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Preface 
 

The main factor of increasing the learning quality, which leads to the improvement of 
education quality, is the teacher. Qualified teachers can be seen from the professionalism in carrying 
out the task, and this can be seen from the two teacher competences, which should always be 
improved the quality. Pedagogic and professional competences are the two of four competences, 
which are instrumental in the improvement of learning quality. Teachers, whose competence 
categorized well, by themselves can implement qualified learning; this can be implemented if in 
making lesson plan includes in good category. Good learning planning can be obtained if the 
teacher always makes innovations in implementing the learning activities by always concerning to 
the appropriate field conditions.  

Concerning to these factors, the international seminar held at Sultan Idris Education 
University, Malaysia on Saturday February 8, 2014 in cooperation with Sultan Idris Education 
University, Malaysia, University of Muhammadiyah Malang Indonesia, Musa Asiah Foundation 
Cambodia and HIRA Education and Social Services Singapore raise the issues of innovation and 
learning development. 

The event is held as one of the manifestations on the implementation of the MoU which has 
been signed by the four institutions in an effort to improve the quality of education by submitting 
articles related to innovation and learning development, as a part of the efforts to improve the 
quality of education.  

Tanjongmalim, Malaysia, February 8, 2014  

Editor  
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SCIENTIFIC APPROACH IN LEARNING MATHEMATICS  

Akhsanul In’am 
University of Muhammadiyah Malang Indonesia 

e-mail:  ahsanul_in@yahoo.com 

Abstract:  The main factor in improving learning quality is teacher. A qualified teacher can make various 
learning based on students’ condition and enabled environment for learning. The curriculum 2013 
provides a fresh nuance in learning mathematics by using scientific approach, which can encourage and 
motivate students in implementing five things, which are asking, trying, socializing and communicating. 
Through those five things as well as teacher’s guidance, students can learn mathematics using various 
activities and experiences to comprehend it contextually, so their mathematics understanding becomes 
meaningful. 

Keywords: mathematics learning, scientific approach, curriculum 2013 

Learning is a process occurred because the interaction exists between teacher, who delivers the material, and 
students, who receive the material (Asri, 2005, Topik, 2010). The subject who delivers learning material is a 
prominent factor related to learning quality occurred (Abd Rahim, 2005). If the implementation of learning 
has a good quality, it gives a direct effect to the level of subject quality, who receives learning material though 
in comprehending term has many factors influencing.  

Some factors can influence subjects’ comprehension quality in receiving learning material, which are 1) 
the mastery of previous material related to the present material studied; 2) the level of material difficulty; 3) 
facilities and infrastructure on the implementation of learning; 4) subject who delivers the material (Abd 
Rahim, 2005; Ibrahim, 2004). 

Concerning with the fourth factor about the comprehension quality in receiving learning material by 
the subject, it is related to the way of teacher in delivering learning material. It is related to the way of teacher 
in making plan before conducting learning activity along with method and approach used in accordance with 
the material and learners’ condition when receiving learning material.  

Discussion 

Teacher is the main factor of learning implementation, and teacher’s quality determines students’ 
success in receiving learning material (Mulyasa, 2005). Based on curriculum 2013, the approach used in 
learning activity is scientific approach, which consists of five aspects that should be conducted by students in 
understanding learning material, which are observing, asking, collecting information, processing information 
and communicating. 

The learning by using scientific approach is purposed to 1) improve intellectual capability, especially 
students’ deep thinking; 2) form the ability of problem-solving systematically; 3) create a good learning 
situation, where students feel learning is a need; 4) obtain an excellent learning outcomes; 5) treat students to 
communicate the ideas, especially in writing scientific essays; 6) develop students’ characteristic (PPTK, 
2013). 

The achievement of the purpose above is conducted through the implemented process that touch 
three realms, which are: 1) attitude; it is related to attract the transformation of teaching material, so students 
will know why; 2) knowledge, where it attracts the transformation of teaching material, so students will know 
what; 3) skill, it attracts the transformation of teaching material, so students will know how. Through those 
processes, it will obtain the improvement and balance between the attitude capability, knowledge and skills 
(PPTK, 2013). 

