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1. INTRODUCTION.  

Modern everyday changing world brings about new technological 

possibilities, which change basic requirements to mathematical knowledge of an 

individual. That is why most countries are faced with the task of the 

development of different teaching strategies. And the figure of teacher of 

mathematics is placed in the center of this process. Methods and strategies 

promoting the development and comprehension of teacher�s professional 

activity are the vital subject of investigation for epistemologists all over the 

world. Many papers and books (see, for instance Shulman, 1986; Maher, 1987; 

Davis et al., 1990) assert that success in mathematics teaching is defined by and 

depends basically on three factors: 

1. the extent of teacher�s knowledge of mathematics as a science and 

disciplinary knowledge of mathematics as a school subject (Shulman, 1986);  

2. the extent of mastering professional teaching skills according to major 

theoretical concepts of pedagogical science.  

3. the extent of teacher�s ability to use efficient psychological and 

pedagogical knowledge of how people learn.   

These factors are interrelated. Therefore, all above-stated constituents of 

pedagogical reality are to be considered as a close unity of science and practice. At 

the same time, we have to acknowledge that there is a definite distance between the 

pedagogical science and the existing practice. As an example of this phenomenon, 

it might be the fact that the efficient methodological solutions discovered by the 

effective teachers escape the notice of theoreticians. As a result, such pedagogical 
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discoveries do not find adequate scientific appraisal and are not disseminated 

among the teachers community. On the other hand, prospective scientific 

innovations very frequently do not reach their practical addressee.  

Evidently, the detachment between pedagogical science and existing 

practice is a negative phenomenon hindering efficient mathematics teaching, 

and an investigation into methods of its overcoming is an important 

scientific task. 

2. METHOD. 

To obtain preliminary estimate of the state-of-the-art the authors have 

studied the opinions on the issue of 100 middle school teachers of mathematics 

from the Israeli Southern circuit schools. The classroom experience of the 

teachers ranged from 4 to 21 years.  

The questionnaire given below was aimed at the elucidation of 

mathematics teachers� attitude to the importance of using efficient 

mathematics teaching techniques and highlighting them in their everyday 

practice.  

The teachers were offered to answer the questionnaire  anonymously and 

independently, basing on their own experience and knowledge. The 

questionnaire was based on the notion of pedagogical professionalism (Doyle, 

1983; Shulman, 1986). 

The notion inner content is known to be in general not constant but it 

reflects the most essential properties and relations of all pedagogical disciplines. 

Hence, a teacher should at least strive to master those professional qualities that 

are at the base of his pedagogical practice.  

3. THE QUESTIONNAIRE.  

The questionnaire consisted of three sections. 

The first section consisted of 11 questions listed below. The teachers had 

to assess � by 1- to 10-point scale (by increase) � the importance of mastering 

the following instruction strategies that permit a mathematics teacher:  
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1. to give interesting lessons; 

2. to increase motivation to learning mathematics while explaining the 

general concepts; 

3. to achieve maximum efficiency during classes (time on task), 

4. to develop students� skills in correct and precise formulating questions 

and proper use of mathematical terms in them; 

5. to develop students� critical thinking at various cognitive levels;  

6. to help students to overcome various phobias while learning 

mathematics; 

7. to stimulate students independently analyze the problems; to find and 

construct the optimal solving strategy; 

8. to use homework as the integral part of the educational process; 

9. to develop in students the skills to detect and analyze their mistakes on 

their own;  

10. to implement diversified teaching strategies in heterogeneous classes; 

11. to acquaint students with the techniques for profound memorizing of the 

lesson key ideas. 

The second section proposed the teachers to supplement the above-cited 

list with alternative significant psychological and pedagogical techniques. 

The third section suggested the teachers to propose the ways and means of 

learning of innovations in pedagogical science. 

 

4. ANALYSIS OF THE FIRST SECTION OF THE QUESTIONNAIRE. 

1. Numerical Results 

The set of questions cited above does not pretend to cover all significant 

components of teacher�s work. However, the integrity of issues under discussion 

refers to many basic problems of mathematics teaching. The educational theory 

(Thompson, 1992) mentions the strategies named in the questionnaire as 

necessary techniques to be applied in practice of professional teacher. Therefore, 
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if there were no distance between pedagogical theory and existing practice, 

the respondents� estimates would be not less than 9. Actually, only 13 of 100 

respondents met this requirement by their replies to all questions inclusively. On 

the other hand, the low estimates (less than 9) given by teachers can be 

considered as an indication of existing distance between educational theory and 

practice. The latter fact objectively enhances the value of the results obtained in 

our poll, since in general, the teachers� values, as a rule, bear implications in 

their practical work.  

