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1. INTRODUCTION 

The geometry is a subject matter of mathematics that requires 

mathematical abilities that are good enough to understand it. In 

Higher Education, especially in the Department of Mathematics 

Education at the Universitas Malikussaleh, one of the subjects 

studied is the Field Analytical Geometry course. This course is 

attended by students in even semester with a weight of 3 credits. 

The purpose of this lecture is that students are expected to be 

able to obtain and know the properties of points, lines, angles, 

and flat fields, and formulate and solve questions related to the 

arrangement of coordinates/vectors and vector fields, straight 

lines, circles, satellite dishes, ellipses, and hyperbole. 

Based on the results of the observations that the author 

made during teaching this course and the results of discussions 

with several lecturers of the same subject, it turned out that 

many students had difficulties in understanding geometric 

concepts especially in solving problems of field points and 

vectors, straight lines, circles, and cone slices equations. The 

question arises in the mind of the author what causes 

difficulties for students to understand the analytical geometry 

concept of the field. From the initial analysis, the weakness of 

students in learning the lecture material is the inability of 

students to understand the concepts conveyed by lecturers 

during the teaching and learning process takes place. The 

unavailability of adequate media makes it difficult for students 

to understand abstract geometry concepts. 

Achieving mathematical abilities students experience 

obstacles when they do not understand the relationship 

between concepts, ideas or material that will be represented. In 

solving problems related to mathematics, especially geometry, a 

mathematical ability that is good enough to understand is 

needed. This will later affect student achievement. Various 

mathematical abilities are expected to be achieved in learning 

mathematics ranging from elementary school to high school. 

The National Council of Teachers of Mathematics (2000) states 

that the five mathematical abilities students should have are (1) 

mathematical communication; (2) mathematical reasoning; (3) 

mathematical problem solving; (4) mathematical connections; (5) 

mathematical representation. 

The importance of representation ability which is the basic 

ability to develop concepts and mathematical thinking, the 

unavailability of adequate media makes it difficult for students 

to understand abstract geometry concepts. If studied further 

regarding the relation between abstract geometric objects and 

the difficulties of students in learning geometry, then there will 

be suspicions that there are actually problems in learning 

geometry related to the formation of abstract concepts. Learning 

abstract concepts cannot be done only by transferring 

information, but it requires a process of concept formation 

through a series of activities experienced directly by students. 

The series of abstract concept formation activities is then called 

the abstraction process. Nurhasanah (Risnawati, 2012) argues 
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that according to geometric characteristics, the abstraction 

process must be integrated with the learning process that takes 

place so that it must pay attention to several aspects, such as 

learning methods, learning models, teaching materials, 

availability and use of teaching aids or teacher skills in 

managing learning activities. 

Various technologies and applications have been developed 

as an effort to support and facilitate teaching and learning 

activities in the world of education. One of them is in the field of 

Information and Communication Technology (ICT). Based on 

Law No. 14 of 2005, it was explained that in carrying out 

professional duties, teachers and lecturers were obliged to 

improve and develop academic qualifications and competencies 

on an ongoing basis in line with the development of science, 

technology, and art. One of the competencies related to ICT is 

utilizing technology to develop student understanding, and 

improve mathematical skills (NCTM, 2008). Technology in 

mathematics learning as meant in the form of calculators and 

computers. With computers, students can analyze more and 

varied examples and forms of representation (Dewi, 2016). 

Based on the results of observations and problems faced by 

students in the field the authors are interested in solving the 

problems of analytic geometry in the fields faced by using the 

software. The software used in this study is Wingeom software. 

One of the advantages of this software is that it can be obtained 

and used for free. Wingeom software is a computer mathematics 

dynamic software for the topic of geometry. This program can be 

used to help geometry learning and geometry problem-solving. 

Based on the description above, the formulation of the problem 

that will be examined in this study is "how is the improvement 

in the ability of students' mathematical representation with the 

use of Wingeom software and learning without using the 

software?" 

 

2. METHODS 

The approach used in this study is a quantitative research 

approach, where the conclusion of the research data is 

described through statistical formulas. Quantitative research is 

conducted with the aim to see the effect of a treatment. This 

type of research is quasi-experimental research. The research 

design used by researchers was the pretest-posttest control 

group design proposed by Sugiyono (2011) with the following 

pattern: 

Table 1. Design of Research 

E O1 X O2 

K O3 
 

O4 

 

Information: 

E is the experimental class 

K is a control class 

O1 and O2 are pree tests 

O3 and O4 are post tests 

X is a wingeom software learning treatment 

 

This research was conducted on students of the Mathematics 

and  Faculty of Education and Teacher Training, Universitas 

Malikussaleh an odd semester of the 2018/2019 academic year. 

The research period starts from April 1 to August 30, 2018. The 

population in this study are all even semester students from the 

Department of Mathematics Education, Faculty of Education 

Teacher Training, Universitas Malikussaleh. The sampling 

technique was using purposive sampling, namely students of 

class A1 and class A2. Data collection was done through initial 

tests and final tests in two classes. The data is analyzed using 

the appropriate statistical formula so that it will provide 

information that is in harmony with the things you want to 

examine. The collected data is processed using the t-test 

statistical formula as a testing tool for the hypothesis. 

