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[bookmark: _Toc484518250]PREAMPLE
1. RATIONALE FOR TOPIC CHOICE 
1.1. Spatial ability is considered as one of the foundational capacities, and the basic condition necessary for all kinds of human activities. Therefore, developing spatial ability so that people can adapt to and improve their life is an essential task in education nowadays. 
1.2. Spatial ability helps children realize and perform accurately and effectively activities at preschools. For children of 5-6 years of age, this is the period when they strongly develop spatial visualization and spatial reasoning gradually emerges along with other spatial substructures, teaching spatial ability not only develops potential mathematic abilities to the fullest but also helps children study and adapt to a variety of activities in primary schools in the years to come.
1.3. The use of games for for children of 5-6 years of age to develop spatial abilities is based on achievements of the psychological activity theory: developing the educational process based on the principle of spatial visualization, developing spatial abilities for children through leading activities, which, at preschool age, is the play activity, a highly effective educational approach following social constructionism, which is becoming more and more internationally popular.
1.4. However, in reality, the development of spatial abilities and the use of games for children of 5-6 years of age have not received proper attention and perception. Teachers have not fully grasped methods of choosing and using games to develop children’s spatial abilities to the fullest, resulting in low quality education, failing to fulfill children’s potentials at this stage. 
2. RESEARCH PURPOSES 
The research proposes methods for choosing and using a system of games for children of 5-6 years of age to develop spatial abilities. 
[bookmark: _Toc484518236]3. RESEARCH OBJECTS AND SUBJECTS
3.1. Research objects: The educational process to develop spatial abilities for children of 5-6 years of age.
3.2. Research subjects: The method for chossing and using a system of games as a method for developing spatial abilities for children of 5-6 years of age.
[bookmark: _Toc484518237]4. SCIENTIFIC HYPOTHESIS
[bookmark: _Toc484518238]If the choice and use of games is suitable with the nature of the development of spatial abilities of children of 5-6 years of age and able to exploit the function of the games as a teaching method following Cultural-Historical Activity (CHAT), they will have positive impacts on results of the education of spatial abilities for children of 5-6 years of age. 
5. RESEARCH TASKS
[bookmark: _Toc484518239]5.1. Studying the theory of using games to develop spatial abilities for children of 5-6 years of age.
5.2. Identifying the reality of the use of games to develop spatial abilities for children of 5-6 years of age.
5.3. Developing methods for choosing and using a system of games to develop spatial abilities for children of 5-6 years of age.
5.4. Pedagogically experimenting the choice and use of a system of games proposed to develop spatial abilities for children of 5-6 years of age.
6. Perspectives of approach and research methodology
6.1. Perspectives of approach: Structural approach; activity approach; individualization approach.
[bookmark: _Toc484518241]6.2. Specific research methods
[bookmark: _Toc484518242]6.2.1. The group of theoretical research methods: Analyzing history-logic, comparing, generalizing the theory. 
6.2.2. The group of practical research methods: the survey forms, the study of products, observation, multiple-choice quiz, pedagogical experiment, data analysis method.
[bookmark: _Toc484518243]7. RESEARCH SCALE
7.1. Research topic: The research focuses on studying the use of games as a teaching method for developing components such as spatial perception, spatial visualization and spatial reasoning of spatial abilities of children of 5-6 years of age.
7.2. Objects of the survey: 100 preschool teachers at 10 preschools in Ho Chi Minh City; 100 children at some preschools in Ho Chi Minh City: Preschool number 6, district 3, Preschool Number 13, Tan Binh district, Preschool 2/9, district 10, Vang Anh Preschool, district 12.
7.3. Location and time of experimental research: Pedagogical experiments were conducted at Preschool number 6, district 3, Ho Chi Minh City from December 2015 to May 2016 in three stages: children’s development of spatial perception, spatial visualization and spatial reasoning.
[bookmark: _Toc484518244]8. DEFENSIVE ARGUMENTS
[bookmark: _Toc484518245]8.1. Developing the spatial orientation capacity of preschool children of 5-6 years of age is the comprehensive development of components of the spatial orientation including spatial perception, spatial visualization and spatial reasoning, among which, spatial visualization is an important brain component to form the inner spatial ability.
8.2. Education for developing spatial abilities for children of 5-6 years of age can be organized through many approaches, among which the use of games is an effective approach suitable with the development at this age.
8.3. Games used for developing children’s spatial abilities need to satisfy the following criteria: 
· Helping children grasp the real space in order to develop spatial symbols; 
· A learning game with a complete structure, in which the play activity and rules are designed or collected and modified by adults to develop components of spatial abilities.
· Developing spatial perception, spatial visualization and spatial reasoning at levels of external actions, linguistic actions and inner brain activity, in two forms: independent playing and playing with adults.
	8.4. In order to develop children’s spatial abilities, it is important to choose and use games following the principle of teaching for development and the activity theory, organized in the order of development of components of spatial abilities from the external to the inner, appropriate for each child’s degree of development.
[bookmark: _Toc484518248]9. CONTRIBUTIONS OF THE THESIS
9.1. Combining theories to clarify the structure of spatial abilities, contributing to the systemization of theoretical foundation for a system of games for developing spatial abilities of children of 5-6 years of age following an activity approach.
9.2. Identifying some issues related to the reality of the use of games to develop spatial abilities at some preschools nowadays.
9.3. Initially disseminating the methods of choosing and using a system of games for developing spatial abilities for children of 5-6 years of age. 
[bookmark: _Toc484518251]CHAPTER 1
THEORETICAL FOUNDATION FOR THE USE OF PLAY TO DEVELOP SPATIAL ABILITIES FOR CHILDREN OF 5-6 YEARS OF AGE
[bookmark: _Toc484518254][bookmark: _GoBack]1.1. AN OVERVIEW OF THE ISSUE
[bookmark: _Toc484518255]1.1.1. An overview of studies about spatial orientation and spatial orientation abilities
[bookmark: _Toc484518264]The issue of spatial orientation and developing spatial abilities have been receiving much attention from educational psychologists all over the world. Spatial orientation is believed to take place based on direct spatial perception and the verbal expressions of spatial relations. Spatial ability is the spatial capacity of a person, directly related to the development of spatial perception, spatial visualization and spatial reasoning J. Piaget and other psychologists such as Rubeinstein, N.N. Paddjacov, F.N. Semiakin, M. Minski proposed the theory of the development of substructures in reasoning. The theory is that the development of spatial reasoning occurs based on the delayering into five substructures: topological substructure, projective substructure, ordinal substructure, metrical ordinal and algebraic substructure. Next, I. Y. Kaplunovich studied the characteristics of the development of specific substructures of spatial reasoning, which is the foundation for education for the development of spatial abilities..
