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Chapter One 

1.1 The subject of thesis 

Educating children is one of the essential obligations of the coordinate State and each family 

individually. The factors that influence education and training are varied and they can be 

found in different environments. In the first years of their lives, children follow the 

philosophy of their family environment, mainly from the mother and the father, for issues of 

education. Sometimes by other related persons who are responsible for raising children. In 

general, education and culture of parents can affect c�K�L�O�G�U�H�Q�¶�V���G�H�Y�H�O�R�S�P�H�Q�W���E�R�W�K���L�Q���F�R�J�Q�L�W�L�Y�H��

and behavioral levels. Moreover, an important role in the initial education and the education 

of children can have, in addition to parents, grandmother with grandfather, since they play a 

key role in the Greek family. They come into contact with the children for many hours and 

spend a pleasant and creative time with them. Through games, fairy tales, narratives, and 

whatever they consider appropriate activities, parents and grandmothers and grandparents 

use them �W�R�� �V�H�W�� �W�K�H�� �E�D�V�L�F�� �I�R�X�Q�G�D�W�L�R�Q�V�� �R�I�� �F�K�L�O�G�U�H�Q�¶�V�� �H�G�X�F�D�W�L�R�Q�� �D�Q�G�� �F�K�D�U�D�F�W�H�U�� �G�H�Y�H�O�R�S�P�H�Q�W����

They play games with numbers, card games, finger counting, they say numbers out of order 

and other pleasant number games, and finally they engage in a game of learning 

mathematical concepts. This type of education and literacy that children receive is part of 

informal education. 

�7�K�L�V���Z�D�\�����W�K�H���V�W�X�G�H�Q�W�V�¶���I�L�U�V�W���D�F�T�X�D�L�Q�W�D�Q�F�H���Z�L�W�K���0�D�W�K�H�P�D�W�L�F�V���L�V���P�D�G�H�����&�K�L�O�G�U�H�Q���N�Q�R�Z��

informal Mathematics [151] before they even enter the elementary school, from their home 

and/or kindergarten, and usually make mental calculations for simple problems. There are 

not a few times when children even enroll in school know how to measure up to a certain 

number, they know how to make very simple additions and subtractions, and generally to 

handle Mathematics, without of course scientific background, concepts, and theories, 

through play and fun. This contributes to the great development of the technology that has 

been integrated into the games and the children are learning by playing games, even before 

enroll at school. However, the space that is appropriate to acquire abilities, skills, knowledge, 

and to learn Mathematics, as well as the other courses, is the school, which is 
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institutionalized by the state. Thus, this necessary connection between informal and typical 

Mathematics makes them more intimate for children [151]. 

�7�K�H���V�F�K�R�R�O���K�D�V���D���P�L�V�V�L�R�Q���E�H�\�R�Q�G���V�K�D�S�L�Q�J���W�K�H���F�K�L�O�G�U�H�Q�¶�V���F�K�D�U�D�F�W�H�U���D�Q�G���F�R�Q�Y�H�\�L�Q�J���W�K�H��

cultural identity of each country. Also, it has as its main pillar the learning, knowledge, and 

education in the general condition. Children go to school like dough without shape and form, 

and at the end of their student journey, they have been carved and acquired education, 

knowledge, skills, attitudes, and behaviors. Courses are taught with a different subject, but 

some always remain constant from kindergarten to high school. One of these basic lessons 

taught over time, in addition to reading and writing, is Mathematics. 

Mathematics is the core of the basic courses taught in all parts of the world, over 

time, from kindergarten, elementary, high school, to university. The National Mathematics 

Advisory Panel [197] states that the target for students of grades K-8 is the adequacy 

(proficiency) in fractions so that they do well in the next classes with algebra. Mathematics 

generally meets in every facet of human life and is important for every financial transaction 

of people. Every day people use in their dealings and in their activities without understanding 

mathematical concepts, make meaningless operations, and apply mathematical algorithms. 

