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Abstract 

This article presents a short overview on meaning, application and the role of digital media in the 

process of mathematical education. The main hero is an extraordinary machine of our times – computer, with its 

broad range of possibilities. The special attention has been put to the use of new educational technologies, 

computer mathematical methods that force a change in the teaching and learning of mathematics. Mathematics, 

information technology, computers – remain in strict correlation both now and in the past. The results of natural 

pedagogical experiment in a modern mathematics lesson have been presented here. 
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Introduction  

The application of technological equipment as an aid in teaching mathematics has 

become a fact. However, it should be kept in mind that all the mathematics teaching, all the 

styles and methods of work with the students have been based so far on traditional, well-

known and well-proved patterns. The general, perspective and direct teaching objectives have 

been achieved by introducing certain working patterns, which are effective and efficient. 

In the case of new technologies, which are used in teaching mathematics, the tool of 

work has changed. At the same time, the change in methods of teaching and learning has to be 

accepted, however, the teaching results are supposed to be the same as before. Nevertheless, it 

is not always feasible. Teachers often rely on the old traditional patterns, to which they “add” 

new tools such as digital media. The interest in the use of computer as a tool enhancing the 

process of teaching has not declined for many years. The recent decades have offered various 

applications and names of such tools such as Computer Assisted Training or Computer based 

Teaching. The steady growth of the importance of the Internet over the last years of 20th 

century on an unprecedented scale has generated a new term – teaching online (e-learning). 

Mathematical calculations used to be the main aim of digital mathematical machines. 

The development of computers has influenced development of a new scientific discipline – 

computer science. The information technology (IT) is the answer to the steady broadening 

uses of the computer science in our society and the growing role of computers in 
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communication. The universal use of information is supported by the set of means such as 

computers, their visible appliances and computer networks, tools – multimedia software or 

other technologies (telecommunication). There is a sort of equilibrium between the 

information technology and communication. Information is as an object, which subjected to 

action and communication is a destination of the information and the purpose of action.  

Computational science is a new interdisciplinary science, which deals with application 

of computers to analyze scientific problems from various domains. There are supercomputers, 

the power of which has to be enhanced by calculation methods. Mathematics and computer 

science provide mathematical models as well as effective methods of solving problems of the 

contemporary world.  

Mathematics, computer science, and computers – all these notions remain in a close 

correlation both at present and in the past. These domains, in many cases, were created by the 

same people. 

The development of computer technology has entailed a new specialization in 

application of computer science.  There is a rise in new technologies such as information and 

communication technology ICT, computer image processing, and technology of database, 

artificial intelligence, expert systems or robotics. [Fragments of the article: J. Kandzia, 2011, 

p. 93, 94]. 

Supercomputers  

The obtainment of bigger and bigger primes with the use of computers is an example 

of how the information technology can influence mathematical achievements. The Internet 

exemplifies cooperation of thousands of personal computers over subsequent generation of 

Messene’s primes. (M. M. Sysło, 1997, 1998). The last record-breaking primes are  

243 112 609-1, what gives 12 978 189 digits (16.09.2008), were generated on computers IBM 

PC. The machine supporting calculations are based, from one side on characters of actions 

and more general – algorithms for which they have been programmed and from the other side 

– had and still have a big influence on the development of calculation methods and 

mathematics (programmable computers). 

It took four years to calculate one of the biggest and the most complicated 

mathematical structures, 248 – dimensional structure known as E8 (it is an example of so 

called Liego group which is a smooth manifold; the Liego groups were introduced by the 

Norwegian mathematician M.S. Lie in 1870). The scientists from Maryland University solved 

that hundred-year-old problem (2007). It was possible due to the development of 
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supercomputers and the Internet communication. The precise mathematical description covers 

60 gigabytes of disc and if it were printed, the paper used, could cover the whole surface of 

Manhattan. Eighteen mathematicians from the United States and Europe were involved in the 

project. Despite persistent work over optimization of algorithms there was not a computer 

strong enough to make theoretical calculations of the structure E8. Therefore, the calculations 

were divided into groups and then, after completion, joined together. It took the 

supercomputer Sage, 77 hours of constant work. The scale of calculations is bigger (60-fold) 

than Project of Human Genome Recognition, which has recently been conducted (M. Błoński, 

2009).  

Mapping E8 facilitates testing the key symmetry in nature, which can contribute to the 

recognition of the structure of the Universe. 