Russian psychologists believe that the development of the child occur in activities. Featured activities of preschool children are role play and activities to create products. These activities have a common trait, spatial ability. Educational psychologists also specify the contents, forms, means and methods for teaching children spatial abilities through different activities at preschools. 
[bookmark: _Toc484518278]1.1.2. Studies about play activities and the use of play as teaching methods for teaching children spatial abilities
In the history of Western educational science, there are two tendencies in the use of play in educating children: Play as a means of comprehensive education for children (developing personality in general, that is the play is the core activity of preschool children); Only used for a specific educational purpose (developing a certain psychological function, that is the play is a teaching method). The use of play as a teaching method for developing knowledge in general and reasoning capacity in particular has had a long history worldwide. In Vietnam, there have been many studies about educating preschool children through the organization of play to enhance knowledge of several fields such as getting used to the surrounding environment, forming basic mathematic symbols, developing languages, getting used to handwritings, etc.  
To sum up, both domestic and international studies show that: 1-Spatial orientation and spatial abilities are complicated concepts and theory up to now show that there are three components of spatial ability including spatial perception, spatial visualization and spatial reasoning; 2- Play as a teaching method has been popular and considered as an active teaching model, suitable with preschool children; 3- In Vietnam, there have been some studies about teaching children spatial abilities through play, however, there has not been a systematic, comprehensive and profound study about the use of play as a teaching method, suitable with the rules of spatial ability development, with a consistent approach to teaching children spatial abilities.
[bookmark: _Toc484518301]1.2. SPATIAL ABILITIES OF CHILDREN OF 5-6 YEARS OF AGE
[bookmark: _Toc484518302]1.2.1. Concepts of spatial orientation and spatial ability of preschool children
[bookmark: _Toc484518303]1.2.1.1. Concept of space
[bookmark: _Toc484518312]The concept of space is understood as the basic existence of metter, in which objects have different spatial properties (form, texture, size, etc.) and spatial relationships with each other.
[bookmark: _Toc484518313]1.2.1.2. Concepts of orientation and spatial orientation
[bookmark: _Toc484518316]Orientation is the perception of one’s personality and the condition of oneself in specific time and space.
Spatial orientation is a component of orientation, which, in a narrow sense, is the identification of directions and location relations according to a specific coordinate system, forming spatial symbols with the involvement of perception, memory and reasoning in the process of spatial orientation, in which:
[bookmark: _Toc484518337]Spatial perception is the visual reflection of spatial properties of the surrounding worlds, perception of shape, size, colour and other properties of objects, correlational locations between them, in which the involvement of senses such as vision, muscle-exercise, touching and vestibule.
Spatial reasoning is a form of brian activity for building spatial image and manipulation in the process of accomplishing the task theoretically and practically (finding the unknown). Thanks to spatial reasoning, people can manipulate spatial structures – both realistic and imaginary, analyzing spatial properties and relations, transforming initial structures and building new ones.
1.2.1.3. Concepts of spatial ability 
[bookmark: _Toc484518338]Abilities are the psychological characteristics of an individual, of a personality, which helps one to acquire knowledge, skills, techniques, and perform effective actions.
Spatial ability is a personal attribute based on the psychological conditions of the subject, such as spatial perception, spatial visualization, spatial reasoning, to determine the spatial direction, position, relationship and different spatial structures, in which:
Spatial visualization is a visualization of spatial relations, spatial manipulation the folding-unfolding from two-dimensional to three-dimensional space, visual penetrative ability.
[bookmark: _Toc484518370]1.2.2. Characteristics of the development of spatial abilities of children of 5-6 years of age
[bookmark: _Toc484518371]1.2.2.1. General description of characteristics of preschool children’s development of spatial abilities
[bookmark: _Toc484518374][bookmark: _Toc484518382][bookmark: _Toc484518377]Spatial ability is formed from early childhood when the child begins to interact with the environment with the senses (spatial orientation at exercise level); consciousness about the state of the body compared with the surrounding space is formed when the child is three years old (spatial orientation at perception level); by the age of 7, the spatial symbols begin to develop vigorously (spatial orientation at visualization and reasoning). Systematic spatial perception formation takes place during school hours in preschools and primary schools, resulting in the development of spatial visualization and spatial reasoning..
1.2.2.2. Characteristics of the development of spatial perception of children of 5-6 years of age
The spatial perception action takes place at the level of language and starts moving into the inner level. The child is able to navigate from one object to another, and can use the location of things and people, the position of an object relative to another object by placing himself or herself in the position of the opposite person in a practicing way (standing in the same direction) or by acting in the brain (i.e. rotating 180 degrees in the brain), defining two domains at the same time, in each of which there are two interfering spaces ("front left", "front right", etc.), the border between the two spaces is flexible and temporary.
[bookmark: _Toc484518411]1.2.2.3. Characteristics of the development of spatial visualization of children of 5-6 years of age
In the child, the process of interiorisation and visualization of the real objects that he or she perceives is stored in memory in three forms: form 1: visualizing spatial relations; form 2: visualizing spatial folding-unfolding manipulations, form 3: layered visualizing for finding details. Children of 5-6 years of age only develop one of three forms of visualization, and usually either form 1 or form 2, external spatial visualization.
[bookmark: _Toc484518412]1.2.2.4. Characteristics of the development of spatial reasoning of children of 5-6 years of age
a. Structure of spatial reasoning
[bookmark: _Toc484518414]From the sub-structure point of view of J. Piaget and some other scientists agree that there are 5 basic substructures of spatial reasoning: topological substructure, projective substructure, ordinal substructure, metrical substructure, algebraic substructure.
b. Characteristics of development and levels of development of spatial ability
Spatial substructure begins to form in three-year-old children. The presence of this skill shows the appearance of projective structure in children after 4 years of age. The five-year-old children have a dorminant ordinal substructure. From the age of 6 onwards, children acquire counting behaviour in their brains and manipulate them with measurement relations, so they are aware of the sequence of natural numbers at the end of senior preschool year. After the age of six, the child begins to acquire algebraic relations (constituent proportions), which form algebraic substructure. In 5-6 year-olds, there are various substructures, of which one is a superior substructure. All other substructures are weak. At the end of senior preschool year, all substructures are formed but in each child there will be a substructure for major development.
