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Abstract  

Place value concept that learns especially in primary school ages is 

also the basis of many issues students will encounter throughout their learning 

lives. This research aims to developmentally determine understanding of the 

place value concept in early childhood. The model of research is a case study 

from qualitative research methods. The study group consists of 171 children 

(84 at the age of 7 and 87 at the age of 8) who study in three different public 

schools in January, in the 2020-2021 academic year in Ankara, Turkey, 

selected by criteria sampling from purposeful sampling methods. As a data 

collection tool, “place value worksheets” consisting of 25 questions developed 

by researchers were used. Data was collected online by classroom teachers 

through “EBA”. The content analysis method was used in the analysis of the 

data. Looking at the research results, it was observed that children gave 

meaning to the place value concept in seven categories. It was seen that seven 

years olds reached the lowest correct answer rate in the code "the ability to 

express the number whose resolution is given in terms of ones" in the category 

of "the ability to resolve". It was concluded that "the ability to write numbers 

between two numbers" code in "the ability to compare" category has the lowest 

correct response rate for eight years old children. Lower levels of seven years 

old student's understanding of the place value concept suggest that students' 

readiness levels are not sufficient at this age. 
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Introduction 

The impact of the school on mathematics education is major and differs 

from other subject areas. Children often interact with the social environment 

or their families outside of school on topics such as discussing current issues, 

exploring nature, or reading books. For many children, the important thing 

about mathematics is what is learned in school (Van de Walle et al., 2014, p.9). 

For many people, learning and remembering mathematics and applying the 

rules of mathematics are difficult (Cooke, 2007, p.1). Learning mathematics 

requires children to establish and reconstruct mathematical relationships in 

their own minds. Children need direct and concrete interaction with 

mathematical ideas. Continuous interaction between the child's mind and 

concrete experiences in the real world is seen as necessary (Burns, 2007, p.27). 

At an early age, children learn abstract mathematical relationships by 

interacting with concrete objects and their peers. These children reconstruct 

mathematical knowledge by structuring it through studying a model suitable 

for knowledge, but cannot directly understand abstract relationships (Olkun & 

Toluk Uçar, 2012, p.31). 

In elementary school mathematics, it is very important to firmly 

establish conceptual foundations in every subject (Altun, 2012, p.60). Since 

the place value concept is one of the most abstract concepts related to numbers, 

the teaching of it also extends for a long time (Dinç Artut & Tarım, 2006). A 

complete understanding of the place value is important for a child's 

development if it considered its continuation as decimal number notation 

during primary and secondary school. The most critical period in this 

development for the natural number concept is the period from pre-school to 

third grade (Van de Walle et al., 2014, p.187). According to Olkun and Toluk 

Uçar (2012), the solid foundations of the place value concept and the decimal 

number system should be laid from the beginning of the second grade (7 

years). In this process, i.e., the relations between the representation of a 

number with concrete models, the reading and writing of the number should 

be given attention. 

Place value refers to the value of a digit in the number. The place value 

is the basis of the Hindu-Arabic number system, which allows us to show 

numbers using ten digits (0,1,2,3,4,5,6,7,8,9) (Baykul, 2005; Chapin & 

Johnson, 2006; Mooney, Briggs, Fletcher, Hansen & McCulloch, 2009; 

Cotton, 2010; Hansen, 2014; Haylock & Cockburn, 2014; Van de Walle et al., 

2014). The value of each number is determined by its digit place (from right 

to left), the first digit on the right indicates the ones, the second digit shows 

tens, the next shows hundreds, and the other digits show increasing powers of 

10. The most important contribution to the value represented by a number is 

coming from its place on the digit, and this is called the place value principle. 

Nine (9) in the number 900 represents 10 times much more value than 9 in the 
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number 90. A well-understanding place value concept is the basis for 

operations with numbers and accurate calculation (Haylock & Cockburn, 

2014, p. 167). The child should understand the importance of the position of a 

number and be able to specify what each number means in a multi-digit 

number. This, in turn, can be explained by dividing the number by the digits 

of hundreds, tens, and ones (Mooney et al., 2009, p. 126). 