 

a.  To test the normality of the sample, according to Sudjana 

(2005) a formula can be used: 

   =  
        

 

  

 
    

Information: 

Oi = values that appear as observations 

Ei = expected values/theoretical values 

 

b.  To test the similarity of two variances according to Sudjana 

(2005), the formula is used: 

F = 
  

 

  
   

Information: 

  
  = the value of the experimental class variance 

  
  = the control class variance value 

 

c. To test hypotheses according to Sudjana (2005) t-test 

statistics can be used: 

t = 
       

  
 

  
 

 

  

 

Information:  

 t  = value t seek 

     = average test scores from the experimental class 

     = average test scores from the control class 

    = the number of students in the experimental class 

    = the number of control class students 
 

The testing criteria are the right-hand test, which applies is to 

accept Ho if tcount < ttable, reject Ho if t has other prices. Where t  

((1-α) (dk)) is obtained from the distribution list t for the real 

level (α) = 0.05 and the degree of freedom (dk) = (n1 + n2 -2). 

 

The hypotheses formulated in this study are as follows: 

 

Ho: µ1 = µ2 the ability of mathematical representation using 

wingeom software is the same as the ability of 

mathematical representation with conventional 

learning in geometry courses for even semester 

students of the Department of Mathematics 

Education. 

 

Ha: µ1> µ2 the ability of mathematical representation using 

wingeom software is better than the ability of 

mathematical representation with conventional 

learning in geometry courses for even semester 

students of the Department of Mathematics 

Education. 
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3. RESULTS AND DISCUSSION 

3.1 Results of First Stage 

The details of the final test scores for each class are as follows: 

1. The final test value of the experimental class student (A1) 

25   25   25   44   44   44   44    44   44   56   56   

56   56   56   56    63   63    63    63   63   75   75   

75   75   88   88   
                      

2. The final test score of the control class student (A2) 

19 25 25 25 25 31 31 31 31 31   3 1   44 

44 44 44 44 44 44 50 50 50 50 56    56 

56 

Based on the post-test data from the two classes, the lowest 

score (xmin), the highest score (xmax), the average score     , and 

the standard deviation (s) for each class are as shown in Table 2 

below: 

 

Table 2. Results of Post-Test Data 

Group Score of Max 
Value of post-test 

             S 

With Use of Wingeom Software 100 25 88 56,23 17,06 

Conventional 100 19 56 37,53 12,77 

 

1. Data Normality Test 

The purpose of the normality test is to find out whether the data 

is normally distributed or not. 

  

 

Table 3. Results of Normality Test   

Normality Test 

Groups   
        

      
Criteria 

Status  Conclusion 
Accepted     Refuse    

With Use of Wingeom Software 3,14 7,81 
  

      < 

  
      

  
      >

   
      

  
      <   

      
Accept    

(Normal) 

Conventional 6,25 7,81   
      <   

      
Accept    

(Normal) 

 

Based on the results obtained in Table 3 above, it can be 

concluded that the data of the two samples are normally 

distributed. 

 

2. Data Homogeneity Test 

The final test homogeneity test is used to determine whether the 

sample from the study has the same or homogeneous variance, 

so that this study can apply generally to the entire population. 

 

Table 4. Results of Homogeneity Test   

Homogeneity Test 

Group                  

         

Information Conclusin 
Accept    Refuse    

Wingeom 

Software 
       

1,78 1,96                                       
Accept    

(homogeneity) 
Convent        

 

 

Based on the results obtained in Table 4 above, it can be 

concluded that the sample comes from a homogeneous variance 

of data groups. To test the hypothesis, the statistics used are 

the t-test with a significant level of α = 0.05 and the degree of 

freedom for the distribution list t, namely dk = (n1 + n2 - 2). 

From the calculation of the post-test average score between LSQ 

learning classes and conventional classes, the results can be 

stated in Table 4. 

Thus it can be concluded that the ability of mathematical 

representation of students using wingeom software is better 

than the ability of mathematical representation of students with 

conventional learning. In this study the results of learning and 

the ability of mathematical representation of students are very 

influential on lectures on geometry courses. According to Dewey 

(in Slameto, 2001) learning based on problems is the interaction 

between stimulus and response, is the relationship between two 

directions of learning and the environment. One of the 

important stages in learning using wingeom software is that 

students are taught to use software as a tool in understanding 

geometry, while helping to become independent in learning. 

Learning using wingeom software has a very large influence on 

improving the quality of student learning and aspects of 

mathematical representation abilities. Because through this 

software can help facilitate understanding, solve problems, 

complete graphics, images and their application. 

 

4. CONCLUSION 

Based on the results of the research and discussion, it was 

concluded that the ability of mathematical representation of 

students using wingeom software was better than the ability of 

mathematical representation of students with conventional 

learning. 
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