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Abstract: The article is dedicated to the definition of 
methodological conditions under which the use of the solution 
and research of the “task series” generated by a given task topic 
will acquire methodological expediency in the context of 
developing students' abilities to solve mathematical tasks of a 
productive nature. The authors suggested a possible way to 
solve it through the synthesis of integrated knowledge and the 
formation of the integrated images of the task topics that 
allowed students to develop knowledge and skills of integrative 
mathematical activity. 
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Introduction  

In recent years, the decline of the level of the students’ motivation to 
the traditional forms of mastering educational material has been a serious 
problem of the Ukrainian school. In the presented study, we tried to figure 
out to what extent the new forms of the organization of their activities 
related to the research training motivate students' learning activities. This 
will be done by the example of disclosing the contents of various levels of 
integration in the process of solving mathematical problems. By the content 
of the integration level, we understand the volume of mathematical material 
used in solving a mathematical problem. Among the integration levels we 
will distinguish the following: integration within the framework of the topic; 
integration within the educational material section; integration within the 
discipline; integration within the framework of mathematical disciplines; 
integration between different disciplines. 

In order for the search and creation of a way to solve problems to take 
place according to a certain plan, we will guide students to master the main 
ways (methods) of solution, among which the following main ones can be 
distinguished: dividing the task into sub-tasks; task transformation; coding of 
task objects. That is, we will take into account that the main method for 
solving mathematical problems is mathematical modeling. The type and 
nature of modeling is determined mainly by the nature of the student’s 
abilities and skills to operate the material, the heuristic schemes for finding a 
solution, and the nature of the problem itself. In the following presentation, 
we will understand the mathematical model as a special description of a 
certain problem, situation, which allows us to use the formal logical 
apparatus of mathematics in the process of its analysis. In mathematical 
modeling, we are dealing with a sign system (for example, in the form of a 
graphic diagram), which in mathematical form expresses the basic laws and 
properties of the object under study. In the process of mathematical 
modeling, we will distinguish three stages 1) formalization - translation of 
the proposed problem (situation) into the language of mathematical theory 
(building a mathematical model of the problem) 2) solution of the problem 
inside the mathematical model, the result of which will be either a new 
model of the problem or the final answer; 3) translation of the result of the 
mathematical solution of the problem into the language in which the 
problem was formulated (interpretation of the obtained mathematical 
solution). So, by the process of solving a mathematical problem we mean the 
process of sequentially constructing new models of the problem situation of 
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a particular problem, and each new model of the problem will have less 
uncertainty than the previous one. 

The main problem of our research is to determine the 
methodological conditions under which the study of the “task series” 
generated by a given task topic will acquire methodological feasibility in the 
context of developing students' skills to implement the integrative activity in 
the productive operation of the mathematical material. 

As the main focus of our study, we chose to teach Mathematics to 
the students of middle and senior school age (15-17 years) using the 
integrative approach. Based on research of Gritsenko (2008), Ekzhanova & 
Reznikova (2008), Kozlovskaya (1999) it includes: first, the definition of the 
objective prerequisites for combining the previously disparate content 
elements from a course in Mathematics; secondly, the combination of such 
elements is not a simple addition, but the result of synthesis; thirdly, 
obtaining the result of combining in the form of a system that has the 
properties of integrity. 

The problems of integration of Mathematics in teaching activity are 
the topic of the research by the scientists from different countries. 
Developing a model for integrated teaching of Mathematics and 
environmental education was covered in Cotič et al. (2015), the relationship 
between problem solving skills, metacognitive awareness and Mathematics 
achievement was defined, and the role of metacognitive awareness as a 
mediator in Nurulhuda was clarified in Hassan & Rahman (2017), the 
concept of interdisciplinary integration in Sicherl Kafol (2007) was defined, 
the integrated integrated teaching of Mathematics in elementary school in 
Skupnjak (2009) was analyzed, the relationships between numerical content 
and algebraic thinking in Somasundram et al. (2019) were investigated. They 
concluded that the implementation of an integrated approach to the use of 
computer technology in the formation of abilities to teach mathematics 
helps to increase the pedagogical competence of primary school teachers 
and knowledge of mathematical material. Farzam & Allahdadi (2018) 
determined that an integrative approach to the study of mathematics in 
primary school students using educational games is an effective way to 
improve the quality of children's learning. Pehoiu (2019) emphasizes the 
importance of integrated education to create the right attitude, responsibility 
and motivation in environmental issues. 