Brief Summary 1: The development of spatial orientation of 5-6-year-olds takes place in all human activities, including play and has basic features such as: spatial perception strongly developed in the inner brain; spatial visualization mainly developed in the form of relations and spatial folding-unfolding, all the spatial substructures re formed but still have some limitations and there is a dominant substructure.
[bookmark: _Toc484518415]1.2.3. Activity approach in studying play for developing spatial abilities
[bookmark: _Toc484518417]Basic arguments of social constructivism in the educational science proposed by L. S. Vygotsky, forming the school of activity psychology and oriented educational science, including the following arguments:
[bookmark: _Toc484518418][bookmark: _Toc484518419]Argument 1: A. H. Leontev asserted: objectivity (объективность) is one of the basic properties of activity.. 
[bookmark: _Toc484518420]Argument 2: The second part of A. H. Leontev's theory of activity is the viewpoint of the relationship between external activity and interior activity (or external material activiy and interior brain activity)
[bookmark: _Toc484518429]Argument 3: The argument about leading activity and material activity as the main activity proposed by L. S. Vygotsky and confirmed by D. B. Enconhin in the theory of psychological development period separation identified featured periods of the child’s psychological development. 
[bookmark: _Toc484518435]In short, the use of play is a teaching-for-development process built in an activity-based approach to create a self-learning knowledge-building mechanism for children, with the following characteristics: In terms of contents, the play meet the teaching and learning tasks, in which, conscious inner-action processes require the involvement of language, there are play that form outward actions, activities that form verbal actions, manipulating images in the brain; And are organized in two forms: children play with adults and children play independently..
[bookmark: _Toc484518436]1.2.4. The educational process for developing the spatial abilities for preschool children following the activity approach
[bookmark: _Toc484518437]1.2.4.1. Educational methods in preschools
[bookmark: _Toc484518439]The educational method in preschools is mainly a game-based approach, which plays a role as the primary method of preschool education because at the same time it achieves the task of activating the child’s emotional awareness and creativity.
[bookmark: _Toc484518442]1.2.4.2. The teaching process for developing spatial abilities
[bookmark: _Toc484518445]The general diagram of the development of all forms of activity in children is as follows: initially the child's activity occurs with the adult, then in the form of independent activities with their peers, finally, in the form of each individual child’s independent activity [9].
[bookmark: _Toc484518446]The viewpoint of teaching for development of L. X. Vygotsky has been comprehended by modern educators and principles of teaching have been proposed as follows: 
[bookmark: _Toc484518447]Principle 1- Motivating teaching, organizing the teaching process in a voluntary way and involving children in the main activity.
[bookmark: _Toc484518449]Principle 2 - Teaching at advanced level.
[bookmark: _Toc484518451]Principle 3- Active teaching (high-tempo instruction) eliminates monotonous review. Revision must include the acquired knowledge and skills in diverse and multiple choice exercises and games.
[bookmark: _Toc484518453]Principle 4 - Systematic and structured working for the development of the individual child, including the youngest child. 
[bookmark: _Toc484518454]Integrating teaching principles developed on the basis of activity psychology, we see the need to use play in general and spatial-orientation play that are multiple choice and diverse, that is system of play must be arranged in multiple directions to develop spatial orientation: spatial perception, spatial visualization, spatial reasoning, and the system of play must be designed and arranged in accordance with the law of development of spatial orientation of preschool children, while in use, it is selected according to the level of development of the individual child, organized according to the development plan of all forms of activities in children (playing with adults and independently).
[bookmark: _Toc484518455]Brief summary 2: The system of play for developing spatial abilities following activity approach has the following characteristics:
[bookmark: _Toc484518456]Characteristic 1: The object of spatial orientation, in the first form, is objective reality, space at a certain place; in the second form, is a picture of objective reality, the psychological reflection of that objective reality - the symbol of space. The play takes the child into space and helps the child control space and eventually emerge as the symbol of space as a result of the actions of spatial perception, visualization and reasoning..
[bookmark: _Toc484518457]Characteristic 2: Spatial-oriented play also have collective games - children play with teachers or more experienced people and individual games, in which language plays an important role.
[bookmark: _Toc484518463]Characteristic 3: A system of play that develops spatial orientation in the direction of social constructivism is organized as the mainstream activity in the child's life, that is the means of developing the child's self-learning personality and during class time as an educational method aiming to develop components such as spatial perception, visualization, and reasoning.
[bookmark: _Toc484518464]1.3. THE PLAY WITH THE DEVELOPMENT OF SPATIAL ABILITY FOR CHILDREN OF 5-6 YEARS OF AGE
[bookmark: _Toc484518465]1.3.1. Concept of play
· [bookmark: _Toc484518467]D. B. Elkonin’s concept of play is built on the following basic arguments:
· [bookmark: _Toc484518468]The play is an activity close to art, not derived from biological needs, to create mental satisfaction;
· [bookmark: _Toc484518469]The similarity between the play and art is that they are all fictional;
· [bookmark: _Toc484518470]No play without a prototype is a serious labor that appears before itself in terms of time and nature..
· [bookmark: _Toc484518471]From a psychological point of view, the play is an orientation, that is, the visualization of the performance of the work, other than the direct realization of the result of material value..
[bookmark: _Toc484518475]1.3.2. Common framework of the play 
[bookmark: _Toc484518477]According to D. B. Elkonin, the most basic elements of the play are: the role that the child reincarnates while playing; story plot - the relation conveyed in the play and copied from adult life, recreated by players through specific play actions; the rules that players must adhere to.
The play is structured to create a self-learning mechanism, self-development, helping students to be active and creative according to their abilities and needs.. 
[bookmark: _Toc484518484]The space-oriented development play we study in design is well structured: the shoulder holds the function of developing action and content; the story plot reflects the reality of life as the generalization of the content of play; the rules.
[bookmark: _Toc484518485]1.3.3. Forms of play that have an advantage in developing spatial abilities for children of 5-6 years of age
[bookmark: _Toc484518487][bookmark: _Toc484518489]1.3.3.1. The building-assembling play and the development of spatial ability. The building-assembling play is a form of creative play in which children reflect the world around them, design and decorate their own buildings. There are many common forms of assembling play according to the characteristics of the cognitive process. Each type of assembling activity has the advantage of developing a component capability in spatial orientation.
Assembling with a prototype: This has the advantage of developing children’s spatial perception.
[image: ]
[bookmark: _Toc484518493]Figure 1.1. Assembling with a complete prototype
Assembling with a model: This has the advantage of developing children’s spatial visualization.
Child’s product
Model

