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Abstract 

The purpose of the research is to analyze the problems of magnetism on the national 

exam based on required concepts and student’s science generic skills. The analysis is 

limited to the issues in high school physics national exam in five years, 2010 until 2015. 

The research method uses descriptive analysis. The results showed that in the national 

exam requires  initial capabilities vector concept and in science generic skills review found 

that the ability of mathematic modeling, logical consistency and causality dominate such 

questions. 
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1. Introduction 

The concept of a magnetic field is a very important concept in physics curriculum. This 

concept was introduced to the students from elementary school until the senior high school 

and a concept that is very close to everyday life. In general, the students looked at the 

concepts of magnetism as a difficult and abstract concepts. One of the indicators that can be 

seen is the national exam scores. In physics national exam  2013 and 2014, magnetic is the 

concept with the lowest value in Indonesia. 

One of the statements in Ausubel's theory is that the most important factor in 

influence learning is what has been known to students. But because magnetic is an abstract 

concept for students and even they themselves do not recognize the key concepts or 

relationships between concepts necessary to understand the concept (Ihsanudin, 2013). As 

a result, students do not build understanding of the concepts of fundamental physics at the 

beginning of their study physics. 

A generic skill is the skill which can be applied across a variety of subject domains and 

takes longer to acquire than domain-dependent (Lim, 1999). For science learning, generic 

skills are named science generic skills. Liliasari (2007) suggested that in order to win the 

global competition, science learning needs to be changed from a scientific study into thinking 

through science. The ability to think and act based on scientific knowledge possessed called 

a science generic skills.  

In physics course, science generic skills that can be develop are: direct observation, 

indirect observation, sense of scale, symbolic language, logical consistency, causality, 

modeling, logical inference and abstraction (Brotosiswoyo, 2000; Sudarmin, 2007). As such 

science educators have developed model and strategic in teaching of physics to increase 
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science generic skills (Rahman et al., 2008; Ferawati, 2011; Anwar, 2014). But in our know 

that there is no research which analyse in view of national exam.  

This paper is one of part in our research about increasing student’s science generic 

skills and concept understanding about magnetic matter. This study, therefore, analysed 

magnetic problems in high school physics national exam in two view, first basic concepts that 

students need to work on the magnetic problems and second  science generic skills that 

appear in such questions. 

 

2. Methodology of research 

2.1 General background of research 

This study is documentary analysis and classified as descriptive research. Research 

analysis of document is a study of the information documented in the recording, text, or 

other forms (Arikunto, 2010). This analysis aims to describe concept required and science 

generic skills in physics national exam. 

 

2.2 Data sources 

Data sources were questions on high school physics national exam  in  five years, from 

2010 until 2015. Specifically on magnetic field, lorentz force and induced emf. Number about 

magnetism that appeared in every year about 4 to 5 questions. 

 

2.3 Procedure and data analysis 

The research instrument used in this study is the assessment sheet that contain some 

question. Data analysis techniques in this study using descriptive analysis. To determine the 

scope science generic skills is to make the the title of each aspect. We involve 3 assessors, 

namely 1 electromagnetic lecturer and 2 high school physics teacher in Purworejo. 

 

3. Results and discussion 

Table 1 presents the results of concept required of magnetic matter. The data is a 

summary of the analysis of three assessors. On the concept of a magnetic field, requires a 

preliminary understanding of the concept of field. This is important because students are 

usually familiar with field in the context of the gravitational field and electric field. Guisasola 

(2004), Bradamante & Viennot (2007) presented several  findings  about this concept too.  

On the concept of magnetic force and inducted emf require an understanding of vector 

mainly on vector cross product. Students are expected to be able to visualize vector well.  

These results are also appropiate with some other research such as the lack of understanding 

the concept of Lorent force in physics student caused by a lack of understanding vector 
(Fatmaryanti & Handika, 2014). 

 

Table 2.  Concept required of magnetic matter. 

Magnetic Matter Concept required 

Magnetic Field Definition of field 

Lorentz Force Definition of force, Vector cross product 

Inducted EMF Vector cross product 
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Table 2.  Science generic skills in Physics National Exam. 

Magnetic matter Science generic skills 

Magnetic Field Logical consistency 

Lorentz Force Mathematic modeling 

Inducted EMF Causality 

 

Table 2 presents the results of concept required of magnetic matter. Several other 

indicators in generic science does not appear in the UN matters. In general, only three 

indicators are dominating, this is in line also with the study of Sutarno (2011) that the concept 

of magnet contains logical consistency and causality.  In Bagno & Eylon (2007), this concept 

is associated with mathematic modelling. Based on this results magnetic concept can be used 

as a means to training science generic skills of students.   

 

4. Conclusion and remarks 

Based on the analysis results obtained found that in problems solving of magnetism 

needed some concept. First, a good understanding of the concept of vectors, namely addition 

and cross product and is able to visualize. The second is the concept of force and fields. In 

science generic skills,  there was  found that in magnetic problem student need a good ability 

in mathematic modelling, logical consistency and causality. For further research aspects of 

the research could be developed on other aspects of learning such as teaching materials used 

in studying the concept of magnetism. 
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