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Abstract— Numbers are one of the scopes of mathematics 

that has been familiar since childhood because numbers are 

everywhere. Numbers are close to everyday life because they 

can be found in many ways and are used in various fields. 

Understanding the concept of numbers correctly and correctly 

will have a significant impact on advanced mathematics. The 

concept of numbers can be mastered by students if the number 

sense ability develops in students. Number sense is related to 

flexible thinking about numbers. Number sense is an ability 

that plays a very important role in solving mathematical 

problems that can be developed through learning. In this case, 

PMRI is a learning that needs to be considered to improve the 

ability of students' number sense. 

Keywords— number sense, mathematics learning, elementary 

school 

I. INTRODUCTION 

Mathematics is a very important material. This can be 
seen from the teaching of mathematics from the level of 
early childhood education to higher education. The 
importance of mathematics is learned because mathematics 
is one of the basic sciences used in daily life and plays a role 
in the advancement of science and technology. This is in 
accordance with the opinions expressed by Yuniawatika [1], 
namely mathematics has a connection with daily life both 
now and in the future so it is very important to be given in 
schools both at the primary, secondary and high levels.  

Mathematics in elementary schools (SD) has three scopes 
of material or material for mathematics studies, including 
numbers, geometry and measurement, and data processing. 
The scope of mathematics is in line with the mathematics 
content standards based on the National Council of Teachers 
of Mathematics (NCTM), namely "Numbers and operations, 
algebra, geometry, measurement, data analysis, and 
probability" [2]. Numbers are part of the largest content of 
the scope of mathematics and mathematical content 
standards. This is in line with Walle's opinion [2] that 
numbers and operations are the largest content section for 
Pre-Kindergarten to 5th grade, and also an important part for 
grades 6-8 and decreasing in grades 9-12. Once the 
importance of numbers shown in international studies that 
measure the ability of students in math and science, namely 
TIMSS, in this study had a percentage of the total number of 
the greatest problems that is equal to 50% of the whole 
matter TIMSS [3].  

The problem is learned early because it is the foundation 
for learning further mathematical materials. Because 
Numbers are mathematical concepts that underlie other 
branches of mathematical mathematics and are used in 
almost all branches of mathematics [4]. For example 

measurement of geometry requires numbers to represent it, 
the solution of an algebra requires numbers, and data 
processing requires sensitivity number. Thus a good mastery 
of the scope of the numbers for elementary school students, 
in particular, is very necessary because it can affect students 
'mastery and proficiency in mathematics throughout his 
advanced concepts and to support the students' daily 
activities.  

Considering the importance of numbers as described 
above, the numbers should need to get the main attention, 
especially in elementary school. A person's thinking skills or 
skills about numbers are called number sensitivity or number 
sense. According to Saleh [5], number sense means a 
person's sensitivity to numbers and their operations. This 
means that number sense is closely related to numbers and 
operations. Therefore, people who have a good number sense 
will make it easier to solve everyday problems in various 
situations because the numbers and calculations have an 
important role in everyday life.  

Once the importance of number sense is not accompanied 
by facts that occur in the field. Many students have poor 
number sense. Putrawangsa [6] found that the level of 
sensitivity of elementary school students included in the 
invisible category, which is the lowest level of 4 levels, that 
is not yet visible, visible, revealed, and skilled. This is in line 
with the findings of Sari's research [7], namely that all 
research subjects in primary schools lack understanding 
regarding numbers and operations. This can be seen from all 
subjects in solving mathematical problems not understanding 
the relationship between the context of the problem and the 
necessary calculations, not having the awareness of some 
strategies, not being inclined to use efficient representations 
and/or methods, and not inclined to review data and results 
for sensibility. In addition to the results of research at the 
elementary level, it turns out that even junior high school 
students have a number sense that is not good enough can be 
seen from the research of Safitri et al. [8] found that all 
research subjects of seventh grade students at Surya 
Gemilang Tutoring Institute did not have a sufficiently good 
number sense regarding the relationships between numbers, 
number operations, relationships between number 
operations, and their properties so that all subjects were 
inflexible and focused. On the use of procedural calculations, 
they received at school when solving problems. In addition, 
there is a fact that the results of the TIMSS study in 2011 the 
percentage of Indonesian students on content numbers and 
operations have scored below the average. It turned out that 
the results were repeated in 2015, the score of Indonesian 
students on the number content was 24 of the 50 
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international average scores, meaning that Indonesia was 
below the international average [9].  

