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Abstract 

This paper focuses on determining the opinions of primary school third-grade pupils about 

the conceptual meaning and use of the numbers “0” and “1”. The current study employed the case 

study design, which is one of the qualitative research methods. In the selection of the sample, the 

criterion sampling method, one of the purposive sampling methods, was used. The study was 

conducted with the participation of a total of 114 third-grade pupils (58 girls and 56 boys) attending 

two state primary schools located in the city of Ankara in the fall term of the 2019-2020 school 

year. As the data collection tool, a semi-structured interview form developed by the researchers in 

relation to the concepts of “0” and “1” was used. In the analysis of the data obtained in relation to 

the concepts of “0” and “1”, content analysis was used. The primary school third-grade pupils 

made sense of the number “0” in association with the categories of four operations, ineffective 

element, absorbing element, number, natural number, meaningless, valueless, absence, even 

number, beginning, and letter. The categories in which most thoughts about the meaning of the 

number “1” are gathered are number, ineffective element, and uniqueness. It was determined that 

the pupils are more successful in the use of the numbers “0” and “1” in the addition and subtraction 

operations than in the multiplication and division operations.  

Keywords: Zero, One, Primary School, Problem 

 

Introduction 

Various problem situations are encountered in daily life. This ranges from what time to 

wake up in the morning to the time spent in traffic after work. It can be said that numbers and 

mathematics are used to overcome many of these problem situations. For this reason, numbers 

make human life easier and constitute an important part of life. According to Connor (2019), 

numbers give shape and texture to everything that is felt, said, imagined, and done. This feature 

and prevalence of numbers have found a place in one of the many definitions of mathematics. 

Mathematics is expressed as the common name of the sciences that examine the properties of 

quantities such as arithmetic, algebra, and geometry on the basis of numbers and measures (Toptaş 

& Olkun, 2007). Based on the definition, it can be stated that numbers are the basis of mathematics. 

It affects mathematics achievement because they improve pupils’ math skills, counting, and 

thinking strategies which contribute to pupils’ problem-solving skills (Baroddy, 1987; Hughes, 

1989). Failure to grasp numbers and the relationships between them causes the problem-solving 

skills not to develop, and pupils develop a negative attitude towards mathematics due to failure in 
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problem solving (Başar, Ünal & Yalçın, 2002). Due to their importance in the development of 

mathematical skills, the relationship between numbers and arithmetic operations are addressed at 

different densities in the mathematics curriculums of all grade levels from preschool to higher 

education. This is especially at the primary school level where the objectives related to numbers 

and operations occupy an important place (Ministry of National Education [MEB], 2018; National 

Council of Teachers of Mathematics [NCTM], 2000). Therefore, the basis of the concept of 

number is laid in primary school years.  

Number is a concept that has an abstract structure and is a product of the mind as it is 

intellectually created (Baykul, 2016; Witzel & Little, 2018). It is important for children to be 

exposed to meaningful experiences about numbers through activities at early ages as numbers are 

not only for counting but also form a basis for learning through understanding at more advanced 

levels (Haylock & Cockburn, 2013). Mathematics subjects addressed in the first years of primary 

school generally consist of natural numbers and four operations performed with natural numbers. 

The mathematical concepts encountered in the set of natural numbers are also encountered in other 

number sets. In addition, the teaching of natural numbers and four operations performed with 

natural numbers constitute the basis for the teaching of other number sets (Olkun & Toluk Uçar, 

2018).  

Since number information is a necessity of counting skill, the development of the concept 

of number is associated with the acquisition of counting skill (Aktaş Arnas, 2002). Counting is 

also the basis of mathematical operations, and every mathematical operation means counting 

(Connor, 2019). This is because counting-based approaches are generally used to teach four 

operations (Sarama & Clements, 2003). The four basic operations, addition, subtraction, 

multiplication, and division, are the basic operations in arithmetic, the broadest and most well-

known branch of mathematics (Akkan, Baki & Çakıroğlu, 2011). Arithmetic includes finding the 

unknown based on the known with the help of the four basic operations, numbers and the 

relationships between numbers, four operations with numbers, and all calculations based on these 

four operations (Akkan, 2009). Numbers and counting are the basis of arithmetic, and arithmetic 

is the basis of mathematics (Albayrak, 2010). Therefore, knowledge of arithmetic requires 

knowledge of numbers. In this case, it can be said that the numbers 0 (zero) and 1 (one) require 

knowledge of their properties according to the operations in arithmetic, but they pose difficulties 

for pupils. The multiplication properties of 0 (zero) and 1 (one) may be confused by some pupils 

with their properties of addition. For example, regarding 0 (zero), while the result does not change 

in the “6 + 0” operation, the result is always zero in the "6x0" operation. Similarly, regarding 1, in 

the “1 + 4” operation, one more of the number is obtained, while the number remains the same in 

the “1x4” operation (Van de Walle, Karp & Williams, 2016). Therefore, the ability to perform the 

four operations by pupils depends on the discovery of numbers (Ferah, 2006). The discovery of 

numbers and the development of the concepts behind the rules and properties of the four operations 

can be accomplished through word problems and verbalizing numerical expressions (Van de 

Walle, Karp & Williams, 2016). 

