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https://doi.org/10.5539/ies.v10n6p114 Abstract This research aims to develop a 

student-centered learning model based on local culture and instrument of mathematical 

higher order thinking of junior high school students in the frame of the 2013-Curriculum 

in North Sumatra, Indonesia.  

 

The subjects of the research are seventh graders which are taken proportionally random 

consisted of three public junior high schools with 86 students and two private schools 

with 40 students. As a Developmental Research, the work is done within three stages. 

The results obtained in the second stage, both learning tools (books of students, 

teachers, and students’ activities sheet) and research instruments are valid with minor 

revisions, and the results of the trial showed th at the reliability scores of the tests 

comprising of Comparison (MAT-1), Social Arithmetic (MAT-2), Triangle (MAT-3), 

Quadrilateral (MAT-4), and Transformation (MAT-5) respectively 0.835, 0.588, 0.438, 

0.833, and 0.908.  

 

The findings showed that the student-centered learning based on local culture model 

and the instrument for higher order mathematical thinking ability are valid and effective 



to use in teaching mathematics for junior high school. Keywords: students-centered 

learning model, local culture, higher order mathematical thinking 1. Introduction Higher 

order mathematical thinking ability is part of a major vision of mathematics education.  

 

The vision stated that mathematics education is devoted to understand th e concepts 

and ideas of mathematics which are then applied in solving routine and non-routine 

problems through reasoning, communicating, and developing connections within 

mathematics and beyond. To the extent, students are expected to be creative, have the 

habit of working hardly and self-contained, be honest, be discipline, have good social 

attitudes, have self-confidence, and have sense of beauty to the regularity of the nature 

of mathematics, as well as develop an attitude of open and objective mind 

indispensable in facing future ever changed.  

 

The vision above is described in mathematical learning objectives proclaimed by the 

KTSP-Curriculum (2006) and 2013-Curriculum, and in accordance with the 

recommendation of NCTM (2000), which aims to develop: 1. The ability to solve 

mathematical problems emerged from real life; 2. The ability to use mathematics as a 

tool of communication; 3. The ability to relate the idea within mathematics; 4.  

 

The ability to reason mathematically in any circumstances, such as critical thinking, 

logical, and systematic; be objective, honest and disciplined in looking at and solving 

problems. Recent studies revealed that high leve l mathematical thinking skills of juni or 

high school students are still far from adequate. Saragih and Habeahan (2014) showed 

that student’s problem solving ability is low.  

 

Some of them were not able to mention what information is given and e ither it is 

sufficing or not to solve the problem. Others were not able proposing a plane. The 

others were neither capable execute strategy chosen nor look-back to their work. 

Elsewhere, Yuliani and Saragih (2015) reported that private school eight graders 

students in Medan showed lackness of mathematics critical thinking, almost all of them 

committed falsity while synthesizing. They failed analyzing the problem, providing 

incomplete work, and drawing conclusions.  

 

Likewise, another result Saragih and Yusra (2016) found that MTs students of grade VII 

have low math communication skills. Most of them only answered ques tions directly, 

unfocusedly and irreasonably. When asked to explain they cannot express how to get 

the answers. They only see the existing number and directly add it up. ies.ccsenet.org 
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earning process teachers’ conduct has not been able to foster and facilitate students to 

ac hieve the vision and goals of mathematics education. Consequently, the learning 

process needs reform, i.e. the learning paradigm should shift from "teacher-centered" to 

"student-centered learning".  

 

The changes in the 2013-Curriculum, which is currently bei ng put into effect is a 

consequence of the reform of learning processes. In fact, from the in-service teachers 

training (PLPG) wh ich was held from 2007 to 2015 as well as several studies (Saragih 

2007, 2009, 2010, 2013), and the last research of Saragih (2015), almost entirely of the 

teachers conduct learning using teacher-centered pa radigm.  

 

They begin lecturer by giving explanations or examples on the materials to be covered 

without associating environmental conditions (real-world contexts) then continue by 

giving assignments that are similar to the example problems and end with giving 

homework (tasks). Interaction among students and students to teacher rare ly exists. 

Teacher dominates the teaching and learning process which implies less chance to 

students to develop themselves through learning that designed to invent concepts.  

 

This shows that the teachers do not have k nowledge on concept of lear ning according 

to the new paradigm that is student-centered. Some learning approaches that ha ve 

characteristics consistent with student-centered, among others are problem-based, 

contextual, realistic, open-ended, problem solving, and so on which should be 

implemented by mathematics teacher in the classroom.  