In the works of Rizhniak (2009a) and Rizhniak (2009b), the author 
comes to the conclusion that the integrative line in the school Mathematics 
course gradually finds a more detailed implementation in the use of 
educational mathematical tasks of integrative content. These are the tasks of 
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a creative nature; the tasks with a wide mathematical content and a complex 
structure of the interrelations between the components of their plot; the 
tasks that have the potential to create the new tasks and a series of tasks on 
their basis. Their combination in the context of compiling new tasks can 
form a wide field of possibilities with a sufficiently high uncertainty. 
Mathematical problems with high uncertainty, in turn, expand the students' 
ideas about the various approaches, ideas, methods that provide their 
solutions. It encourages students to put forward and substantiate certain 
assumptions, build fragmented theoretical generalizations, thus ensuring the 
development of the process of forming creative, heuristic thinking in 
students, as well as the desire for research. The solvation of such problems 
requires the subjects to learn in-depth knowledge and creativity. Here, not 
only the knowledge of students on a particular topic is used, but also the 
need arises to systematize and summarize the knowledge gained from 
different sections of school Mathematics and other academic disciplines. It 
requires the formation of the subject of training of the appropriate level of 
mathematical and informational culture. In the work of Rizhniak (2010) on 
the example of using various ways to solve one problem, the author 
concluded that the students form relevant integrative knowledge and skills in 
the form of an integrated image of the task. By thus we understand the 
holistic structure of skills that a student (subject of study) needs to have in 
order to study the problem in terms of its solutions and study. 

Though, given the general availability of theoretical studies on the 
implementation of an integrative approach to teaching, international 
research needs a methodical development of an experimental nature that 
assesses methodological expediency in the context of developing students' 
ability to carry out integrative activity in the productive operation of 
mathematical material. 

Methodology of Research 

We have developed the main prerequisites for the research in the form 
of the main stages of an experimental study: a) the determination of the 
indicators for evaluating the effectiveness of the method of forming 
integrative knowledge and skills among students when operating the 
mathematical material; b) the evaluation of the effectiveness of the 
traditional method of forming students' integrative knowledge and skills 
when operating the mathematical material; c) experimental verification of 
the effectiveness of the developed methodology. 
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During the experimental study, the following methods were used: 
theoretical: analysis of the psychological and pedagogical literature on the 
problem of the research; empirical: pedagogical observation of the 
educational and cognitive activity of the students, conversations with 
teachers of Mathematics; the mathematical methods of the statistical 
processing of experimental data (two-sample t-test for independent student 
samples (Glass & Stanley, 1976), that were used to determine the 
quantitative and qualitative dependencies between the research indicators. 

The main requirements for conducting the experimental research were 
to ensure the reliability, validity and veracity of the experimental data. The 
experimental study used a standardized methodology for conducting a 
pedagogical experiment, which ensured the reliability of the experimental 
data. Reliability was also ensured by the selection of the highly qualified 
expert teachers of the general educational institutions where the pedagogical 
experiment was conducted. 

The implementation of the pedagogical experiment under the 
conditions of a real educational process and the equalization of the 
conditions for its conduction for the control and experimental groups 
ensured the reliability of the experimental data obtained. 

Results of Research  

In the article, the authors intend to consider in detail the process of 
working on the task topic, where the approach to the formulation of the 
conditions of a specific task will vary depending on the level (reproductive, 
productive, creative) of skills required to solve the task (classes of 
mathematical competence). We explore the methodological feasibility of 
using the compilation and solution of the various tasks generated by a given 
task topic in the formation of the students' integrative knowledge and skills 
of operating the mathematical material. 