�+�R�Z�H�Y�H�U���� �G�H�V�S�L�W�H�� �W�K�H�� �Q�H�F�H�V�V�L�W�\�� �R�I�� �0�D�W�K�H�P�D�W�L�F�V�� �L�Q�� �S�H�R�S�O�H�¶�V�� �O�L�Y�H�V���� �I�H�Z�� �K�D�Y�H��of them done 

their math and understand from early on the terms and concepts of Mathematics. Usually, 

�P�R�V�W�� �S�H�R�S�O�H�� �K�D�Y�H�� �J�D�S�V�� �L�Q�� �P�D�W�K�H�P�D�W�L�F�D�O�� �F�R�Q�F�H�S�W�V�� �D�Q�G�� �G�L�G�� �Q�R�W�� �F�D�W�F�K�� �X�S�� �L�Q�� �W�K�H�� �V�F�K�R�R�O�¶�V��

educational time to fill these gaps. Sometimes due to their omissions and misunderstandings, 

other times the teaching process was not properly completed by teachers and the education 

�V�\�V�W�H�P���� �(�Y�H�Q�� �W�K�H�� �S�D�U�H�Q�W�V�¶�� �V�W�H�U�H�R�W�\�S�L�F�D�O�� �S�H�U�F�H�S�W�L�R�Q�V�� �R�I�� �0�D�W�K�H�P�D�W�L�F�V�� �F�D�Q�� �D�I�I�H�F�W�� �V�W�X�G�H�Q�W�V�¶��

performance. Also, some people seem to encounter several difficulties since their childhood, 

and this is sometimes due to the informal education they received from their home before 

they even enter the school. The way of learning was not the right or wrong the informal 

education they received from people who did not have the appropriate pedagogical training. 

Sometimes students, especially in the first steps of their student journey, are confused and 

dilemma and do not know which method to use, the one they learned from the home or the 

one taught at school. 

Mathematics is usually one of the most difficult courses in school and one of the 

lessons that make students face difficulties at all levels of education. Certainly, students are 

not as familiar with Mathematics as with other courses. Many students, from the very first 

classes of elementary school, face difficulties with Mathematics, both in simple 

mathematical operations and in their application in everyday life. 
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Research [48] showed that less than 10% of students, attending from first to sixth 

grade at elementary school, managed to solve a mathematical problem correctly (e.g. 

8+4=_+5). The difficulties encountered by students in the problems of Mathematics are 

presented both in the pronunciation of answers with the spoken word and in written tests and 

exercises. Students are not able to understand the exercises, so they cannot respond to their 

solving mechanism. In other words, students have not developed a mechanism for converting 

pronunciations into a mathematical model so that they can analyze it and later be able to 

resolve it. Also, students feel fear and negative attitudes for the mathematics lesson [34]. 

Also, the confrontation of unusual problems that are not part of the teaching contract in 

mathematics, leads students in a hostile and inconvenient environment [92]. 

These difficulties that students may encounter at school during solving exercises of 

Mathematics, Vosniadou [36] has summarized them in the following categories: 

a) Many errors in arithmetic operations are systematic and not accidental, which usually 

it states that students have not conquered the knowledge of arithmetic operations; 

b) Frequent removal of the smallest number from the largest regardless of their position; 

c) Difficulty in understanding the mathematical problem; 

d) Difficulty in selecting arithmetic operations; 

e) Multiplication by decimal numbers is difficult for students; 

f) Incorrect models of representation of arithmetic operations from the daily 

experiences of students; 

g) The language that Mathematics is written, it makes it difficult for students; 

h) Problems representing associated proposals, and  

i) Wrong representation of the problem; 

Also, the teaching contract in Mathematics creates misconceptions among students 

and difficulties when faced with different problems than routine problems that have been 

learned to respond and create a stereotyping perception of students in solving mathematical 

problems [92]. The teaching contract in Mathematics also creates problems for secondary 

school students as mentioned in the above bibliographic research conclusions. 

In addition, as many researchers mention [39], [53], [72], students encounter 

difficulties in fractions. Indeed in [260] it is reported that Chinese students consider fractions 

one of the most difficult fields of Mathematics. Fractions are difficult on their own because 
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the student should often use their imagination to describe, visualize, and understand them. 

After all, fractions are an abstract concept. In other words, the student should be able to think 

about the problem and the solution. Many times these difficulties in fractions accompany 

students in the next grades of education, resulting in 1/3 of students fail to add fractions with 

different denominators [27]. 

Also, division is very difficult for many students [55]. What usually makes students 

difficult is the algorithm of the operation, which clearly it shows that the steps of the 

algorithm have not been understood by students. Repeating the basic steps until the operation 

is completed seems to create problems of understanding among students. In addition, 

students acquire a fear of Mathematics, arithmophobia, or mathematics phobia that several 

times leads them up and think to leave school [225]. 