The concepts of counting and number, which can be seen as the basis of arithmetic, are 

among the concepts in whose definitions mistakes are commonly made (Albayrak, 2010; Yenilmez 

& Demirhan, 2013). In terms of the concept of number, it is seen that pupils often make mistakes 

in the use of the numbers 0 (zero) and 1 (one) (Arslan & Ubuz, 2015; Dinç Artut & Tarım, 2006; 

Haylock & Cockburn, 2013; Hughes, 1986; Sadi, 2007; Tall & Razali, 1993). Studies show that 0 

(zero) and 1 (one) are two important numbers in the number system. In addition, although the 

concept of number is one of the concepts in which the most identification errors are made, it also 

forms the basis of the learning area of algebra (Paydar, Doğan & Şahin, 2019; Yenilmez & 

Demirhan, 2013). In the primary school period, it is important to determine how the numbers 0 

(zero) and 1 (one) are perceived by pupils due to their unique characteristics, how these numbers 

are used when performing operations, and how these numbers are used in problem-posing 

processes. Numbers are used in almost every aspect of daily life. For this reason, students should 

learn numbers accurately, especially in primary schools, which are the basis of education. 
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Therefore, it is thought that it is important to determine the problems experienced by the students 

in the nominal and ordinal meaning of the number 0. Additionally, in order to eliminate the 

difficulties experienced in the numbers 0 and 1 regarding the properties of four operations, it must 

be determined first. Therefore, the primary aim of the current study is to determine the opinions of 

primary school 3rd grade pupils on the concepts of 0 and 1. To this end, the sub-aims that the study 

sought to answer is as follows: “What are the opinions of the primary school 3rd grade pupils about 

the meaning of the number 0?”, “What is the state of the primary school 3rd grade pupils’ using 

the number 0 in the four operations?”, “What is the state of the primary school 3rd grade pupils’ 

posing and solving problems using the number 0?”, “What are the opinions of the primary school 

3rd grade pupils about the meaning of the number 1?”, “What is the state of the primary school 

3rd grade pupils’ using the number 1 in the four operations?”, “What is the state of the primary 

school 3rd grade pupils’ posing and solving problems using the number 1?” 

 

Literature Review 

Numbers are not the names of objects or phenomena observed in nature, but are concepts 

formed in our minds during the counting process and are used to quantify the quantities (Yıldırım, 

2010). In order to express the quantity of the multiplicities, the set reached by starting from the 

number "1" and continuing to infinity consecutively is called the set of counting number. The child 

uses counting numbers first. When 0 (zero) is added to the set of counting numbers, a set of natural 

numbers is obtained (Baykul, 2016). 

When 0 (zero) is taken from the figural point of view, it results to the expressions “zero” 

as a word and “0” as a symbol in the language of mathematics (Haylock & Cockburn, 2013). 

Mathematical symbols (0, 1, 2, 3, +, -, <,>, %, etc.) are important tools used in conveying 

mathematical information (Olkun & Toluk Uçar, 2018).  Sometimes, the 0 (zero) symbol is used 

to denote “nullity”, “nothing” or “absence”. If a child wins six stones while playing and then loses 

these six stones, then there is no stone left, 0 (zero) stone. If there is no seven-year-old child in a 

class, the seven-year-old group refers to the “empty set” (Haylock & Cockburn, 2013). While 

pupils do not experience difficulties in understanding this meaning of “0” denoting absence, they 

may have difficulties in comprehending the nominal and ordinal meanings that reveal the labelling 

and sorting features. According to Haylock and Cockburn (2013), the reason for this situation is 

that the counting feature of numbers is overemphasized. For example, representing a ground floor 

with 0 (zero) in the elevator or not using 0 (zero) in the sense of absence in the thermometer can 

cause difficulties for pupils (Güneş & Aydoğdu-İskenderoğlu, 2019). When its ordinal meaning in 

the ordering feature of numbers is considered, it is seen that 0 (zero) is as important as the other 

numbers because 0 (zero) can be the starting point on the number line, it represents the point before 

one, and it indicates the point that separates positive and negative numbers on the number line 

(Haylock & Cockburn, 2013). Another difficulty with zero is seen in multi-digit numbers. In multi-

digit numbers, a false relationship is established between the word “hundred” and the symbol 0 

(zero); for example, the placeholder property of the zero is difficult to grasp, as in the case of 

numbers “637” and “60037” (Arslan & Ubuz, 2015; Olkun & Toluk Uçar, 2018). 

Another number concept that pupils have difficulty with is the number 1 (one). “One” is 

the nature of the bond that forms the common feature between one thing and another that can be 

counted as one. There are two forms of a number; the unity of the indivisibility whose part is the 

same and the first unit of a sequence when seen from the perspective of a situation referring to two 

or more than two (Connor, 2019). The difficulties experienced by pupils regarding the first 

meaning of the number “one” have been revealed by studies. Dinç Artut and Tarım (2006) asked 

primary school pupils to take number bars as many as the number “16” and then to show the 

number bars as many as the number in each digit. They concluded that number bars (10 pieces) 

equal to the number “1” in the tens place could not be modelled by the pupils. It is seen that in this 

error that emerged depending on the digit value, the pupils were unable to comprehend that ten 
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one numbers come together and form a ten in the sense of the unity of the indivisibility, each part 

of which is the same.  

Understanding the concepts of “zero” and “one” can be difficult for children who are new 

to mathematics. As a result of this difficulty, mistakes can be made by children (Ashlock, 1994; 

Brown & Burton, 1978; Chick & Baker, 2005; Doğan, 2002; Engelhardt, 1977; Govindan & 

Ramaa, 2013; Kubanç, 2012; Önal, 2018; Radatz, 1980; Roberts, 1968; Sadi, 2007; Spooner, 2002; 

Tall & Razali, 1993; Thompson & Bramald, 2002; Varol & Kubanç, 2015; Yorulmaz & Önal, 

2017; Young & O’Shea, 1981). However, learning numbers without making mistakes is important 

for mathematics education.  

 

Method 

In this section of the study, information about the research model, study group, data 

collection tool, data collection process, and data analysis is presented. 