The data, collected from 100 teachers, is represented in the TABLE below. 

For analysis convenience, we have subdivided all statistical data into three 

groups: A, B, and C depending on teacher-assessed value n: 

Group 10n9  ≤≤:A .  

The teachers who have granted 9 or 10 points to a question believe that 

mastership of the method specified in this question is requisite for teacher�s 

duties. I.e. teachers� opinions in this case actually demonstrate no distance 

between pedagogical theory and existing practice;  

Group 8n7  ≤≤:B .  

The specialists who have assessed a question with 7 or 8 points, in our 

opinion, undermine the significance of application of efficient scientific 

instruction technologies in teacher practice. It can however, be assumed that 

following appropriate information advertising, many of them can alter their 

attitude to the science of teaching to its advantage.  

Group 6n0  ≤≤:C .   

The teachers, who have estimated a question, granting it 6 or less than 6 

points, underestimate the importance of this technique in teacher�s work.  
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Table 

Grouped percentage of grades, given by teachers 
to the Questionnaire according to each question 

Questions� Grades ! 
numbers A: 9≤n≤10 B: 7≤n≤8 C: 1≤n≤6 

1 54% 19% 27% 
2 52% 29% 19% 
3 34% 27% 39% 
4 41% 33% 26% 
5 51% 28% 21% 
6 49% 25% 26% 
7 49% 27% 24% 
8 33% 37% 30% 
9 46% 27% 27% 

10 50% 25% 25% 
11 51% 22% 27% 

 
2. Data Discussion 

From 1100 grades (100 respondents, 11 questions) 510 grades (46%) 

belong to group A, 299 grades (27%) belong to group B and 291 grades (27%) 

belong to group C. 

Question 1. The teaching theory maintains that arousal of interest in 

mathematical classes organizes pupil�s inner intellectual energy and is one of the 

most vital factor of teaching progress. Nevertheless, we see from the Table that 

only 54% of teachers granted this question with highest grades.   

Question 2. Psychological and pedagogical sciences prove that student 

motivation is the most crucial factor and obligatory condition in educational 

process efficiency. Hence, to achieve success, a teacher should make learning a 

highly desired process for children. The knowledge devoured �with appetite� is 

best comprehended. �It is not human mind per se but an individual, who is 

gifted�. Therefore, success or failure in individual instruction depends, first and 

foremost, on object orientation of an individual�s interests  (Weiner, 1974). 

However, 48% of the polled do not consider teacher�s ability to enhance and 

support learning motivation to be an important teaching factor.  
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Question 3. Ability of achieving maximal efficiency during classes involves a 

high degree of �time on task� for students (Ornstein, 1989). This ability is 

inherent not in each teacher. It can be acquired only through mastering the 

instruction theory, and the perception of the psychology of a developing 

personality. Hence, pedagogy holds this skill of a mathematics teacher as his 

professional foundation. The theory offers teacher the immense variety of 

diversified skills and techniques promoting his lesson efficiency. Nevertheless, 

39% of teachers gave not more than 6 points to the importance of this issue.   

Question 5. The teacher is responsible for encouraging the students to creative 

critical thinking. This ability is the vital constituent of a specialist successful 

activity in any area. Mathematics possesses huge potential for the development 

of this thinking property in a student (Beyer, 1987). Meanwhile, only 51% of the 

polled highly appreciated the importance of teacher�s competence in critical 

thinking development techniques.   

Question 6. Above half of the respondents - 51% - do not consider it to be 

important to assist students in overcoming various phobias, emerging in learning 

mathematics. However, the scientists believe that the problem is quite solvable. 

Here is for instance one of the concepts creating beneficial conditions for 

teacher�s work: �Self-confidence based on self-progress is the most significant 

task in mathematics teaching, preventing all kinds of phobias in teaching the 

science� (Eisenberg, 1991, p. 45).     

Question 7. Problem solving requires searching and examining a variety of ways 

and when the problem is solved the analysis whether the chosen way is the best one. 

The teacher is responsible for creating an intellectual environment motivating 

the students to construct mathematics. It�s important to encourage students to 

construct models, to draw diagrams that reflect the situation of the problem. The 

skills developed in students by solving problems are very important for their future 

life. Therefore mathematics should be taught with emphasis on students become 
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critical in a constructive way, understanding that intellectuality would help them to 

create also in other disciplines (Schoenfeld, 1992, 1994). 