The place value concept is one of the most important challenges that 

children face about the number (Engelhardt, 1977; Brown & Burton, 1978; 

Ross, 1986; Kamii, 1988; Thompson, 2002; Cockburn, 2005; Dinç Artut & 

Tarım, 2006; Olkun & Toluk Uçar, 2012; Rogers, 2014; Hansen, 2014; 

Haylock & Cockburn, 2014; Van de Walle et al., 2014). Children encounter 

the place value for the first time when they write the number ten with the digits 

as 10. The words they have encountered so far such as twenty, fifty, and 

hundred make them think that these numbers only mean being "more" than 

their true value. Students should be able to understand that 10 is both a unit 

and consists of 10 one (Olkun & Toluk Uçar, 2012, p.83). Understanding the 

place value requires the integration of procedural knowledge of how groups 

are recorded in our place value scheme, how numbers are written and how they 

are spelled, with decimal grouping (decimal system concept), which are new 

and difficult concepts to imagine (Van de Walle et al., 2014, p.188).  

When the literature regarding the place value concept is examined, it 

is seen that the common focuses of the studies abroad are used to determine 

the level of students' understanding of the place value, the teaching process of 

the place value concept taking a long time, and the difficulties and mistakes 

experienced in teaching the place value (Engelhardt, 1977; Brown & Burton, 

1978; Kamii, 1986; Ross, 1986;  Kamii & Joseph, 1988; Fuson, 1990; Fuson 

& Briars, 1990; Lewis, 1993;  Sharma, 1993; Jones et al., 1996; Thompson, 

2000; Thompson & Bramald, 2002; Nataraj & Thomas, 2007; Cayton & 

Brizuela, 2007; Cuffol, 2009; Major, 2012; Rogers, 2014; Byerge at al., 2014). 

Furthermore, there are few studies conducted in Turkey (Dinç Artut & Tarım, 

2006, Albayrak et al., 2006; Kaplan, 2008; Arslan et al., 2011; Tosun, 2011; 

Dinç Artut & Tarım, 2013; Paydar, 2018; Mutlu & Sarı, 2018). Since 

mathematical concepts are abstract, they cause misunderstandings especially 

from the point of view of children aged 7 and 8 years who are in the period of 

concrete operations. Incorrect information learned about concepts during these 

periods negatively affects student success in subsequent periods. Therefore, 

children may develop negative attitudes and behaviors about mathematics and 

anxiety may occur about mathematics Therefore, mathematics becomes a 

lesson that is not liked by children. In mathematics, the teaching of the place 

value concept in the field of learning numbers and operations begins from the 

second grade of primary school (7-year-old). The previously learned subject 

is a prerequisite for other subjects. Especially in primary school ages, incorrect 

and incomplete information can make teaching other subjects difficult or cause 
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them to not be fully learned. However, the place value concept is also the basis 

of many issues that students will encounter throughout their learning lives.  

For this reason, it is important to determine the students' understanding 

level of the place value concept during primary school ages. To shed light on 

future studies within the framework of dimensions that are considered 

important in understanding the place value, it is important to reveal the current 

situation of children. However, in this case, it is believed that proposals can be 

made for future studies and contribute to education. This research aims to 

developmentally determine the level of 7- and 8-years-old children's 

understanding of the place value concept. Answers to the following questions 

will be sought in line with the stated purpose: 

• What is the level of 7-years-old (second grade level) children's 

understanding of the place value concept? 

• What is the level of 8-years-old (third grade level) children's 

understanding of the place value concept? 

 

Method 

Participants 

The study group of the research consists of 84 students at the second 

grade level (7 years old) (48f, 36m) of primary school and 87 students at the 

third grade level of primary school (8 years old) (45f, 43m). A total of 171 

students who continue their education in three different public schools in 

January 2020-2021 academic year in Ankara, Turkey, were selected. They 

were selected by criteria sampling from purposeful sampling methods. 

Criterion sampling is the study of people, events, objects, or situations that 

meet a predetermined set of criteria (Baltacı, 2018). It was accepted as a 

criterion because at the stage of selection, the students constituting the study 

group had equal levels of mathematical success during the selection phase, and 

they came from the same socio-economic and socio-cultural conditions.  

 

Instruments 

In this study, the “place value worksheet” developed by the researchers 

was used as a data collection tool. A worksheet consisting of 25 items was 

developed to measure the place value concept by examining the primary 

school mathematics program, teacher's guide books, student textbooks, 

auxiliary textbooks, and related literature. Lawshe analysis was performed by 

taking expert opinions from 2 mathematics education experts and 3 elementary 

school teachers. Thereafter, the content validity ratios (CVR) were determined 

based on the data obtained from experts. The CVR values of the questions 

were 0.6 and higher. Arrangements have been made regarding the question 

sentences and operations that have been requested to be corrected. The scoring 

of these questions is accepted as 1 (one). As a result, a pilot application was 

conducted on 53 students in a different school from the research group with 
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the obtained 25 questions. After the feedbacks, the necessary arrangements 

were made and a "place value worksheet" was created. 