Based on some of the results of the study, it can be seen 
that the student's sense number is still not seen well in the 
Putrawangsa, Sari, Safitri et al research, as well as on the 
results of TIMSS. Thus it is necessary to find a solution to 
develop the number sense ability which is very impactful 
when studying advanced mathematics and daily activities. 
Given the importance of number sense influencing advanced 
mathematics and supporting daily activities, the number 
sense ability of students needs to be explored, trained, and 
developed in gradual learning starting from an early age, 
especially in elementary school. Based on this, the writer is 
motivated to study the alternative implementation of learning 
that can improve the ability of number sense, especially 
elementary students. The alternative learning that will be 
discussed is constructivism-based learning. 

II. NUMBER SENSE 

Number sense or number sensitivity is one of the most 
important concepts learned by children. According to Yang 
D. C, Reys R. E and Reys B. J [10], number sense is a 
complex process that involves many different components of 
numbers, which is the focus of research and discussion 
between mathematics educators and curriculum developers. 
According to Fennel and Landis [5], "number sense is a 
person's awareness and understanding of the numbers, 
relationships among numbers, importance, and the 
calculation by using mental math". This opinion is in line 
with Mohamed et al. [11] number sense can be described as 
good intuitions about numbers and their relationships. In 
addition, according to Gersten and Chard [12], it is written 
that the number sense is essentially a reference to a student's 
fluidity and flexibility with numbers. Based on four The 
opinion above can be seen that Number sense is not just 
counting which is the basis for basic work in numbers but 
more than that. number sense is a person's sensitivity about 
many components of numbers and relationships between 
numbers.  

  Number sense is very instrumental in developing 
mathematical abilities and helping in daily activities. 
According to Mohamed et al. [11] individuals with good 
number sense tend to exhibit the following characteristics 
when performing mental computations; sense-making 
approach, planning, and control, flexibility and 
appropriateness sense of reasonableness. This is in line with 
Burton's opinion [13] someone with a good number sense 
can use various ways and strategies to solve complex 
problems. This ability includes estimating, knowing the size 
of a number, being able to model a problem into a 
mathematical model, and being able to solve a problem with 
the right reasons. Thus, each individual needs to have 
number sense ability so that he can develop mathematical 
abilities and help in carrying out daily activities. 

In the International Handbook of Mathematics Education: 
The NCTM document defines standards number sense about 
numbers that involves five integrated components: (1) 
number meaning, (2) number relation, (3) relative magnitude 
of numbers, (4) relative effect of operation on number, (5) 
meaningful referent for number and quantity [12]. Based on 
the above statement, the NCTM standard document defines 
the number sense as an intuition of numbers consisting of 
five important components. This component is in line with 

Saleh’s [5] opinion namely "number meaning, number 
magnitude, number relationship, number operations, number 
referents. " Each explanation is as follows [5]: 

1) Number Meaning  
Number meaning is related to the basic concept of 

numbers starting from the meaning of numbers, history of 
numbers, types of numbers, and properties of numbers. 
Number meaning is also related to the basic meaning of 
numbers. Students must understand and be able to see the 
meaning of a number such as association and interpretation 
of a number. For example, 0.25 can be interpreted  as 
infractions, 2 + 3 = 3 +2 is defined as the commutative 
nature of the original number for the sum operation. In 
addition, students can understand integer story problems 
related to everyday life, students can understand FPB and 
KPK issues related to daily life, and so on. 

 

2) Number Magnitude (Quantity of a Number)  
Number magnitude gives the view that numbers are 

quantities, meaning numbers are things that can be measured 
and calculated. Understanding the magnitude of numbers and 
comparing them to other numbers or number magnitudes is 
very basic in number sense. In addition, sorting numbers are 
also included in the Number magnitude capability. For 
example, 7583 and 7912, 5 and 9 occupy hundreds of 
positions so they can know that 7583 <7912.  

3) Number Relationship  
Number relationship is a relationship between numbers, 

including a number that can be represented in a different 
form. For example, 169 is the square of 13, then 21 is half of 
42 and many more.  

4) Number Operations  
Number operations describe various mathematical 

calculations ranging from addition, subtraction, 
multiplication, division, division, to number factoring. The 
indicators of number operations include students can 
understand the operation of calculating correctly, students 
can work on number counting operations related to daily life, 
students can do count operations on regular fractions and 
fractions, students can estimate the results of count 
operations.  