By the integrated image of the task topic, we mean the holistic 
structure of knowledge and skills that a student (the subject of the study) 
needs to own in order to study the “task series” generated by the task topic 
for their solution and research. It should be noted that just as it is impossible 
to talk about the necessity of organizing the solution by all the subjects of 
learning all the tasks from the “task series” generated by the task topic, there 
is no point in talking about the largest (most complete) volume of the 
mentioned “task series”. The volume of the integrated image of the task 
topic will be determined in accordance with the set goals of the educational 
activity. 
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Let us consider in more detail the ideas expressed by the example of a 
task theme, that is defined as follows: inscribing combinations of other 
geometric figures into specified geometric figures. We illustrate everything 
with specific examples. 

Task 1. In a square with side  , a circle was inscribed, a square in this circle, a 
circle in this square, etc. Find the ratio of the sum of the areas of all squares (circles) to the 
area of the largest square (circle) (or: find the ratio of the sum of the areas of all squares to 
the sum of the areas of all circles). 

To solve the task, it is necessary to find a pattern by which the areas of 
the geometric figures specified in the task change. It is obvious that the area 

of the largest square will be calculated by the formula:     
 , and the area 

of the circle inscribed in it:    
   

 
 (since the side of the largest square will 

be the diameter of the circle inscribed in it). Since the radius of this circle 
will be the diagonal of the square inscribed in it, the side of this square will 

be 
√ 

 
 , therefore its area is:    

  

 
, and the area of the circle inscribed in 

it:    
   

 
. Similarly, we find:    
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Thus, we obtained two sequences of areas. For squares: 
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Both sequences are infinitely decreasing geometric progressions with a 

denominator 
 

 
. The sum of the areas of all squares and the areas of all the 

circles will find the formula for the sum of the members of an infinite 

geometric progression with the denominator | |   : 

  
  

  
 
 

      

  

   

 

  
 
 

 
   

 
  

Thus, the answers to the task are as follows: 
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Similarly, the task will be solved with the same condition, but with the 
modified questions to the task: Find the ratio of the sum of the perimeters of all 

squares   (the sum of the lengths of all circles  ) to the perimeter of the largest square    

(the length of the greatest circle   ) (or: find the ratio of the sum of the perimeters of all 
squares to the sum of the lengths of all circles). Obviously, in this case we have: 

              
and each of the sequences (the perimeters of the squares and the lengths of 
the circles) form diminishing geometric progressions with a denominator of 
√ 

 
. From here we have answers to this version of the task: 
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We formulate the condition of the task differently. Now we will 
describe the figures around the given figures. 

Task 2. A circle was described around a square with side a, a square was 
described around this circle, a circle around this square, etc. until, as a result, received 5 
squares and 5 circles. Find the ratio of the sum of the areas of all squares (circles) to the 
area of the smallest square (circle) (or: find the ratio of the sum of the areas of all squares 
to the sum of the areas of all circles). 

Already knowing from the previous task, the law of changes in the 

areas of squares and circles, we use this for our case. So:     
      

   

 
  

denominator of increasing geometric progression    . Then we have: 

             
  (    )
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In this way: 
 

  
 
 

  
     

 

 
 
 

 
  

Note: The condition of this task can be formulated in general terms, 

not limited to the five described series. Obviously, for the case of   squares 

and   circles, the answers to the problem will be: 
 

  
 
 

  
       

 

 
 
 

 
  

Similar to the previous task 1, we can formulate other questions for 
task 2: Find the ratio of the sum of the perimeters of all squares (the sum of the lengths of 
all circles) to the perimeter of the smallest square (length of the smallest circle) (or: find the 
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ratio of the sum of the perimeters of all squares to the sum of the lengths of all circles). We 
obtain tasks that are solved in a similar way. 