[image: Description: &Rcy;&icy;&scy;. 3. &Kcy;&ocy;&ncy;&scy;&tcy;&rcy;&ucy;&icy;&rcy;&ocy;&vcy;&acy;&ncy;&icy;&iecy; &pcy;&ocy; &mcy;&ocy;&dcy;&iecy;&lcy;&icy;]
[bookmark: _Toc484518494]Figure 1.2. Assembling with a model
Assembling following requirement: This has the advantage of developing children’s spatial reasoning.
Assembling following a visual diagram: This has the advantage of developing children’s spatial visualization.
[image: ]
[bookmark: _Toc484518495]Figure 1.3. Flat diagram for assembling 3D construction
Assembling following ideas: This has the advantage of developing children’s spatial visualization and reasoning
Assembling following topics: This has the advantage of developing children’s spatial visualization and reasoning
Assembling in Carkas style: This has the advantage of developing children’s spatial visualization and reasoning 
[image: ]
[bookmark: _Toc484518496]Figure 1.4. Carkas (right) and assembling with some adjustments in details compared to Carkas
[bookmark: _Toc484518497]1.3.3.2. Movement play and the development of spatial abilities
[bookmark: _Toc484518498]Due to the key role of movement and visualization in spatial orientation, folk games and special movement games play an important role in the development of spatial orientation as well as the development of all components of spatial perception, visualization, and reasoning.
[bookmark: _Toc484518500]1.3.3.3. Learning play and the development of spatial abilities
Learning play are a form of educational and instructional games, games with content and rules of play that are available, developed by adults and brought into the child's life, with adult guiding and controlling the playing process. Learning play are teaching hours, teaching a variety of principles of game organization, principles of teaching for development, and are characterized by the presence of rules consistent with the culture of the play and assessment systems in teaching, one of the active teaching methods in the process of educating spatial orientation for children..
[bookmark: _Toc484518501]1.3.4. Play as a teaching method and play for developing spatial ablities
Using play to develop specific psychological functions (perception, reasoning, memorizing, etc.) is the use of play as a method. The play is proposed as a method which will be externally defined as the child's playing actions and the game organization action of the preschool teacher, the inner level being the general psychological processes and the process of spatial perception in particular directed by the teacher. 
[bookmark: _Toc484518503]To sum up, from the arguments in sections 1.3.3.1, 1.3.3.2, especially section 1.3.3.3 - learning play and the development of spatial abilities, we make the following statements.:
[bookmark: _Toc484518504]The play for developing spatial ablities is a type of learning game that teaches children spatial orientation (spatial perception, spatial visualization and spatial reasoning) and is used by the educator systematically. In this topic we study the following learning play that have the advantages for the development of spatial orientation, including: movement play; building-assembling play; language and printing play .
[bookmark: _Toc484518505]
Conclusion of chapter 1
[bookmark: _Toc484518507]Space orientation (in a narrow sense) is a component of orientation that determines the directions and positional relations in a given coordinate system, forming a symbolic representation of the spatial, involving cognition, memory and reasoning in the process of spatial orientation.
Spatial ability is an individual attribute based on the psychological conditions of the subject, such as spatial perception, visualization, reasoning, which allows the subject to determine the direction, location, different spatial relations and structures. The participation of spatial visualization, which is the inner element of the brain, plays an important role in turning the spatial orientation into the spatial ability of each individual..
[bookmark: _Toc484518508]The play develops spatial orientation for 5-6-year-olds in an activity approach, which is also the model of social constructivist teaching that has the following three characteristics.:
[bookmark: _Toc484518509]- The object of the spatial orientation, in the first form, is the objective reality, the space at a certain place, and the second is the image of objective reality, the psychological reflection of the objective reality - the symbol of space. The play must help the child capture the real space to get a symbol about it.
[bookmark: _Toc484518510]- A well-structured system of learning play with playable content, action and rules collected by adults, systematized or tuned to develop spatial perception spatial visualization and spatial reasoning. The playing task implies the teaching task so that the learning activity-spatial perception is controlled by the rules of the game, so the teaching has a mechanism of self-control from the children. There are play in the form of movement play, building-assembling play, language play; 
[bookmark: _Toc484518511]- Play for developing spatial abilities are organized according to the most recent developmental views, and are organized according to the general scheme of the development of all forms of activity in children: initially the activity of the child happens with adults, then in the form of independent activities with their peers, and finally, in the form of independent activity of each individual child, to create three internalisations: outward action, verbal action and brain action.
[bookmark: _Toc484518512]CHAPTER 2
THE REALITY OF THE USE OF PLAY FOR DEVELOPING SPATIAL ABILITIES FOR CHILDREN OF 5-6 YEARS OF AGE
[bookmark: _Toc484518514]2.1. SCIENTIFIC FOUNDATION FOR THE SURVEY OF REALITY
[bookmark: _Toc484518515]The entire arguments of chapter have been abridged in table 2.1 of chapter 2 and is used as the argumentation foundation for organizing the survey of reality of the use of play for developing spatial abilities for children of 5-6 years of age.
[bookmark: _Toc484518563]2.2. OBJECTIVE AND CONTENT OF THE SURVEY OF THE REALITY
[bookmark: _Toc484518564][bookmark: _Toc484518566]2.2.1. Objective of the survey: the reality of the use of play for developing spatial abilities for children of 5-6 years of age.
[bookmark: _Toc484518569]2.2.2. Contents of the survey: surveying the reality of teachers’ awareness of basic concepts: spatial orientation, spatial ability, play for developing children’s spatial abilities; surveying the reality of the use of play for developing spatial abilities for children of 5-6 years of age following an activity approach; surveying the development of spatial abilities of children of 5-6 years of age at an educational area in Vietnam; surveying the reality of training and guiding materials for preschool teachers to implement the program of teaching children about spatial abilities.
[bookmark: _Toc484518570][bookmark: _Toc484518571][bookmark: _Toc484518572]2.3. SUBJECTS OF THE SURVEY:100 preschool teachers in Ho Chi Minh City; 100 children of 5-6 years of age: Preschool number 6 (District 3, HCMC), Preschool number 13 (Tan Binh district, HCMC), Vang Anh preschool (District 12, HCMC), 2/9 Preschool (District 10, HCMC).
[bookmark: _Toc484518573]2.4. SURVEY METHODS
[bookmark: _Toc484518574][bookmark: _Toc484518581][bookmark: _Toc484518582][bookmark: _Toc484518583]Method 1 - Questionnaire to survey teachers’ perception; Method 2 - Analyzing teachers’ educational plan; Method 3 - Observing the organization of educational activities for developing spatial abilities for children of 5-6 years of age in some preschools in Ho Chi Minh City; Method 4 - General multiple-choice quiz for measuring the development of spatial abilities of children of 5-7 years of age.
[bookmark: _Toc484518620]2.5. SURVEY RESULS
[bookmark: _Toc484518621]2.5.1. Results of the survey of teachers’ perception of play for developing spatial abilities. Surveys show that many teachers confuse spatial orientation with spatial perception, unclear about the concept of spatial ability and confused of the psychological structure of spatial orientation with spatial orientation, unable to see spatial orientation as a brain component, the determinant of spatial orientation; has not mastered the concept of play but has experience of identifying the play through its structural elements; hs no clear perception of the need to choose and use play for teaching spatial orientation systematically. Teachers’ perception of classification criteria and the diversity of general game classification systems and spatial orientation play are  not sufficient and insightful.
[bookmark: _Toc484518751][bookmark: _Toc484518820]2.5.2. Results of the survey of the reality of the use of play for developing spatial orientation for children of 5-6 years of age: Teachers currently have not properly identified the task of developing spatial orientation for children of 5-6 years of age. Although they view the play as a method for teaching spatial orientation to children, teachers still do not have the orientation to use the game under the system of developing independent activities for children, according to the mechanism from outward to inward, full of components of spatial orientation.
[bookmark: _Toc484518821][bookmark: _Toc484518837]2.5.3. Results of the survey of the reality of the development of spatial abilities of children of 5-6 years of age. In general, the development of children’s spatial abilities is low, demonstrating the the study and popularization of the psychological nature of spatial orientation, spatial abilities and the teaching process for developing spatial abilities following the activity approach in preschool is necessary. 
[bookmark: _Toc484518838]2.5.4. Results of the survey of the training and guiding materials for preschool teachers to implement the program of teaching spatial orientation for children
[bookmark: _Toc484518849]The training materials, preschool curricula, guiding materials for preschool teachers currently have not discussed the issues of spatial visualization and spatial reasoning, the core element of the formation of spatial orientation. Therefore, the training and guiding of preschool teachers have not focused on the method for organizing activities for developing spatial visualization and spatial reasoning for children. This causes the spatial ability of children of 5-6 years of age to fail to develop equally to their potentials, causing lots of limitations in studying math in high school, the period which  requires children strong spatial visualization and spatial reasoning in their brain.
[bookmark: _Toc484518850]
Conclusions of chapter 2
[bookmark: _Toc484518853][bookmark: _Toc484518854]Teachers’ perception of the use of play for developing spatial ability is still limited. Educational activities of preschool teachers currently have not included the task of developing spatial ability for children. Teachers also do not have the orientation to use play systematically; suitable with the mechanism of development of spatial abilities of children of 5-6 years of age. 
[bookmark: _Toc484518855]Spatial abilities of children of 5-6 years of age at the surveyed location are still limited. Spatial perception in terms of right-left directions has not been formed in most children. Children mainly orientate in space thanks to spatial perception in practical outward actions. Spatial perception in the inward side has not been formed, which is the main cause negatively affecting the development of spatial visualization and reasoning for children at this age.
Training and guiding materials for teawchers to implement the preschool curriculum have not discussed and popularized sufficiently information of the rules of formation and characteristics of the development of spatial abilities of children in general and children of 5-6 years of age in particular. This is also an issue of concern, having a certain impact on teachers’ perception as well as the realistic effectivenss of the educational process for developing spatial abilities of children of 5-6 years of age.
[bookmark: _Toc484518856]

