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Abstract.  

Starting at 31st, 2015,Indonesia tied to the system of ASEAN Economic Community (AEC). 

AEC as part of global era deals maintaining political stability and regional security, 
improve the competitiveness of the region on the global trading and promote economic 
growth, reduce  proverty, and improve living standards. Indonesia for the purpose of 
generating qualified human resources in order to deal global competitiveness developed a 
national education,  including mathematics education. Mathematics has a very important 
role in technology as a measure of progress and civilization. Mathematics has a great 
influence to facilitate progress and civilization of a nation. However, the fact 
internationally that Indonesian student mathematics achievement is still low, is ranked 
lower in the PISA assessment scale (OECD, 2012, 2015). This indicates that there is 
something wrong about learning  mathematics. Paradigm of Mathematics learning has 
changed  to a greater emphasis on learning model that can foster problem-solving skills, 
higher order thinking skills, cooperative learning, and communication skills. It’s intended 
to promote learning for understanding. In addition, it also encouraged the learning of 
mathematics that integrate cultural values, national character, and values contained in 
mathematics to developed the character building of students, thus forming a learning 
environment conducive to the advancement of the nation. 

Introduction 

Since ASEAN Economic Community (AEC) started at December 31th, 2015, 

Indonesia tied to the system AEC as part of global era deals maintaining political 

stability and regional security, improve the competitiveness of the region on the global 

trading, promote economic growth, reduce  proverty, and improve living standards [1]. 

AEC for Indonesia could be a good opportunity to openly demonstrate the quality and 

quantity of products and human resources to other countries. However, on the other 

hand AEC can also be a turning point when Indonesia was unable to use it properly and 

would be the victim and the strategic goals of other countries as the largest consumer 

[2]. Indonesia will be flooded with skilled workers from outside and will only be able to 

send out negari low-skilled labor with low value added. 

Global era demanding human resources in hight quality. Therefore, in Indonesia 

for the purpose of generating qualified human resources in order to deal global 

competitiveness developed a national education specially for matehematics education. 

The Role of Education and Human Resources Quality Improvement 

To improve the quality of human resources can be done through education efforts. 

Education is able to change people's collective consciousness of Indonesia as a nation 

need to fight hard to achieve progress, catch up with other countries. There are some 

things that need to be prepared to increase human resources is closely related to the 

business of education, namely: 1. skill, 2. Science and 3. Experience and the 

environment. All three of these factors must be owned by the people of Indonesia, in 

order to compete with the ASEAN economic community. Because if we do not have, we 

will be spectators in our own country. 
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Science is the basis for the technologies development and is a benchmark of 

progress and civilization of a society. In other words, the progress of a society can be 

seenthe extent to which the development of science and technology. The increase in 

both will improve if supported by experience within a reasonable time. Experience is the 

best teacher for success. With the experience will enhance a better ability in problem 

solving, decision making, and skills. 

Role of Mathematics in the Development of Science and Technology 

Mathematics is often said to be an exact science by of their nature is rigid, 

consistent, and accurate. Math builds upon definitions, postulates or axioms and 

theorems are based on logical reasoning, deductive thought patterns, and organization 

which is based on conjectures to obtain a mathematical truth by using certain symbols 

and meaning [3]. Mathematical propositions written in a formal language and symbols.It 

contains the mathematical meaning that can be expressed in a narrative. Formulas are 

built to simplify a statement that a more effective and efficient.  

Mathematics covers various areas such as geometry, algebra, calculus, arithmetic, 

and so forth. In mathematics also learn a lot about the approximation, rounding of, 

limit, patterns, measurement, graphical representation, and others. Therefore, the 

notion that mathematics as an exact science, it is not all right. Mathematics as a science 

that is growing and developing in mathematics itself can be seen as pure mathematics. 

Mathematics has shown identity as a concept of reasoning that support the 

development of science and technology. The emergence of a mathematical theorem apart 

due to the need for problem-solving in mathematics itself, can also be due to the need 

to answer the problem of   life or science. The problem would be too complicated, 

difficult, and may not even impossible, can be analyzed and solved without the help of 

mathematics through mathematical modeling. Certain aspects of mathematics has 

developed notching as applied mathematics in science and technology such as statistics, 

differential and integral calculus, differential equations, discrete mathematics, logic and 

fuzzy set, graph. 

Mathematics has shown a very important role in technology as a measuring rod 

of progress and civilization. Eventually mathematics has a great influence to facilitate 

progress and civilization of a society. State advanced math, science and technology 

usually well advanced that they be developed countries, and vice versa un-developping 

countries usually mathematical achievements of the country is also not good. Obviously 

that Indonesia become an advanced nation in the future, inevitably there must be an 

effort to consistently improve the quality of mathematics education. 