The two examples of solving tasks illustrate the task theme of “fitting 
(describing) into (around) given geometrical figure(s) of the combinations of 
the other geometrical figures”, the model of which is a geometric 
progression. This task topic in turn generates the task series, where a square 
can be replaced by a regular triangle, hexagon, pentagon or decagon (in the 
latter two cases, it will be necessary to use the properties of the golden 
section), etc. Turning to stereometry, this task series can be continued like 
this. 

Task 3. In a cube whose side is equal to  , a sphere is inscribed, a cube is inserted 
into a sphere, etc. Find the ratio of the sum of the volumes of all cubes (spheres) to the 
volume of the largest cube (largest sphere) (or: find the ratio of the sum of the volumes of all 
cubes to the sum of the volumes of all spheres). 

The elementary considerations make it possible to find out that the 

volume of the largest cube is     
 , and the volume of the greatest sphere 

is    
   

 
.  After calculating the volumes of other figures, we establish that 

the volumes of both cubes and spheres form the diminishing geometric 

progressions with the denominator 
 

 √ 
. Thus, finding the sum of volumes of 

cubes   and spheres  , we get: 

 

  
 
 

  
 

 √ 

 √   
  
 

 
 
 

 
  

Just as we did with the task 1, we can reformulate the question to the 

task 3: Find the ratio of the sum of the areas of surfaces of all cubes   (spheres  ) to the 

surface of the largest cube    (the greatest sphere   ) (or: find the ratio of the sum of the 
areas of surfaces of all cubes to the sum of the areas of surfaces of all spheres). Such a 
task as a decisive model will also have a geometric progression – this time 
with a 1/3 denominator. Considering that: 

     
        

   
and finding the sums of the areas of the surfaces of all the cubes and 

spheres as the sum of the members of an infinite geometric progression, we 
obtain the following answers to this variant of the task 3: 

 

  
 
 

  
 
 

 
  
 

 
 
 

 
  

Similar to the task 2, you can continue the task series with a finite 
description of a sphere, a cube, again a sphere, etc. around a given cube with 

side  , calculating the relations between the corresponding volumes of the 
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figures or their surface areas. It is clear that in this case all the tasks will have 
the same decision model, but the content of students' integrative learning 
activities can be determined on the basis of the individual or differentiated 
approaches. 

Change the shape of inscribing. 
Task 4. In the angle of 60 ° in the direction to the top there are 5 circles inscribed 

so that each next circle, starting from the 2nd one, touches the previous one. How many 
times is the sum of the areas of all five corresponding circles larger than the area of the 
smallest circle? 

It is clear that all the centers of such circles will lie on the bisector of 
the angle, and the circles themselves will be homothetic with the homothetic 
center at the top of the corner. If the homothetic coefficients of all 5 circles 
are multiples of one number, then the decisive model of the problem will 
again be a geometric progression. Check it out. By the property of a right-
angled triangle, one of the angles of which is 30°, its hypotenuse is twice the 
size of the cathetus opposite to this angle. Hence, the distance from the top 
of the angle to the center of the smallest circle is 2 times its radius. Denote 

the radius of the smallest circle by  , the radius of the next circle  . Given 
the similarity of right-angled triangles that are formed by the radii of these 
circles, the segments from the top of the corner to the centers of these 
circles and the corresponding segments lying on the cathetus of the angle, 
we obtain the ratio for the corresponding proportional segments (radii of 
circles refer to are related as the distances from their centers to the top of 
the angle): 

 

 
 
      

  
                 

After a similar check of the ratio of the radii of other circles, we 
establish that the radii of all the circles form a geometric progression with 
the denominator 3. Hence, the areas of the circles form a geometric 
progression with the denominator 9. Thus: 

              
  

 

   (    )
   
   

       

Note 1: The condition of this task can be formulated in general terms, 
not limited to five circles. Obviously, for the case of n circles, the answer to 
the task will be: 
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Note 2: The task can be solved with other angles (for example, 90 °, 
30 °, 36 ° – in the latter case, you can use the properties of the golden 
section). Generalizing the task, it can be formulated for an arbitrary angle 

