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INTRODUCTION 

The present study explored an intervention program which 

integrated physical activity (PA) through Eshkol-Wachman 

Movement Notation (EWMN) with theoretical learning at primary 

school. This was a field research designed to improve primary 

school pupils' attainments in and attitude towards a theoretical 

subject in geometry. The present study originated in the need to 

examine whether this program is suitable for incorporation within 

the curricula prevalent today with the purpose of improving and 

rationalizing them. Moreover, it aimed to deepen and enrich the 

knowledge and understanding of the researching teacher.  

The effectiveness of the intervention program was checked 

by comparing two experiment groups with two control groups. 

The experiment groups learnt the topics of angles and symmetries 

through the intervention program described in part II and the two 

control groups learnt the topics in the customary way which 

combines teachers' frontal explanation and exercising with the aid 

of a textbook. 

The present study explored whether bodily movement, in 

addition to its considerable importance for the motor development 

of children, could benefit their theoretical learning since children 

learn about the world by being aware of bodily movement (Shaw, 

1990). PA through EWMN combines cognitive, descriptive, 

logical, deductive and rules-oriented thinking.  

 EWMN is a language based on an analytical method which 

defines the units necessary for describing human body movement 

in space and time. The description is done in relation to a 

geographic-spherical system of reference and is written on a 

special text page representing the body structure (Eshkol & 

Harries, 2000).  
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The uniqueness of teaching through EWMN is the fact that 

its comprehension is translated into a visual experience. Learning 

is experiential – through movement – and formal – through 

directed and defined rules (Sapir & Blum, 2002). EWMN is 

universal and can be taught by every teacher who has specialized 

in it. 

Research objectives 

• Implementing an intervention program, using PA 

through EWMN, in teaching two geometry topics: angles and 

reflection and rotational symmetry.  

• Examining the effect of the intervention program, 

based on PA through EWMN on learning two geometry topics: 

angles and reflection and rotational symmetry. 

Two sub-objectives 

- Examining whether learning by means of PA through 

EWMN will improve knowledge of angles and reflection and 

rotational symmetry.  

- Examining whether learning by means of PA through 

EWMN will improve primary school pupils' attitude towards 

geometry.  

Research questions 

• Will the intervention program, using PA through 

EWMN, improve 3
rd

 and 4
th
 grade pupils' level of knowledge in 

geometry in relation to frontal teaching in class? 
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• Will the intervention program, using PA through 

EWMN, improve 3
rd

 and 4
th
 grade pupils' attitude towards 

geometry in relation to frontal teaching in class? 

Research hypotheses 

• The intervention program, using PA through EWMN, 

will improve the level of knowledge of 3
rd

 grade pupils in the 

topic of angles and that of 4
th
 grade pupils in the topic of 

reflection and rotational symmetry, in relation to frontal teaching 

in class. 

• The intervention program by means of PA through 

EWMN,  teaching in the 3
rd

 grade the topic of angles and in the 4
th
 

grade the topic of reflection and rotational symmetry, will 

improve the pupils' attitude towards arithmetic and geometry, in 

relation to frontal teaching in class. 

The importance of the present study resides in the 

integration of PA through EWMN with an in-depth understanding 

of a learning topic in class, by means of a learning and teaching 

method in addition to the one prevalent today. The contribution of 

the present study is the combination of EWMN as part of the 

teaching options available to teachers (provided they are familiar 

with EWMN). Furthermore, using the method of movement 

proposed by the present study will satisfy to a greater extent 

children's need for moving their bodies while they are at school. 
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Part I. LITERATURE REVIEW 

THEORETICAL BACKGROUND 

This section reviews the two disciplines on which the 

present study is based: PA through EWMN and geometry 

teaching at primary school. 

"Movement is the door to learning" (Dennison, in 

Hanford, 2002, p. 99). 

Movement inside the womb gives us the first sensation of 

the world and the beginning of our experience and knowledge of 

the laws of gravity. Each movement is a sensory-motor event 

associated with comprehension of the physical world, the world 

from which every new learning experience is derived. Movement 

stimulates and activates many of our mental capabilities. It 

combines and sets down information in our nervous system and is 

essential to all the actions by means of which we embody and 

express learning, understanding and ourselves (Hanford, 2002). 

The present study investigated the effect of the intervention 

program based on EWMN integrated with cognitive learning of 

two theoretical geometry topics, angles and symmetries, included 

in the formal curriculum of the Israeli Ministry of Education for 

pupils in the 3
rd

 and 4
th
 grades. This enables learning through PA 

by means of EWMN. See figure 1.  
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Figure 1: Main theories 

Eshkol-Wachman Movement Notation 

Eshkol-Wachman Movement Notation (EWMN), which is 

the basis of the present study, was conceived in Israel and 

published for the first time in 1958 by the late Prof. Noa Eshkol 

and the late Prof. Avraham Wachman (Eshkol & Wachman, 

1958). It is one of the four international movement notations 

known today: Benesh, CMDN (Chinese movement notation), 

Laban and Eshkol-Wachman Movement Notation. Today, 

EWMN is studied in several primary schools in Israel. 

As its name implies, EWMN notation is a way of writing 

movement, similar to writing musical notes. The notation signs 

consist of digits, letters and graphic signs, whose varied 

combinations can describe directions, paths and any other visible 

movement event. (Eshkol & Wachman, 1998, 2000).  
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Integrating PA through EWMN in learning depends on 

teachers' approach and willingness to create a stimulating 

environment for action in an open and supportive learning 

atmosphere. Jensen (2003) argues that for pupils, learning which 

integrates physical practice is easier to master, is better 

remembered, and mostly creates positive experiences which might 

be internalized and recalled for a long time. This is applied 

learning which provides great sensory input to the brain. Thus, by 

performing PA through EWMN assignments, pupils can express 

in an active, non-verbal manner the understanding of familiar or 

new learning material.  

In order to create a meaningful learning experience, pupils 

should be allowed to study in their own unique way which is 

related to their characteristics as well as to the intelligences with 

which they are endowed (Cohen, 2007). When such active 

learning is supported by a positive atmosphere and by setting a 

motor and cognitive challenge, pupils' internal motivation is 

reinforced, creating a sense of inner reward (Segev-Tal & Galili, 

2010).    