Indonesia's position in Mathematics Achievement 

So far the average mathematics achievement of Indonesian student on an 

international scale is still low. It’s can be seen from PISA result in 2012 conducted by 

the OECD, shows that Indonesia obtained a score of 371 which is at the second position 

from the bottom at 64 from 65 countries. This score is far below the international 

average score is 494. Indonesia lags far behind its neighbors, Malaysia (52nd), Vietnam 

(17th), and Singapore (2nd) [4]. Meanwhile, according to the PISA results in 2015, the 

position of Indonesia is still below the OECD average is 490. Indonesia ranks 63th out 

of 70 countries participating with an average of 386, while Singapore, on the order 1st, 

and Vietnam in order 22nd [5]. 

Indonesia ranked do not show increased from PISA 2012 to 2015 and far behind 

its neighbors. Though based on the research findings of the TIMSS-R that the number 

of hours of teaching mathematics in Indonesia is much more than Malaysia and 

Singapore. Within one year of Eighth Grade Indonesia students, on average 169 hours 

of math. While Malaysia, only had 120 hours, and Singapore, obtaining 112 hours. Time 
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spent Indonesian students in school is not comparable to the performance achieved. It 

gives an indication of the cause, possibly related to mathematics teaching methods. The 

majority of questions were given a mathematics teacher in Indonesia too formal. 

Generally, students in Indonesia more answered questions are expressed in language 

and mathematical symbols defined in the context that is far from the reality of everyday 

life [6]. This means, that the Eighth Grade Indonesian students lacked understanding 

of mathematics, learning strategy, and mathematical thinking skills. 

The findings of the research of learning mathematics at a Junior High School in 

Malang  shows that students have difficulty in the problem solving. If students are given 

a problem-based problem solving, the average achievement of the performance is still 

low, at 65, is still far below the minimum passing criteria is 78 [7]. In addition, the 

National Examination Scores of  mathematics courses in 2011, Junior High School of 

Malang students that the highest average mathematics NUN is the lowest compared to 

subjects National Examination (UN) to another, namely Indonesian Language, English, 

and Natural Science [8]. This indicates that math is a difficult subject. 

Mathematics Learning Challenges 

View of educational psychologists that learning is usually defined as a lasting 

change of behavior of an individual potential caused by the experience or practice [9]. 

However, from a cognitive perspective, learning is a structural change that makes a 

person's mental ability to exhibit different behaviors [10].   Learning can occur without 

any change in behavior directly, as evidence of mental structure changes can occur in 

a long time periods. Altered mental structure including schema, beliefs, goals, 

expectations and other components in the head student. 

Learning is not just the acquisition of materials or contents through the transfer 

of knowledge from teacher to student. Learning can be described as a process of change 

a person's behavior is relatively permanent, caused by information and experience. 

Changes in a person's behavior was not merely referring to the results that can be 

observed, but also the attitudes, feelings, and intellectual processes that may not be so 

obvious is observed. These changes should ideally allow an individual acquire a new 

concept, the notion, see or understand the phenomenon under study, could see the new 

features and the relationship between each other and the whole, and the wider world. 

Learning aims to help students to learn well. Learning math has its own 

characteristics related to the nature of math that put more emphasis on aspects of 

thinking. Learning math undergoing a paradigm changed from teacher centered to 

student centered [11]. Math teacher role changes from transform knowledge into 

student learning, they are not considered as an empty vessel, but were given the 

opportunity to acquire and construct knowledge based on experience and their learning 

environment. Therefore, provide a conducive learning environment constitutes one part 

of the dutie and responsibilities of a teacher of mathematics. 

In addition, the learning of mathematics has changed towards giving support to 

students for meaningful learning, understanding, and based to problem solving. 

Meaningful learning refers to the Ausubel views, with emphasis on two aspects of 

learning, namely the meaningful information from verbal to formal and prior knowledge 

that affect learning [12]. While learning for understanding refers to the relational 

understanding ([13],[14]), mathematical and knowledge understanding as a mental 

activity [15], and demands of thought [16]. Understanding refers to the acquisition of 

knowledge that accompanied the reason. 

Mathematics learning based-on problem solving can be a variety of model, 

strategies, and support. Using metacognitive scaffolding model with questioning can 

improve mathematics attainment in mathematical problems-solving, improve 

metacognitive awareness, and decresing the mental effort of students and in turn can 

improve the efficiency of learning [17]. Learning condition is said to be more efficient if 
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for higher student achievement invested lower mental effort [18]. Efficiency index is 

calculated using the formula: 

𝐸 =
𝑧𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑚𝑒𝑛𝑡 − 𝑧𝑚𝑒𝑛𝑡𝑎𝑙 𝑒𝑓𝑓𝑜𝑟𝑡

√2
 

With z is the z-score for achievement and mental effort students  ([19],[20]).  In 

addition to these models, Husna et al. also observed an increase in the problem solving 

and mathematical communication at Junior High School students through cooperative 

learning model Think-Pair-Share [21]. The results of the research has not shown the 

use of high order thinking skills, due to the excessive dominance of the teacher, but this 

method has been able to improve the problem solving and mathematical 

communication. 