 

Design and Procedure 

The model of the study, which aims to determine the level of 7- and 8-

year-old children's understanding of the place value concept, is a case study 

from qualitative research methods. Qualitative research is necessary to find 

answers to questions that are difficult to express by traditional research 

methods. Qualitative research deals with how and why behavior occurs by 

describing how people interpret what they experience (Merriam & Tisdell, 

2015, p.14). A case study is an approach in which the researcher collects in-

depth information through multiple sources of information (observation, 

interview, audiovisual materials, documents, and reports) about real life, a 

current limited system (a situation), or multiple restricted systems over a given 

time, involving in-depth and longitudinal examination of the analyzed data 

(Creswell, 2016, p.97; Glesne, 2012, p.30). 

This study took place in an education system designed by the 

constructivist educational approach (students are more active in the learning 

process, constructing the knowledge themselves) adopted since 2015 in 

Turkey. It is still a matter of debate in this country whether the transition to 

constructivist education is achieved or not. 

School administrators and teachers in schools in which implementation 

is conducted have been informed by researchers about the study and process. 

In line with the provided information, classroom teachers shared the "place 

value worksheet" developed by the researchers over the "EBA" on the online 

system and asked the students to answer the questions during 2 lesson hours. 

Students took photos of the questions they answered and sent them to their 

classroom teachers. Finally, the classroom teachers provided the researchers 

with images of the worksheets containing the students' answers so that the data 

could be collected. 

 

Analysis of Data 

Data collected using the “place value worksheet” in the study was 

analyzed using the content analysis technique. Data analysis in qualitative 

research involves preparing and organizing data for analysis, then encoding 

data and reducing them to categories by combining codes, and finally 

presenting the data in figures, tables, or discussion (Creswell, 2016, p.180). 

Content analysis is defined as a systematic and repeatable technique in which 

some words of a text are summarized by smaller categories of content with 

certain rules-based encodings (Büyüköztürk et al., 2017, p.240). Coding and 

analyzing data is an analytical stage. Organizing the coding hierarchically is 

part of the analysis process (Gibbs, 2007; Glesne, 2012). 



European Journal of Educational Sciences, December 2021 edition Vol.8 No.4 ISSN: 1857- 6036 

 

33 
 

The most useful method for increasing reliability in qualitative 

research is member control (Gibbs, 2007; McMillan, 2000; Glesne, 2012).  In 

this study, a second researcher encoded the data and reviewed the encodings 

to ensure the reliability of the encoding while conducting the content analysis. 

The data was re-encoded by the second researcher and the encoder consistency 

value was determined as 94.74. As a result of the analysis, codes and 

categories were created for the place value concept. Hence, the analyzed data 

was digitized and turned into tables.  

 

Results 

In the study, students' responses to worksheets were examined and 

their level of understanding of the place value concept was tried to be 

determined. Therefore, seven categories were reached. These categories are 

the ability to group, the ability to express places with shapes, the ability to 

position numbers, the ability to rename digits, the ability to resolve, the ability 

to compare, and operations. According to the answers given by children aged 

7, the codes, frequencies, and types of answers related to each category are 

given in Table 1. 
 

 

Table 1. The Levels of 7-year-old Children's Understanding of the 

Place Value Concept 

 Types of Answers 

Correct Incorrect Unanswered 

f % f % f % 

The Ability to Group 

The ability to count objects 74 88.10 8 9.52 2 2.38 

The ability to group objects into 

ones 

53 63.10 27 32.14 4 4.76 

The ability to group objects into 

tens 

48 57.14 30 35.71 6 7.14 

The Ability to Express Places with Shapes 

The ability to write the number 

indicated by decimal base blocks 

69 82.14 11 13.10 4 4.76 

The ability to show a number 

with decimal base blocks 

67 79.76 14 16.67 3 3.57 
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The ability to show the location 

of a number on a number line 

59 70.24 21 25.00 4 4.76 

The Ability to Position Numbers 

The ability to place numbers 

in the appropriate place 

74 88.10 9 10.71 1 1.19 

The ability to write the 

number using the place value 

76 90.48 6 7.14 2 2.38 

The Ability to Rename Digits 

The ability to write the 

pronunciation of a number 

78 92.86 6 7.14 0 0.00 

The ability to write the 

number according to the 

pronunciation 

78 92.86 5 5.95 1 1.19 

The Ability to Resolve 

The ability to resolve numbers 68 80.95 13 15.48 3 3.57 

The ability to write the 

number whose resolution is 

given 

73 86.90 8 9.52 3 3.57 

The ability to express the 

number in terms of ones 

46 54.76 34 40.48 4 4.76 

The ability to express the 

number whose resolution is 

given in terms of ones 

42 50.00 37 44.05 5 5.95 

The Ability to Compare 

The ability to write the numbers 

before and after a number 

72 85.71 11 13.10 1 1.19 

The ability to write numbers 

between two numbers 

51 60.71 32 38.10 1 1.19 
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The ability to sort numbers 69 82.14 13 15.48 2 2.38 