1. Research Model 

Qualitative research is used to define and interpret the basic characteristics of individual 

and social events and phenomena by the researcher with an explanatory and interpretative 

perspective (Creswell, 2016; Neuman, 2010). The current study employed one of the qualitative 

research methods in the case study design. Case study is an approach involving the collection of 

in-depth information from multiple sources of information (observation, interview, audio-visual 

materials, documents and reports) about a real-life, current and constrained system (case) or 

multiple constrained systems in a given time and an in-depth and longitudinal examination of the 

analyzed data (Creswell, 2016; Flyvbjerg, 2006; Glesne, 2012). In this study, students' views on 

the numbers "0" and "1" and their usage in mathematics will be examined in depth. In this 

connection, this design was employed in the current study, as it was aimed to reveal and describe 

primary school third-graders’ level of understanding the concepts of “0” and “1”.  

2. Study Group 

The study group of the current research was determined by using criterion sampling, which 

is one of the purposive sampling methods. In the current study carried out in the fall term of the 

2019-2020 school year, the following criteria were used in the selection of the participants: being 

a third grade pupil and attending a state primary school. The reason why the study was carried out 

in the third grade of primary school is that the development of the concepts of "0" and "1" ends in 

this grade. Correspondingly, a total of 114 third-grade pupils (58 girls and 56 boys) attending two 

different state primary schools in the city of Ankara participated in the study. A great care was 

taken to involve pupils from different socio-economic levels in the study and schools were selected 

based on these criteria. 

3. Data Collection Tool 

In the current study, a semi-structured interview form developed by the researchers was 

used to collect data. The semi-structured interview form was developed to determine primary 

school third-grade pupils’ level of understanding the concepts of “0” and “1” by reviewing the 

primary school math curriculum, teacher books, pupil textbooks, workbooks and related literature 

consisting of three parts. In the first part of the data collection tool, there are questions to determine 

how pupils make sense of the numbers “0” and “1”; in the second part, there are questions to 

determine their state of using the numbers “0” and “1”; in the four operations and in the third part, 

there are questions to determine their state of using the numbers of “0” and “1” in problem posing 

and problem solving. The semi-structured interview form prepared by the researchers was sent to 

two mathematics education experts and three classroom teachers, and also expert opinions were 

obtained. The semi-structured interview form was finalized by making arrangements regarding the 

appropriateness of the questions and procedures in line with the expert opinions and supporting 

with appropriate visuals. The form was piloted on 34 third-grade pupils who were studying at 
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another primary school that was not included in the study group. The semi-structured interview 

form, which is the final form that  was given as a result of the pilot study, is presented below.   

 
Figure 1. Data collection tool regarding the numbers “0” and “1” 

4. Data Collection Process and Consent 

Necessary permissions were obtained from the administrators and teachers in the schools 

where the study would be carried out. The pupils were informed about the purpose of the study in 

the mathematics lesson together with the classroom teacher. After the necessary information was 

given, the interview form prepared by the researchers was applied individually to the third-grade 

pupils in the study group. Each interview lasted for 10-15 minutes. The interviews were also tape-

recorded. The data obtained from the semi-structured interviews were organized. 

5. Data Analysis 

The data obtained regarding the concepts of “0” and “1” were analyzed by using the content 

analysis technique. The data analysis process included the following stages: Firstly, preparing and 

organizing data for analysis; Secondly, coding the data and reducing them to categories by 

combining codes; and finally the presentation of the data in the forms of figures, tables, and 

discussions (Creswell, 2016). Content analysis is defined as a systematic, repeatable technique in 

which some words of a text are summarized into smaller content categories with coding based on 

certain rules (Büyüköztürk, Kılıç Çakmak, Akgün, Karadeniz & Demirel, 2012). Coding and 

analyzing data is an analytical step. Organizing coding hierarchically is part of the analysis process 

(Gibbs, 2007; Glesne, 2012).  

In-depth data collection, data triangulation, detailed description and consistency are taken 

into account in establishing the validity and reliability of the data obtained in qualitative research 

(Yıldırım & Şimşek, 2018). Written documents obtained from interview forms and audio 

recordings from the 114 primary school third-grade pupils participating in the study show that in-

depth data were collected, and the data collected from different schools and socio-economic 

environments show that data triangulation was ensured. The data obtained from the pupils 

participating in the study were coded as Ö1, Ö2,….. . With the analysis of the data as themes and 

sub-themes in line with the sub-problems and elicitation of the web of relationships, a detailed 

description was made. In order to increase the reliability, the coder reliability method was chosen, 

and a second researcher also carried out the coding of the data and the review of the coding. The 

data were re-coded by the second researcher and the coding consistency value was found to be 
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93.6%. As a result of the analysis, codes and categories for the concept of “0” and “1” were created, 

and the analyzed data were digitized and presented in tables. Sample statements from raw data and 

photographs from forms are included in the findings section in order to ensure the credibility of 

the results of the data analysis.  

 

Results 

Findings derived from the data are presented in tables in this part of the study. The data 

obtained in the context of research questions from the primary school third-grade pupils 

participating in the current study were collected under the following headings; the meaning of the 

numbers “0” and “1”, the state of their use in the four operations, word problem posing and solving, 

and the formation of themes and codes.   

The opinions of the primary school third-grade pupils regarding the meaning of the number 

“0” are presented in Table 1.  