Furthermore, in [260] it refers that several reasons contribute to the students having 

difficulties in fractions, but the most important are: 

a) Fractions can be manufactured and represented in many ways, such as quotient, part 

to whole, ratio, measures, rate, and operations; 

b) Previous knowledge of fractions can prevent the comprehension of fractions; 

c) Inability of teachers to connect fractions to the actual experiences of students outside 

school; 

d) Due to lack of educational Mathematics to train teachers for Mathematics; 

e) Lack of knowledge of teachers to teach Mathematics; and 

f) Many teachers lack basic knowledge of fractions; 

By enumerating the accusations of problems in Mathematics, but by the difficulty of 

understanding the mechanisms of fractions, it is perceived that Mathematics is indeed a 

difficult chapter in the educational community, and should be treated with due care by 

teachers to help students in understanding these mathematical concepts. However, surveys 

show that teachers who teach Mathematics in elementary school do not feel as ready [21] 

for teaching this difficult by common scientific field confession. As a result, teachers have 

anxiety, which is called Mathematics Teaching Anxiety [219], [209], they are concerned 

about the way they teach and are afraid that they will confuse the students [209]. Also, a 

study [111] concluded that a large percentage of elementary teachers do not have the 

necessary knowledge to teach fractions and to understand students the meaning of fractions. 

Furthermore, teachers find it difficult to understand and teach fractions [167]. Moreover, 
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pre-service teachers encounter difficulties in solving problems that contain fractions [275]. 

In a survey [168] that took place, it appeared that fewer than half of the teachers were able 

to use a suitable algorithm for dividing fractions and no one could explain the reasons for 

this operation. Besides, the level of knowledge in the Mathematics of students is significantly 

�L�Q�I�O�X�H�Q�F�H�G�� �E�\�� �W�H�D�F�K�H�U�V�¶�� �N�Q�R�Z�O�H�Gge in Mathematics [259]. It is understood that teachers 

follow the curricula drawn up by the official state. Specifically, in Greece, teachers when 

teaching Mathematics they follow the framework established by the Inter-thematic Single 

Framework of Curricula and the Analytical Curricula of compulsory education as published 

in the official Sheet Newspaper of Government (number 304, and year 2003). 

Teachers trying to implement Analytical Curricula use various supervisory means 

and technology to pass on knowledge to students. Sometimes they are indicated by curricula 

and other times by choosing their tools, which from their experience have seen that they are 

meaningful and reliable. The use of visual representations can help students to understand 

the sense of numbers, decimals, and fractions [69]. Through the multiple representations, the 

instructor tries to help all students and to commune knowledge. The fingers, the abacus, the 

chopsticks, the cubes, the folding paper, and other manipulatives play the role of the mean 

representation of a mathematical operation or become a tool for solving a problem. Except 

for the traditional way of learning, the teaching of Mathematics could be by using 

Information and Communications Technology (ICT). There is ready-made software for 

students to understand mathematical concepts. But it needs a specific strategy using 

technology to be efficient and meaningful in the classroom since the general strategies for 

the use of technology in the classroom are difficult to determine [126]. The teaching time, 

the classroom, the quality and the size of the classroom, and the level of computer knowledge 

of students are some obstacles that need to be overcome, so that the teacher can implement 

the instruction module using the ICT in the classroom. The multiple representations in the 

software can be represented by the pie, the area models, and other objects that are known to 

the students from their daily routine. For example, the circle is tied to the pizza or the 

traditional pie from the everyday life of the students, so it is easier for the student to think 

that he has a pizza and he has to distribute it to some friends rather than have a circular disc 

and he has to break up in some pieces. 

In the current era, that everything become digital, students come into contact with 

technology from a very early age. Most students even before entering the school have 

�D�F�T�X�L�U�H�G�� �L�Q�W�L�P�D�F�\�� �D�Q�G�� �V�N�L�O�O�V�� �Z�L�W�K�� �W�D�E�O�H�W�V�� �D�Q�G�� �V�P�D�U�W�S�K�R�Q�H�V���� �,�W�¶�V�� �X�V�X�D�O�O�\�� �G�R�Q�H�� �D�I�W�H�U�� �W�K�H�L�U��

�S�D�U�H�Q�W�V�¶���P�R�W�L�Y�D�W�L�R�Q�����7�K�H�\���K�D�Y�H���V�S�H�Q�W���W�R�R���P�D�Q�\���K�R�X�U�V���S�O�D�\�L�Q�J���J�D�P�H�V���D�Q�G���X�V�L�Q�J���W�U�D�L�Q�L�Q�J���D�S�S�V��


