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1. INTRODUCTION 

Mathematics as queen of science or mother of science, 

which means that mathematics is a source of other 

knowledge. There are so many sciences, their discovery 

and development depends on mathematics. (Andriani, 

2008). One field of study which is an important part in an 

effort to improve the quality of education in Indonesia is 

mathematics because mathematics has an important role 

in everyday life as well as in other sciences. The 

importance of mastery of mathematics can be seen in Law 

No. RI. 20 of 2003 concerning National Education System 

Article 37 affirms that mathematics is one of the 

compulsory subjects for students at the elementary and 

secondary education level. 

Mathematics in Elementary School is the beginning of 

a student to explore his ability to understand 

mathematical concepts and knowledge that is right and  

 

good. Mathematics is a hierarchical, continuous lesson, so 

the mathematical concepts learned by elementary school 

students must be correct, if the elementary mathematics 

concept is wrong then it will impact on further education. 

mastery of mathematics material at the previous level of 

education is very necessary because it is the initial ability 

of students in learning mathematical material at the next 

level. (Trianto, 2007) explaining initial abilities is a set of 

individual knowledge and experience gained throughout 

the course of their lives, and what he brings to a new 

learning experience. Whereas (Dick & Carey, 2005) says 

that the initial ability is knowledge or skills that have 

been possessed by students before he follows the subjects 

to be given. With this initial ability students can learn the 

material to be taught by the teacher and vice versa 

without this initial ability students will have difficulty 

learning the next material. 
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This study aims to determine the effect of the Realistic Mathematics Education (RME) approach and students' 
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Mastery of the material in mathematics is very much 

influenced by the initial abilities possessed by students at 

the previous school level to the present level because the 

concepts in mathematics are related to one another. The 

interrelationship between material concepts one and the 

other is evidence of the importance of students' initial 

ability to understand mathematical concepts. Therefore, 

students cannot understand a material if they have not 

understood the previous material or the prerequisite 

material of the material to be studied. (Novitasari, 2016). 

The ability to connect concepts in mathematics is called 

mathematical connection ability. A good initial ability of 

students will help good mathematical connection skills 

and vice versa. Therefore the students' initial ability to 

understand mathematical concepts and mathematical 

connection skills is one of the main objectives of 

mathematics learning in elementary schools. 

Mathematical connection is the ability of students to 

find a relationship between a representation of concepts 

and procedures, understanding between mathematical 

topics, and the ability of students to apply mathematical 

connections in other fields or in everyday life. (Widarti, 

2008). Students' mathematical connection ability is one 

aspect of important mathematical abilities that must be 

achieved through mathematics teaching and learning 

activities, because by knowing the mathematical 

relationships students will better understand 

mathematics and also give them greater mathematical 

power. mathematical connection ability is a person's 

ability to show internal and external relationships of 

mathematics, which includes connections between 

mathematical topics, connections with other scientific 

disciplines, and connections with everyday life. (Sugiman, 

2008). 

Mathematics is one of the important lessons when 

viewed from the description above, behind the fact that it 

is important for early abilities and mathematical 

connection skills for students, the existing situation shows 

the opposite results. The results of mathematics learning 

in Indonesia are still apprehensive, as seen from the 

results of research conducted by the PISA (Program of 

International Study Assessment) in 2015. The 

mathematical abilities of Indonesian students score 386 

below the international score average, which is 490. (PISA, 

2016). In addition, Indonesia's score in the Trends in the 

International Mathematics and Science Study (TIMSS) in 

2015 amounted to 397 was far from scale centerpoint 

Timss which was equal to 500 and ranked 44th out of 50 

participating countries. The TIMSS score in 2011 was 392 

which increased to 397 in 2015 but Indonesia's score was 

still low compared to other countries. (TIMSS, 2015). This 

is one proof that the results of mathematics learning are 

not yet at a satisfactory level.  

This problem also occurs in students at SDN Jurang 

Mangu Barat 01 South Tangerang. Based on observations 

in class III of SDN Jurang Mangu Barat 01 South 

Tangerang in November 2018, information was obtained 

that mathematics learning still used a traditional or 

conventional approach, mathematics learning was still 

teacher-centered, students active in conveying ideas or 

opinions to solve mathematical problems still low, 

students' initial ability is still low, mathematics learning 

is still fixed by the book. many students lack 

understanding of mathematical material especially in 

fraction material whereas fraction material is one of the 

most important mathematical material, because it is the 

basis for further learning of mathematics, and is widely 

used in daily life and in other fields. (Darma, Sadra and 

Sariyasa, 2013). The difficulty of the fraction material 

experienced by students at SDN Jurang Mangu Barat 01 

South Tangerang is due to various factors such as the lack 

of linking teaching material with students' problems in 

daily life, students find it difficult to arrange their own 

models to solve real problems and express day-to-day 

events days in the language of mathematics.  