Some of learning model based metacogntive also been studied. Metacognitive-

based learning using cognitive strategies have succeeded in improving metacognitive 

behavior, which in turn also increases students metacognitive behavior in math 

problems [22]. Some research of learning mathematics based problem-solving has also 

managed to increase the ability to solve problems [23],  Mathematical model of problem-

based learning that oriented to students [24], Types of metacognitive scaffolding used 

to solve mathematical problems, [25]. 

Mathematics Learning and Student Character Building 

Education of national culture and character is part of the strengthening of the 

methodology and the curriculum in the national development priorities in Indonesia. 

This business is in the form of curriculum improvement and active learning methods 

based on cultural values form the nation's competitiveness and national character. 

Math teacher in learning at school is expected to not only be able to manage learning 

math very well, but it can also integrate cultural values and national character, both in 

mathematics learning activities as well as in the development of self-esteem, activities 

and school culture more broadly. 

The subjects of mathematics is one of the subjects in the curriculum structure 

2013. Math subject should be given to all students from elementary schools to equip 

students with the ability to think logically, analytical, systematic, critical, and creative, 

as well as the ability to cooperate [26]. The competence for students to have the ability 

to acquire, manage and utilize information to survive in a state that is always changing, 

uncertain, and competitive. 

The facts show that learning in many schools have not been held in an interactive, 

inspiring, fun, challenging, motivating students to actively participate and provide 

enough space for innovation, creativity, and independence according degan talents, 

interests, and physical and psychological development of students. On the other hand, 

in the learning process many educators have not been able to give example to the 

students. This is impacting on mathematics learning objectives that are not quite 

achieved optimally. 

The success of the students graduated from an education unit is much influenced 

by the description of the aspects of cognitive and / or psychomotor; affective aspects 

have not so much influencing of their success during the completion of the education 

program in the school.  Learning mathematics is an integral part of the education 

system in the school. Certainly, mathematics has an important role and function in the 

effort to realize the achievement of national education goals. 

This paradigm change has implications for the management of mathematics 

learning. It’s just simply charged mathematics teaching material and a lesser role in 

developing students' character. In fact, one of the goals of mathematics learning is that 

students have an attitude appreciate the usefulness of mathematics in the life, curiosity, 

a tenacious attitude, and confidence in problems-solving.  
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Math teacher, which should support the learning paradigm change, the fact 

remains there is hegemony by values that reinforce its image as indoctrinative teacher, 

authoritarian, haunted, stingy. So that learning mathematics is still "poor value", not 

become a fun learning, motivate, and bring students into "love math". Instead the 

opposite occurs, phobia, fear, and mathematics considered as a difficult subject, 'bogey' 

and other negative images that are less well. 

Math teachers are required to be able to face any challenges and problems 

encountered in mathematics at school and turn it into a positive and productive 

opportunities within the framework of mathematical learning paradigm change. They 

are required to be skilled in developing learning models, selecting and applying, 

approaches, strategies, methods and techniques of management of learning, 

researching and developing as professional teachers. In addition, mathematics teachers 

are also required to be able to design and manage learning mathematics 'poor value' by 

emphasizing the importance of the values of positive culture and national character (like 

an honest, curious, creative, critical, tenacious, diligent, thorough, trust self, 

unyielding, confident, responsible, consitent) in learning activities. So that the 

professionalism of teachers not only as a slogan that impact towards the welfare of the 

teachers, but their needs and demands at the same time. 

Conclusion 

Commencement AEC since 2015 is a new momentum in the regional competition 

of Southeast Asia. Indonesia should see the opportunities that are open to improve the 

quality of existing human resources to enhance competitiveness, to provide an adequate 

education. Mathematics education contribute and play a role in developing the society 

through the development of science and technology. But in reality, mathematics 

achievement in both the national and international levels are still low compared with 

neighboring countries. This gave rise to the challenge and responsibility of the heavier 

both the government and society. 

Learning mathematics has undergone a paradigm shift toward student centered 

learning.. Student should be able to build characters that further highlight the 

independence, creativity, logical thinking, innovative, encouraging their ability to solve 

problems that are useful in life is more complex. In this case, the government has a big 

role to promote the progress of the progress of the quality of mathematics. However, 

without an awareness of each component of society as part of the AEC in 2015, would 

be very difficult to achieve the targets to be achieved by Indonesia. AEC 2015 should be 

a momentum for Indonesia to learn to compete at a higher level, namely the level of 

Southeast Asia. 
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