The ability to round numbers 

up 

61 72.62 18 21.43 5 5.95 

Operations 

The ability of addition with 

resolved numbers 

68 80.95 15 17.86 1 1.19 

The ability of subtraction with 

resolved numbers 

62 73.81 19 22.62 3 3.57 

The ability to multiply by 10 53 63.10 28 33.33 2 2.38 

The ability to divide by 10 59 70.24 22 26.19 3 3.57 

 

When Table 1 is examined, it is seen that “the ability to count objects”, 

which is included in “the ability to group” category regarding the level of 7-

year-old children’s understanding of the place value concept, was made 

correctly by 74 students and incorrectly by 8 students. It was found to be not 

answered by 2 students. It was observed that “the ability to group objects into 

ones” was answered correctly by 53 students, incorrectly by 27 students, and 

unanswered by 4 students. It was found that “the ability to group objects into 

tens” in the category of the ability to group was answered correctly by 48 

students, incorrectly by 30 students, and left unanswered by 6 students. It was 

seen to be the code with the lowest correct answer load value in the category 

of "the ability to group". Figure 1 shows the wrong answers of the students in 

the category of "the ability to group". 

 

 

[How many marbles are there in the figure? Show groups of tens and ones] 

Figure 1. Wrong Answers in the Category of the Ability to Group 

 

In the category of “the ability to express places with shapes”, “the 

ability to write the number indicated by decimal base blocks” was answered 

correctly by 69 students, wrong by 11 students, and not answered by 4 
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students. “The ability to show a number with decimal base blocks” was 

answered correctly by 67 students, wrong by 14 students, and not answered by 

3 students. It is seen that “the ability to show the location of a number on a 

number line” was answered correctly by 59 students, wrong by 21 students, 

and not answered by 4 students. Furthermore, it had the lowest load value in 

this category. Figure 2 shows the wrong answers of the students in the category 

of "the ability to express places with shapes". 

 

 
[Which number is the ten and unit blocks below?]  [Show the number 26 in ten and unitblocks]  [ Show the number 

59 on the number line below] 

Figure 2. Incorrect Answers in the Category "The Ability to 

Express Places with Shapes" 

 

It was found that “the ability to place numbers in the appropriate place” 

in the category of "the ability to position numbers" was answered correctly by 

74 students, incorrectly by 9 students, and not answered by 1 student. "The 

ability to write the number using the place value" was answered correctly by 

76 students, incorrectly by 6 students, and not answered by 2 students. In 

Figure 3, the wrong answers of the students in the category of "the ability to 

position numbers" are given. 

 

[Insert the number 3 correctly on the place value 

card on the side] 

[Write down the number shown on the place value 

card on the side] 

Figure 3. Wrong Answers in the Category of the Ability to 

Position Numbers 

 

It is seen that “the ability to write the pronunciation of a number” and 

“the ability to write the number according to the pronunciation”, which are in 
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the category of the ability to rename digits, were answered correctly by 78 

students in equal numbers and had the same load value. “The ability to write 

the pronunciation of a number” was answered incorrectly by 6 students, and 

there were no unanswered questions. It was found that “the ability to write the 

number according to the pronunciation” was answered incorrectly by 5 

students, and not answered by 1 student. Figure 4 shows the wrong answers of 

the students in the category of the ability to rename digits. 

 

 

                      [Write the reading of the number 57]         [Write the number sixty five in numbers] 

Figure 4. Wrong Answers in the Category of the Ability to 

Rename Digits 

 

In the category of “the ability to resolve”, "the ability to write the 

number whose resolution is given" was answered correctly by 78 students, 

incorrectly by 8 students, and not answered by 3 students. In addition, it had 

the highest correct answer load value among the codes in “the ability to 

resolve” category.  Figure 5 shows the wrong answers of the students in the 

category of “the ability to resolve”. 