According to Kenedi, et al (2018) in his research about 

on students' mathematical connection skills with research 

results according to indicators of mathematical connection 

ability, namely, the first indicator recognizes and utilizes 

the relationship between ideas in mathematics with 

scores obtained at 67.71, the second indicator recognizes 

and applying mathematics in everyday life with scores 

obtained at 48.66, and the third indicator understands 

how ideas in mathematics are interconnected and 

underlie one another to produce a coherent whole that 

gets an average score of 57.14. 

Based on data from the research results it can be 

concluded that the mathematical connection ability of 

elementary school students is still relatively low. In this 

description the mathematical connection ability becomes 

very important because it will help mastering 

mathematical concepts that are meaningful and help 

solve problem solving tasks through the interrelationship 

between mathematical concepts and between 

mathematical concepts and concepts in other disciplines. 

Likewise this mathematical connection ability will help 

students in compiling mathematical models that also 

describe the interrelationships between concepts or data 

of a problem or situation given. (Utari, 2012). The goal of 

mathematics education will not be achieved if students 

cannot realize and associate mathematics learning with 

everyday life, students tend to distinguish between school 

and home even though it is only considered accidental 

even though mathematics is learned to help life.  

In the previous research on research used the Realistic 

Mathematics Education (RME) approach conducted by 

Kurino in 2017 showed that the Realistic Mathematics 

Education (RME) approach from the results of the 

research obtained each cycle experienced an increase. The 

average learning outcomes of the first cycle reached 52.25, 

the average learning outcomes of Cycle II was 74.34, and 

the average learning outcomes of the third cycle reached 

92.34 (Kurino, 2017).  

Thus it can be concluded that the Realistic 

Mathematic Education (RME) learning approach can be 

used as a reference for researchers in research to see 

students' initial abilities and mathematical connection 

skills of elementary school students. Based on the 

description of the problem described above, to bring out 

and improve students' initial abilities and mathematical 

connection skills, an alternative learning approach that 

takes fundamental changes is more focused on replacing 

mechanistic mathematics learning to be realistic in this 

case the researcher presents an approach that is widely 

expected by a number of Indonesian mathematicians who 

can make students active and make mathematics learning 
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more meaningful namely the Realistic Mathematics 

Education (RME) Approach.  

In order to realize quality education, the government 

has set a 2013 curriculum to be applied to Elementary 

Schools. The successful implementation of teaching and 

learning activities is very dependent on the teacher, 

because the teacher is the spearhead in the learning 

process. In this 2013 curriculum, students are required to 

find out, not be told, so as to encourage students to 

creativity and construct their own knowledge. Lessons in 

realistic mathematics learning are developed from 

everyday life situations, namely from what has been 

heard, seen or experienced by students. The situations 

and activities in everyday life that have been felt or 

encountered by students are the knowledge they have 

informally. Therefore, in providing learning experiences 

to students it should start from something real/real for 

students. (Ningsih, 2014). Fractional material is very 

suitable to be taught using the Realistic Mathematics 

Education (RME) approach, because realistic 

mathematical approaches have characteristics and 

principles that enable students to develop optimally, such 

as the freedom of students to express their opinions, 

contextual problems that can relate mathematical 

concepts to real life, and making models that can facilitate 

students in solving problems. (Marhamah, Zulkardi and 

Aisyah, 2011).  

Realistic Mathematics Education (RME) is a 

mathematics that places the reality and experience of 

students as the starting point of learning. Realistic 

problems are used as sources of emergence of 

mathematical concepts or formal mathematical 

knowledge. This learning is very different from 

mathematics learning so far. According to Gravemeijer 

the main idea of the realistic mathematical approach is 

that students must be given the opportunity to reinvent 

mathematical ideas and concepts with adult guidance 

through exploring various situations and problems in the 

real world or real world. (Saragih, 2016). 