 

Category Code f 

Four operations (24) 

It is used in the addition, subtraction, 

multiplication, and division operations.  
21 

It is used only in the multiplication operation.  2 

It cannot be found in the quotient of any 

number.  
1 

Ineffective element 

(45) 

It means ineffective. 25 

It has no effect in the addition and subtraction 

operations.  
20 

Absorbing element 

(53) 

It is the absorbing element in the multiplication 

operation. 
47 

Multiply by whatever number the result will be 

0. 
6 

Number (36) 

It is the smallest number.  30 

It is a number. 4 

It is used to denote nothing as a number. 2 

Natural number (6) 
“0” is the natural number. 4 

It is the smallest of the natural numbers.  2 

Meaningless (21) 
It has no meaning. 19 

It alone doesn't mean anything. 2 

Valueless (11) 

It means valueless. 7 

It is a number that has no value on its own. 3 

If there is no number in front of it, it has no 

value. 
1 

Absence (73) 

It means absence. 34 

It means nothingness. 34 

It represents the absence of an attribute. 4 

There is no digit value.  1 

Even number (7) “0” is an even number. 7 

Beginning (6) 
It is the beginning of numbers. 4 

It is the beginning of everything. 2 

Letter (5) 
It is a letter. 3 

It indicates the letter “O”. 2 

Others (7) 

Generally, there is a new meaning. 2 

Blood group. 1 

It has the meaning of empty and plain.  1 
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It means a circle. 1 

It means unqualified. 1 

The number I don’t like.  1 

Table 1. The opinions of the primary school third-grade pupils regarding the meaning of 

the number “0” 

It can be seen in Table 1, from the responses of the primary school third grade pupils, the 

following categories of meaning for the number “0” were obtained: “absence (f=73)”, “absorbing 

element (f=53)”, “ineffective element (f=45)”, “number (f=36)”, “four operations (f=24)”, 

“meaningless (f=21)”, “valueless (f=11)”, “even number (f=7)”, “others (f=7)”, “natural number 

(f=6)”, “beginning (f=6)” and “letter (f=5)”. The category most frequently emphasized by the 

primary school third grade pupils for the meaning of the number “0” is “absence” and in this 

category, the expressions used the most include “It means absence” and “It means nothingness”. 

The expression used the most in the category of absorbing element is “It is the absorbing element 

in the multiplication operation”. The expression used the most in the category of “ineffective 

element” is “It means ineffective”. The expression used the most in the category of number is “It 

is the smallest number”. The expression used in the category of “four operations” is “It is used in 

the addition, subtraction, multiplication and division operations”. The expression used the most in 

the category of “meaningless” is “It has no meaning”. The expression used the most in the category 

of “valueless” is “It means valueless”. The expression used the most in the category of “even 

number” is “0 is an even number”. The expression used the most in the “natural number” is “0 is 

a natural number”. The expression used the most in the category of “beginning” is “It is the 

beginning of numbers” and the expression used the most in the category of “letter” is “It is a letter”. 

In the category of others for the meaning of the number “0”, the following expressions were stated; 

“Generally, there is a new meaning (f=2)”, “blood group (f=1)”, “It has the meaning of empty and 

plain (f=1)”, “It means a circle (f=1)”, “It means unqualified (f=1)”, and “The number I don’t like 

(f=1)”.  

The primary school third-grade pupils’ state of using the number “0” in the four operations is 

given in Graph 1. 

 
Graph 1. Pupils’ state of using the number “0” in the four operations 

 

When the primary school third-grade pupils’ state of using the number “0” in the four 

operations was examined, it was seen that 108 of them used it correctly while 6 of them used it 

wrongly in the addition operation. In the subtraction operation, 105 of the pupils used it correctly 

while 9 of them used it wrongly. In the multiplication operation, 90 of the pupils used it correctly 

while 24 of them used it wrongly. In the division operation, 96 of the pupils used it correctly while 

18 of them used it wrongly. The pupils made the largest number of mistakes in the multiplication 

operation while the smallest number of mistakes in the addition operation. The pupil coded as Ö23 

used the number “0” correctly in all the operations and the pupil coded as Ö52 used it wrongly in 

the multiplication operation. Therefore, the photographs of the pupils showing the operations are 

given below.  
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Figure 2. Ö23 and Ö53’s state of using the number “0” in the four operations 

 

Findings related to the primary school third-grade pupils’ state of posing and solving word 

problems including the number “0” are given in Graph 2. 

 

Graph 2. Pupils’ state of posing and solving a problem including the number “0” 

 

When the primary school third-grade pupils’ state of posing a problem using the number 

“0” was examined, it was seen that 69 of them were thoroughly successful in posing a problem; 

29 of them were partially successful in posing a problem while 16 of them weren’t successful in 

posing a problem. When the pupils’ state of solving a problem including the number “0” was 

examined, it was seen that 74 of them were thoroughly successful in solving the problem; 11 of 

them were partially successful in solving the problem while 29 of them weren’t successful in 

solving the problem. It is seen that the pupils were more successful in posing a problem including 

the number “0” than solving a problem including the number “0”. The photos showing the correct 

use of the number “0” in posing and solving a problem by the pupils coded as Ö39 and Ö65 are 

shown below. 

 

Figure 3. The use of the number of “0” in problem posing and solving by Ö39 and Ö65 

 

The opinions of the primary school third-grade pupils regarding the meaning of the number 

“1” are presented in Table 2.  

 

Category Code F 

Four operations (25) 

It is used in the addition, subtraction, 

multiplication, and division operations. 
23 

We put it at the end of operations. 1 

It increases and decreases the number by one. 1 

Ineffective element 

(43) 

It is an ineffective number. 24 

If the number is multiplied by 1, the number 

does not change. 
12 

It has no effect in the multiplication and division 

operations. 
7 

Uniqueness (32) 
It is a unique number. 20 

It expresses the uniqueness of something. 10 
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Something is unique. 1 

Uniqueness of God. 1 

Number (44) 

It is a number. 23 

It is the first of the numbers. 16 

It is the second of the numbers.  5 

Beginning (29) 

It means the beginning. 14 

It is the beginning of all numbers. 14 

It is the beginning of mathematics. 1 

Unity (12) 
It means unity. 9 

It can be used in the ones, tens, hundreds places. 3 

First (14) 

It means being the first. 9 

It means being the number 1. 4 

The number “1” always means being the first. 1 

Counting (7) 
While counting anything, it starts from 1. 5 

It comes after the number “0”.  2 

Number (23) 