According to the Multiple Intelligences Theory conceived 

by Gardner (1996), we can analyze the place of the bodily-

kinesthetic intelligence in learning and explore options for 

combining this intelligence with the other intelligences in order to 

corroborate the contribution of integrating PA through EWMN in 

teaching.  

When combined with theoretical learning, PA constitutes, 

at the preparatory stage of learning, an exercise of delayed PA 

which does not mean lack of PA but control over the PA and 

preparation for the learning focus (Shoval, 2009).  
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In addition, the psychomotor approach points out the 

importance of integrating cognitive, emotional and social aspects 

and motor performance (Walter, 2014). 

Mediated Learning Theory (Feuerstein, 1998), emphasizes 

the importance of education in creating the intelligence. 

Integrating EWMN in theoretical learning serves bodily-

kinesthetic learning, logical-mathematical learning and spatial 

orientation and it is meaningful to pupils endowed with these 

intelligences. EWMN enables data structuring: close guidance 

towards a clear objective, sequence learning, building PA through 

EWMN structures, and receiving feedback on accumulated 

knowledge. The learning is active, systematic, directed and 

adapted to pupils' level of knowledge. Thus we can see that the 

theories conceived by Gardner and Feuerstein support the 

intervention program based on EWMN which is explored in the 

present study.  

Physical activity through 

Eshkol-Wachman Movement Notation 

 

EWMN enables PA through EWMN activities and 

experiences which, by their very nature, engage in visual 

perception and spatial-kinesthetic perception as well as in   

graphomotor functions and motor-visual coordination.  

The principles of EWMN can be used to disassemble 

bodily movement events into basic components and to symbolize 

these events in a limited system of agreed symbols. This 

facilitates a fruitful relation between PA through EWMN and core 

skills of formal learning (reading, writing, arithmetic) (Sapir & 

Blum, 2002).  
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Below are the two principles of EWMN which underpinned 

the intervention program: 

1) The PA through EWMN of the body parts is circular.  

Every part of the human body has a circular physical 

movement from the joint to which it is connected. From any axis 

of a body part we can form a circle or part thereof. The PA 

through EWMN of every axis of a body part forms an angle in 

relation to the adjacent part. Consequently, the topic of angles as 

part of a circle can be illustrated, understood, and organically and 

naturally linked to PA through EWMN lessons (Figure 2). 

 

Figure 2: Every axis of a body part forms an angle in 

relation to the adjacent part (Harries & Sapir, in press)  

A circle can be divided in different ways. In the division 

chosen for the intervention program of the present study, one 

circle has 8 parts. Each part equals 45 and is referred to as one 

quantity (Figure 3).  

 

Figure 3: Movement quantity in EWMN  

(Eshkol & Shoshani, 1982)  
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2) The system of reference of EWMN.  

This is a spherical system which exists in every joint. Body 

parts (joints) are simulated as straight lines moving inside a 

sphere and therefore, their PA through EWMN is circular. Space 

is divided into latitude lines - horizontal - and longitude lines - 

vertical - which together create a spherical system of reference. 

Thus every body part, wherever it is located, is defined by a 

longitude line and a latitude line known as a position. The 

positions and PA through EWMN of the body parts can be notated 

on a special manuscript page which is adapted to the structure of 

the human body (Figure 4).   

 

 

Figure 4: EWMN spherical system of reference, its 

connection to the human body, and according to the 

manuscript page (Harries & Sapir, 2009) 
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The relation between physical activity and  

arithmetic and geometry 

"The closer you look at the brain-body mutual activity, the 

more you realize that movement is essential for learning" 

(Hanford, 2002, p. 99). 

Physical-kinesthetic intelligence enables a movement 

which is part of any activity we perform. Consequently, it can be 

integrated with skills of spatial intelligence and logical 

mathematical intelligence in order to improve the pupils' 

theoretical learning (Shoval, 2006). The relation between spatial 

intelligence and logical-mathematical intelligence is in line with 

Fadalon & Patkin (2000) who maintain that our world is basically 

geometric and that spatial perception is needed for understanding 

it. Developing spatial perception and spatial skills is a practical 

and useful goal. Using spatial intelligence was found as highly 

crucial for the development and enhancement of mathematical 

thinking competences of young children (Fadalon & Patkin, 

2000).  

Furthermore, the physical education curriculum in Israel 

(Ministry of Education, 2006) recommends integrating the PA 

with the theoretical subjects studied at school. This is based on the 

acknowledgement of physical learning as experiential, illustrative 

and suitable to every pupil.  

In light of the recommendation of the Professional 

Standards for Teaching Mathematics (National Council of 

Teaching of Mathematics, 1989), we have to choose a teaching 

method which will encourage pupils to understand rather than 

memorize the learnt material. A mindful movement (Shoval, 

2009) underscores comprehension by means of the body 

movement which is in fact PA through EWMN. 
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Implementation of mathematical activity and movement in 

space requires a visual expression of thinking and calculating. 

During the PA the pupils discuss the mathematical activity and 

the discourse between them offers an opportunity for immediate 

control of the learning. Pupils apply here a non-verbal thinking 

which is based on visual impression. This is thinking at an initial 

level which is connected to geometric thinking according to Van 

Hiele's theory of developing geometric thinking levels (Segev-Tal 

& Galili, 2010).  

Angles and symmetries 

The two theoretical topics, angles and symmetries, were 

chosen for the present study following studies and teachers' 

reports about the difficulties pupils encountered in the 

internalization of these theoretical topics included in the formal 

curriculum of the Israeli Ministry of Education for 3
rd

 and 4
th
 

grade pupils.  

The topics of angles and symmetries are supported by 

EWMN, which symbolizes and draws the cyclic movement of 

body parts by means of a spherical system of reference. 

Moreover, it enables both abstract and practical observation which 

activates thinking and enriches knowledge. 

During PA through EWMN, the pupils comprehend the 

topics of angles and symmetries by writing, reading and PA 

through EWMN.  