 

 

Figure 5. Incorrect Answers in the Category “The Ability to 

Resolve” 

 

In the category of "the ability to compare", "the ability to write 

numbers before and after a number" was answered correctly by 72 students, 

incorrectly by 11 students, and left unanswered by 1 student. Hence, it was the 
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code with the highest correct load value in this category. Figure 6 contains the 

wrong answers of the students in the category “the ability to compare”. 

  

 

Figure 6. Incorrect Answers for the Category "The Ability to 

Compare" 

 

In the category of “operations”, the last category, it was observed that 

“the ability of addition with resolved numbers” was answered correctly by 68 

students, incorrectly by 15 students, and unanswered by 1 student. It was 

determined to be the code with the highest correct load value in the 

"operations" category. Figure 7 shows the wrong answers of the students in 

the "operations" category. 

 

Figure 7. Wrong Answers in the Operations Category 
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The codes, frequencies, and types of responses related to each category 

obtained from the worksheet to understand the level of 8-year-old children's 

understanding of the place value concept are given in Table 2. 

Table 2. 8-years-old Childrens' Understanding Level of the Place 

Value Concept 

 Types of Answers 

Correct Incorrect Unanswered 

f % f % f % 

The Ability to Group 

The ability to count objects 81 93.10 5 5.75 1 1.15 

The ability to group objects 

into ones 

72 82.76 12 13.79 3 3.45 

The ability to group objects 

into tens 

66 75.86 16 18.39 5 5.75 

The Ability to Express Places with Shapes 

The ability to write the 

number indicated by decimal 

base blocks 

73 83.91 11 12.64 3 3.45 

The ability to show a number 

with decimal base blocks 

69 79.31 13 14.94 5 5.75 

The ability to show the 

location of a number on a 

number line 

71 81.61 12 13.79 4 4.60 

The Ability to Position Numbers 

The ability to place numbers 

in the appropriate place 

78 89.66 7 8.05 2 2.30 

The ability to write the 

number using the place value 

79 90.80 5 5.75 3 3.45 

The Ability to Rename Digits 
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The ability to write the 

pronunciation of a number 

83 95.40 3 3.45 2 2.30 

The ability to write the number 

according to the pronunciation 

81 93.10 5 5.75 1 1.15 

The Ability to Resolve 

The ability to resolve numbers 77 88.51 7 8.05 3 3.45 

The ability to write the number 

whose resolution is given 

76 87.36 7 8.05 4 4.60 

The ability to express the number 

in terms of ones 

62 71.26 21 24.14 4 4.60 

The ability to express the number 

whose resolution is given in 

terms of ones 

59 67.82 23 26.44 5 5.75 

The Ability to Compare 

The ability to write the numbers 

before and after a number 

75 86.21 9 10.34 3 3.45 

The ability to write numbers 

between two numbers 

57 65.52 26 29.89 4 4.60 

The ability to sort numbers 70 80.46 14 16.09 3 3.45 

The ability to round numbers up 67 77.01 17 19.54 3 3.45 

Operations 

The ability of addition with 

resolved numbers 

76 87.36 9 10.34 2 2.30 

The ability of subtraction with 

resolved numbers 

73 83.91 12 13.79 2 2.30 

The ability to multiply by 10 68 78.16 15 17.24 4 4.60 

The ability to divide by 10 71 81.61 13 14.94 3 3.45 
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  When the level of 8-year-old childrens' understanding of the place 

value concept was examined through Table 2, as demonstrated here, “the 

ability to count objects” in the category of “the ability to group” was answered 

correctly by 81 students, incorrectly by 5 students, and not answered by 1 

student. “The ability to group objects into ones” was answered correctly by 72 

students, incorrectly by 12 students, and not answered by 3 students. It was 

observed that “the ability to group objects into tens” was answered correctly 

by 66 students, incorrectly by 16 students, and left unanswered by 5 students. 

In the category of “the ability to group”, it was determined that "the ability to 

count objects" code has the highest correct response load value, while "the 

ability to group objects into tens" has the lowest correct response load value. 

Figure 8 shows the wrong answers of the students in the category of “the 

ability to group”. 