It is used to mean a number. 11 

It is a natural number. 8 

It is the smallest natural number. 3 

A two-digit number can be written with “1”. 1 

Being successful (6) 
It means being a leader. 4 

It means being appreciated, being superior. 2 

Priority (3) 
It is the number that comes first. 2 

It means priority. 1 

Others (3) 

It is a number I like. 1 

It makes other numbers bigger. 1 

It doesn't evoke negative things. 1 

Table 2. The opinions of the primary school third-grade pupils regarding the meaning of the 

number “1” 

It can be seen in Table 2, from the responses of the primary school third grade pupils, the 

following categories of meaning for the number “1” were obtained: “number (f=44)”, “ineffective 

element (f=43)”, “uniqueness (f=32)”, “beginning (f=29)”, “four operations (f=25)”, “number 

(f=23)”, “first” (f=14)”, “unity (f=12)”, “counting (f=7)”, “being successful (f=6)”, “priority 

(f=3)” and “others (f=5)”. The category most frequently emphasized by the primary school third 

grade pupils for the meaning of the number “1” is “number” and in this category, the expression 

used the most is “It is a number”. The expression used the most in the category of “ineffective 

element” is “It is an ineffective number”. The expression used the most in the category of 

“uniqueness” is “It is a unique number”.  The expressions used the most in the category of 

“beginning” are “It means beginning” and “It is the beginning of all numbers”. The expression 

used the most in the category of “four operations” is “It is used in the addition, subtraction, 

multiplication, and division operations”. The expression used the most in the category of “number” 

is “It is used to mean a number”. The expression used the most in the category of “first” is “It 

means being the first”. The expression used the most in the category of “counting” is “While 

counting anything, it starts from 1”. The expression used the most in the category of “being 

successful” is “It means being a leader”. The expression used the most in the category of “priority” 

is “It is the number that comes first”. In the category of others, for the meaning of the number “1”, 

the following expressions were stated; “It is a number I like (f=1)”, “It makes other numbers bigger 

(f=1)” and “It doesn't evoke negative things (f=1)”.  
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The primary school third-grade pupils’ state of using the number “1” in the four operations is 

given in Graph 3. 

 
Graph 3. Pupils’ state of using the number “1” in the four operations 

 

When the primary school third-grade pupils’ state of using the number “1” in the four 

operations was examined, it was seen that 106 of them used it correctly while 8 of them used it 

wrongly in the addition operation. In the subtraction operation, 103 of the pupils used it correctly 

while 11 of them used it wrongly. In the multiplication operation, 97 of the pupils used it correctly 

while 17 of them used it wrongly. In the division operation, 99 of the pupils used it correctly while 

15 of them used it wrongly. The pupils made the largest number of mistakes in the multiplication 

operation while the smallest number of mistakes in the addition operation. The pupil coded as Ö29 

used the number “1” correctly in all the operations and the pupil coded as Ö78 used it wrongly in 

the division operation. Therefore, the photographs of the pupils showing the operations are given 

below.  

 
Figure 4. Ö29 and Ö78’s state of using the number “1” in the four operations 

 

Findings related to the primary school third-grade pupils’ state of posing and solving word 

problems including the number “1” are given in Graph 4.  

 
Graph 4. Pupils’ state of posing and solving a problem including the number “1” 

 

When the primary school third grade pupils’ state of posing a problem using the number 

“1” was examined, it was seen that 78 of them were thoroughly successful in posing a problem; 

21 of them were partially successful in posing a problem, while 15 of them weren’t successful in 

posing a problem. When the pupils’ state of solving a problem including the number “1” was 

examined, it was seen that 82 of them were thoroughly successful in solving a problem; 13 of them 

were partially successful in solving a problem, while 19 of them weren’t successful in solving a 

problem. It was noted that the pupils were more successful in posing a problem including the 

number “1” than solving a problem including the number “1”. The photos showing the correct use 

of the number “1” in posing and solving a problem by the pupil coded as Ö57, shows the correct 

use of the number “1” in posing a problem but is wrongly used in solving a problem by the pupil 

coded as Ö89. It also shows the wrong use of the number “1” in posing and solving a problem 

which is given below. 
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Figure 5. Ö57, Ö89 and Ö49’s use of the number “1” in problem posing and solving 

 

Discussion 

The concepts of counting and numbering, which can be seen as the basis of arithmetic, are 

among the concepts in whose definitions mistakes are commonly made (Albayrak, 2010; Yenilmez 

& Demirhan, 2013). In terms of the concept of number, it is seen that students often make mistakes 

in the use of the numbers 0 (zero) and 1 (one) (Arslan & Ubuz, 2015; Dinç Artut & Tarım, 2006; 

Haylock & Cockburn, 2013; Hughes, 1986; Sadi, 2007; Tall & Razali, 1993). For this reason, this 

study was conducted to determine how the numbers 0 (zero) and 1 (one) are perceived by pupils, 

how these numbers were used in the four operations, and how these numbers were used in problem-

posing processes.  

In the current study, the category of “absence” was strongly emphasized, and the 

expressions used the most in this category are “It means absence” and “It means nothingness”. 

When the meanings assigned to the number “0” by the pupils were examined, it was seen that the 

pupils generally had the perception of it as a cardinal number and that they did not emphasize its 

meaning related to place value. The reason why the cardinal meaning of 0 (zero) is emphasized 

intensely by the pupils can be shown because greater emphasis is placed on the multiplicity feature 

of the number in mathematics lessons. As a result of bringing the cardinal meaning of 0 (zero) to 

the fore, it is thought by the pupils that it has only the meaning of absence, causing them to have 

the perception that 0 (zero) in any place means absence and has no meaning. However, the presence 

of 0 (zero) in any digit is used instead of the absent digit and acts as a placeholder (Arslan & Ubuz, 

2015; Olkun & Toluk Uçar, 2018). Chick and Baker (2005), in their study of primary school 

teachers’ pedagogical content knowledge, examined how the teachers would react to some possible 

situations involving misconceptions and mistake by pupils. Consequently, they concluded that the 

placeholder property of 0 (zero) and the absorbing element property in the multiplication operation 

were given as operational information by the teachers and that it was emphasized by one teacher 

that 0 (zero) in a digit does not mean nothingness. The finding obtained from the study conducted 

by Chick and Baker (2005) with teachers shows the reason why the absence meaning of 0 (zero) 

was overemphasized in the current study.   