CHƯƠNG 3
[bookmark: _Hlk493825693]CONSTRUCTING AND EXPERIMENTING THE CHOICE AND USE OF A SYSTEM OF PLAY FOR DEVELOPING SPATIAL ABILITIES FOR CHILDREN OF 5-6 YEARS OF AGE
[bookmark: _Toc484518859]3.1. CHOOSING AND USING A SYSTEM OF PLAY FOR DEVELOPING SPATIAL ABILITIES FOR CHILDREN OF 5-6 YEARS OF
[bookmark: _Toc484518860]3.1.1. Scientific foundation for the choice and use of play for developing spatial abilities for children of 5-6 years of age
[bookmark: _Toc484518861]The theoretical and practical foundation in chapter 1 and chapter 2 allow us to identify criteria for choosing and using a system of play for developing spatial abilities for children of 5-6 years of age as follows:
· [bookmark: _Toc484518862]Educational content criterion. Play that have advantages for developing components of spatial abilities: spatial perception, spatial visualization, spatial reasoning. 
· [bookmark: _Toc484518863]Methods for organzing the play criterion: The play is organized as a teaching method not only meeting the educational content but also being organized as an educational environment, the appropriate social and physical environments.
[bookmark: _Toc484518866]Social and physical environments in the process of using the play as a method for developing spatial abilities for children of 5-6 years of age are organized according to the development levels of actions with perception as follows:
· [bookmark: _Toc484518867]Level 1: Spatial orientation by the meterial action. Space senses, spatial displays, spatial thinking are in the form of hand, foot, body and eye action ... toys are the physical environment and the rules of the game are the social environment. The toy consists of real space (classroom, playground) or its image (photo, picture or model of real space). Play rules and guidelines for touching or placing actions, placing the husband to help the child perform external actions (the lead part). After the implementation of the child will appear orientation, young new thinking about the condition and how to implement action-oriented space and action play.
· [bookmark: _Toc484518868]Level 2: Spatial orientation by the verbal action expressed in the language of the spatial signs. spatial sensory action, spatial representation, spatial thinking are in the form of language action. Teaching at this level emphasizes the child's report of external action. The educational environment is the language environment that is installed in the game. Games often have the words of the child's speech or words in the form of knives or dialogue.
· [bookmark: _Toc484518869]Level 3: Spatial orientation is at a mental level where actions are shortened and automatized and transferred to the level of symbolic action (mental activity) or emanation. spatial sensory action, spatial representation, spatial thinking are both internal actions or extrinsic actions are intentional. At this level, the rules of the game often require the child to act in all three ways: outside, in language and within, but the main role is still the brain activity of the child. Rule of play gives children the right to think for themselves. The educational environment is the social environment, giving priority to interaction between children. Speed ​​and emulation games are about creating a kind of interactive social environment.
[bookmark: _Toc484518870]3.1.2. Introduction of the system of play
· [bookmark: _Toc484518871]Based on the contents for education developing components of spatial abilities, the system of play for developin spatial abilities for children of 5-6 years of age is divided into groups:
· [bookmark: _Toc484518872]Play for developing spatial perception 
· Play for developing spatial visualization 
· [bookmark: _Toc484518880][bookmark: _Toc484518885]Play for developing spatial reasoning
· [bookmark: _Toc484518886]Based on the mechanism of developing activities with human cultures, the system of play for developing spatial abilities is divided into groups: 
· [bookmark: _Toc484518887]Collective play – playing with adults, 
· [bookmark: _Toc484518888]Independent play for children;
· [bookmark: _Toc484518889]Based on the mechanism of internalization of an activity with perception, the system of play for developing spatial abilities is divided into groups:
· [bookmark: _Toc484518890]Play for developing outward activities (space-oriented play during movement, space-oriented play in still mode, building-assembling play), forming activities of spatial orientation at level 1;
· [bookmark: _Toc484518891]Play using language, forming spatial orientation activities at level 2;
· [bookmark: _Toc484518892]Play for developing inward activities (space-oriented play during movement, space-oriented play in still mode, building-assembling play), forming activities of spatial orientation at level3 (or 4).
[bookmark: _Toc484518920]3.1.3. Instructions for chooosing and using play following the principles of teaching for development with an activity approach
3.1.3.1. Principles for chooosing and using play following the principles of teaching for development with an activity approach 
The system of play for developing spatial abilities that we designed is a teaching method for development so the play have been selected based on the principle of teaching for development.
[bookmark: _Hlk493852797]Principle 1 - Motivating teaching, organizing the teaching process in a voluntary way and involving children in the main activity. 
Principle 2 - Teaching at advanced level, requiring the choice of an appropriate system of play for preschool children making children put efforts in thinking, without recreating the activity mechanically. 
Principle 3 - Active teaching (high-tempo instruction) eliminates monotonous review. Revision must include the acquired knowledge and skills in diverse and multiple choice exercises and games. 
Principle 4 - Systematic and structured working for the development of the individual child, including the youngest child. 
[bookmark: _Toc484518935]Principle 5 - Choosing the play from playing with adults to playing independently. 
3.1.3.1. Specific instructions for the use of play as a method for developing spatial abilities for chidren of 5-6 years of age
Based on the science and principle of selection, using games to develop spatial orientation for 5-6 year olds, we propose measures to organize game systems sequentially. Elements of spatial orientation and sequential development of a conscious act (action outside of the action). Space-oriented action is a conscious act consisting of two parts: the direction and the implementation. In children, the orientation takes place after the implementation, that is, the child then begins to think about the path (sequence) and the mode of action in the following order.:
Level 1: The spatial ability action takes place at the material level. At this stage, role modeling, guidance, guidance, action with children is extremely important. 
Level 2: The spatial ability action takes place at the verbal level. After many times the child has taken an action outside, the child wants to re-execute the spatial action by repeating the action or voice in order to recall the mode and sequence of action that the child is taking action on. language. Teachers need to be aware of the time that language actions occur with the child, helping them to complete the action.
Level 3: The spatial ability action takes place at the mental level: After many times, the child mentally silently thinks for himself, acting out the direction of the space outside. This stage gv does not interfere but gives the child the opportunity to play independent games.
Teachers organize the physical environment and social environment using games to develop spatial perception, spatial representation and spatial thinking in children in three stages as follows:
a. Stage 1: Developing the spatial perception task for children
	Stage of development
	Organization of physical environment
	Organization of social environment

	Spatial perception
	+ At the material level:
Organize hands-on actions such as placing an edge, placing a stack, or rotating a person, turning the head, or moving, pulling the object closer to the direct object of the motion. , from other objects) to orient space
	
The physical environment is the young body, the hands that regulate the actions of the hands, such as placing an edge, placing a husband, or turning a person, play an important role in making it easy for the child to perform an external counter-action. space orientation.
	
-The interaction between her and the child is set in the rules of the game so that the child's compulsive play actions must perform direct, manual, eye-to-eye matching actions with all senses with the crankshaft. your body, the other person's, or any object.
- At this stage, the teacher can model the action play, the perceptual action, ie the orientation is in the teacher and the implementation is in the child.
- When the child has the experience of playing, teachers take into account the rules of the game to gradually eliminate the role of the host, to the children themselves organized play.

	
	+ At the verbal level
Use words to describe the actions outside
	
Toys and playgrounds do not play a role as they do in the previous period
	
- Adjust the rules of the game, action rules to play the action of the language.
- If the child has not performed the language action but only performs an external reconciliation action, the teacher encourages the child to speak by speaking with the child while performing spatial orientation actions.
If the child has been able to speak out loud or speak at the same time as performing external actions, the teacher is not required to participate in the game with the child.

	
	+ At the mental level
It is the thought of the sense of spatial dimension (the axis of one 's body, the other person or another object) in the mind and the way of matching the surrounding space with the spatial sense standard that the child previously was formed in the brain.
	
The teacher needs to select and use toys that force the child to perform comparative actions in mind that can not perform external reconciliation actions to solve the space-oriented task in the game.
	
The teacher needs to choose the game with the rules or adjust the rules so that the child performs an internal collating action as follows:
- Teachers adjust the rules of play associated with the speed of emulation;
Rule of play forces children to act independently, children must think in their own minds, externally to perform spatial orientations without hinting or guiding them.



b. Stage 2: Developing the spatial visualization task for children
	Stage of development
	Organization of physical environment
	Organization of social environment

	Spatial visualization
	+ At the material level:
The outside action for children to perform space displays is the movements of the hands and body so as to:

- Performing external spatial relationships such as events, moving, or rotating between objects and looking at different angles;
- Folding-unfolding a three-dimensional object in two dimensions, and two dimensions in three dimensions
- Cut out every detail of an object
	
At this stage, the physical environment plays an important role in helping the child succeed in moving, twisting, opening, and cutting objects. Toys that show children the space outside have the following characteristics:
- Reproducing the change of the spatial state of the object while moving, or reconstructing the spatial relationship between the objects or the perspective of the child.
- Reproducing the structural change of the image of a 3D object into 2D.
Reproduction by hand and eye structure of the cuticle or detail of the image should be built in the brain.
	
The rules of the game regulate the actions of the child in order to force the child to perform actions of moving, rotating, rotating, folding, disassembling, detailing outside to visualize the spatial relationship, structure Create two-dimensional, three-dimensional and one-dimensional space.
The phase of external action formation takes place primarily in the form of joint activity between the child or her or a more experienced child. At this stage, the teacher can model, instruct, instruct, play, and perceive (play with the child), that is, the orientation is located in the teacher and the implementation is in the child.
When the child has a play experience, the teacher takes into account the design of the rules in order to gradually eliminate the role of the host, proceed to the children themselves to organize the game.

	
	+At the verbal level
Verbal action in spatial representation is a description of the external actions of the hands and body as it moves, rotates, folds open, and cuts out layers of objects.
	
Toys and playgrounds do not play a role as they do in the previous period
	
Teachers should note that organizing the social environment is the child's language environment so that the rules governing the game play the role of language action. If a child has not performed the verbal action but only performs an external reconciliation action, the teacher encourages the child to speak by speaking with the child while performing spatial orientation actions. If a child is able to speak out loud or speak at the same time as performing external actions, the teacher does not need to be involved in the game with the child..

	
	+ At the mental level
The inner workings of spatial representation are spatial relationships, spatial manipulation, and spatial stratification performed in the brain.
	
The teacher needs to select and use toys that force the child to perform actions that display the space in his head without being able to perform the rotating, folding, shearing operations outside to solve the task of orientation. Space in the game.

	
This stage of social environment is the interaction between her and the child hidden in the rules of the game without her participation, guidance, forcing children to visualize themselves in the brain space display format to solve. Decide the task of playing by:
+ Teacher adjusts the rules of play associated with the speed of emulation;
+ Children have to carry out the act of imagining spatial relations, manipulating the space and cutting the space in the mind, then exiting the mind to solve the task of playing.


c. Stage 3: Developing the spatial reasoning task for children
	Stage of development
	Organization of physical environment
	Organization of social environment

	Spatial reasoning
	+At the material level:
Action at the external level of thinking is that the child carries out the trial action by trial and error
	
Toys, playgrounds, children's body less fluctuate, changes in the course of the game
	
Teacher can: Teacher plays with the child, to model the action of thinking, ie find the path and method of appropriate playing action.

	
	+ At the verbal level Action at the language level forces children to begin to know the road, the mode of action play
	
Toys, playgrounds, children's body less fluctuate, changes in the course of the game
	
At this stage, the teacher encourages the child, helps him or her to complete that language action, recites the way and the way of action.

	
	 + At the mental level
Acting in space thinking at the inner level requires the child to think and choose the path, the most appropriate action mode of play.
	
Toys, playgrounds, and children's bodies are constantly in turmoil during the game, requiring the child to find the best course and method to solve the task.
	
This stage is totally free for the child to play the game.