 Angles 

An angle has a vertex from which two lines called rays are 

pointing. The length of the rays does not change the angle and has 
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no effect on its size. Thus, every joint in the body is a vertex of an 

angle and the adjacent joints are its rays regardless of their length.  

Below is an example of PA through EWMN teaching taken 

from an EWMN lesson on the topic of angles: Perform with the 

right arm – upper arm, forearm and hand – the three angle types. 

Write the angles in the following table – in words, by drawing the 

angle shape, in angle degrees and in EWMN. 

Table No. 1: An example of movement teaching taken 

from Eshkol-Wachman Movement Notation lesson on the 

topic of angles 

 

 

Figure 5: A pupil performing the three angle types with 

his right arm 
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Symmetries  

The geometric basis of EWMN, and consolidation of its 

components into a coherent system with rules and regulations of 

its own, link the world of PA through EWMN to systems of 

concepts and symbols which are studied at school. For example, 

reflection and rotational symmetries which can be defined by the 

system of reference.   

Reflection symmetry is a copy of the plane, defined by 

means of a straight line on the plane. Thus, each point on the 

plane is copied to a point on the other side of the straight line and 

at the same distance from it.  

Rotational symmetry occurs when the center of the 

symmetry is such a point that a rotation smaller than a full 

rotation around it copies the shape on itself.   

The natural given of extremities in the human body, two 

legs and two arms and the ability to move them, enables a view of 

rotational and reflection symmetry. The ability to advance in 

space while noticing the course of progress of the group, in each 

of the symmetry types, allows additional illustration of the topic 

and the understanding thereof. 

Based on the spatial division of EWMN, PA through 

EWMN of body parts in the two symmetry types can be 

examined. 

 

 

 



17 

 

Reflection symmetry                        Rotational symmetry 

 

                                                         

Figure 6: Reflection & Rotational symmetry 

Below is an example of PA through EWMN teaching taken 

from EWMN lesson on the topic of symmetries: Write in the 

following table, for each of the figures, the type of symmetry it 

presents and the position of the arms in EWMN, and perform it 

with your body. 

Table No. 2: An example of movement teaching taken 

from Eshkol-Wachman Movement Notation lesson on the 

topic of symmetries 
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Part II. THE INTEGRATION OF THEORY AND 

PRACTICE  

THE INTERVENTION PROGRAM 

The intervention program integrated EWMN with two 

geometry topics taken from the primary school curriculum: angles 

and symmetries and was implemented for three years. During that 

period, all the participants read, wrote and moved according to 

EWMN as a basis for learning the movement language and its 

integration with theoretical subjects.  

Below are the three stages of the intervention program: 

Stage 1: Learning the language of EWMN. 

The EWMN curriculum is grounded in topics which are 

associated with space, time and human body parts. Every lesson is 

based on the knowledge acquired in previous lessons which is 

then enhanced with additional knowledge according to the pupils' 

age level. Reading, writing and manuscript pages are all familiar 

to school pupils. Creative bodily movement is based on human 

body movement both in space and in time and this combination 

enables knowledge, awareness, motivation and pleasure. In 

EWMN the learning through movement is conscious, controllable 

and measureable.   

Stage 2: Integrating the language of EWMN with 

theoretical learning topics.  

Based on the knowledge of EWMN, the pupils experienced 

integrating EWMN into theoretical learning topics such as 

geography (compass directions), arithmetic (deduction, addition, 

multiplication and division), and sciences (human body 

structure).  These programs were developed by Ms. Tirza Sapir, 
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Head of the Institute for the Research of Movement Languages at 

the Kibbutzim College of Education in Tel Aviv, but have not yet 

been investigated in any empirical research.  

Stage 3: Integrating the language of EWMN with the topic 

of angles and the topic of symmetries.  

During the third stage, the researcher explored the 

integration of PA through EWMN with the topic of angles and the 

topic of symmetries as part of the intervention program which 

relies on the pupils' previous knowledge of EWMN. Each 

geometry topic is based on a certain level of knowledge of 

EWMN. The movement lessons are adapted to and include all the 

required contents of the Israeli Ministry of Education curriculum 

in the series Simply Arithmetic (Ministry of Education, 2008).   

In EWMN movement lessons, pupils learn concepts in 

geometry which are included in the curriculum textbooks dealing 

with angles and symmetries. The movement lessons (given to the 

experiment groups in the movement room) correspond to the 

lessons in the regular classroom (for the control groups).   

Every lesson combines creative movement associated with 

the lesson objective, the mindful movement dictated and defined 

by the teachers, and the reading and writing of movement from 

the EWMN manuscript page. Every lesson is based on the 

material studied in the previous lesson, bringing in something new 

from the subject studied.   

In every lesson there is an interaction between the pupils, 

manifested by joint writing and/or reading, by exchange of written 

pages, or by presentation of a movement exercise composed by 

the pupils and performed in front of the class. In the latter, the 

observing pupils also participate in the learning. They watch the 
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presentation, identify the movement chosen, and are involved in 

the learning discourse. Thus, teachers can monitor the 

understanding of the pupils who composed the exercise as well as 

that of the observing pupils.   

The third stage was conducted as a pilot study during the 

second semester of 2012 and was investigated in the present study 

during the first semester of 2013. 

  

Part III. ORGANIZATION OF THE RESEARCH  

METHODOLOGY 

The research was conducted according to a mixed methods 

approach. Thus, data collection and analysis were performed both 

according to quantitative-positivist research with an experimental 

setup and according to qualitative-constructivist research, 

including action research. The research design is presented in 

table No. 3. 
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Table No. 3: Description of the research design 

Research 

population 

Research Tools Stage 

 

10 participants 

 

Knowledge test  

Pilot study 

 

1 Attitudes 

questionnaire 

121 participants Knowledge test Quantitative 

research 

2 

112 participants 

 

Attitudes 

questionnaire 

62 participants 

 

 Intervention 

program 

3 

121 participants Knowledge test Quantitative 

research 

 

 

 

4 

 

 

112 participants Attitudes 

questionnaire 

18 participants    

 

Structured 

interviews 

Qualitative 

research 

 

Research population 

 

Figure 7: Research population 

 

 

121 
participants 

 

 

 

61 pupils  in 
3rd grade  

     

31 pupils 
experiment group 

EWMN  

 

9 pupils  

Interviews 

    
30 pupils control 

group in class 

60 pupils  in 
4th grade 

31 pupils 
experiment group 

EWMN 

 

9 pupils 

Interviews 

 
29 pupils control 

group in class 
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The participants were 121 pupils from the 3
rd

 and 4
th
 

grades; approximately 30 pupils aged 9-10 in every class, a total 

of 4 classes, who learnt EWMN from the 1
st
 to the 3

rd
 grade. Each 

class included boys and girls from an average socio-economic 

background.  