In the study, it is seen that the primary school third-grade pupils have information about 

the two properties of 0 (zero); an ineffective element in the addition operation and an absorbing 

element in the multiplication operation. However, when the meanings that the pupils attributed to 

0 (zero) are examined, it can be stated that they have a misconception. It was concluded that for 

the number 0 (zero), which is an effective element in the addition operation, the pupils also thought 

that it has no effect in the subtraction operation. However, the reason for their not being aware of 

the fact that the number 0 (zero) serves different functions depending on its being within the 

minuend or the subtrahend may be because of the generalization of the feature of 0 (zero) being 

an ineffective element in the addition operation to the subtraction operation.  

On the other hand, the pupils were more successful in using 0 (zero) in the addition and 

subtraction operations than in the multiplication and division operations. This finding of the 

current study concurs with the finding reported by Sadi (2007). Sadi (2007) stated that many 

mistakes were made by pupils of all ages in the multiplication and division operations, and the use 

of zero in the multiplication and division operations was found to be the source of many mistakes 

and misunderstandings. On the other hand, in the current study, the pupils made the most mistakes 

in the multiplication operations and the fewest mistakes in the addition operations in the use of 0 

(zero). In a study conducted on the use of 0 (zero) by pupils, it was concluded that the pupils found 
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a number other than zero as a result of multiplying a number by zero. Based on the reason for this 

situation, the pupils’ difficulty in interpreting multiplication by zero was shown, and it was stated 

that zero represents nothingness for many pupils (Rees & Barr, 1984; as cited in Sadi, 2007). One 

of the mistakes made due to the use of zero in the subtraction operation is that when any number 

is subtracted from zero, the rest is zero and borrowing from zero (Brown & Burton, 1978; Hughes, 

1989).  

Another concept that is examined about pupils' opinions in the study is the number 1 (one). 

While it is difficult for children to learn the numerical meaning of “one” in the context of counting, 

“one” is more common in talking to children as a quantitative marker than being embedded in a 

counting routine. However, it is easy to grasp it in this way (Carey, 2009). The fact that the study 

was conducted on the primary school third-grade pupils and that the number of conversations in 

which these pupils encounter with the number of 1 is high can explain the meanings assigned to 

this number in the current study. 

A pupil participating in the study said that the number 1 (one) “increases the number by 

one, decreases the number by one” and thus drew attention to a situation that allows the flexible 

use of the number and the better understanding of the number. According to the Peano axioms, 

each natural number has a successor and a predecessor, and it is possible to obtain this successor 

or predecessor number with 1 (one). Rips, Bloomfield and Asmuth (2008) expressed the ability to 

reach “n + 1”, which is the successor of any “n” number in natural numbers, as forward counting 

and stated that this is the proof of the knowledge of the number system. It can be stated that one 

of the pupils participating in the study grasped that the number “1” is required to obtain the 

successor and predecessor of a number. In other words, he/she has the forward counting knowledge 

about numbers. In the current study, the following expressions were uttered by pupils within the 

category of “number”; “It is the first of the numbers” and “It is the second of the numbers”.  

These two expressions might show that the ordinal meaning of the number “1”, which 

includes the ordering direction of this number, is not fully understood by the pupils. According to 

Rips, Bloomfield and Asmuth (2008), the succession-premise relationship between 0 and 1 is a 

relative situation. According to Rips et al., in many theories "1" is regarded as the first number 

term because of its position in the array of number terms and its role in counting. However, these 

assumptions do not fully explain that the "1" rules out "0" as the starting number. However, the 

objectives in the learning area of numbers and operations in primary schools in Turkey are limited 

to natural numbers and according to the Peano axiom, the number “0” is not the successor of any 

number but is the predecessor of the number “1” (Delil, 2010; MEB, 2018). In this case, it can be 

said that the primary school third-grade pupils participating in the current study have erroneous 

thoughts about the first element of the natural number set.  

 

Conclusion 

In the current study, it was concluded that the primary school third-grade pupils made sense 

of the number (zero) in association with the categories of four operations, ineffective element, 

absorbing element, number, natural number, meaningless, valueless, absence, even number, 

beginning, and letter. In the “absorbing element” category obtained for the meaning of the number 

0 (zero), the following expressions were used by pupils to define it; “It is the absorbing element in 

the multiplication operation” and “Multiply by whatever number the result will be 0”. In the 

category of “ineffective element”, the following expressions were used by pupils to define it; “It 

means ineffective” and “It has no effect in the addition and subtraction operations”. On the other 

hand, the pupils were more successful in using 0 (zero) in the addition and subtraction operations 

than in the multiplication and division operations. When the primary school third-grade pupils’ 

state of posing a problem using the number “0” was examined, it was seen that 69 of them were 

thoroughly successful in posing a problem; 29 of them were partially successful in posing a 
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problem while 16 of them were not successful in posing a problem. Furthermore, the pupils were 

found to be more successful in posing problems including 0 (zero) than in solving such problems.  