 

Figure 8. Wrong Answers in the Category of the Ability to Group 

 

 “The ability to write the number indicated by decimal base blocks” in 

the category of the ability to express places with shapes was answered 

correctly by 73 students, wrong by 11 students, and not answered by 3 

students. “The ability to show a number with decimal base blocks” was 

answered correctly by 69 students, wrong by 13 students, and not answered by 

5 students. It was found that “the ability to show the location of a number on 

a number line” was answered correctly by 71 students, incorrectly by 12 

students, and left unanswered by 4 students. When the codes in this category 

are examined, it is seen that "the ability to write the number indicated by 

decimal base blocks" has the highest correct answer load value, while "the 

ability to show a number with decimal base blocks" has the lowest correct 

answer load value. Figure 9 shows the wrong answers of the students in the 

category of the ability to express places with shapes. 
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Figure 9. Wrong Answers in the Category "The Ability to 

Express Places with Shapes" 

 

“The ability to place numbers in the appropriate place” in the category 

of the ability to position numbers was answered correctly by 78 students, 

incorrectly by 7 students, and not answered by 2 students. It was determined 

that “the ability to write the number using the place value” was answered 

correctly by 79 students, incorrectly by 5 students, and not answered by 2 

students. “The ability to write the number using the place value” in this 

category has a higher correct answer load than the code “the ability to place 

numbers in the appropriate place”. In Figure 10, the wrong answers of students 

in the category of the ability to position numbers are given. 

 

Figure 10. Wrong Answers in the Category of “The Ability to 

Position Numbers” 

 

 “The ability to write the pronunciation of a number” in the category 

of the ability to rename digits was answered correctly by 83 students, 

incorrectly by 3 students, and not answered by 3 students. “The ability to write 

the number according to the pronunciation” was answered correctly by 81 

students, incorrectly by 5 students, and not answered by 2 students. "The 

ability to write the pronunciation of a number", which is in the category of the 

ability to rename digits, has the highest correct answer load in determining the 

level of 8-year-old childrens' understanding of the place value concept. Figure 
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11 shows the wrong answers of the students in the category of the ability to 

rename digits. 

 

Figure 11. Wrong Answers in the Category of the Ability to 

Rename Digits 

 

It was found that "the ability to resolve numbers" in the category “the 

ability to resolve” was answered correctly by 77 students, incorrectly by 7 

students, and not answered by 3 students. In addition, it was found to have the 

highest correct answer load value among the codes in the category “the ability 

to resolve”. Figure 12 shows the wrong answers of the students in the category 

“the ability to resolve”. 

 

 

Figure 12. Incorrect Answers in the Category “The Ability to 

Resolve” 

 

"The ability to write numbers before and after a number" in the 

category "the ability to compare" was answered correctly by 75 students, 

incorrectly by 9 students, and left unanswered by 3 students. It is the code with 

the highest correct answer load value in the category "the ability to compare". 

Figure 13 contains the wrong answers of the students in the category "the 

ability to compare". 
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Figure 13. Incorrect Answers Value in the Category "TheA 

ability to Compare" 

In the “operations” category, it was observed that “the ability of 

addition with resolved numbers” was answered correctly by 76 students, 

incorrectly by 9 students, and not answered by 2 students. It was the code with 

the highest correct answer load value in the "operations" category. In this 

category, it was found that the code "the ability to multiply by 10" was 

answered correctly by 68 students, incorrectly by 15 students, and left 

unanswered by 4 students. It was determined that this code has the lowest 

correct answer load value in the "operations" category. Figure 14 shows the 

wrong answers of the students in the “operations” category. 

 

 

Figure 14. Wrong Answers in the “Operations” Category 

Results 

This paper shows that at the levels of "the ability to count objects", "the 

ability to group objects into ones", "the ability to group objects into tens" "the 

ability to group" categories created for detecting the level of 7- and 8-year-old 

childrens' understanding of the place value concept, it was observed that "the 

ability to count objects" had the highest correct response rate at both class 

levels, while "the ability to group objects into tens" was the code with the 
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lowest correct response load value in the category "the ability to group". It was 

determined that the rate of correct answers at the 8-year-old level is higher 

than the 7-year-old in all codes. Dinç Artut and Tarım (2006) asked students 

to show the number 16 with counting sticks. The vast majority of students 

(98.5%) were able to show the number 16 as a quantity using counting sticks. 

Also, 97.8% of students showed the correct number when they were asked to 

show only units place of 16, and the correct answer rate was found to be 1.5% 

when they were asked to show the tens digit. In the study conducted with 2nd, 

3rd, 4th, and 5th-grade students, it was observed that the level of answering 

the questions about the place value concept was low at each grade level, and 

the rate of answering the questions correctly increased as the grade level 

increased. When Kamii (1986) asked the 4th, 6th, and 8th-grade students to 

show the number 1 in the number 16, 80% of the 8th-grade students were able 

to show it through grouping 10 objects. When Kamii and Joseph (1988) looked 

at the correct answer percentages of 1st, 3rd, and 4th-grade students, none of 

the 1st graders, 33% of the 3rd graders, and 50% of the 4th graders, were able 

to give correct answers regarding this concept. It was noted that the proportion 

of correct answers increases as the grade level increases. When Thompson and 

Bramald (2002) asked students to show what 1 in the number 16 means by 

using cubes, 54% of 7-year-olds, 77% of 3rd-grade students, and 79% of 4th-

grade students who participated in the study were able to answer this question 

correctly. 