Two classes were chosen at random as experiment groups 

and two as control groups. The lessons of the experiment groups 

were taught by the EWMN movement teacher and took place in 

the movement room with half of the class pupils. These pupils did 

not learn the topics with their class teacher.  

Research tools and data analysis method 

The present study is was a mixed methods research, 

combining both quantitative and qualitative approaches and used 

three research tools.  

The quantitative research tool was spread over two points 

in time: before and after the experiment. It included two close-

ended questionnaires: a knowledge test questionnaire and attitudes 

towards geometry questionnaire. 

The Knowledge Test of the Israeli Ministry of 

Education investigates the 3
rd

 graders' knowledge of angles and 

the 4
th
 graders' knowledge of reflection and rotational symmetry, 

according to the level of knowledge required at the learning stage 

of the 3
rd

 and 4
th
 grades. 

The Math Attitudes Scale Questionnaire (Aiken & 

Dreger, 1961), examines pupils' attitude towards arithmetic and 

geometry. The questionnaire reliability, according to Ben-Yehuda 

(1994), was 0.94 and it was translated into Hebrew. It was applied 

in a study conducted within the framework of M.A. studies at the 
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Faculty of Humanities, Tel Aviv University (Ben-Yehuda, 1994). 

The present study conducted a pilot study of this questionnaire.   

Findings from the questionnaires enabled a statistical 

analysis and provided reliable answers for the present study. 

The qualitative research tool consisted of systematic 

interviews with 18 pupils (nine 3
rd

 graders and nine 4
th
 graders) 

following the experiment and it was measured by means of 

content analysis. The interviews were structured with six open-

ended questions about the process and enabled the pupils to voice 

their opinions and feelings freely.  
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FINDINGS 

The research findings were analyzed in order to check the 

research questions and research hypotheses by means of three 

research tools: two quantitative and one qualitative. Research 

hypothesis No. 1 was investigated by a quantitative research tool 

and No. 2 by one quantitative and one qualitative research tool. 

Quantitative Findings 

Table No. 4: Means and standard deviations in the 

Knowledge Test following the present study in the 3
rd

 grade 

and 4
th

 grade in both the experiment and control groups 

3
rd

 grade 

C 

N=30 

E 

N=31 

Total 

N=61 

M Std M Std M Std 

64.07 24.10 79.16 25.44 71.74 25.73 

4
th

 grade 

C 

N=29 

E 

N=31 

Total 

N=60 

M Std M Std M Std 

97.65 14.00 76.76 47.66 60.87 15.85 

Total 

C 

N=59 

E 

N=62 

Total 

N=121 

M Std M Std M Std 

60.49 19.96 71.92 22.57 66.35 22.06 
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Figure 8 illustrates a difference in the achievements of the 

different affiliation groups (regardless of the grade - 3
rd

 or 4
th
). 

The experiment group scored significantly higher (M=71.92; Std 

=22.57) than the control group (M=60.49; Std =19.96). This 

difference was on a significance level of P<0.05 (F (1,117) =9.31, 

P<0.05). 

 

 

Figure 8: The difference in scores between the 

experiment and control groups  

 

Table No. 5 presents the means and standard deviations in 

the questionnaire checking the pupils' attitude towards arithmetic 

and geometry. 

  

71.92 
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54
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60
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66
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70

72

74

experiment control
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Table No. 5: Means and standard deviations for pre-

study and post-study Attitudes Questionnaire in the 3
rd

 grade 

and 4
th

 grade in both the experiment and control groups 

3
rd

 grade 

 C 

N=27 

E 

N=28 

Total 

N=55 

 M Std M Std M Std 

Pre-study 3.13 1.12 3.37 0.95 3.25 1.03 

Post-study 3.43 1.15 3.51 0.95 3.47 1.04 

4
th

 grade 

 C 

N=29 

E 

N=28 

Total 

N=57 

 M Std M Std M Std 

Pre-study 3.09 0.81 3.36 1.00 3.23 0.91 

Post-study 3.08 0.93 3.34 0.87 3.21 0.90 

Total 

 C 

N=56 

E 

N=56 

Total 

N=112 

 M Std M Std M Std 

Pre-study 3.11 0.95 3.36 0.97 3.24 0.99 

Post-study 3.25 1.04 3.43 0.91 3.34 0.96 

To sum up, the quantitative research tools indicate that 

research hypothesis No. 1 was corroborated. Regardless of the 

grade, the pupils who studied by means of PA through EWMN 

scored better than those who did not study in this way. Contrary to 

research hypothesis No. 2, there was no change in the pupils' 

attitude towards geometry prior to and following the study. 
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Qualitative Findings 

The qualitative part of the present study consisted of 

18 interviews which were then content analyzed. Figure 9 

illustrates the hierarchy of the central theme; PA through 

EWMN promotes learning of the topic of angles and the topic 

of symmetries, connecting the eight categories and sub-categories 

illustrated by the findings.     

 

Figure 9: Presentation of the categories and sub-

categories emerging from the qualitative findings  
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Figure 10 shows the six categories and the number of 

assertions per sub-category of each category, stated by the pupils 

in the interviews conducted following the intervention. The two 

additional categories relate to each pupil's individual 

comprehension and therefore they were not classified in this 

figure.  

 

 

Figure 10: The number of assertions for each  

sub-category of each category 

Summary of the findings 

Below are the integrative findings which emerged from the 

quantitative and qualitative research tools. 