 When the pupils’ opinions about the meaning of 1 (one), which is another concept 

examined in the current study, were examined, a total of 12 categories were reached. The 

categories including the highest number of pupil opinions about the meaning of 1 (one) were found 

to be number, ineffective element and uniqueness, respectively. The expression used the most in 

the category of “number” is “It is a number”; the expression used the most in the category of 

“ineffective element” is “It is an ineffective number”; and the expression used the most in the 

category of “uniqueness” is “It is a unique number”. Other expressions used in the category of 

“uniqueness” are “It expresses the uniqueness of something” and “Something is unique”. When 

the pupils’ state of using the number “1” in mathematical sentences including the four operations 

was examined, it was seen that they were more successful in the addition and subtraction 

operations than the multiplication and division operations as with the number “0”. On the other 

hand, the pupils made the most mistakes in the multiplication operations and the fewest mistakes 

in the addition operations in the use of the number “1”. When the primary school third-grade 

pupils’ state of posing a problem using the number “1” was examined, it was seen that 78 of them 

were thoroughly successful in posing a problem; 21 of them were partially successful in posing a 

problem while 15 of them were not successful in posing a problem. The pupils were found to be 

more successful in solving problems including the number “1” than posing problems including the 

number “1”.  

 

Recommendations 

Considering the findings of the current study, the following suggestions can be made. In 

the learning-teaching process, rich examples of the meanings of the numbers “0” and “1”, its 

relationship with the properties of the four operations, and teaching about the use of the number 

“0” in multi-digit numbers can be given. In teaching the concepts of number and counting to 

primary school pupils, conversations and concrete objects including daily life situations can be 

used. Studies at other grade levels can also be conducted to determine the meanings attributed to 

the numbers “0” and “1” and the difficulties in using these numbers in arithmetic operations. It 

should be considered that a different learning style is required for each individual, and each student 

should be supported to attribute meaning to the numbers “0” and “1” in different ways. Studies 

that examine the relationship between students' interpretation of numbers “0” and “1” and their 

mathematics achievement can be conducted. Research can be conducted on students' 

understanding of numbers “0” and “1” and associating mathematics with daily life. 

 

 

 

 

 

 

 

 

 

 
 
 

 



 
European Journal of Educational Sciences, September 2021 edition Vol.8 No3 ISSN: 1857- 6036 

26 
 

References 

Akkan, Y. (2009). İlköğretim öğrencilerinin aritmetikten cebire geçiş süreçlerinin incelenmesi. 

(Yayımlanmamış doktora tezi). Karadeniz Teknik Üniversitesi, Trabzon. 

Akkan, Y., Baki, A. & Çakıroğlu, Ü. (2011). Aritmetik ile cebir arasındaki farklılıklar: Cebir 

öncesinin önemi. İlköğretim Online, 10(3), 812-823. 

Aktaş Arnas, Y. (2002). Okul öncesi çocuklarda sayı kavramının kazanılması. Çoluk Çocuk 

Dergisi, 14-17. 

Albayrak, M. (2010). An experimental study on preveding first graders from finger counting in 

basic calculations. Electronic Journal of Research in Educational Psychology, 8(3), 1131-1150. 

Arslan, S., & Ubuz, B. (2015). Sayılarda basamak değeri karamı ve öğrencilerin yaşadığı zorluklar. 

(E. Bingölbali ve M. F. Özmantar Ed.). İlköğretimde karşılaşılan matematiksel zorluklar ve çözüm 

önerileri içinde. (ss. 97-126). Ankara: Pegem Akademi. 

Ashlock, R. B. (2002). Error patterns in computation: Using error patterns to improve instruction. 

Upper Saddle River, NJ: Prentice Hall. 

Baroody, A. J. (1987). Children’s mathematical thinking; a developmental frame work for 

preschool, primary and special education teachers. New York: Teachers College, Columbia. 

Başar, M., Ünal, M., & Yalçın, M. (2002). İlköğretim kademesiyle başlayan matematik 

korkusunun nedenleri. V. Ulusal Fen Bilimleri ve Matematik Eğitimi Kongresi, 16-18. 

Baykul, Y. (2016). İlkokulda Matematik öğretimi, Ankara: Pegem Akademi. 

Brown, J. S., & Burton, R. R. (1978). Diagnostic models for procedural bugs in basic mathematical 

skills. Cognitive Science, 2,155-192. 

Burns, M. (2007). About teaching mathematics: A K-8 resource (3 ed.). Sausalito, CA: Math 

Solution Publications. 

Carey, S. (2009). Where our number concepts come from. The journal of philosophy, 106(4), 220-

254. 

Chick, H. L., & Baker, M. K. (2005). Investigating teachers’ responses to pupil misconceptions. 

Proceedings of the 29 th Conference of the International Group for the Psychology of Mathematics 

Education, 2, 249-256. Melbourne: PME. 

Connor, S. (2019). Sayılarla yaşamak (Çevirmen: İpek KÖKEŞ, Berkan KİRMİT), İstanbul: 

Doruk Yayımcılık. 

Creswell, J. W. (2016). Research design: Qualitative, quantitative and mixed methods approaches 

(S. B. Demir, Trans.). Edifier Book. 

Delil, A. (2010). Sayılar. (A. Kaçar, ed.). Temel Matematik I-II. içinde (ss. 21-62). Ankara: Pegem 

Akademi. 

Dinç Artut, P., & Tarım, K. (2006). İlköğretim öğrencilerinin basamak değer kavramını anlama 

düzeyleri. Eğitimde Kuram ve Uygulama, 2(1), 26-36. 

Doğan, A. (2002). Doğal sayılarla ilgili dört işlemde ilköğretim ı. Kademe öğrencilerinin yaptıkları 

hata türleri. (Yayımlanmamış Yüksek Lisans Tezi). Gazi Üniversitesi, Eğitim Bilimleri Enstitüsü, 

Ankara. 

Engelhardt, J. M. (1977). Analysis of children's computational errors: A qualitative approach. 

British Journal of Educational Psychology, 47,149-154. 

Ferah, A. (2009). Matematiksel düşüncede sayı sıfatları ve nicelik zarfları. Türk Dili Araştırmaları 

Yıllığı- Belleten, 54(2006/1), 113-130. 