  (         ).  Then the denominator of the geometric progression, 
which is formed by the radii of the circles that are inscribed in a corner, will 
be an expression (this can easily be verified by similar considerations to the 
previous ones): 

     
 
 

     
 
 

   

therefore, the denominator of the geometric progression that the areas of 
these circles form is the square of this expression. So, for the general case of 

  circles, the answer to the task will be: 
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Note 3. In a similar way, you can solve a modified task for the task 4 
(along with its next options - see Notes 1 and 2), in which the question 
would be: How many times is the sum of the lengths of all five corresponding circles 
greater than the length of the smallest circle? It is clear that in this task the 
denominator of the geometric progression, which is formed by the lengths 
of the circles inscribed in the angle, will be 3. Then the answer to the 
problem will be: 

              
  

 
    

   
      

Similarly, similar to the previous generalizations of the task on the 
ratio of the lengths of circles will be solved. 

Note 4. For task 4, it can be transformed into a spatial problem: The 
cone, whose axial section has an angle at the vertex of 60 °, starting from the vertex, 5 
spheres are inscribed so that each next sphere, starting from the 2nd, touches the previous 
one. How many times is the sum of the areas of surfaces (volumes) of all five corresponding 
spheres larger than the surface area (volume) of the smallest sphere? It is clear that in 
this case the denominator of the geometric progression, which is formed by 
the surface areas of the spheres, will be the square of the coefficient of 

proportionality of their radii (i.e.,     ), and the denominator of the 
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geometric progression, which is formed by the volumes of the spheres, there 

will be a cube of the proportionality coefficient of their radii (i.e.,      ). 
Then in the first case the answer to the task will be the same as in the task 4, 
and in the second case it will look like this: 

              
  

 
     

    
           

For such a variant of the task topic, all the transformations of its 
conditions are possible, similar to those described in notes 1 and 2. 

Change the condition of the task 4 to: 
Task 5. An infinite number of circles are inscribed in the angle of 60 ° to the top. 

Every next circle, starting from the 2nd, concerns the previous one. How many times is the 
sum of the areas of all circles larger than the area of the largest circle? 

Repeating almost literally the course of solving the task 4, we conclude 
that the sequence of radii of the circles forms a decreasing geometric 
progression with the denominator 1/3, and therefore the sequence of the 
areas of the corresponding circles will form a decreasing geometric 
progression, but with the denominator 1/9. Let the first circle inscribed in a 

corner will have a radius  . Then, after appropriate calculations, we get the 
answer to the task: 

       

  
 
   

  
 
 

     
 

 
  

Note that for such an option of setting the topic of the task (task 5) 
various transformations of its conditions are possible, that are similar to 
those described in notes 2-4. 

Thus, the methodological conditions for the use of the solution and 
the study of the “task series” generated by a given task topic are: 

1. The formation of an integrated image of the task series occurs in 
the process of detailed analysis and comparison of signs and characteristics 
of the individual components of the object of study. 

2. The choice of the volume of the integrated image of the task series 
is carried out by taking into account the overall goal of organizing the 
student learning activities and depends only on the teacher’s planning for the 
possible (or necessary) breadth of the field of opportunities for the student 
learning activities. 

3. When forming an integrated image of the task series, the teacher 
organizes the process of mentally combining the components of the 
integrated image according to their essential features. In the process of 
planning and preparing the formation of an integrated image, the 
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components of the integrated image are distributed into interrelated classes 
according to the most essential features according to their similarity; in the 
process of the direct formation of an integrated image, systematization takes 
place – the integration of the classes of the components of the integrated 
image into a single integrity with the subsequent synthesis of new 
knowledge. 

During the conduction of the pedagogical experiment, we used 
integrated images of the task series in organizing these types of educational 
work with students in grades 9–11: a) the individualization of the educational 
activities of students through offering various options for assignments; b) 
the differentiation of the students' learning activities by the suggestion of the 
tasks of varying complexity; c) the generalization and systematization of the 
students' knowledge and skills; d) the creation of the problem situations, the 
contents of which are integrated images of task series; e) the students' work 
on the compilation of new tasks that are elements of the volume of the 
integrated image of the task series; f) an explanation of the new material. 