Based on the background described above, research 

will be conducted by looking at the influence of the 

Realistic Mathematics Education (RME) approach and 

the students' initial ability to mathematical connection 

skills. Therefore, this study will be entitled "The Effect of 

Realistic Mathematics Education (RME) Approach and 

Students' Early Ability to Mathematical Connection 

Ability of Class III Elementary School Students at SDN 

Jurang Mangu Barat 01 South Tangerang". 

 

2. METHODS 

In this study the method used was a quantitative 

experimental approach with a 2x2 treatment by level 

factorial design to compare two different students' 

mathematical connection abilities, namely between 

mathematical connection skills using the Realistic 

Mathematic Education (RME) learning approach and 

mathematical connection skills using conventional 

learning approaches with variable attributes of students' 

initial abilities. 

The time for conducting this study is the second 

semester of the 2018/2019 academic year, May to June 

2019. The sample of the study was class III A and III B 

students at Jurang Mangu Barat State Elementary 

School 01 South Tangerang. Sampling in this study was 

carried out by stratified multistage cluster random 

sampling technique. Data collection to measure 

mathematical connection skills is done using written 

essay instruments. Whereas to measure students' initial 

abilities using written instruments in the form of multiple 

choice questions. 

Testing the validity of mathematical connection skills 

using construct validity is by using expert judgment, 

which is to consult instruments to expert lecturers as 

experts. After that, panel validity was tested to 30 

students using the Pearson formula, namely Product 

Moment and reliability using the Cronbach Alpha formula. 

In order for hypothesis testing to be carried out, it is 

necessary to test the analysis requirements, namely the 

normality test and homogeneity test. The normality test 

was carried out by the Liliefors Test and the homogeneity 

test was carried out by the Barlett Test. The testing of the 

research hypothesis proposed using analysis of variance 

(ANAVA). Then using the further test, the Tukey test. 

 

3. RESULTS AND DISCUSSION 

Results 

Based on normality data calculations in all group studies 

noted that Lcount is smaller than Ltable, this means that 

in all study groups normal distribution. The results of the 

normality test with the Liliefors test as a whole can be 

seen in the table 1.  

 

Table 1. Recapitulation of Sample Normality Test Results with Test Liliefors at the level of α = 0.05 

Group Number of Samples L count (Lo) L table (Lt : α = 0,05) Conclusion 

A₁ 20 0,181 0,190 Normal 

A₂ 20 0,180 0,190 Normal 

A₁B₁ 10 0,184 0,258 Normal 

A₁B₂ 10 0,139 0,258 Normal 

A₂B₁ 10 0,143 0,258 Normal 

A₂B₂ 10 0,147 0,258 Normal 

While the recapitulation of the results of homogeneity test data using the Barlett test where X2 count < X2 table at the significance level α = 0.05 can be 

seen in the following table:
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Table 2. Recapitulation of Homogeneity Tests in Groups Research Using the Barlett Test (α = 0.05) 

Group Variants S2 
Variants Combination 

S2 
Value B Xcount Xtable Information 

A₁B₁ 2,7 

2,978 17,064 0,352 7,81 homogeneous 
A₁B₂ 2,49 

A₂B₁ 3,53 

A₂B₂ 3,19 

 

Based on the results of testing the normality and homogeneity of research data, it can be concluded that the data 

comes from a population that is normally distributed and homogeneous, so that it can be followed by testing the 

hypothesis. The calculation has been done using the two-way ANOVA analysis obtained as in the table 3. 

Table 3. Results of Analysis of Variance Using Anava Two-way 

Source of Variants Db JK RJK Fcount 
Ftable 

0,005 0,01 

Between Columns 1 302,5 302,5 76,58 4,11 7,39 

Between Lines 1 2722,5 2722,5 689,24 4,11 7,39 

Interaction 1 103,6 103,6 26,23 4,11 7,39 

Inside 36 142,2 3,95 
   

Total Reduction 39 3270,8 
    

 

Based on table 3 shows that the calculation of 

ANOVA 2 x 2 shows the results of the calculation of 

variance analysis about the difference in effectiveness 

between the two learning approaches as a whole that F 

count (A) = 76.51> Ftable = 4.11 at the significance level α 

= 0.05, thus Ho rejected. Then the mathematical 

connection ability between groups of students was given a 

higher Realistic Mathematic Education (RME) learning 

approach than the group of students given a conventional 

approach. 