Construction of mathematical ideas and habits that enable students to solve 

problems effectively that is the behavior that means to �think mathematically� 

and requires different teacher behavior in order to teach each individual student 

to think as a result of the teacher�s activities (Davis et al., 1990). 

The importance of the development of mathematical problem-solving 

strategies and metacognitive capabilities grows with the broadening of the areas 

to which mathematics is applied.  

Taking into consideration all said above, we are concerned, that 24% of teachers 

gave low grades to this issue and only 49% considered it to be important. 

Question 8.  As we know, homework is considered to be an integral part of an 

instructional process. With the help of homework teachers usually sharpen 

student�s skills, develop understanding, improve problem-solving abilities in 

constructive way. The teacher can use the homework to bridge to a new 

material.  Analyzing the mistakes in homework creates interaction between the 

teacher and a student and serves as a reflection material for the teacher.       

Effective teachers use homework for developing responsibility in students. 

It enables the teacher to be sensitive to individual differences of the students.  

In our questionnaire only 33% of teachers demonstrated understanding of the 

importance of this issue in teaching practice. This is the lowest value among all 

11 questions. We are concerned that 30% of teachers apparently do not consider 

it to be important. 

Question 9. An aphorism �He who makes no mistakes makes nothing. A wise 

man learns from his mistakes� is widely spread in educational folklore.  

Undoubtedly, it is correct. An error in its primary comprehension and 

perception teaches us the most essential thing: not to repeat it.  

Search for mistakes and their analysis, organized in scientific manner, 

promotes critical mathematical thinking in students. Neither mathematical 
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culture, nor scientific world outlook in general are possible without it. However, 

54% of the polled underestimate the importance of teaching students to find and 

analyze their mistakes independently.  

Question 10. Ability to apply diversified mathematics teaching strategies in 

heterogeneous classes is considered to be important (Group A) only by 49% of 

the polled. Thus, it is not accidental that the majority of teaches feel no 

professional need for advanced training courses. As a rule, the frontal method of 

mathematics teaching prevails in their work, the method that hinders teacher�s 

opportunities of finding individual approach to each student, to differentiate 

pupils by their abilities and comprehension.  

Thus, even brief logical and numerical analysis of the Table vividly 

confirms the evident gap between pedagogical science and existing teaching 

practice.  

It should be emphasized that the integrity of 100 grades for each of 11 

questions may be characterized by their frequency distribution. Most of these 

histograms (for questions 1, 2, 4, 5, 6, 7, 9, 10, 11) have rather similar shapes. It 

means that the relation of the teaching community to these questions is 

homogenious. As a typical representative of these histograms we show the 

distribution for question 2 (Fig.1).  
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Fig.1. Histogram of grades for Question 2. 

Significantly different shapes correspond to the frequency distributions of 

question 3 (Fig.2) and 8 (Fig.3).      
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Fig.2. Histogram of grades for Question 3. 
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Fig.3. Histogram of grades for Question 8. 

 

Common feature of the histograms in Fig.2 and Fig.3 is that to questions 3 

and 8 the teachers gave significantly smaller amount of 9 and 10 points 

regarding to all the other questions. It clearly reveals underestimation of 

importance of the issues of efficiency of the lesson and the effective usage of 

homework by most of respondents. 

Average value calculated from 11 grades given by each teacher. 

For each set of 11 grades given by a teacher the average grade was 

calculated.  So, we got 100 average grades, corresponding to all 100 teachers. 
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The frequency distribution of these averages is presented in the following 

histogram (Fig.4).  
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Fig.4. Histogram of average values calculated from 11 grades given by each teacher 

 
5. DISCUSSION OF THE SECOND SECTION OF THE 

QUESTIONNAIRE.  
In the Questionnaire second section the teachers were asked to 

supplement the list of teaching strategies cited in the Questionnaire, by those 

they use in order to fulfill the instructional goals. 

Here are some of the techniques complemented by teachers: 

•  work with children suffering psychological and developmental learning 

problems;  

•  organization of students� work in extracurricular hours;  

•  efficient application of visual aids;  

•  use of metacognitive strategies for the analysis of pupils� misconceptions; 

•  the development of talented students in heterogeneous class.  

It is significant that in this part of the Questionnaire many of the polled 

instead of adding the strategies they use, indicated the difficulties that prevent them 

from using the effective ways to represent mathematical ideas in their work. 

Here are the examples of such assertions:   

•  deficit of personal time; 

•  chronic deficit of time during the lesson; 

•  presence of children with certain developmental disorders in 

heterogeneous class; 
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•  lack of methodological literature, including teacher�s manuals.  