The experimental methodology provided that the control and 
experimental groups had a sufficient sample that would be representative. 
The minimum required number of students in groups with an error of 

         and statistical reliability        (      ) is determined by 

the formula   
   (   )

   
   and amounted to 92 students (Sachs, 1982). In 

our conditions pedagogical experiment was conducted with pupils of the 9th 
(age group 15 years) and 11 classes (age group 17 years) and covered 230 
students (113 students in control classes and 117 students in experimental 
classes) during two school years (Table 1) of two schools in the city of 
Kropyvnytskyi. The selection was carried out by the method of serial 
selection. The study was approved by the parent committees of the 
respective classes; in addition, each of the participants in the experiment was 
informed about the possibility of failure without any consequences for its 
status and gave its written consent to participate in the study. The 
developers of the experimental study were aware of the social responsibility 
for their actions and were interested in the objectivity of the results of the 
experiment.  
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Table 1. The distribution of participants in the pedagogical experiment 
 

Years of 

the 

experiment 

Control classes Experimental classes 

Total Grade 9 Grade 11 Grade 9 Grade 11 

2016/2017 26 31 28 27 112 

2017/2018 29 27 30 32 118 

Total 55 58 58 59 230 

 
An experiment with each class was conducted during one academic 

year. At the first stage, the ascertaining part of the experimental work was 
carried out in the form of students writing a test, that checked the level of 
students' ability to solve equations, inequalities and their systems, solve 
problems of studying the properties of elementary functions, solve textual 
tasks in an algebraic way, and geometric tasks of determining metric 
properties of planimetric and spatial figures (the work was estimated on a 
100-point scale). The results of the tests of each class were defined as the 
average scores obtained by all the students in the class. 

At the second stage, a formative experiment was carried out – the 
students of the control classes worked according to the usual program. In 
the process of teaching students of the experimental classes, for the 
implementation of the above types of the educational work (see points (a) - 
(f)), task series were used, their models of solution were the geometric and 
arithmetic progressions, fractional rational equations, systems of equations 
and inequalities, elementary functions, and also such at which decision the 
graphic method was used, the method of coordinates, the vector method, 
the method of introducing an additional angle (an example of such work 
with one task series, the decisive model of which was geometric progression 
disclosed in the main part of the article). The formative part of the 
experimental work was completed with the final diagnosis in which the 
“increase” of the level of formation of the students of the control and 
experimental classes of skills to solve mathematical tasks similar to those 
presented at the ascertaining stage of the experiment was evaluated. Note 
that the complexity of the tasks presented was higher than before, but the 
students of the same age (of both of the control and the experimental 
classes) were given the same tasks. The results of the ascertaining part of the 
experiment and the final diagnosis after the forming experiment are shown 
in Fig. 1 (for each class, the arithmetic average is the result of the test in a 
100-point assessment system; the symbols of the classes are defined as: for 
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example, 1-К9 is the first year of the experiment, control is the 9th class, 2-
Е11 is the second year of the experiment, experimental 11th grade). To 
verify the effectiveness of the proposed methodology, we used the two-
sample t-test for independent student samples (Glass, J., Stanley, J., 1976), 
further considering two samples: sample X - participants in the control 
group, sample Y - participants in the experimental group. According to the 

main hypothesis   , the proposed technique did not affect the increase in 
the level of students in the experimental class of skills in solving problems in 

mathematics. According to the alternative hypothesis   , the proposed 
methodological conditions for using the solution and studying the “set of 
problems” generated by a given task topic are methodologically expedient. 

To test the null hypothesis, we found the critical value of the criterion   by 

the significance level α = 0.05         . The observed value of the 

criterion          . Since         , we rejected the main hypothesis    

and adopted an alternative H_α. At the same time, the statistical results of 
the training activities of the control group participants throughout the 

experiment were within the statistical error (         ) and slightly 
improved taking into account the influence of the traditional organization of 
the educational process, as well as the influence of random factors on the 
quality of the control work. 