Based on the objectives to be achieved and implemented through processes, it creates the learning 
outcomes, which can generate students to be productive, creative, innovative and effective through 
strengthening attitude, skills and knowledge integrated. Graphically, it is shown in picture 1. 
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Picture 1: Learning Process 

 

The efforts to achieve this goal will require a suitable approach and based on the curriculum 2013 
consist of the five aspects stated above. Here are the five aspects that explain about the implementation of 
learning mathematics:  

1. Observing 
 

Learning implementation in observation stage is conducted by leading students to see, listen or read 
something very important from the object studied. Regarding to mathematics problem solving, the 
implementation of observation can be conducted by teacher by leading students through reading 
questions as the tool to comprehend what is stated in questions (Poh, 2006, Topik, 2010). 

 
Example: 

 

As the first step to prove the question, students need to read the question to understand it. Therefore, 
they can make scheme to do to solve it. 
  

2. Asking 
 
Regarding asking aspect, in learning activity, teacher needs to develop students’ willingness and 

braveness to ask in both material and how to solve the problem. The ability in asking can be improved if 
meta-cognitive approach is developed in learning process. This approach leads students to realize 
whether the material or knowledge studied has been understood or not (O’Neil& Abedi, 1996; In’am et 
al, 2012). Through self-awareness and supported by learning activity which can encourage students’ 
learning motivation, no fear to ask to the teacher, then, students’ asking willingness and capability will 
increase. Meanwhile, related to the solving mathematics questions, asking aspect can be implemented to 
one’s own self, which are; can they solve the problems? Where is the problem located? 

 
3. Collecting Information 

 
The topic discussion needs much information as the basic of perfecting analysis implemented. 

Teacher needs to lead students to look for information as many as they can from various sources, both 
books and internet related to the material learned. Teacher is not the only knowledge resource but as one 

Given:  C midpoint         

  2 ≅ 

Prove:         ≅       
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of the sources and leader in learning implementation. Therefore, students have willingness and ability to 
attempt to find out information related to material studied from many resources.   

Regarding the problem solving, students should try to look back the previous knowledge, which 
can give direction in solving the questions (Poh, 2006; Mardzelah, 2007). As the cases above, as the effort 
to solve problems, students need to look back at the previous aspects related. Based on the data known 
and picture, it needs information or knowledge about triangle, vertical angles, congruent angles, 
congruent line segments, and the definition of midpoint. Through this basic knowledge, the problem-
solving plan can be realized. 

 
4. Information Processing 

Learning implementation is not only explaining information related to material being analyzed, 
but also finding out the relation between one material to another. Teacher should lead students to look 
for the relation between information had with the new one, which will be analyzed. Through this way, 
knowledge had by students will be better because the scheme conducted finds out the relation between 
knowledge had and being studied.  

Regarding solving a mathematics problem, after knowing aspects related to the questions also 
what the questions means, the next step is do the process of solving problem by considering the related 
aspects (Lerch, 2004). The implementation of problem solving based on the example above is always 
stated as the base in every step of solving a problem in definition, theorem and axiom.  

5. Communicating 
 
The ongoing learning implementation must obtain a conclusion from the implemented 

discussion. To ensure and assure what has been learned, teacher in learning implementation needs to 
deliver to the students what has been learned, so the new knowledge will be obtained. Regarding the 
problem solving, as the explanation above, it needs to be shown how the solution of its question is. Here 
are the solutions: 

Proof: 

Statements  Reasons  

1. C bisector       1. Given 

2. AC = CE 2. The definition of midpoint 

3.       ≅        3. The definition of congruent line segments 

4. 2 ≅1 4. Given 

 C is congruent to 5. The definition vertical angles 

   ≅ 6. Theorem: if there are two angles lying on 
opposite sides of two intersecting lines, so the 

two opposing angles are ≅ 

 ≅C 7. The property of transitive congruence (4.6) 

 C is congruent toCD 8. The same as number 5 

 C≅CD 9. The same as number 6 

 C ≅ EDC 10. Angle side angle postulate 

       ≅       11. Congruent polygon definition 

The solution of question as a proof stated in the table reveals the statement and reasons in the 
writing. It is clear that every step written is along with the reason in implementing it. It can be conducted 
by using five steps above.  

Conclusion 

Teaching mathematics based on curriculum 2013 includes five aspects, which are 1) observing, asking, 
collecting information, processing information and communicating. Through the five aspects, it can increase 
students’ thinking ability in higher level. It can be implemented systematically based on the knowledge had 
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and the bases related to the problems. Besides, by using this approach, students will have willingness and 
ability to deliver the obtained results and can develop the character.  
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