 Flyvbjerg, B. (2006). Five misunderstandings about case-study research. Qualitative inquiry, 

12(2), 219-245. 

Glesne, C. (2012). Nitel araştırmaya giriş. (A. Ersoy ve P. Yalçınoğlu, Çev. Ed.) Ankara: Anı 

Yayıncılık. 

Govindan, N. & Ramaa S. (2013). Analysis of errors made by children with hearing ımpairment. 

International Journal of Science and Research, 6(4), 2319-7064. 

 Haylock, D., & Cockburn, A. (2013). Sayıların ve saymanın anlaşılması. (Ö. Esendemir ve B. 

Yılmaz, Çev.). Zuhal Yılmaz (Çev. Ed.). Küçük çocuklar için Matematiği anlama, içinde (ss. 29-

62). Ankara: Nobel Akademi. 



 
European Journal of Educational Sciences, September 2021 edition Vol.8 No3 ISSN: 1857- 6036 

27 
 

Hughes, M. (1989). Children and number: difficulties in learning mathematics. Oxford: Basil 

Blackwell. 

Kubanç, Y. (2012). İlköğretim 1., 2. ve 3. sınıf öğrencilerinin matematikte dört işlem konusunda 

yaşadığı zorluklar ve çözüm önerileri. (Yayımlanmamış yüksek lisans tezi). Fırat Üniversitesi 

Eğitim Bilimleri Enstitüsü, Elazığ. 

 Millî Eğitim Bakanlığı [MEB]. (2018). Matematik dersi öğretim programı (İlkokul ve ortaokul 1, 

2,3, 4, 5, 6, 7 ve 8. sınıflar). Ankara: MEB. 

 National Council of Teachers of Mathematics (NCTM). (2000). Principles and standards for 

school mathematics. Reston, Va.: NCTM. 

 Neuman, L.W. (2010). Toplumsal araştırma yöntemleri nitel ve nicel yaklaşımlar. İstanbul: Yayın 

Odası. 

Olkun, S., & Toluk Uçar, Z. (2018). İlköğretimde etkinlik temelli Matematik öğretimi. Ankara: 

Vizetek Yayıncılık. 

Önal, H. (2018). İlkokul 1. ve 2. sınıf öğrencilerinin matematik dersinde dört işlem ile ilgili 

yaptıkları hatalar ve çözüm önerileri. (Yayımlanmamış doktora tezi). Marmara Üniversitesi Eğitim 

Bilimleri Enstitüsü, İstanbul. 

Radatz, H. (1979). Error analysis in mathematics education, Journal for Research in Mathematics 

Education, 10(3), 163-173. 

Roberts, G. H. (1968). The failure strategies of third grade arithmetic pupils. The Arithmetic 

Teacher, 15, 442-446. 

Paydar, S., Doğan, A., & Şahin, A. (2019). İlkokul birinci sınıf öğrencilerinin doğal sayılara 

hazırbulunuşluk düzeylerinin incelenmesi. Elementary Education Online, 18(3). 1059-1072. 

Rips, L., Bloomfield, A., & Asmuth, J. (2008). From numerical concepts to concepts of number. 

Behavioral and Brain Sciences, 31(6), 623-642. 

Sadi, A. (2007). Minconceptions in numbers. UGRU Journal, 5, 1-7. 

Sarama, J. C., & Clements, D. H. (2004). Building blocks for early childhood mathematics. Early 

Childhood Research Quarterly, 19, 181-189. 

Spooner, M. (2002). Errors and misconceptions in maths at key stage 2: working towards success 

in sats. London: David Fulton. 

Tall, D. O., & Razali, M. R. (1993) Diagnosing pupils’ difficulties in learning mathematics. 

International Journal of Mathematical Education in Science and Technology, 24(2), 209–222. 

Thompson, I. & Bramald, R. (2002). An investigation of the relationship between young children's 

understanding of the concept of place value and their competence at mental addition (Report for 

the Nuffield Foundation). Newcastle upon Tyne: University of Newcastle upon Tyne. 

 Toptaş, V. & Olkun, S. (2017). Resimli matematik terimleri sözlüğü. Ankara: Maya akademi. 

Witzel, B. S. & Little, M. E. (2018). Sayı algısı, (Mertkan Şimşek, Çev.). Mehmet Fatih Öcal & 

Tuğrul Kar (Çev. Ed.). Zorlanan çocuklar için ilköğretim matematik öğretimi içinde (ss. 71-86). 

Ankara: Anı Yayıncılık. 

Van de Walle, J., Karp, K. S., & Bay-Williams, J. M. (2016). İlkokul ve ortaokul matematiği, 

gelişimsel yaklaşımla öğretim (S. Durmuş, Çev. Ed.). Ankara: Nobel Akademik Yayıncılık. 

Varol, F. & Kubanç, Y. (2015). Öğrencilerin bölme işlemi gerektiren aritmetik sözel problemlerde 

yaşadığı zorlukların incelenmesi. Ondokuz Mayıs Üniversitesi Eğitim Fakültesi Dergisi, 34(1), 

99-123. 

 Yenı̇lmez, K. & Demı̇rhan, H. (2013). Altıncı sınıf öğrencilerinin bazı temel matematik 

kavramları anlama düzeyleri. Dicle Üniversitesi Ziya Gökalp Eğitim Fakültesi Dergisi, (20), 275-

292. 

Yıldırım, C. (2010). Matematiksel düşünme. İstanbul: Remzi Kitabevi. 

Young R. & O’Shea T. (1981). Errors in children’s subtraction. Cognitive Science, 5, 153-177. 

Yorulmaz, A. & Önal, H. (2017). Examination of the views of class teachers regarding the errors 

primary school pupils make in four operations. Universal Journal of Educational Research, 5(11). 

1885-1895. 
 