 

 
 

Figure 1: The results of experimental work 
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of skills to solve mathematical tasks was 8.02%, and the experimental classes 
– 21.68%. The data obtained during the experiment have the property of 
stability between two groups of classes, since the coefficient of variation of 
the “gains” of the level of formation of the students in the control and 
experimental skill classes to solve problems does not exceed 18%. Thus, the 
data obtained indicate that the suggested methodological conditions to use 
the solution and research of the “task series” generated by a given task topic 
are methodically expedient in the context of the developing students' skills 
to implement the integrative activity during the productive operation with 
the mathematical material. 

In the context of the continuation of the study, the stability of the 
existing level of skills in students to solve mathematical tasks using the 
proposed methodological conditions should be studied. It is promising to 
study the methodological features of using an integrated image of a method 
for solving a task in the process of teaching students. In this way, we 
understand the holistic structure of skills and abilities that a student (subject 
of study) needs to own in order to study how to solve a task. 

Conclusions 

The authors of the article studied the process of working on a task 
topic, where the approach to the formulation of the conditions of a specific 
task varied depending on the level (reproductive, productive, creative) skills 
necessary to solve the task. As a result, the methodological feasibility of 
using an integrated image of the task theme was investigated. In such a way 
we understand the integral structure of knowledge and skills that should 
possess a student (a subject of study) to study "task series" generated tasks 
theme for their solutions and research. In the course of the experimental 
work, methodological conditions were determined to ensure the 
appropriateness of the usage of such an integrated image: a detailed analysis 
and comparison of the characteristics and characteristics of the individual 
components of the object of study; the choice of the volume of the 
integrated image, taking into account the overall goal of organizing student 
learning activities; organizing the process of mentally combining the 
components of an integrated image with their essential features and creating 
a single integrity followed by the synthesis of the new knowledge. The 
effectiveness of these methodological conditions was confirmed by the 
experimental data. 

The study suggests the methodological conditions of using the task 
series to be productive in order to form an integrated image of a task topic. 
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It is advisable to use this methodology for the preparation of the lessons for 
generalizing and systematizing students' knowledge and skills, when planning 
and conducting lessons for developing or applying knowledge and skills, and 
when involving students in developing a system of educational tasks or sets 
of tasks for measuring the learning achievements.The planning for the 
formation of an integrated image of the task topic should be carefully done 
with the use of the first the analysis of the components of the integrated 
image, then a detailed comparison and comparison of these components in 
order to further mentally combine the components of the integrated image 
of the task theme according to their essential features, distribute the 
components of the integrated image into interrelated classes and further 
merge not the individual components of the integrated image, but their 
classes. Then the result of this activity will be the synthesis of new 
knowledge – the links between the obtained classes of the components and 
the new synthesized subjects of the training components. As a result, the 
formation of an integrated image of the task topic chosen by the subject of 
research is provided under such conditions. It should ensure the formation 
of students' knowledge and skills of integrative mathematical activity. 

References 

Ekzhanova, E. A., Resnikova, E.V. (2008). Osnovy integrirovannogo obucheniya: posobie 
dlya vuzov [The fundamentals of the integrated learning: a guide for high Schools]. 
Moscow: Drofa – Dropha. 210 p. [in Russian]. 

Farzam, R., & Allahdadi, M. (2018). Developing a framewrk for designing 
educational aids through games method in order to facilitate teaching 
mathematics for elementary students. Revista Romaneasca Pentru Educatie 
Multidimensionala, 10(3), 77-90. https://doi.org/10.18662/rrem/64  

Glass, J., & Stanley, J. (1976). Statistical methods in pedagogy and 
psychology. Moscow: Progress, 495 p. 

