, 

more active in participating, and having more confidence and proud.  

Visual Auditory Kinaesthetic (VAK) learning is a learning model that optimizes three 

modality of learning  (visual, auditory, and kinaesthetic) to make students feel more 

comfortable. The principle of VAK learning is to make learning situation become more 

comfortable and to ensure success for learners. Visual, auditory, and kinaesthetic are three 

modalities belong to every human. These three modality are then known as the learning style 

(DePorter, 2007). Is there any difference in the results of learning mathematics of those 

students who learn using cooperative learning model of TPS, VAK, and Quantum Teaching 

Auditory? Mathematics is the science that provide the foundation to the development of 

modern technology, it also has significant role in variety of other disciplines and advancing 

the power of human’s reasoning. The focus of learning mathematics is solving the problems, 

whether closed problem  with one or more solutions. The ability of solving problem can be 

increased  by understanding the problem, constructing the mathematical model, solving the 

problems, and giving interpretation to the solution. Reluctant and Kauchak (1993) defined 

cooperative learning as a set of teaching strategies to ensure  students helping each other in 

learning something. Therefore, cooperative learning is also called peer instruction. While 

Slavin (1997) stated that the cooperative learning is a learning’s method in which the students 

work in  heterogeneous abilities in a group. Cooperative learning  is characterized by the 

presence of the structure of assignments, objectives, and  rewards. (Arends, 1997). 

Think-Pair-Share (TPS) is a type of cooperative learning that designed to influence the 

interaction patterns of the students. TPS requires the students to work together in small group 

(with 2-4 members). The charecteristic of TPS is cooperative achievements rather than 

individual achievements. (Ibrahim et al: 2000). Quantum Teaching means the composition of 

different interactions when the learning take place. These include the elements for effective 

learning that affect the success of the students.  The interactions  change  the natural skills and 

talents of students to  become highlight that will be benefit for they own life and others.  

Quantum Teaching include all the necessary connections, interactions, and differences to 

maximize the learning momentum (DePorter, et al., 2011). De Porter (in Pattimukay 2009:16) 

also stated that Quantum Learning is a model of learning that is used  as guidelines for 

teachers in planning and implementing the learning in the classroom. DePorter, et al. (2011) 

describes some of the things as characteristic  of Quantum Teaching which are the main 

principle, principles, and models. The framework of Quantum Teching as described by 

DePorter, et al. (2011) is known as in the term of ‘TANDUR’ which stands for: Tumbuhkan 
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(plant to grow), Alami (experience/undergo, Namai (give a name), Demonstrasi 

(demonstrate), Ulangi (repeat), Rayakan (celebrate). VAK involve the learning process by 

using visual, hearing/auditory, and using motions/kinaesthetic in learn things. According to 

Herdian (in Rosyidah, 2007), VAK learning model will become more  effective by utilizing 

those three factors and focusing on the development of student’s potentials. There are 

differences in the results of learning of those 7’th grade secondary school students in the 

topics of fraction when they were taught by using TPS, Quantum Teaching, and VAK 

methods. 

2. Materials and Methods  

The sample in this study is the seventh grade of secondary school which are also  the research 

subject.  There are 2 classes in each school and randomly chosen. The first is the experiment 

class and the second  is  the control class.  The instrument is the exam result of students and  

before being used the validity test were made to it by analyzing the contents.  The data 

analysis use spectral analysis with Mini Tab program.  

3. Result and Discussion 

Those three datas are normally distributed with p value is greater than α (α =0.05).  The two 

groups have homogenous data. The value of Fstatistics = 4.11 while the P value is 0.020. Thus, 

the hypothesis Ho is rejected.  It indicates  that all models (TPS, Quantum Teaching, VAK) 

have different result  with α = 0.05. Because of the differences, further test is being conducted 

by using Fisher’s test.  If  the mean between the compared factors are same then those models  

have same results. By using Fisher’s test, it indicates that there are differences in the mean of  

the exam result of the three learning models TPS, QT, and VAK.  From the analysis, can be 

concluded that VAK is better than TPS and QT, and TPS is better than QT.   

4. Conclusion 

There are differences in the learning results of the studenst on the topics of fraction, when 

they are taught by using TPS, QT and VAK learning models. From the analysis of the mean it 

can be concluded that VAK  model  is better than TPS and QT. However, TPS cooperative 

learning model is better than  QT.  
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