The results of calculation of ANOVA 2 x 2 can be 

concluded that there are significant differences in 

influence between groups given the Realistic Mathematic 

Education (RME) learning approach and groups of 

students given conventional approaches to students' 

mathematical connection skills. Therefore the 

mathematical connection ability given the Realistic 

Mathematic Education (RME) learning approach (x  = 80.3) 

is significantly better than that given the conventional 

approach (x  = 74.8). This means that the overall research 

hypothesis is the mathematical connection ability that is 

given a higher Realistic Mathematic Education (RME) 

learning approach compared to the group of students 

given a conventional approach. 

Based on the ANAVA calculation results, it can be 

seen that the results of testing the second hypothesis 

presented in the ANAVA table on the AXB interaction line 

indicate that Ho is rejected based on the value that 

Fcount (AB) = 26.23 > Ftable = 4.11 thus it can be concluded 

that there are significant interactions between the 

learning approach and the students' initial ability to the 

mathematical connection skills. Based on the research 

data, the average score of mathematical connection ability 

between groups of students with high initial abilities 

given the Realistic Mathematic Education (RME) learning 

approach is 88.2 and given the conventional approach is 

83.3. 

Based on the results of the analysis show that the 

Tuckey test A1B1> A2B1 = Qcount = 7.80 greater than Qtabel 

(α = 0.05) = 2.04 or Qcount > Qtabel the significance level α = 

0.05 thus Ho is rejected. It is known that the average 

value of the  A1B1 group is 88.2 > A2B1 = 83.3, it can be 

concluded that the mathematical connection ability of 

students given the Realistic Mathematics Education 

(RME) learning approach and those who have high initial 

abilities is higher than the group of students given 

conventional learning approaches and those with high 

initial abilities. 

Based on the results of the analysis indicate that the 

calculation of the Tuckey test A1B2 > A2B2 = Qcount = 9.70 is 

greater than Qtabel (α = 0.05) = 2.04 or Qcount >  Qtable at 

the significance level α = 0.05 thus Ho is rejected. It is 

known that the average value of the A1B2 group is 72.3> 

A2B2 = 66.2, it can be concluded that there is a difference 

between the mathematical connection ability of students 

given the Realistic Mathematics Education (RME) 

learning approach and those who have lower initial 

abilities higher than the group students given 

conventional learning approaches and those with low 

initial abilities. 

Discussion 

The research findings revealed that there were differences 

between students who were given a Realistic Mathematic 

Education (RME) learning approach and students given a 

conventional approach. The results showed that the 

mathematical connection ability of students given the 

Realistic Mathematic Education (RME) learning approach 

was higher than students who were given a conventional 

learning approach. Based on these differences, it can be 
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explained that the Realistic Mathematic Education (RME) 

learning approach is a learning approach that provides 

students with opportunities to share ideas, discuss 

between groups to exchange opinions or ideas and to be 

able to rediscover mathematical ideas or concepts through 

exploration of real problems.  

In accordance with the opinion (Lestari and 

Yudhanegara: 2015) Realistic Mathematic Education 

(RME) is school mathematics carried out by placing the 

reality and experience of students as the starting point of 

learning. Realistic problems are used as sources of 

emergence of mathematical concepts or formal knowledge 

that can encourage problem solving activities, find 

problems, and organize the subject matter. With these 

characteristics, a high initial ability is needed so that 

students can participate in classroom learning well. 

Unlike the conventional approach, in the conventional 

approach to teacher-centered learning, almost all learning 

activities are fully controlled by the teacher. The entire 

system is directed to a series of events that are neat in 

educational institutions, without any attempt to find and 

apply different learning approaches according to the 

themes and learning difficulties of each individual. 

Interaction implies the existence of cooperation 

between two independent variables in influencing the 

dependent variable. The significance of this interaction 

will affect the form of interaction that occurs. This means 

that the influence of interactions will have important 

meaning if testing is carried out from each level of 

treatment. Based on the research findings that there is an 

influence of the interaction between the learning 

approach and the students' initial ability to the ability of 

mathematical connection skills. The results obtained 

explained that the group of students who had high initial 

abilities and were given a Realistic Mathematic Education 

(RME) learning approach, the mathematical connection 

abilities obtained were higher than those given 

conventional learning approaches.  