Findings of the quantitative research tools: 

1. The pupils who learnt by means of PA through EWMN attained 

better achievements than those who did not learn in this way, 

regardless of their grade (3
rd

 or 4
th
).  

2. The findings of the quantitative research do not indicate a 

change in pupils' attitude towards geometry between the pre-study 

and post-study measurements. 
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Conversely, the quantitative research tools illustrated the 

findings specified below.  

Findings of the qualitative research tools: 

3. The findings show that the intervention program by means of 

PA through EWMN is perceived as enhancing understanding of 

theoretical material such as angles and symmetries. 

4. PA is perceived as important for the learning of a theoretical 

topic. 

5. The intervention program by means of PA through EWMN 

offers an experience of success in learning, a positive feeling, and 

pleasure. 

6. The intervention program by means of PA through EWMN 

creates a learning environment which is different from the 

environment prevalent today. 

7. Accurate explanations are derived from the language of 

EWMN and relate to body movement in connection with the 

learnt theoretical topic.  

8. The intervention program by means of PA through EWMN 

allows immediate control of learning.  

9. In spite of the difficulty to understand rotational symmetry in 

relation to reflection symmetry, learning through PA by means of 

EWMN is important for learning a theoretical topic. 

10. The intervention program by means of PA through EWMN 

allows learning out of interest and enables the pupils to use their 

own style of learning a theoretical topic such as angles and 

symmetries. 
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The integrative findings obtained by the quantitative and 

qualitative research tools indicate that the research hypotheses 

were corroborated. The pupils who studied by PA through 

EWMN scored better than those who did not learn by means of 

EWMN. Moreover, the findings illustrate that the intervention 

program enhanced the pupils' attitude towards the subjects of 

arithmetic and geometry. 

 

CONCLUSIONS 

The factual conclusions indicate that the intervention 

program by PA through Eshkol-Washman Movement Notation 

(EWMN) enables integration of theoretical subjects learnt at 

school with topics studied by EWMN. Moreover, it leads to 

higher scores and positive attitude towards the studied theoretical 

subjects. 

The research findings illustrate that learning by PA through 

EWMN facilitates comprehension of the learnt materials, e.g. 

angles and symmetries. Furthermore, it allows pupils to 

understand the topics through active learning and under the 

guidance of an adult. In addition, learning these two topics 

through EWMN evoked pleasure, a good feeling, and a successful 

understanding of the topics. The visual opportunity provided by 

movement offers the ability to understand through self-

performance and/or observation of another pupil's movement. It 

also inculcates the ability to express comprehension by means of 

bodily movement in an open space, providing learning in an 

environment which is different from the one prevalent at present.  
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The research findings also show that bodily movement and 

theoretical learning are characterized by thinking; thus it is 

important and possible to integrate them. The experience of 

movement by PA through EWMN combines cognitive, 

theoretical, logical, and deductive thinking as well as thinking 

which acknowledges the importance of rigor. Learning by means 

of PA through EWMN is built on explanation by stages and 

serves as a tool which enables meaningful occurrences in the 

learning. Furthermore, learning through EWMN allows pupils to 

demonstrate their comprehension of the learning materials and 

their ability to apply the knowledge they have acquired by 

designing creative and informed movement exercises. Hence, at 

any given moment, teachers can see the degree to which every 

pupil understands the learning material.  

Conceptual conclusions 

At the conceptual level, the research findings allow the 

presentation of a model of theoretical learning by PA through 

EWMN. This model is shown from three aspects as specified, 

presented and explained by figure 11. 
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Figure 11: An interdisciplinary model: PA & Learning 

Theoretical Topics through EWMN 

The model illustrates three aspects from three points of 

view (the teacher, the pupil and cognitive perception) which 

become possible by the implementation of PA through EWMN. 

This is an interdisciplinary learning model which is based on and 

integrates three areas of knowledge: PA, EWMN and two 

theoretical topics (angles and symmetries). Each area of 

knowledge maintains its uniqueness and their integration, as 

illustrated in the model, is manifested by teachers' options in 

teaching, pupils' options in learning and the possibility of 

innovative cognitive perception.  
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The present study investigated for the first time in an 

empirical manner the effectiveness of integrating EWMN with a 

theoretical topic. The research findings indicate that EWMN is a 

tool whose principles and subject matter allow its integration with 

a theoretical topic, leading to the originality and innovativeness of 

the present study. 

Practical implications  

The model proposed in the present study offers a new view 

on a theoretical topic: teaching which can be implemented not 

only from the textbook, sitting on a chair next to a desk in a 

closed classroom. Rather, it breaks down the classroom 

boundaries, allowing pupils to move in space and to develop 

intellectually in this way too. 

The proposed model can constitute an independent learning 

unit. Consequently, it is recommended introducing the proposed 

model, as a learning unit, into the curriculum of primary schools 

in Israel. The learning unit will include teaching the topic of 

angles and the topic of symmetries to 3
rd

 and 4
th
 grade pupils 

together with PA through EWMN. This unit will be taught by 

teachers who are acquainted with EWMN.  

It is possible to interest frameworks that engage in teachers' 

professional development in organizing in-service training 

courses of geometry at primary schools. These courses will 

embody the research findings with the purpose of integrating PA 

through EWMN and theoretical learning of the two investigated 

topics. This applies mainly to teachers who have no PA teaching 

experience. 

The PATT model through EWMN combines areas of 

theoretical learning with PA. Thus, we can integrate physical 
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education teachers in professional development frameworks for 

theoretical topics teachers, facilitating an interdisciplinary 

development at school.  

Contribution to knowledge 

The contribution of the present study to theoretical 

knowledge resides in the fact that this is the first study to explore 

the integration of PA through EWMN and a theoretical topic. The 

theoretical contribution of the study facilitates the understanding 

that the theoretical topic can be taught by PA through EWMN. An 

active and personal knowledge structuring through EWMN 

movement language highlights and emphasizes the importance of 

active learners.  Thus, all teachers who are familiar with EWMN 

movement language can teach their pupils in this way.  