The most controversial mathematical achievement of XX century (1976), with the use 

of computers on unprecedented scale, is a four-color theory, the proof of which, has been 

delivered by W. Haken and K. Appel (it says, less mathematically strictly that every political 

map on the plane or sphere can be painted in four colors so that two countries, which not only 

have a common border, but also a common vortex, have different colors, assuming that all the 

countries are territorially coherent). The proof raised doubts whether it was correct. It was 

modified in 1994 and in 2004 and its correctness was checked with the use of a computer 

assistant. As a matter of fact, both the computer proofs of the four- color theory include an 

algorithm of coloring all maps. Haken and Apple’s proof leads to the algorithm of coloring, 

which acts in time proportional to the fourth power of the number of countries, on the map. 

On the other hand, the proof (modified) by N. Robertson, P. Seymour and R. Thomas gives an 

algorithm, which allows, a map consisting of p countries, to color with the time of order p2, 

thus, incomparably faster. 

Computers work faster and faster. However, there are calculation problems in 

mathematics and in many other fields. It is known that computers or even supercomputers, 

sequential or parallel operating, will not be able to solve such problems, neither today nor in 

the nearest future.  This fact is being utilized in cryptography to cipher some information. If 

someone wanted to break the code and decipher the hidden information, would have to solve 

such a problem.  

The notion, computationally secure, appears in disputes on algorithmic security. It 

means that the time needed to calculate all possible key combinations is so long that the 

utilization of such a task, within the reasonable time limit, is impossible. Despite the fierce 

disputes, it is considered that algorithm, which needs 280 attempts to be broken, (i.e. checking 
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such a number of keys), what gives 1 2088 925 819 614 174 706 176 digits, is considered to 

be exceeding the computational capabilities of today’s computers (2004). However, it should 

be remembered that operations, which seem to be beyond the computer capabilities, could 

prove to be exceptionally easy tomorrow (E. Cole, R. L. Krutz, J. Conley, 2005, p. 481). 

[Fragments of the article: J. Kandzia, 2011, p. 97-99].  

New technologies in mathematics  

Mathematical abilities enable to solve many problems of the contemporary world. To 

the most pressing belong these concerning the natural environment, biological, energy 

resources and fuel needs. Mathematics makes us comprehend and predict the consequences of 

a changing climate hence, constitutes a key issue in such a dynamic changing world (J. 

Kandzia, 2006, p. 39). Mathematics, which is commonly applied, refers to all possible 

calculations connected with economy, financial issues, statistics or technology. Mathematical 

logic and algorithmic thinking are used in describing problematic situations. Referring to 

practical actions, we have to read, interpret or verify the results obtained by new technologies. 

The new educational technologies can set in common between that what was primary 

and dealing in mathematics and this is permanently embedded in everyday life. Computers 

allow varying the school programs, enriching them with easy produced mathematical 

structures. 

Boring lessons turn into mathematics alive. Not only can a student create programs, 

which will not be a solution of contrived problems, irrelevant to reality but also correctly and 

clearly define important notions and functional dependencies in original language of 

Euclidean geometry, (J. Kandzia, 2006, p. 40). 

The presence of computer, the Internet in teaching largely diminishes the gap between 

the world of art and science. It brings humanistic and mathematics cultures together. Owing to 

such faculties, mathematics can become more humanistic. Math phobia is a specific fear of 

learning mathematics. Our educational culture fails to deliver sufficient means to the learners 

so that they could comprehend the sense of problems they have been facing (as above p. 39).  

Therefore, children adopt the worst model of math learning i.e. mental learning in which 

material is treated like a dancing lesson without music or parquet (S. Papert, 1996, p. 58, 67). 

Computer in teaching should act as a teaching aid, assist device or a component in the 

course of teaching (mathematics)- a devise, which in common with the methods of computer 

studies, enriches and extends the scope of mathematical methods. The Internet is capable of 

combining basic and interesting points in mathematics with those, permanently embedded in 
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everyday life. Mathematics plays vital role in scientific knowledge. Some people claim that 

“[…] mathematics is too important to be left to mathematicians” ( W. Duch, 1998, p. 8). 

Models of mind are based on symbols referring to ideas, which have developed for centuries 

before a man had learnt to perceive the world, through their prism.  Mathematics should not 

discourage humanists because everything, we talk about, can be expressed by the definite 

mathematical model. However, some models cannot be expressed in everyday language. 

Mathematics creates broader perspective to describe reality. Indefinite Platonic world of ideal 

mathematical forms exists only in a potential way. The number of forms is indefinite 

therefore; some of them have to be applied to construct models of reality. The potential 

existence is a very subtle philosophical question- only at the moment of recognition of a form 

by human mind, the existence is updated. Richard Dawkins called the world, which always 

potentially exists, “bimorphs”. The potential existence was turned into real only due to the 

computer experiments. (W. Duchy, 1998, p. 9). 