In the group of students who had low initial abilities 

and were given a Realistic Mathematic Education (RME) 

learning approach higher than conventional learning 

approaches. (Darwyan Syah: 2009) says that in teaching 

activities when choosing an increasingly used learning 

approach, the more effective and efficient learning 

activities carried out between teachers and students will 

ultimately support and deliver the success of student 

learning and the success of teaching conducted by the 

teacher. Students who have high initial abilities given the 

Realistic Mathematics Education (RME) approach show 

greater mathematical connection skills than students 

given conventional approaches. Students who have low 

initial abilities given the Realistic Mathematics Education 

(RME) approach show greater mathematical connection 

skills than students given the Conventional approach. 

This shows that in providing the right learning approach 

must pay attention to students' initial abilities. 

The research findings revealed that there were 

differences in mathematical connection skills in groups of 

students given the Realistic Mathematics Education 

(RME) learning approach and those with high initial 

abilities with groups of students who were given 

conventional learning approaches and had high initial 

abilities. The results showed that the mathematical 

connection ability in the group of students given the 

Realistic Mathematics Education (RME) learning 

approach was higher than the group of students given the 

conventional learning approach and those with high 

initial abilities. (Uno: 2011) explains that "initial ability is 

very important role in increasing the meaningfulness of 

teaching, which then has an impact in facilitating internal 

processes that take place in students when learning. 

The research findings revealed that there were 

differences in mathematical connection skills in groups of 

students given the Realistic Mathematics Education 

(RME) learning approach and those with low initial 

abilities with groups of students given conventional 

learning approaches and those with low initial abilities. 

The results obtained showed that the ability of 

mathematical connections in groups of students given a 

higher Realistic Mathematics Education (RME) learning 

approach was compared to groups of students who were 

given conventional learning approaches that had low 

initial abilities. As expressed by (Gora and Sunarto, 2010) 

that a conventional approach views the learning process 

carried out as teachers generally teach material to 

students.  

The teacher transfers knowledge to students, while 

students play more roles as recipients or passively hear 

and receive direction from the teacher. Students who have 

low initial abilities lack initiative with or without the help 

of others, in determining their learning needs, 

determining their learning goals, determining their 

learning facilities, choosing and implementing 

appropriate learning strategies and assessing their 

learning outcomes. With these characteristics, the 

suitable applied for students who have low initial abilities 

is the Realistic Mathematics Education (RME) approach 

where in this approach students can learn from topics or 

material that have been determined by the teacher 

through learning mathematics that uses realistic 

problems as a source of emergence of mathematical 

concepts or formal knowledge that can encourage problem 

solving activities, find problems, and organize the subject 

matter. 

 

4. CONCLUSION 

Based on the results of the study and discussion of the 

learning approach and initial ability to the mathematical 

connection skills in the fraction material in classes III A 

and III B at Jurang Mangu Barat Elementary School 01 

South Tangerang, it was concluded that: 

1. The ability of mathematical connections to students 

taught by the Realistic Mathematics Education (RME) 
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approach is higher than students taught by 

conventional approaches. This can be explained that 

the Realistic Mathematics Education (RME) approach 

is a learning activity that involves students who can 

learn through real or existing objects in the student's 

environment. While the conventional approach is 

learning that prioritizes the learning process where 

the task of the teacher is only to deliver material to 

help students complete the learning process in the 

classroom. So it can be concluded that to improve the 

ability of mathematical connections it is more 

appropriate to use the Realistic Mathematics 

Education (RME) approach. 

2. There is an interaction between the use of learning 

approaches and students' initial ability to 

mathematical connection skills. This is proven after 

research with a graph of the interaction between the 

learning approach and the students' initial abilities. 

Because the Realistic Mathematics Education 

approach to the students' initial ability of high 

mathematical connection skills obtained by students is 

also high while the mathematical connection ability in 

conventional approaches with low initial abilities 

results are higher than the mathematical connection 

ability in the Realistic Mathematics Education 

approach. 

3. The mathematical ability of elementary school 

students to connect between students who study using 

the Realistic Mathematics Education (RME) approach 

that has a high initial ability is higher than students 

who learn by using a conventional approach that has 

high initial abilities. 

4. The mathematical ability of elementary school 

students to connect between students who learn with 

the Realistic Mathematics Education (RME) approach 

that has a low initial ability is higher than students 

who learn with conventional approaches that have low 

initial abilities. 

Based on the description above, it can be concluded 

that the learning approach and initial abilities influence 

the mathematical connection skills. Therefore, to improve 

students' mathematical connection skills, the use of 

learning approaches and initial abilities given by students 

is very helpful. 
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