“The ability to write the number indicated by decimal base blocks”, 

which is included in the category “the ability to express places with shapes”, 

has the highest percentage of correct answers at both grade levels for children 

aged 7 and 8. "The ability to show the location of a number on a number line" 

was found to have the lowest correct answer rate among 7-year-old children 

and "the ability to show a number with decimal base blocks" had the lowest 

correct answer rate at the age of 8. At the same time, it was found that the rate 

of answering questions correctly at the age of 8 is higher than at the age of 7. 

In a study conducted by Thompson and Bramald (2002), 3 cubes were put in 

the block of 10s, and four cubes were put in the block of ones for the 

representation of the number 34, and it was asked what number it represents. 

When asked how the value of 4 cubes in the block of unity changed when 

transferred to a decimal block, only 10% of the students stated that this 

operation means multiplying the value of the number by 10. Cayton and 

Brizuela (2007) showed that when first and second-grade students were asked 

to show the given number in base ten blocks, their success increased as their 

grade level increased. This is similar to our research.  

Another result of the study was that “the ability to write the number 

using the place value”, which is included in the category “the ability to position 

numbers”, had the highest correct answer rate among 7- and 8-year-old-

children. “The ability to place numbers in the appropriate place” was found to 
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have a lower correct response rate. It was found that the rate of answering 

questions correctly at the age of 8 is higher than at the age of 7. Kamii and 

Joseph (1988) observed that students responded by taking only the number 

value into account, and not taking into account the place value when trying to 

explain the place value in the numbers. Valeras and Becker (1997) found that 

96.5% of students had problems with the place value and digit value concept 

in their study in which primary school students' understanding of place value 

was tested. Kaplan (2008), in his study with seven 8th grade students, found 

that most of the participants thought that the concept of "digit" was related to 

place in the decimal number system, and the place value concept was related 

to a multiplication result. Participants think that there can be more than one 

digit in the numbers expressed in the decimal number system, and that the 

amount of the digits in the number changes with its position. In addition, the 

place value is determined by the digits that make up the number.  

It was determined that 7-year-old children have an equal number of 

correct answer rates for "the ability to write the pronunciation of a number" 

and "the ability to write the number according to the pronunciation", which 

are in the category of the ability to rename digits. It was concluded that “the 

ability to write the pronunciation of a number” had a higher correct response 

rate than “the ability to write the number according to the pronunciation” in 8-

year-olds. The reason for this difference may be the existence of a problem 

with zero (0) in it. Many children think that zero means nothing when zero 

indicates a digit (Cockburn & Litter, 2008; Olkun & Toluk Uçar, 2012). 0 

(Zero) is used as a placeholder on the basis of childrens' understanding of the 

place value. In number 206, "0" holds the tens digit, indicating that tens do not 

exist. If he/she reads the number 206, consisting of 2 hundred and 6 ones, as 

26, he/she has some misconceptions. The child then applies this understanding 

to the reading and writing of a number. Since the child reads the number 206 

as 20 and 6, it becomes 26. Here, the child appears to have a very limited 

understanding of the place value (Cooke, 2007; Cotton, 2010; Haylock & 

Cockburn, 2014).  To be able to read and write numbers correctly, the child 

should know that the position of each digit has great importance and that the 

zero is used as a placeholder to show that a column is empty (Mooney et al., 

2009, p. 126).  

The correct answer rates of 7-year-old children in the category of “the 

ability to resolve” are as follows respectively; “the ability to write the number 

whose resolution is given”, “the ability to resolve numbers”, “the ability to 

express the number in terms of ones”, and “the ability to express the number 

whose resolution is given in terms of ones”. It was determined that the code 

"the ability to express the number whose resolution is given in terms of ones" 

is the code with the lowest correct answer load value in terms of determining 

the place value significance levels in the category of “the ability to resolve”. 