Mathematics, making use of information technology, has to be characterized by the 

principles: 

❑ continuity- has to be continued with well-established personal knowledge, after which 

can inherit the intellectual life, self-esteem and cognitive concepts, 

❑ possibilities- has to enable the learner the implementation of projects of personal  

❑ significance, which without this principle, would not be feasible, 

❑ cultural response- the subject has to have sense in the wider social context (S. Papert, 

1996, p 74). 

The expansion of information technology has caused changes in mathematics 

teaching. Professor Z. Krygowska (Z. Dybiec, 2000, p. 27, 28) has already paid attention to 

the choice of methods based on thorough observation of learners without detachment from 

reality. 

The passion and enthusiasm of young people for new technologies should be used in 

mathematics teaching. The mathematical activity, creative activity, assimilation of 

information and turning it into knowledge are the important objectives in teaching. The 

Internet as an indefinite source of information is indispensible today. There are many ways of 

using this medium to develop interest in mathematics such as the study of mathematical 

problems; the use of multimedia presentation; the history of development of mathematical 

thoughts; biographies of mathematicians; mathematical discoveries; scripts and conspectus of 

lessons; interesting tasks, tests; mathematical competitions which can be used as a revision or 

consolidation of knowledge. 
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It can be a comforting fact that students, parents and teachers begin to notice that 

digital media assist to learn, enhance the educational and teaching process. Students are 

reported to be interested in educational programs or educational sources of pages WWW. The 

development of information technology and suggested methods of storing and distributing 

information, give way to alternative forms of education in emerging society of knowledge. 

Undoubtedly, new educational technologies constitute a tool capable of changing both 

personality and intellectual work of a man as well as his reasoning and activities. They force 

to resign from teaching model memory on behalf of teaching that leads to thinking; applying 

knowledge based on dynamic structures according to the needs and new tasks. The new 

generation programs aim at intelligent education, dialogue with computer, which is often 

combine with simulation. They provoke critical assessment of the phenomena and. processes. 

Students need to be prepared to critical thinking which is one of the symptoms of artistic 

creativity. The educational process, supported by the new educational technologies, enables 

the search and comparison of new ideas, reveals shortcomings and centers on new, better 

solutions. It also supports the process of learning such abilities like planning and designing. 

(J. Kandzia, 2006, p. 26). 

Logical operations, enforced while working with computer, create a situation in which 

there is a separation of “self” from thinking what, in turn, influence generative thinking. A 

man capable of constructive, critical thinking is more tolerant, respects others, reduces 

aggressiveness and can solve conflicts in a natural way. There are qualities, which are in great 

demand and necessary to proper functioning in today’s society. (B. Siemieniecki, 2005, p. 3). 

As a result of working with computer, learners, apart from the text, make use of the 

picture thus, improve the influx of information to the brain. Visualization in teaching is very 

helpful. It assists more efficiently to process some information and thoughts thus, to work 

more effectively. J.S. Brunner, the American psychologist claims that: 

❑ “[…]The more a child can treat learning as a discovery of something, instead of just 

learning about something, the stronger tendency to autonomic self-rewording or even 

better to the reward which constitute the discovery itself”. 

❑ “[…]A child learning mathematics must possess not only a strong sense of abstraction 

but also a wide range of visual pictures enabling objectification of general concepts” 

(J. S. Bruner, 1974). 

Information civilization makes a man think in system categories in order to prevent the 

whole vision phenomena and processes from disappearing. Computer technologies contribute 

to the constructive diagnosis and development of solutions in various aspects of our life. 
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Creativity, creative thinking, which appears in conditions of multiplicity of various messages 

reaching learners, is not typical for a man. The creative actions of the learner should be 

systematically stimulated to apply diverse techniques. Computer is extremely helpful in 

developing and enhancing capability of observation. Everybody who wants to learn is able to 

interpret the content freely and subjectively as well as learn about the world in multiplayer 

and interdisciplinary way. [Fragments of the article: J. Kandzia, 2011, p. 101-103]. 

The Internet in mathematics as a medium to form creative attitude towards the world  

Mathematics is a domain of science full of logarithms. From the psychological point 

of view algorithmic knowledge involves schematism and recreation. Heuristic learning 

reflects flexibility, plasticity, originality of thinking.  

F.K. Gauss stated that “[...] the rigorous accuracy of evidence constitutes the essence of 

mathematics”. It is identified with a schematic reproduction (J. Hawlicki, 1971, p. 27). Once 

mathematics was understood as learning about figures and numbers. It is still defined, in some 

encyclopedias, as science of sizes – quantitative relationships and spatial forms. All that was 

connected with the limit was added later. Mathematics can be best described as the most 

general deductive science. 