Gritsenko, L. I. (2008). Teoriya i praktika obucheniya: integrativnyy podkhod: uchebnoe 
posobie dlya studentov vysshikh uchebnykh zavedeniy [Theory and practice of teaching: 
an integrative approach: study. manual for student higher studying routine]. Moscow: 
Izdatel'skiy dom «Akademiya» – Publishing House "Academy". 240 p. [in 
Russian]. 

Kozlovska, I.M. (1999). Teoretyko-metodolohichni aspekty intehratsii znan uchniv profesiinoi 
shkoly (dydaktychni osnovy) [Theoretical and methodological aspects of the integration of 
knowledge of students of the vocational school (didactic basis)]. Lviv: Svit – The 
World. 302 p. [in Ukrainian]. 

Rizhniak R. (2009a). Formuvannia v uchniv skladnykh umin vykorystovuvaty 
modeliuvannia u protsesi rozv’iazuvannia matematychnykh zadach 

https://doi.org/10.18662/rrem/64


Revista Românească pentru                                                                   March, 2021 
Educaţie Multidimensională                                                        Volume 13, Issue 1 

 

297 

intehratyvnoho zmistu. [The formation of the complex skills in students to 
use simulation in the process of solving mathematical tasks of integrative 
content]. Matematyka v shkoli – Mathematics at school, 5, 13-17 [in 
Ukrainian].  

Rizhniak R. (2009b). Rozv’iazuvannia matematychnykh zadach intehratyvnoho 
zmistu zasobamy komp’iuternoho modeliuvannia [Solving mathematical 
tasks of integrative content by means of computer simulation]. Matematyka 
v shkoli – Mathematics at school, 10, 34-39 [in Ukrainian].  

Rizhniak R. (2010). Intehratsiia matematychnykh znan ta umin pry vykorystanni 
riznykh sposobiv rozv’iazuvannia zadach. Postmetodyka [Integration of 
mathematical knowledge and skills when using different methods of 
solving tasks]. Postmetodyka – Post-mortem, 2 (93), 24-31 [in Ukrainian].  

Cotič, N., Cotič, M., Felda, D., Lepičnik Vodopivec, J. (2015). An example of 
integrated teaching of mathematics and environmental education in the 
second grade of basic school. The New Educational Review. 41(3): 17-26. 
https://doi.org/10.15804/tner.2015.41.3.01  

Hassan, N.M., Rahman, S. (2017). Problem solving skills, metacognitive awareness, 
and mathematics achievement: a mediation model. New Educational Review. 
49: 201-212. https://doi.org/10.15804/tner.2017.49.3.16 

Pehoiu, G. (2019). Percept of teachers regarding integration of education for 
environment and sustainable development in primary schools. Revista 
Romaneasca pentru Educatie Multidimensionala, 11 (2): 256–269. 
https://doi.org/10.18662/rrem/128 

Somasundram, P., Sharifah Norul Akmar, Z., Kwan Eu, L. (2019). Year Five 
Pupils’ Number Sense and Algebraic Thinking: the Mediating Role of 
Symbol and Pattern Sense. The New Educational Review. 55 (1). pp. 100-111. 
https://doi.org/10.15804/tner.2019.55.1.08 

Sachs, L. (1982). Applied Statistics. A Handbook of Techniques. New York: 

Springer‐Verlag.734 pp. 

Sicherl Kafol B. (2007). Procesi in vsebinski vidiki medpredmetnega povezovanja. 
Učitelj v vlogi raziskovalca [Processes and contents aspects of cross-
curricular integration. The teacher in the role of researcher. Action research 
in cross-curricular integration in public school]. Ljubljana: Pedagoška 
fakulteta, 218 p. [in Slovenian] 

Skupnjak, D. (2009). Integrated teaching – a proposal for integration in early 
Mathematics teaching. Napredak, 150 (2):260–270. 
https://hrcak.srce.hr/82803  

 
 

https://doi.org/10.15804/tner.2015.41.3.01
https://doi.org/10.15804/tner.2017.49.3.16
https://doi.org/10.18662/rrem/128
https://doi.org/10.15804/tner.2019.55.1.08
https://hrcak.srce.hr/82803