5) Number referents (Reference Numbers)  
References owned by a certain number are included in 

the number referents. For example, privileges of zero 
numbers, privileges of the zero power of the identity of 
numbers 1, and so on. Students can determine the results of 
operating numbers with zeros (privileges of zero numbers), 
students can determine the results of zero-level operations 
(privileges of zero), and students can determine the results of 
the operation of rank number 1. From the example of the 
problem, it can be understood that any number when 
multiplied by 1 then results in 13 that is the number itself.  

Unlike Saleh and NCTM, McIntosh et al [13]  group four 
components of understanding sense number, namely:  

1) Understand the basic meaning of numbers and 

operations.  
This is the ability to understand number systems, place 

values, numerical patterns, four basic operations and various 
ways of representation. Students must know that numbers 
can be represented in more than one way, for example, 300 is 
equal to 3 groups of 100. 
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2) Recognizing the relative and absolute magnitude of a 

number.  
This implies that children can recognize the relative and 

absolute size of numbers. For example, when students 
compare whole numbers, they must have a good sense of the 
value of the place and to know that 2.00 9 > 555 because 
2009 is more than a thousand and 555 is less than a thousand. 
In addition, when a fifth-grade student asked, "Do you live 
more or less than 1. 5 00 days?" They should know that the 
first year is 365 days, and 10 years had to live around 3,650 
days  

3) Able to use the right benchmark.  
This means that an individual can use a benchmark (for 

example 1,..., 100) to solve the problem correctly in different 
situations. For example, when children are asked to estimate 
the high flagpole, they know that the height of the flagpole is 
around double the height of their teacher, so the answer is 
around 3-4 m.  

4) Assess the fairness of results.  
This refers to the individual's ability to mentally applying 

estimation strategies for problems without using paper and 
pencil. Example, when estimating the distance of an area, 
students will use the information they know, such as distance 
from school to home is 6 km, and the distance is half the 
market distance to school, means the distance from home to 
the market is 3 km. 

Based on the number of components in the above sense 
can be seen that these components have the same meaning 
that number, number magnitude, number referents, and also 
there are estimates therein. 

III. NUMBER POSITION IN 2013 CURRICULUM  

Mathematical basic competencies the scope of numbers 
in the 2013 curriculum contained in Permendikbud No. 24 of 
2016 can be stated as follows: 

TABLE I.  MATHEMATICAL BASIC COMPETENCIES 

1st Grade 
Basic Competence (Knowledge)  Basic Competence (Skill)  

3.1  Describes the meaning of 
chopped numbers up to 99 as 

many members of a collection 

of objects  

4.1  Presents chopped numbers up 
to 99 which correspond to 

many members of the set of 

objects presented  
3.2  Explain numbers up to two 

numbers and the value of the 

place of the number symbol 

using a collection of concrete 
objects and how to read them  

4.2  Write a symbol number up to 
two numbers that state many 

members of a collection of 

objects with the idea of place 
value  

3.3  Compare two numbers  4.3  Sorting numbers - numbers  
  up to two numbers using a 

collection of concrete objects  
  up to two numbers from the 

smallest number to the largest 

number or vice versa by using 

a collection of concrete 
objects  

3.4  Explain and carry out the 

addition and subtraction of 

numbers involving numbers 
up to 99 in daily life and 

linking addition and 

subtraction  

4.4  Solve the problems of 

everyday life related to the 

addition and subtraction of 
numbers involving counts up 

to 99  

3.5  Get to know the number 
patterns associated with a 

collection of objects/ 
images/movements or Others  

4.5  Predict and create number 
patterns related to a collection 

of objects/ 
images/movements or other  
  

2nd Grade 
Basic Competence (Knowledge)  Basic Competency (Skill)  

3.1  Explain the meaning of the 

number and determine the 
symbol based on the value of 

the place using a concrete 

model and how to read it  

4.1  Read and present the chunk 

number and symbol based on 
the place value using a 

concrete model  

3.2  Comparing two chunk 

numbers  
4.2  Sort numbers from the 

smallest number to the largest 

number or vice versa  
3.3  Explain and do addition and 

subtraction of numbers 

involving number up to 999 in 

daily life and linking addition 
and subtraction    

4.3  
        

      

Solve the problem addition 
and subtraction of numbers 

involving numbers up to 999 

in daily life and linking 
addition and subtraction.  