An original model which was developed through the 

present study generates a change in the perception prevalent 

today in the teaching of a theoretical topic: learning in the 

environment of a classroom, sitting on a chair next to a desk, and 

reading and writing in the textbook. The changed perception of 

the present study is grounded in studies of EWMN and the 

integration of movement and theoretical learning. 

The originality of the study is manifested by the idea of 

integrating two subjects learnt at school, aiming to enrich the 

knowledge and improve the attitude of the learners. Today there is 

a complete separation between theoretical subjects and applied 

subjects associated with art and enrichment. The present study is 

not grounded in previous studies since no similar specific studies 

exist.  

The present study contributes to practical knowledge in 

Israel due to the importance of thinking about and implementing 
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curricula which integrate PA through EWMN. Three colleges of 

education already instruct and train students to teach EWMN in 

addition to organizing in-service training courses for teachers who 

have no training in PA. Hence, it is possible to train teachers to 

combine the knowledge of EWMN and theoretical topics.  

The universal significance of the research findings resides 

in the fact that EWMN is an international and universal 

movement notation which is studied and known around the world. 

Consequently, this knowledge can be integrated with theoretical 

topics which can be taught as described in the present study. 

Further research 

It is recommended conducting further studies:  

 Integrating PA through EWMN with additional 

theoretical topics.  

 Integrating PA through EWMN and a theoretical topic in 

the upper school grades.  

 Investigating teachers' viewpoint about the possibility to 

combine learning a theoretical topic and PA through 

EWMN. 

SUMMATION 

The factual conclusions indicated that the intervention 

program by PA through EWMN enables an integration of 

theoretical topics learnt at school with topics learnt according to 

EWMN. Moreover, they illustrated that the intervention program 

resulted in higher scores and more positive attitude towards the 

learnt theoretical subject. 

The conceptual conclusions presented an interdisciplinary 

learning model which is based on and integrates three areas of 
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knowledge: PA, EWMN, and two theoretical topics (angles and 

symmetries). The model integrates three aspects through three 

points of view: the teacher, the pupil and cognitive perception. 

This can be achieved by the integration of PA through EWMN 

which facilitates learning of theoretical topics. The practical 

implications entail a new perspective on teaching a theoretical 

topic, the development of the model as a an independent learning 

unit, and the option of demonstrating it during in-service training 

courses for teachers with or without knowledge of physical 

education. The present study expanded and enhanced the existing 

knowledge.  

 

 

 

 

  



37 

 

REFERENCES EMPLOYED IN THE THESIS 

Aiken, L. R., & Dreger, R. M. (1961). The effect of 

attitudes on performance in learning mathematics. 

Journal of Educational Psychology, 52, 19-24. 

Al-Dor, N. (2004). The impact of learning Eshkol-

Wachman Movement Notation (EWMN) on the 

developing of coordination. Thesis Submitted in 

Partial Fulfillment of the Requirements for the Ph.D. 

Degree. Budapest: Eötvös Loránd University. 

Angrosino, M.V. (2005). Re-contextualizing observation: 

Ethnography, pedagogy, and the prospects for a 

progressive political agenda. In: N.K. Denzin & Y.S. 

Lincoln. The Sage handbook of qualitative research 

(3
rd

 ed.). (pp. 729–745). London: Sage Publications. 

Bauer, M. W., & Gaskell, G. (2003). Qualitative 

Researching with Text, Image and Sound. SAGE 

Publications of London. 

Becker, O. (2009). Who did you play with in the 

kindergarten? Social world of children at young age. 

Tel Aviv: MOFET Institute.  [Hebrew] 

Ben-Ari, R. (2002). Mindful movement: Toward enhanced 

intergroup relations in heterogeneous classrooms. 

Curriculum and Teaching, 17(2), 19-32. 

Ben-Yehuda, K. (1994). Non-verbal thinking challenges in 

decimal numbers in a computerized learning 

environment and by means of collaborative learning 



38 

 

methods of heterogeneous pairs at elementary school. 

Tel Aviv: Tel Aviv University.  [Hebrew] 

Borovik, A. V., & Gardiner, T. (2006). Mathematical 

Abilities and Mathematical Skills. Cambridge: World 

Federation of National Mathematics Competitions 

Conference, July 2006. 

Carlson, N. R. (2013). Physiology of Behavior. Boston: 

Pearson  

Cohen, N. (2007). Multiple intelligences theory of Prof. 

Howard Gardner. Jerusalem: Branco-Weiss Institute. 

[Hebrew]  

Creswell, J. (2012). Quantitative research, qualitative 

research and now mixed methods. Available online: 

http://chulalongkorn university. 25 January 2012. 

Creswell, J. (2013). What is mixed methods research? 

USA: University of Nebraska-Lincoln. Available 

online: http://johnwcreswell.com/index.html, Spring 

2013.    

Crowley, M. L. (1987). The van Hiele Model of the 

Development of Geometric Thought. Learning and 

Teaching Geometric. Yearbook of the National 

Council of Teachers of Mathematics (pp. 1-16). 

Reston, Va.: NCTM: National Council of Teachers of 

Mathematics.   

De Lange, J. Blum, W., Dossey, J., Marciniak, Z., Niss, M., 

& Shimizu, Y. (2006). Mathematical literacy. 

Assessing Scientific, Reading and Mathematical 

http://johnwcreswell.com/index.html


39 

 

Literacy: A Framework for PISA 2006 (pp. 71-114), 

OECD 2006.  

Del Grande, J. (1990). Spatial Sense. Arithmetic Teacher, 

37(6), 14-20. Reston, Va.: NCTM: National Council 

of Teachers of Mathematics.  

Denzin, N. K., & Lincoln, Y.S. (2005). The Sage handbook 

of qualitative research. London: Sage Publications. 

Droyan, S. (1999). Evolutionary principles in the 

development of thinking, chapter 3 (pp. 61-83). Tel 

Aviv: Tel Aviv University.  [Hebrew] 

Dushnik, L., & Sabar Ben-Yehoshua, N. (2001). Ethics of 

qualitative research. In: N. Sabar-Ben Yehoshua, 

Traditions and currents in qualitative research (pp. 