[bookmark: _Toc484518962]
3.2. PEDOGICAL EXPERIMENTATION
[bookmark: _Toc484518963]3.2.1. Objective of the experiment: Evaluating the effectiveness of the system of play designed for developing spatial abilities for children of 5-6 years of age following an activity approach, suitable with the principle of development principle of spatial abilities of children at this age.
[bookmark: _Toc484518964][bookmark: _Toc484518965]3.2.2. Contents of the experiment: Organizing educational processed in order to develop basic components of spatial abilities: spatial perception, spatial visualization, spatial reasoning;
[bookmark: _Toc484518966]Organizing the educational process in which the system of play play the role of the teaching method.
[bookmark: _Toc484518967]3.2.3. Subjects of the experiment
[bookmark: _Toc484518969]Conducting the experiment to survey 96 children of 5-6 years of age of Preschool number 6, district 3, to adjust the experiment tools. After that, conduct formation experiment with 50 children of 5-6 years of age, 25 of which were chosen from the Son Ca class as the control group and 25 from Hoa Mi class as the experimental group.
[bookmark: _Toc484518970][bookmark: _Toc484518971]Conditions for experiment: Pedagogical experiment was conducted in normal educational conditions. The control group and experimental group are both implemented with the current preschool curriculum. The experimental group used the system of play for developing spatial perception, spatial visualization and spatial reasoning following the order proposed in chapter 3 in educational activities in the preschool. The control group still organized educational activities following the common plan of the preschool.
[bookmark: _Toc484518972]3.2.4. Eperiment schedule
· Choosing the control and experimental samples of the same properties
· [bookmark: _Toc484518977]Informing teachers of the purpose, contents and methods for organizing a system of play, implemented in the following 3 stages:
· [bookmark: _Toc484518978]Stage 1:  Using the system of play for developing the spatial perception of children of 5-6 years of age.
· [bookmark: _Toc484518979]Stage 2: Revising the use of play for developing spatial perception and the use of the system of play for developing spatial visualization for children of 5-6 years of age.
· [bookmark: _Toc484518980]Stage 3: Revising the use of play for developing spatial perception and spatial visualization and the use of the system of play for developing spatial reasoning for children of 5-6 years of age.
· [bookmark: _Toc484518981]Preparing all the necessary conditions in terms of raw materials, tools, toys, playgrounds to conduct the experiment.
[bookmark: _Toc484518986]3.2.5. Methods evaluating for results of the survey
Methods for measuring experiments’ input and outpit
[bookmark: _Toc484518989]Test for measuring the development of spatial perception: measuring spatial perception on a two-dimensional surface (paper surface) and three-dimensional object (using one object in the picture as the landmark for identifying the location of the object) and the grading scale is specified in appendix 9.
[bookmark: _Toc484518990]Test for measuring the development of spatial visualization: measuring spatial visualization through the manipulation to turn two-dimensional space into three-dimensional space and spatial visualization in layers of details of a structure including the basic lines and complementary details and the grading scale is specified in appendix 9. 
[bookmark: _Toc484518991]Test for measuring the development of spatial reasoning: measuring the ability to deal with the practice task, cutting following different margins, using spatial reasoning to find the relations between the curvy level of the margin and the posture of the hand and scissors, in light of which, the level of spatial reasoning of children of 5-6 years of age. The test and the grading scale are specified in appendix 9.
[bookmark: _Toc484518992]3.2.6. Experiment results
[bookmark: _Toc484518993]3.2.6.1. Pre-experiment results
[bookmark: _Toc484518994]Table 3.1. A summary of results of the pre-experiment survey of spatial abilities of children of 5-6 years of age
	Level of development
	Group
	Very low
	Low
	Average
	High
	Very high
	Mean
	SD

	
	
	Fre
quency
	%
	Fre
quency
	%
	Fre
quency
	%
	Fre
quency
	%
	Fre
quency
	%
	
	

	Spatial perception
	Control
	
	
	26
	52
	8
	8
	8
	16
	
	
	0.64
	0.749

	
	Experimental
	
	
	22
	44
	10
	10
	10
	22
	
	
	0.76
	0.771

	Spatial visualization
	Control
	
	
	8
	16
	22
	44
	20
	40
	
	
	1.24
	0.716

	
	Experimental
	
	
	8
	16
	26
	52
	16
	32
	
	
	1.16
	0.681

	Spatial reasoning
	Control
	18
	36
	10
	20
	14
	28
	4
	8
	4
	8
	1.32
	1.269

	
	Experiment
	12
	24
	10
	20
	20
	40
	6
	12
	2
	4
	1.52
	1.111


[bookmark: _Toc484518996]
According to the table above, the spatial orientation of children in both the experimental class and the experimental pre-class have some common characteristics:
Space sensation in the two-dimensional plane of the child is low, the group accounted for 52% and the group tn accounted for 44%. Children find it difficult to determine the positional correlation in the two-dimensional plane.
Children's space display is average, group is 44%, group is 52%. The ability to display space in the form of two-dimensional manipulation into 3-dimensional space is relatively low. The ability to display shaded space - a detail of a structure that includes lines and additional details of the child is not good. Most of the children still rely on the counselor's instructions.
Spatial thinking of children is very low, low and medium high rate, as follows: very low level: group is 18%, group of 12%; Low: the group and tn account for 20%, the average: the group is 14%, the group tn 20%. Expressing low levels of thinking in children is shown by slow cutting speeds and large cutoff deviations. Most children cut one way for all the pictures and took a long time to move, pull, or lift the scissors to initiate another cut. Because of not finding the correct method and cutting sequence, most children have the following errors: cutting fast but not cutting edge of shape, cutting edge of shape but cutting very slowly. The majority of children have not yet formed the action of space thinking to find the appropriate cutting method in accordance with the ever-changing curvature of the figure. This confirms that the level of spatial reasoning development of 5-6 year old children in the pre-experimental control and experimental group is low.
[bookmark: _Toc484519027]3.2.6.2. Description of the organization of the formation experiment
Introducing the plan of the experiment of using play following the principle of teaching for development
· [bookmark: _Toc484519029]Stage 1: December 2015 and January 2016: Using the system of play to develop spatial perception for children of 5-6 years of age. This time was distributed focusing on practicing spatial perception at linguistic levels, internal level, orientation from others and random objects. Timing regulations should be flexible depending on the development of the child..
· [bookmark: _Toc484519030]Stage 2: February-March 2016: Revising the use of the play to develop spatial perception and the use of a system of play to develop spatial visualization for children of 5-6 years of age.
· [bookmark: _Toc484519031]Stage 3: April-May 2016: Revising the use ot play of spatial perception and visualization and the use of a system of play for developing spatial reasoning for children of 5-6 years of age
[bookmark: _Toc484519032]The experiment took place at the same time with the implementation of the educational plan at the preschool. Experimenting the system of play for developing spatial orientation in all educational activities: organizing class, break and all activities of children at the preschool.
[bookmark: _Toc484519033]3.2.6.3. Post-experiment results
[bookmark: _Toc484519035]Table 3.5. A summary of results of the post-experiment survey of spatial abilities of children of 5-6 years of age
	Level of development
	Group
	Very low
	Low
	Average
	High
	Very high
	M
	SD

	
	
	Z
	%
	Z
	%
	Z
	%
	Z
	%
	Z
	%
	
	