3.4  Explain multiplication and 

division involving chopped 

numbers with up to 100 times 
in daily life and link 

multiplication and division  

4.4  Resolve multiplication and 

division problems involving 

chopped numbers with up to 
100 times in daily life and 

linking multiplication and 

division  
3.5  Explain the value and equality 

of currency fractions  
4.5  Sort currency values and 

demonstrate various 

equivalence of currency 
fractions  

3.7  Explain fractions 1/2, 1/3, and 
¼ use concrete objects in 

everyday life  

4.7  Presenting fractions 1/2, 1/3, 

and ¼ corresponding with a 

part of the overall concrete 
objects in everyday life  

3rd Grade 
Basic Competence (Knowledge)  Basic Competence (Skill)  

3.1  Explain the nature of the 

operation count on the number 
of the count  

4.1  Resolve a problem that 

involves using the properties 
of the calculated operation at 

the number of the count  
3.2  Explaining the count numbers 

and simple fractions (such as 
1/2, 1/3, and 1/4) which was 
served on the number line  

4.2  Using the count numbers and 
simple fractions (such as 1/2, 
1/3, and 1/4) which was 

served on the number line  
3.3  Declare a number as the 

number, difference, yield, or 

result for the two numbers  

4.3  Assess whether a number can 
be expressed as the number, 

difference, yield, or outcome 

for two chunk numbers  
3.4  Generalize fraction ideas as 

part of the whole using 

concrete objects  

4.4  Presenting fractions as part of 

the whole using concrete 

objects  
3.5  Explain and summarize and 

subtract the same denominated 

fractions  

4.5  Resolve the sum and 
subtraction problem of the 

same denomination  
4th Grade  

Basic Competence (Knowledge)  Basic Competency (Skill)  
3.1  Explain valuable fractions 

with concrete images and 

models  

4.1  Identifying fragments of 
value with concrete images 

and models  
3.2  Describe various forms of 

fractions (ordinary, mixed, 

decimal, and percent) and the 

relationships between them  

4.2  Identifies various fractional 
forms (ordinary, mixed, 

decimal, and percent) and the 

relationships between them  
3.3  Explain and assess the 

number, difference, results, 

and results for two chunks and 

fractions and decimals  

4.3  Resolve the estimation 
problem of the number, 

difference, results, and results 

for two chunks and fractions 
and decimals  

3.4  Explain the factors and 

multiples of a number  
4.4  Identify factors and multiples 

of a number  
3.5  Explain prime numbers  4.5  Identify prime numbers  
3.6  Explain and determine the 

factors of fellowship, the 

biggest alliance factor (FPB), 

multiples of fellowship, and 
the smallest multiplication of 

alliances (KPK) of two 

numbers relating to daily life  

4.6  Resolve problems related to 
partnership factors, the 

biggest fellowship factor 

(FPB), multiples of alliances, 
and the smallest alliance 

multiples (KPK) of two 

numbers relating to daily life  
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5th Grade 
Basic Competence (Knowledge)  Basic Competency (Skill)  

3.1  Explain and summarize and 

subtract two fractions with 
different denominators  

4.1  Resolve problems related to 

addition and subtraction of 
two fractions with different 

denominators  
3.2  Explain and do multiplication 

and division of fractions and 

decimals  

4.2  Resolve problems related to 
multiplication and division of 

fractions and decimals  
6th Grade  

Basic Competence (Knowledge)  Basic Competency (Skill)  
3.1  Describes negative integers 

(including using number lines)  
4.1  Using the concept of negative 

integers (including using 

number lines) to express 

everyday situations  
3.2  Explain and perform addition, 

subtraction, multiplication and 
division operations involving 

negative integers  

4.2  Resolve problems related to 
addition, subtraction, 

multiplication, and division 

operations involving negative 
integers in daily life  

3.3  Explain and perform mixed 

count operations that involve 
chopping numbers, fractions 

and/or decimals in various 

forms according to the 
sequence of operations  

4.3  Resolve problems related to 

mixed counting operations 
involving chunks, fractions 

and/or decimals in various 

forms in the order of 
operations  

 

Based on the basic competency for the scope of numbers 
that the numbers in the 2013 curriculum are spread from 
grades 1-6, it can be seen that numbers are so important. In 
addition, it can be seen that numbers have a strategic position 
in the 2013 curriculum, so the number sense of elementary 
school students needs to be developed.  

IV.  ALTERNATIVE LEARNING TO INCREASE NUMBER SENSE 

ABILITY  

The number sense ability cannot develop well if it is not 
excavated, trained, and developed. This is in line with the 
opinion of Fosnot [14] that number sense skills (number 
sense) can be taught. Teachers can design learning using a 
constructivism approach or discovery approach according to 
the many studies on these two approaches to develop the 
number sense ability [15]. Therefore on this occasion, will be 
discussed about alternative learning to develop the ability of 
student number sense, namely RME ( Realistic Mathematics 
Education) or PMRI (Indonesian Realistic Mathematics 
Learning).  