343-368). Lod: Dvir Publications.  [Hebrew] 

Epuran, M. (1976). Psihologia educaţiei fizice, Ed. Sport-

Turism, Bucureşti. In: E. F. Grosu (2009). 

PSIHOMOTRICITATE Colecţia “Psihomotricitate”. 

ISBN 978 - 973 -88283 - 6-0. Copyright Editura 

G.M.I., Cluj-Napoca. (pp. 11-12).  [Rumanian]   

Erni Baumann, C., & Boutellier, R. (2011). Physical 

Activity – The Basis of Learning and Creativity. The 

Future of Education Conference Proceedings 2011, 

Florence, Italy. 

Eshkol, N., & Harries, J. G. (1998). Movement Notation- A 

survey, part 1. Holon: The Movement Notation 

Society. 



40 

 

Eshkol, N., & Harries, J. G. (2000). Movement Notation- 

part 2: The sphere of movement. Holon: The 

Movement Notation Society. 

Eshkol, N., & Harries. J. (2001). EWMN Part 1. Holon: 

The Movement Notation Society. 

Eshkol, N., & Wachman, A. (1958). Movement Notation. 

London: Weidenfeld and Nicolson. 

Fadalon, L., & Patkin, D. (2012). Developing spatial 

perception of boys and girls at the 3
rd

 grade by means 

of an extra-curricular unit. Mispar Hazak, 2000(21), 

31-36. Haifa: University of Haifa.  [Hebrew] 

Feuerstein, R. (1998). Man as a Changing Entity - The 

International Center for the Promotion of Learning 

Ability. Tel Aviv: Ministry of Defense Publications. 

Feuerstein, R., Klein, P.S., & Tennenbaum, A.J. (Eds.). 

(1991). Mediated Learning Experience (MLE): 

Theoretical, Psychosocial and Learning Implications. 

London: Freund Publishing House Ltd.   

Fiore, N. (2014). The Benefits of Movement in Schools. 

The Creativity Post Quality content on creativity, 

innovation and imagination. 

Flavell, J. H. (1979). Metacognitive and cognitive 

monitoring: A new area of cognitive development 

inquiry. American Psychologist, 34(10), 906-911. 

 

Gallahue, D. L., & Ozmun, J. C. (1998). Understanding 

motor development: Infants, children, adolescents, 

adults (4
th
 ed.). (pp. 509-532). Boston: McGraw Hill. 

http://www.creativitypost.com/


41 

 

Gardner, H. (1993). Multiple Intelligences: The Theory in 

Practice. New York: Basic Books. 

Gardner, H. (2011). Frames of Mind: The Theory of 

Multiple Intelligences. New York: Basic Books.  

Goshen-Gottstein, Y., & Zakai, D. (2006). Cognitive 

psychology – Volume II – Memory. Raanana: Open 

University.  [Hebrew] 

Grosu, E, F. (2009). PSIHOMOTRICITATE  Colecţia 

“Psihomotricitate”. ISBN 978 - 973 -88283 - 6-0. 

Copyright Editura G.M.I., Cluj-Napoca. [Rumanian] 

 

Haggard, P. (2001). The psychology of action. British 

Journal of Psychology, 92, 113-128. 

Hanford, K. (2002). Wisdom in movement. Why learning 

does not take place in our brain only. Israel: Nord 

publications.  [Hebrew] 

Harpaz, Y. (2009). Give children fish! Hed Hahinuch, 5, 

86-66 . [Hebrew] 

Harries, J., & Sapir, T. (2009). About Time in Eshkol-

Wachman Movement Notation. Tel Aviv: Mayshav 

Ltd.  

Harries, J., & Sapir, T. (in press).  About body and space in 

Eshkol-Wachman Movement Notation. Tel Aviv: 

Mayshav Ltd.  



42 

 

Hayat, A. (2010). New mathematical abilities which post-

elementary graduates need. Haifa: Aleh Publications.  

[Hebrew] 

Heiman, R. (2004). Researcher teacher: Two hats for one 

or two hats which are one? Research, teaching and 

professional development in action research. Dapim, 

37,   .57-445  [Hebrew] 

Hotzler, Y. (1991). Motor development. Natanya: Unit of 

psychomotorics, Wingate Institute of Physical 

Education.  [Hebrew] 

Jensen, A. (2003). Educate children according to their 

brain, implications of brain research on teaching and 

learning. Jerusalem: Branco Weiss Institute.  

[Hebrew] 

Kaniel, S. (2002). The psychology of control over the 

consciousness. Ramat-Gan: Bar Ilan University.  

[Hebrew] 

Kline, R. B. (2004). Beyond significance testing: 

Performing data analysis methods in behavioral 

research. Washington, DC: American Psychological 

Association. 

Lidor, R. (1994). Motor development at young age. 

Natanya: Wingate Institute of Physical Education.  

[Hebrew] 

Lidor, R. (2005). A lot of this but also (a bit) of this? 

Shvilay Mehkar, 12, 21-34. Tel Aviv: MOFET 

Institute. [Hebrew] 



43 

 

Ministry of Education, Culture and Sport (2006). 

Curriculum of Physical Education for the 3
rd

 – 6
th
 

grades. Jerusalem: Ministry of Education, Culture and 

Sport, Pedagogical Secretariat, Section for the 

planning and development of curricula.  [Hebrew] 

Ministry of Education, Culture and Sport (2008). 

Mathematics curriculum for the 1
st
 – 6

th
 grades for all 

sectors. Jerusalem: Ministry of Education, Culture and 

Sport, Pedagogical Secretariat, Section for the 

planning and development of curricula.  [Hebrew] 

Modlinger, E. (2014). Spatial perception. Hebrew 

University of Jerusalem. Available online: 

techedu.huji.ac.il/learning/perception/mainspace.html. 

22 September 2014. [Hebrew] 

Munier, V., Devichi, C., & Merle, A. (2008). A Physical 

Situation as a Way to Teach Angles (p. 402). Reston, 

Va.: NCTM: National Council of Teachers of 

Mathematics.  