 

For that purpose, it is truly important to create a learning model together with its 

devices which enable and fost er students improve their imagination and creation. This 

is in accordance to Cooney (Sumarno, 2005) and Saragih (2015) which encourage 

initiating classrooms by giving students challenging problem which requires cognitive 

and metacoginitive strategies, study groups and interactive learning.  

 

It requires students to examine, explore, communicate, make conjecture, submit 

justification, and give argument. The present of contextual non-routine and open 

problems is expected giving context to students, foster habits to learning the local 

culture so they will be close and fun to the students.  

 

Learning to solve problems based on local culture will create new atmosphere which is 

exciting and fun and in turn motivate students to learning. The cultural context can be 

used as a tool for learning to motivate students to ap ply mathematical concepts, 

working in groups, and perceived linka ges between the various subjects. This happen 

because mathematics is a form of culture that is integrated in all aspects of human life 



(Bishop in Tandililing, 2013).  

 

The including mathematics with the culture of mathematics was also stated by Pinxten 

(Tandililing, 2013) which states that the essence of mathematics is symbolically 

technology that grows on the skill or activity is cultural environment. Thus it is possible 

in the presence of the local cultural context on mathematics learning, the meaningful 

learning process will occur as expected.  

 

This is supported by Yu sra and Saragih (2016) which reported the existence of positive 

changes in students’ mathematical communication ability, the answering process, and 

motivation in implementing joyful learning based on Malay culture. A number of 

preliminary studies (Saragih, 2007, 2009, 2010, 2013, 2015; Herman, 2006; Suryadi, 2005; 

Haji, 2005) which implemented student-centered learning with different approaches 

reported an increased among others in critical think critically, logical thinking, co 

mmunication skills, reasoning, understanding, mathematics connection, and positive 

attitude toward mathematics of middle school students.  

 

Now arises an interesting and important question to seek resolution, that is how do to 

develop a student-centered learning model based on local culture and instrument of 

higher order mathematical thinking? Relating to the problems proposed above, this 

research aims to develop a student-centered learning model based on local culture and 

instrument to measure higher order mathematical thinking of junior high school 

students within 2013-Curriculum in North Sumatera. 2. Method 2.1  

 

Population and Research Sampling The research population was all grade VII students in 

public and private junior high school in North Sumatra. Samples were selected 

proportionally-random and chosen three public schools and each is represented by one 

classroom. All of them amount 86. Two other schools are private and represented by 

two classrooms of amount 40. Therefore, the students engaged in the research are 126. 

2.2  

 

Data Collection and Analysis The data were obtained from varies techniques collection, 

such as test, questionnaire and observation sheet. The test is used to analyze and 

validate the level mastery of higher order mathematical thinking. The questionnaire 

used to determine student response related to the learning processes and mathematical 

concepts.  

 

While the observation sheet used to determine the degree of implementation of the 

strategy learning model used in the classroom, which in this case relate s to the activities 

of teachers and stude nts in learning. The test has been ies.ccsenet. validated b obtain 
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devices, especially LAS is very important and vital in learning process. For LAS contains 

concepts or material that will be taught should be able be digested well by students 

individually or in groups.  

 

Changes in the context of the problem designed in LAS aim to make it easier for 

students to understand the concepts being studied, and in accordance with the focus of 

this study, the local cultural context with the local cultural environment in the learning 

process is expected such that meaningful learning takes place. This is in accordance to 

Trianto (2011) and Saragih (2015) which states that the process of meaningful learning 

can occur if concepts that will be studied is associated with other conditions.  

 

Opinions not much different proposed by Davis (1996) that in the process of learning 

new information must be associated with past experiences through a logical framework 

that transform, organize, and interpret e xperiences and knowledge built in the mind 



through the process of assimilation and accommodation. The process of assimilation or 

accommodation is not separated from the significance of the learning process The 

presence of the local cultural cont ext in mathematics learning should be on the agenda 

for a mathematics teacher.  

 

This is in line with Bishop (Tandililing, 2013) which says that mathematics is a form of 

culture that integrates all aspects of people’s liv es wherever they may be. The connec 

tion of mathematics with culture was also stated by Pinxten (Tandililing, 2013). He states 

that the essence of mathematics is symbolic technology that grows on the skill or 

activity which is cultural.  

