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The professionalism of a modern teacher is not only their competence 

in various fields of mathematical knowledge and computer science, their high 

qualifications, which are the key to successful work. Teachers of computer 

science and mathematics are required not only to use traditional forms and 

methods of education but also innovative ones,  related in particular to digital 

technologies. Considering that a significant content of education at the 

University of computer science and mathematics teachers is occupied by 

mathematical disciplines, the problem of training teachers for the use of 

specialized software deserves attention.  

In our opinion, this problem can be considered along the following line: 

finding out the problems faced by math teachers in their professional 

activities, even if they are familiar with specialized mathematical software. 

The results of an expert survey provided the following list of problems 

which mathematics and computer science teachers face or may face when 

using the second type of specialized software. 
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1. The use of DGS requires rethinking of forms and methods of training 

by a teacher. The traditional solution to the problem from the textbook with 

the help of software is not always advisable. As an example, problems for the 

transformation of expressions require an understanding of formulas, 

geometric problems for proof require additional initial training, a large 

number of tasks involves simply practicing a particular skill (counting, 

simplifying, calculating). At the same time, if the teacher plans to involve a 

computer, it is worth using tasks that provide some research without 

reference to specific data numbers.    

Thus, the study of the sine theorem may not be conducted through 

direct proof of this theorem, but rather through the empirical study of the 

sides and angles of a triangle: “In a triangle opposite a smaller angle lies 

always a smaller side, etc.” Pupils should record the results of twenty studies 

for each type of triangle (equilateral, isosceles, versatile obtuse, versatile 

acute) and draw the appropriate conclusions. Empirical results must then be 

proved mathematically, but as practice shows, empirically obtained results 

are better mastered.  

2. The DGS use requires the search for non-standard and creative 

tasks. This is because modern pedagogical theory and practice promote the 

development of the creative abilities of pupils, including the use of ICT. It is 

known that one of the components of creative thinking is intuition. It is the 

content of mathematical problems that determines its development. Scientists 

claim that solving problems best promotes the development of observation, 

the ability to apply visual thinking, and other faculties. 

We have also noted that the realization of interdisciplinary connections 

contributes not only to the formation of skills to model objects of different 

nature but also to the better assimilation of the subject and increased 

knowledge of the subject. In particular, it is proposed to visualize molecules 

and atoms of substances, whose structure is subject to symmetry laws or to 

model the water movement in a garden hose under the influence of gravity.  

3. The problem of environment-rational choice. Our observations have 

shown situations when the problem is solved using a computer tool which is 

not optimal. However, this problem is easy to solve when you already have 

experience with such tools and identify opportunities for their use in maths 

lessons. Thus, it is not always appropriate to involve the program Gran3d to 

solve stereometry problems, because its limited tools (creation of basic 
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stereometric objects, parallel transfer, and rotation) does not allow for 

operatation with equations of objects and their transformations (the program 

Cabri 3D  does not provide for the assignment of objects by their equations 

either). Instead, GeoGebra 5.0 will successfully assist in solving problems set 

analytically. 

4. To check the results of solving the problem using a computer 

program. It is important to understand the pupil’s approach to creating a 

solution. Thus, the problem of constructing a square can be solved in several 

ways, not all of which will be correct (for example, the construction of lines 

which are visually perpendicular to each other, but do not retain this property 

with a dynamic change of design).   

5. Standard errors when using computer tools. Such errors include 

incorrect command syntax, incorrect use of the tool, lack of understanding of 

the result of the tool’s impact on the object, inability to explain the obtained 

solutions following the use of the tool, and so on.  

Typical errors are not limited to those given above. Focusing on them 

adds confidence that pre-service teachers will be able to warn the same 

mistakes. Therefore, it is extremely important to have a clear presentation of 

the training material, a well-chosen system of exercises, recommendations 

which prevent the implementation of incorrect actions. 

So, the list of problems which mathematics and computer science 

teachers face or may face when using specialized software of the second 

type, includes the following: the need to rethink the established forms and 

methods of teaching by the teacher,  the problem of a constant search for 

non-standard and creative tasks, the problem of software rational choice; the 

problem of checking the obtained computer’s result, the problem of common 

errors in the use of computer tools. 

We see the prospect of further scientific research in the development of 

methods for using computer mathematical tools in a learning environment 

based on research.  

 

 

 

 

 