The correct answer rates of 8-year-old children in the category of “the ability 
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to resolve” are as follows respectively; “the ability to resolve numbers”, “the 

ability to write the number whose resolution is given”, “the ability to express 

the number in terms of ones”, and “the ability to express the number whose 

resolution is given in terms of ones”. The place value concept can be defined 

as the value that the numbers take according to their place in the number. The 

place value of a digit is calculated by multiplying that digit with the place 

value where that digit is located. For example, the number 4 in the number 

3974 has the value 4x1 = 4, 7 means 7x10 = 70, 9 means 9x100 = 900, and 3 

means 3x1000 = 3000 (Chambris, 2008). Ross (1985) found that although 

most students knew that 25 represented twenty-five objects, they didn’t know 

that 2 represented 20, and 5 represented the remaining five objects.  

The correct answer rates of 7-year-old children in the category of “the 

ability to resolve” are as follows respectively; “the ability to write numbers 

before and after a number”, “the ability to sort numbers”, “the ability to round 

numbers up”, and “the ability to write numbers between two numbers”. In 8-

year-old children, the correct answer rates are as follows; “the ability to write 

numbers before and after a number”, “the ability to sort numbers”, “the ability 

to round numbers up”, and “the ability to write numbers between two 

numbers”. The code "the ability to write numbers between two numbers" has 

the lowest correct response rate at the age of 8. Paydar (2018) reached the 

conclusion that in the ability to compare dimension of the place value concept 

in natural numbers, the questions for sorting the given numbers from lower to 

higher were made correctly by 82.9%, and determining the number between 

two numbers was done correctly by 67.5%, and ordering the given numbers 

from higher to lower was done correctly by 69.2%. In addition, 27.3% of the 

students gave incorrect answers in sorting numbers from higher to lower, 30% 

in determining the number between two numbers, and 15.3% in sorting 

numbers from lower to higher. Students achieved the desired learning level in 

the sub-dimension of “sorting the expression from lower to higher” in “the 

ability to compare" dimension, but didn’t achieve the desired learning level in 

“the sub-dimension of sorting the expression from higher to lower” and 

“finding the number between two numbers”. 

The correct answer rates of 7-year-old children in the category of 

“operations” are as follows respectively; “the ability of addition with resolved 

numbers”, “the ability of subtraction with resolved numbers”, “the ability to 

divide by 10”, and “the ability to multiply by 10”. In 8-year-old children, 

similarly to 7-year-olds; the correct answer rates are as follows respectively; 

“the ability of addition with resolved numbers”, “the ability of subtraction with 

resolved numbers”, “the ability to divide by 10”, and “the ability to multiply 

by 10”. It was found that the correct response rate was higher at the age of 8 

than at the age of 7 in all codes. In a study conducted by Thompson and 

Bramald (2002), it was seen that only a small portion of the students who did 

the desired addition process correctly performed the addition by taking the 
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place value into consideration. Thompson (2003) investigated information that 

leads to misconceptions about place value, and stated that "let's ask the 

question -What happens when people multiply a number by 10?-" either in 

primary or secondary education or high school or even teacher training 

institutions. The answer will become 'Add 0 to the end of the number'. When 

the mistakes of the students in the multiplication operation were examined, it 

was seen that the errors generally occurred in the multiplication with "0" and 

"1" and in the two-digit numbers and multiplication of them (Engelhardt, 

1977; Cockburn & Litter, 2008; Bamberger et al., 2010; Yorulmaz & Önal, 

2017; Önal, 2018). Rogers (2014) examined the place value concept in seven 

dimensions (Count, Make/Represent, Name/Record, Rename, 

Compare/Order, Calculate, and Estimate). Unlike other works, the level of 

childrens' understanding of the place value was discussed in seven dimensions 

in the mentioned study. These dimensions are the ability to group, the ability 

to express places with shapes, the ability to position numbers, the ability to 

rename digits, the ability to resolve, the ability to compare, and operations.  

 

Conclusion 

As a result, lower levels of 7-year-old students' understanding of the 

place value concept suggest that students' readiness levels are not sufficient at 

this age. Therefore, if understanding the place value is better for 8-year-olds, 

the importance of this concept in primary school programs should be 

discussed.  In addition, it has been observed that the teaching of place value at 

an early age will have difficulty in making sense of this concept in the minds 

of students. Similarly, Thompson (2000) stated that children at an early age 

could not make sense of these concepts because they were incompetent in 

creating a mental representation. It is too late to deal with the place value 

concept in fifth or sixth grade (Byrge et al., 2014).  Considering that the place 

value concept will be the basis for other mathematical information, it is 

considered important to provide examples of different types of questions 

obtained in the research. Thanks to the exercises supported by typical and non-

typical examples, conceptual and operational understanding of the place value 

concept will be developed. In the long run, more emphasis should be given in 

understanding the place value concept so that students can deal with large 

numbers and fractional operations and create a stronger infrastructure. 
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