PMRI is the result of the adoption of the RME that is 
considered to be in accordance with Indonesian culture and 
the characteristics of learning are believed to contribute 
significantly. PMRI or RME is learning that the starting 
point of things - things real or experienced s a student, 
emphasize process skills to argue with your friends so they 
can find itself (student centered ), finally use that math for 
solving the problem well individuals and groups within their 
daily lives [16]. Based on the above opinion, PMRI is very 
suitable for developing the number sense ability, this is 
because the PMRI learning process focuses on the discovery 
of concepts by students or also called constructivism.  

According to Gravemeijer [17] in mathematics learning 
using the RME approach, there are three main principles: 
Guided reinvention and progressive mathematization 
(Progressive mathematization), didactic phenomenology 
(didactical phenomenology), and develop models (self-
developed model). Based on these three principles, the 

principle in implementing PMRI is a learning process 
involving students to rediscover mathematical concepts with 
activities and problems from the real world that are close to 
students' lives. Of course, in solving the problem starts with a 
situation that is close to the life of the student, in the end, it is 
expected that the formal form of mathematics will begin to 
form. 

In addition to the three principles must be considered in 
the implementation of PMRI learning, there are also five 
characteristics of PMRI that must be considered. The five 
characteristics of PMRI are: using context and contextual, 
using models, using students' own work and construction, 
interactive learning processes, and linkages between various 
topics [18]. Based on the first characteristics, it can be seen 
that PMRI in implementing learning must use context so that 
the scope of problems that students will solve is clear and 
more focused. In addition, the problems presented must also 
be contextual to bridge the understanding of a concept or 
algorithm in mathematics.  

The second characteristic is using the model, the model 
serves as a bridge for students' understanding towards formal 
knowledge. The role of the teacher here is directing, guiding 
and motivating students to be able to make a model of 
something problem. The third characteristic, utilizing 
students' work and construction that can be obtained from 
various doing mathematics activities. Contribution great at 
teaching and learning process is expected from the 
contribution of the students themselves who steer them from 
informal methods to a more formal or standardized. The 
fourth and fifth characteristics are the need for interactive 
learning and there are linkages between various topics. With 
the interaction and relevance of the topic in the 
implementation of learning, the classroom atmosphere 
becomes lively and dynamic. 

Considering the five characteristics of PMRI, it can be 
seen that the implementation of PMRI learning can develop 
the ability of student number sense due to the contextual 
learning process, discovery, student-centered, and 
constructivism-based. This is in line with Pilmer’s opinion 
[15] that constructivism approaches or discovery approaches 
are suitable for developing number sense capabilities.  

The implementation of PMRI learning can be used as an 
alternative to developing number sense can be seen from 
several existing research results. Edo et al [19] research 
results found that with the PMRI approach students have a 
sense of the magnitude of numbers in which they can 
compare more with fewer. In addition, students have also 
been involved in activities that make them aware of the 
causal relationship between addition and subtraction or 
addition and subtraction of Cooperatives o opposites. In 
addition, Sa’dijah [14] found that the average student who 
initially had a sensitivity of numbers with good enough 
criteria to be very good through contextual learning, in this 
case, using PMRI was that originally had a sensitivity of less 
become number criteria good. This is in line with the results 
of Mulyanto’s [20] research that the RME approach 
effectively increases the ability to understand the operation 
of negative integers on mathematics learning in class IV 
SDN Sukalerang I District Cimalaka District Sumedang. 
This means that RME can increase the number sense ability. 
Based on the results of the above research that are relevant to 
PMRI research and the number of students' sense that has 
been carried out and has proven its effectiveness, it can be 
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said that PMRI has an important position in number sense so 
that it can be used as an alternative to developing the number 
sense ability of students.  

V. CONCLUSION 

Based on the description above, it can be seen that the 
number sense has a lot of benefits, both in mathematics 
learning in formal education and in daily activities, so it 
needs attention of all parties, especially teachers, to continue 
to train and develop number sense by developing effective 
learning based on constructivism so the concept gained 
becomes more meaningful. For researchers can be a concern 
to explore issues related to number sense, as an effective 
medium of learning, assessment to determine the number 
sense, learning to develop the abilities number sense, and 
also looking for solutions to improve number sense in 
students. 
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