	Spatial perception
	Control
	
	
	21
	42
	17
	40
	12
	24
	
	
	0.82
	0.773

	
	Experimental
	
	
	6
	12
	18
	36
	26
	52
	
	
	1.4
	0.700

	Spatial visualization
	Control
	
	
	6
	16.0
	24
	44.0
	20.0
	40
	
	
	1.28
	0.671

	
	Experimental
	
	
	4
	8.0
	6
	12.0
	40.0
	80
	
	
	1.72
	0.607

	Spatial reasoning
	Control
	10
	20.0
	14
	28.0
	18
	36.0
	4
	8
	4
	8
	1.56
	1.146

	
	Experiment
	2
	4.0
	4
	8.0
	28
	56.0
	10
	20
	6
	12
	2.28
	0.927


[bookmark: _Toc484519040]According to the above table, after the experiment, we conducted the measurement, observation and analysis of the obtained results, we have the following comments that the experiment group has made significant changes as follows:
The spatial perception of the two-dimensional plane of the child group has improved markedly compared to that of the group. Most of the children in the conglomerate formed spatial sensory abilities at the inner level; children performed fast, accurate subtests and coherent language reflections when spatially perceptual in the 2D plane and 3 afternoon (take a picture as a standard to determine the location of other objects). The space that children undergo perception is really flexible, meaning that they can pinpoint the location of an object when it is in complex interstitial space.
The spatial visualization of children in the high altitude group skyrocketed compared to the experimental group. The result of the test in the test of spatial representation of children in group tn shows the participation of both types of spatial display, namely spatial manipulation and spatial stratification.
The spatial thinking of group children has shifted to high, high and very high levels, while the group remains low and very low after experiment. The change in spatial perception and spatial display at the inner level helps the group to significantly change spatial thinking when the child first appears subunit structures, Measures to perform fast and accurate cropping tasks in the subtest.. 
[bookmark: _Toc484519069]Conclusions of chapter 3
The choice and use of a system of play for developing spatial abilities for children of 5-6 years of age were conducted following the theory of teaching for development-teaching following the closest developed area, obeying the 5 principles:
Principle 1 - Motivating teaching, organizing the teaching process in a voluntary way and involving children in the main activity; 
Principle 2 - Teaching at advanced land complicated evel; 
Principle 3 - Active teaching (high-tempo instruction); 
Principle 4 - Systematic and structured working for the development of the individual child, including the youngest child; 
Principle 5 - Choosing the play from playing with adults to playing independently.
[bookmark: _Toc484519070]We have developed a system of diverse play arranged according to the development of actions of spatial perception, spatial visualization, spatial reasoning, in other words, they are arranged following the internalization line from external to internal aspect and the outward rout so thay can be divided into play for developing external actions, verbal actions and internal brain actions; arranged in the form of playing with adults or independent playing;
[bookmark: _Toc484519071]Each play requires the organization of a certain environment. The environment is the collection of factors impacting the child, causing the transformation of actions from external to internal aspects or vice versa, including the physical environments and social environments. Physical environment is defined including toys and playgrounds, social environment installed in the rule of the activity includes regulations about interaction between the child and the adult or amore experienced person.
[bookmark: _Toc484519072]Experiment initially shows the effectiveness of the above system of play to the development of spatial abilities of children of 5-6 years of age.

CONCLUSIONS AND SUGGESTIONS
1. CONCLUSIONS
1.1. Developing spatial abilities for children of 5-6 years of age is the comprehensive development of components of spatial orientation including spatial perception, spatial visualization and spatial reasoning, in which spatial visualization is an important brain component to form spatial ability from an internal perspective. The development of spatial abilities following an activity approach occur from external actions, verbal actions to internal brain actions and can be conducted effectively through play. 
1.2. Results of the survey of the reality of the development of spatial abilities for children of 5-6 years of age show many current limits as follows: 
Teachers’ perception of the use of play to develop spatial abilities is still limited: confusion between concepts of spatial orientation, spatial perception, spatial ability; not understanding that spatial visualization is a brain component, the decisive component for the spatial ability; not grasping the concept of play as well as unclear perception of the necessity of systematic using play for teaching children spatial orientation.
Teachers have not used play with a task of developing completely components of spatial orientation: spatial perception, spatial visualization and spatial reasoning. Teachers also have not had the orientation to use a system of play suitable with the mechanism of development of spatial abilities of children of 5-6 years of age.
Spatial abilities of children of 5-6 years of age at the surveyed area were limited, spatial perception via right-left side has not been formed in most children, affecting negatively the development of spatial visualization and spatial reasoning.
1.3. The use of play for developing spatial abilities for children of 5-6 years of age studied based on the view of activity and constructivism in education has the following characteristics:
This is a type of learning game with contents, activities and rules collected by adults, systematized or adjusted to develop spatial perception, spatial representation, spatial thinking. The playing task contains teaching tasks so that learning activity - spatial perception is governed by the rules of the game, so the teaching has a mechanism of self-control from the children.
Spatial orientation development play are arranged according to levels of perception, visualization, spatial reasoning at external dynamic levels, verbal actions, and inner brain activity; these are games in the form of movement games, building and assembling games, and language games.
This system of play is organized according to the general scheme of the development of all forms of activity in the child: initially the child play with adults, after that, in the form of independent playing with peers, and finally independent playing of each individual in accordance with the degree of interiorization of the child's spatial perception actions.
1.4. Results of the experiment initially confirms the educational effect of this system of play. Children in the experimental group, after experiment, showed signs of development of spatial abilities from an internal aspect. Spatial substructures gradually occurred clearly and flexibly, helping children solve spatial orientation task accurately and quickly.
2. SUGGESTIONS
The research results of the research are initially feasible and effective in developing spatial orientation for 5-6 year-old children. In order to contribute to improving this process in practice, we have some suggestions as follows:
· For preschool education managers
[bookmark: _Toc484519074]It is necessary to update knowledge on: spatial orientation, spatial orientation capacity, spatial perception, spatial visualization and spatial thinking, as well as additional content and methods to develop spatial orientation for children in preschool education programs.
Supplementing preschool teachers with training materials on the theoretical basis of developing spatial orientation and how to use the game system to develop spatial orientation skills for 5-6 year old preschoolers.
Organizing regular training courses for teachers is an urgent task for teachers to understand the development of spatial orientation for 5-6 year-old children in preschools.
[bookmark: _Toc484519077]It is necessary to continue research and explore new types of games, contributing to improve the game development system spatial orientation not only for 5-6 years old preschool children but also widely applicable for other ages. Contributing to the development of cognitive abilities, is a very necessary condition for children to attend grade one.
· For preschool teachers
Active learning, research to raise awareness about spatial orientation and spatial orientation capabilities, in which space is a very important brain element that promotes spatial orientation development as well as the ability to receive The child's condition is a condition for the child to learn math and to perform well the practical activities.
Attention should be paid to the use of diverse and flexible types of games in children's activities in preschools so that they conform to the rules of forming the spatial orientation capability, suitable with children's interests and abilities of 5-6 years old preschool children to get the best educational effect.
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