•  lack of self-confidence in teaching abilities. 

•  deficit of financial, and sometimes even moral incentive. 

•  Absence of teacher�s high social status in society. 

 

6. DISCUSSION OF THE THIRD SECTION OF THE 

QUESTIONNAIRE.  

In this section we have found the following suggestions of the interviewed 

teachers concerning their acquaintance with pedagogical science: 

•   to enlarge the library of teacher�s manuals with lesson-by-lesson planning 

and methodological developments, with the examples of application of the most 

efficient teaching techniques;  

•   to provide workshop where effective teachers could share their experience in 

order to bridge between theory and practice. That would help teachers reflect on 

and improve their practice; 

•  organization of consultation units for mathematics teachers in educational 

institutions, including telephone ones;  

•  in academic studies more attention and time should be dedicated to examples 

of teaching theory implementation in pedagogical   practice.  

7. SUMMARY AND DISCUSSION.  

In our opinion, some of the reasons for the gap between theory and practice 

in pedagogy are the following: 

1) there is an objective complexity in transmission of positive experience from 

a researcher to a teacher, and from a teacher to a student. It is difficult for 

teachers to transfer what they have learned in theory into practice.   

The scientists note that many prospective teachers possess weak 

knowledge and narrow views of mathematics and mathematics pedagogy that 

include conceptions of mathematics as a closed information (Ball, 1991; Even, 
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1993; Thompson, 1992). Even accomplishing all theoretical instructions, not 

every teacher is capable to achieve complete coincidence of goal and result; 

2) there are many teachers thinking of pedagogical science as a set of 

prescriptions, poorly related to practice. Often the dissonance between the �dry� 

theory studies and teachers� own work supports the belief that educational 

theory has little to do with classroom practice.  May be that�s why they do not 

always use the variety of opportunities to study in in-service training courses for 

further professional development;   

3) Teachers have insufficient self-education skills. It is clear that a teacher 

who is  not continuously learning, cannot teach others well. Considering all said 

above  with the insight into the difficulties and challenges faced by teachers, we 

conclude that prospective teachers have to be students of teaching most of their 

lives (Nicol , 1999).  

No advanced training course can substitute everyday self-education, either 

through books or using new technologies for on-line communication and learning;  

4) often, negative school experience of the teacher himself is reflected 

in his own teaching practice.  As a rule, a good teacher can be brought up by a 

master-teacher, whose teaching experience is closely linked to theory. On the 

opposite, a teacher who is recurrent in didactic and teaching mistakes 

unintentionally becomes their transmission and dissemination source;  

5) deficit of current information necessary for expanding teacher�s mental 

outlook, as well as teacher�s insufficient communicative skills necessary for the 

information conveyance lead to the difficulties in teachers� professional growth;    

6) it is a well-known fact that an efficient lesson can be taught:  

1) owing teacher�s outstanding personality (very often even boring material 

but explained by a favorite teacher is comprehended well);  

2) via correct learning material choice;  

3) by means of properly applied teaching strategies and techniques.  
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And if the first two issues are not always in our power, the last one is 

definitely the creative activity domain for each and every teacher. Actual value 

of the lesson is determined by the nature of teacher-students interaction while 

teaching. For this reason, a good mathematics lesson is always the harmonious 

performance of four CO and one SE: CO-llaboration, CO-experience, CO-

delight, CO-creation, and Self-education.  

All above-specified aim at assisting teacher to eliminate the gap between 

teaching theory and existing practice and make this practice both highly efficient 

and interesting for all participants.  
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Резюме. В статті йдеться про зв�язок педагогічної теорії з практикою 
практикою викладання, аналізуються точки зору на викладання 
математики. 
 
Резюме. В статье авторы, исследуя вопрос о разрыве между 
педагогической теорией и практикой преподавания,  анализируют процесс 
обучения математике. 
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Серед пріоритетних напрямків розвитку шкільної математичної 

освіти в XXI столітті, як визначено в Концепції математичної освіти 12-

річної школи (проект) [1, с.12], є посилення прикладної спрямованості 

математики. У відповідності до суспільно - економічних запитів держави 

встановлено і цілі названої освітньої галузі, які задекларовані в проекті 

державного стандарту з математики [2, с.2]. Всі вони мають безпосереднє 

відношення до питання прикладної спрямованості шкільного курсу 

математики. Тому його вирішення набуло принципового значення.  

Слід зазначити, що дослідженню різних аспектів проблеми реалізації 

прикладної спрямованості шкільного курсу математики присвячено значну 

кількість науково-методичних робіт. Особливо багато їх вийшло, 
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