The subject of mathematical research consists of theories involving; 

❑ certain set of primary concepts, 

❑ some system of truths about the object, 

❑ some rules of inference. 

Mathematical philosophers analyze whether mathematics has or should have a 

connection with reality and what is the nature of such alliance. There are three main views in 

the philosophy of mathematics: Platonism, formalism and mathematical constructivism. The 

essence of mathematical Platonism lies in acceptance of the fact that mathematical entities 

(such as triangle, letter Pi, infinity, set of natural numbers) exist independently of us. Hence, a 

mathematician working with entities is an explorer (discerns a fact, phenomenon or a rule 

which exists objectively – independently of our will or activity in the reality around us) not a 

creator (creating something which did not exist before, usually under the influence of a new 

element of reality, in other words as a result of discovery) (J. Hawlicki, 1971, p. 27). 

Mathematical constructivism is a doctrine, according to which mathematical entity is 

considered to exist, well defined it is assumed to have it deal worth - only then, when the 

finished algorithm of its construction will be given. Constructivists accept only entity, which 

meets such requirements. Mathematical formalism denies the existence of any entities 
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because in such philosophy the existence of entities is less important than the rules of dealing 

with them. Mathematics is perceived as a set of rules and principles, which a mathematician is 

forced to follow. Objects of proceeding (entities and mathematical objects) are not so 

important themselves as the ways of acting on them. The basic requirements, which all the 

mathematical theories must meet, are full consistency in the absence of any conflict.  

In mathematics there is a place for creativity, attitudes, creative talents, divergent and 

heuristic thinking and nonconformity.  

Does the use of the Internet during the mathematics lessons helps to form creative 

attitude towards the world? 

The study conducted by the students in grades second and third of secondary school 

2004/2005 implied that there was not unambiguous answer to such a question. The main 

method applied in the study was a natural pedagogical experiment, which was achieved by 

psychological test. Stanisław Popek diagnosed the creative attitudes with the questionnaire of 

creative behavior KANH. The application of this tool enabled to define how the Internet 

moulds creative attitudes of students towards the world. 

Parallel groups (teenagers with average mathematical abilities), were chosen in a 

natural way to form typical class groups. The rule, according to which the experiment was 

carried out, was based on cannon of one difference – one of five E. Mill’s cannons. The 

method of teaching was the only alteration, which was made. There were altogether 83 hours 

of mathematics lessons in four classes with the use of the Internet. The students, making use 

of educational possibilities of WWW pages, searched for materials concerning particular 

issues using teachers’ ready-made conspectus of a lesson and mathematical portal addresses. 

They designed and worked out questions themselves only under the guidance of a teacher –

advisor .The author acted as a leader and advisor in all such lessons. In three check-in classes 

(69 students) there were lessons on the same theme, conducted with the use of the traditional 

method.  

The attempts of 161 students were tested twice with the same tool – the Questionnaire 

of Creative Behavior KANH1 in September 2004 and in April 2005. The proceedings were as 

follows; 

❑ the main dependent variable was subject to the initial measure, 

❑ the main independent variable was introduced- the Internet in the experimental group 

(92 students), the check-in group remained in unchanged conditions, 

                                                 
1 KANH-K-conformist behavior, A-algorithmic behavior, N – nonconformist behavior, H-heuristic behavior 
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❑ the final measurement of the main dependent in both groups was carried out. 

A test of t-student for two independent attempts was used to verify the results of 

research. The equity of variances was checked with the Fisher’s test. Two general populations 

were tested with the KANH questionnaire. The study was carried out in two stages on the 

level of the test and posttest. For both attempts arithmetical mean x1śr  and x2śr  was 

determined as well as variances 1 and 2, respectively for each scale of the questionnaire 

of the creative behavior. The first stage did not show any important differences concerning 

creative attitudes of teenagers within the parallel groups. The second stage revealed that 

introduction of the main independent variable (the Internet during the lessons) distinctly 

changed the heuristic behavior (H) and non-conformist (N) what was reflected in the values 

of “creative scales” considered separately or collectively (H+N). The results proved that 

statistically there is a significant association between introductions of the Internet to the 

mathematics lessons and forming creative attitudes of youngsters. The conventional level;  = 

0,05 (1,98) and  = 0,01 (2,61);  

❑ was accepted as critical for heuristic features (H) – quality t-Student - 2,37,  

❑ for nonconformist features (N) – quality t-Student - 2,76, 

❑ for the both features (H + N) which influence the creative attitude – quality t-Student - 

3,06 

In tables 1 and 2 there are results of the Questionnaire of Creative Behavior KANH – creative 

attitudes of the teenagers on the level of the test and posttest. 