 

Thus the presence of local cultural context in mathematics learning endorses meaningful 

learning process occurs as expected. The development of learning model based on local 

culture mentioned above supported the previous results (Yusra & Saragaih, 2016). The 

writers developed joyful learning model based on Malay culture. Similar results were 

reported by Mahrani and Saragi (2016) and Hutagalung (2016).  

 

The first researchers developed problem-based learning with problems designed based 

on Aceh culture, while the second developed guided-discovery learning based on Batak 

Toba culture. When viewed from the aspect of learning, the overall study discussed 

above used student-centered learning approach with local culture-based. It indicates 

that the active role of students which is claimed as an obstacle has been developed.  

 

Similarly, an environmental factor such as local cultural context is able to provide a 

positive impact on the development of students. As it was explained previously that the 

student-centered learning based on local culture endorses learning process becomes 

meaningful. According Saragih (2009, 2010, 2015), the views of student-centered 

learning and meaningful learning is very close to the core of constructivism.  

 

This was confirmed by Suparno (1997), that the principles constructivism is, (a) the 

knowledge built by students actively, (b) focused in learning process lies in part of 

students, (c) to teach is to help students to learn, (d) the learning is more emphasized on 

the process not the end result, (e) teacher is a facilitator. Teacher as facilitator demands 

the role of teacher is no longer as source of information, but rather provide learning 

resources such as preparin g teaching materials (SAS ), media, visual aids , and 

managing classroom either students learn individually or in groups.  

 

Certainly it should be designed before the learning process starts. As previously 

explained, preparing teaching materials (SAS) need to pay attention to students’ 

everyday environment or culture. It should encourage students more actively involved 



individually or in groups in the learning process, especially in observing, investigating, 

drawing conclusions from the given data, or create hypotheses. This enable students’ 

creativity, skills an d abilities develop.  

 

Mathematical concepts understanding achieved through a learning process involving 

the daily or local culture of students believed learning to be more meaningful. While in 

classroom management students work in groups are needed such that they interact 

positively each other in constructing mathematical concepts. This is in line with Vygotsky 

(Suharta, 2004; Suparno 1997), that knowledge construction which regards social envir 

onment called social constructivism can be formed individually and socially, so that the 

study groups can be developed.  

 

According to Von Glasersfeld (Suparno, 1997), the study group should reveal how he 

sees the problem and what he should do to overcome it, this means that students have 

to reflect on what they think. There are two important concepts in the theory of 

Vygotsky (Slavin, 1997; Suharta, 2004), namely Zone of Proximal Development and 

Scaffolding .  

 

According Zulfikri (2008) Zone of Proximal Development is the development gap 

between actual and potential development, where between whether a child can do 

anything without the help of an adult and whether a child can do with the direction of 

an adult or collaboration with peers. Meanwhile, according Prayudi 2008) scaffolding is 

to give a child a number of great assistance during the early stages of learning and then 

reduce the effort and provid e the opportunity for the child to take over increasing 

responsibility as soon as he be able to do himself.  

 

Therefore, based on the underlying concept, it is reasonable to ies.ccsenet.org 
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higher order mathematical thinking skills of junior high school students who taught 

using student-centered learning model which based on local culture. 4.  

 

Conclusion Based on the results of the study, it is concluded that: 1) Results of the trial 

on higher order mathematical thi nking test instrument which consists of five teaching 

materials namely Comparison (MAT-1), Social Arith metic (MAT-2), Triangle (MAT-3), 

Quadrilateral (MAT-4), and transformation (MAT-5) showed each ha ving reliability value 

respectively 0.835 ; 0.588 ; 0.438 ; 0.833 ; 0.908 with significant validity at the level of 

0.05 and 0.01.  

 

2) The trial of student-centered learning model based on local culture showed that the 

model is effective to use in the teaching and learning mathematics for junior high school 



students. 5. Suggestion The study suggests: 1) To mathematics teacher, to improving 

accuracy, consistency, as well as the effectiveness of learning and the students’ answers 

to the problems of mathematical thinking skills, especially higher order mathematical 

thinking, teachers should first conduct trials on the tests and the learning devices before 

using them.  

 

2) The mathematics teacher is expected to implement st udent-centered learning model 

based on local culture as an alternative model in the teaching and learning mathematics 

in junior high school. Therefore, it is suggested that schools develop the model as an 

effective one to other topics in mathematics or beyond. 3) Principals and schools are 

expected to be open and receptive to effective learning model innovations one of which 

is a student-centered learning model based on local culture. References Arikunto, S. 
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