Nabel-Heller, N., Raviv, S., Lidor, R., & Lavian, Z. (1999). 

Directed motor activity oriented at motor 

development. Natanya: Wingate Institute of Physical 

Education.  [Hebrew] 

Nasser, P. (2002). A mixed, diversified, blended and 

combined research design. Shvilay Mehkar, 2-4. Tel 

Aviv: MOFET Institute. [Hebrew] 

Niss, M. (1999). Kompetencer og uddannelsesbeskrivelse. 

Uddanneise, 9. [Danish] 



44 

 

Ofer, S. (2001). "Movement literacy" – Decoding the 

concept and implementing it in the curriculum. MA 

dissertation. Haifa: University of Haifa, Faculty of 

Education.  [Hebrew] 

Ofer, S. (2009). Development of Symbolic Language to 

Represent Movement among Fourth Graders. Ph.D. 

thesis. Haifa: University of Haifa. [Hebrew] 

Olson, D. (2007). Jerome Bruner: the cognitive revolution 

in educational theory. London & New York: 

Continuum. 

Owens D.T. (1990). Spatial Abilities. Arithmetic Teacher, 

37(6).  Reston, Va.: NCTM: National Council of 

Teachers of Mathematics.  

Piaget, J., & Inhelder, B. (1967). The Child's Conception of 

Space. London: Routledge and Kegan Paul. 

Sapir, T., & Blum, H. (2002). Reinforcing fundamental 

competences of learning by means of Eshkol-

Wachman Movement Notation. Israel, Achva College 

of Education: The 4
th
 International Congress of 

Teacher Education.  [Hebrew] 

Segev-Tal, R., & Galili, R. (2010). Moves to learn. 

Integrating movement in the teaching of learning 

contents in kindergartens and first grades of 

elementary school. Tel Aviv: MOFET Institute.  

[Hebrew]  



45 

 

Shalasky, S., & Alpert, B. (2007). Methods of writing 

qualitative research. Tel Aviv: MOFET Institute.  

[Hebrew]  

Shapiro, L. (2007). The Embodied Cognition Research 

Program. Philosophy Compass, 2(2), 338-346. Journal 

Compilation © 2007 Blackwell Publishing Ltd. 

Madison: University of Wisconsin. 10.1111/j.1747-

9991.2007.00064.x  

Shaw J.M. (1990). By Way of Introduction. Arithmetic 

Teacher, 37(6). Reston, Va.: NCTM: National Council 

of Teachers of Mathematics.  

Shkedi, A. (2011). Meaning behind the words. 

Methodologies of qualitative research – from theory to 

practice. Tel Aviv: Tel Aviv University, Ramot 

Publications.  [Hebrew] 

Shoval, E. (2006). Moving and learning, body movement 

and its contribution to learning. Tel-Aviv: Ach 

Publishing House Ltd.  [Hebrew] 

Shoval, E. (2009). Relation between learning activities 

while moving and improving academic attainments in 

the topic of angles.  Dapim, 47. Tel Aviv: MOFET 

Institute.  [Hebrew]  

Steinberg, R., Hochner, S., & Blizovsky, A. (2007). Simply 

Arithmetic – a teacher's guide. Mathematics for state 

and state-religious elementary school. Israel: Kineret 

Publishing House.  [Hebrew] 



46 

 

Sternberg, R. J., Okagaki, L., & Jackson, A. S. (1990). 

Practical intelligence for success in school. 

Educational Leadership, 48(1), 35-39.  

Syväoja, H., Kantomaa, M., Laine, K., Jaakkola, T., 

Pyhältö, K., & Tammelin, T. (2012). Status Review. 

Liikunta ja oppiminen. Tilannekatsaus lokakuu 2012. 

Muistiot 2012:5. Finnish National Board of Education 

(2012).  [Finnish] 

Tennenbaum, G., & Lidor, R. (2004). Research and 

measurement in motor behavioral sciences: 

Quantitative and qualitative view. In: R. Lidor (Ed.), 

Motor behavior: Psychological and sociological 

aspects. Jerusalem: Hebrew University of Jerusalem, 

Magness Publishing.  [Hebrew] 

Van Hiele, M. (1999). Developing Geometric Thinking 

through activities That Begin with Play. Teaching 

Children Mathematics, 5(6), 310-316. 

Vygotsky, L. (1978). Mind in Society – The Development 

of Higher Psychological Process. Massachusetts, 

Cambridge: Harvard University Press. 

Vygotsky, L. (2004). Learning in a social context, 

development of high psychological processes. In M. 

Zelermeier & A. Kozolin (Eds.). Tel Aviv: Hakibbutz 

Hameuchad Publications.  [Hebrew] 

Walter, O. (2014). Emotional intelligence in higher 

education, movement as a tool for expressing 

emotions. Tel Aviv: Indibook.  [Hebrew] 



47 

 

Wilson, M. (2002). Theoretical and review articles: Six 

views of embodied cognition, 9(4), 625-636. Santa 

Cruz, California: University of California.  

Wolf, N. (2003). Learning to teach mathematics for 

understanding in the company of mentors. Teachers 

and Teaching: Theory and Practice, 9(2), 87-106. 

Woods, P. (1996). Researching the art of teaching: 

Ethnography for educational use. London: Routledge. 

Yazdi-Ogev, A. (1995). Ordinary versus defective motor 

development and learning: theoretical and applied 

aspects. Natanya: Wingate Institute of Physical 

Education.  [Hebrew] 

Yazdi-Ogev, A. (2005). I am not clumsy! I have 

coordination developmental disorder. Hadera: 

GAVRIAL Institute. [Hebrew] 

Zelaznik, H. N. (2014). The Past and Future of Motor 

Learning and Control: What is the Proper Level of 

Description and Analysis? Kinesiology Review, 3, 38-

43. Available online: 

http://dx.doi.org/10.1123/kr.2014-0035 

Zimran, E. (1999). Teachers investigate themselves – a 

short version. In: E. Zimran (2009). Teachers 

investigate themselves. Tel Aviv: MOFET Institute.  

 

 



48 

 

 

 

 