Table 1 

Results of the research on the test level – creative behavior 
2 

Method of teaching Sample size 
H N H + N 

xśr                 xśr         1 xśr              1 

Experimental 92 17,0       3,39 18,1       3,67 35,1       5,26 

Traditional 69 17,8       3,91 19,0       3,47 36,9       6,29 

Qualities of t-Student’s test   1,40   1,65   1,92 

Qualities of the Fisher’s test   1,33   0,90   1,43 

Source: own development 

                                                 
2 H- heuristic behavior 

N- nonconformist behavior 

H+N – creative behavior 

Limits  for t-Student’s   5% 1,98   1% 2,61 

Limits for the Fisher’s test   5% 1, 45  
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Table 2 
Results of the research on the posttest level – creative behavior3 

Method of teaching Sample size 

H N H + N 

xśr                 xśr           1 xśr              1 

Experimental 92 18,1       3,86 19,3       3,65 37,4       6,29 

Traditional a 69 16,7       3,56 17,6       4,23 34,3       6,60 

Qualities of t-Student’s test   2,37   2,76   3,06 

Qualities of the Fisher’s test   1,18   1,34   1,10 

Source: own development  

The applied test, the Questionnaire of Creative Behavior KNAH, enabled in a clear 

and undeniable way to demonstrate the legitimacy of the Internet in teaching mathematics in 

this case. The period of use of the new method is just two semesters. It is believed that such 

effects (if not better), could be achieved using this method of teaching during the whole 

course of education in secondary schools (and more) without limiting only to mathematics. 

The heuristic approaches are vital here in the cognitive sphere whereas the 

nonconformist approaches in the motivational-emotional sphere. The nonconformist scale (N) 

and heuristic behavior (H) are responsible for intrinsic properties attributed to creative people. 

The predominance of the nonconformist qualities can be observed in the surveyed group - the 

index of significance for the t-Student’s test on the level above 0,01, v = 2, 76. 

Whereas the increase of the heuristic value is a little lower – on the level of maximum 

acceptable probability between 0,05 and 0,01, v = 2, 37.  The characterological sphere, of the 

students surveyed, has a little bigger influence on saturation of their  creative attitude than the 

intellectual sphere. 

Among the youth the conviction about their own abilities has increased, which is 

typical for the nonconformist behavior, at the expense of heuristic behavior. Young people 

have more independence, consequence of action, openness and assimilation activity, 

perseverance in searching for new explanations of various facts or testing the acquired 

knowledge. The results of the research indicate that the use of this new tool gave the students 

food for thoughts and self-observation of certain conditions, which were imposed by reality of 

changing general laws and the necessity of projections for new solutions in the changed 

conditions. This form of education assists to mould creative attitudes of students as well as 

creates conditions to reveal such attitudes. The youth have learnt to see the world diversity 

and how to break stereotypes of its perception. They have learnt to accept  “the new” and how  

                                                 
3 As abowe 
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to notice the importance of their own actions. This in turn has freed the exploration activity, 

forced to actions aimed at improvement of the present state of affairs. Such lessons help many 

students to overcome the fear of mathematics, even aversive attitude towards this subject. 

They have developed divergent, intuitive and multifaceted thinking. 

Schematic actions were replaced by the active search for self-discovered ways and 

means leading to solving problems. The students could redefine themselves in the whole 

school work and share responsibility for shaping their own personalities [Fragment of a 

doctoral dissertation: J. Kandzia, 2006, p. 101-110]. 

Comments and practical tips to the lessons with the use of educational resources of 

WWW pages 

The lessons could be held only when the computer lab was available. They were not 

included in the school teaching plan. The principals demonstrated a strong support in 

implementation of the task. The E. Mill’s cannon, of the only difference, which was applied in 

the research, required that the same teacher should have lessons in all the groups subjected to 

the experiment. The organization of tasks was the same both in control group and the 

experimental one. It can be noticed that it was rather a breakneck project. The teachers’ 

council referred to the researcher with great permissiveness, nevertheless, the work on the 

experiment has brought unexpected results. 

There was one computer room with 15 work stands at our disposal. It was sometime 

possible to use a room with 25 computers. It happened that two students had to sit at one 

computer. Although the organizational solutions were not very comfortable, the group work  

not only was creative but also pleasant and nice. The students received pieces of paper with 

the topic of the lesson, prepared tasks and tasks to be done together with e-mail addresses 

where they could find answers to their tasks.  

The conspectus of mathematics lesson with the use of the Internet 

Class II of secondary school 

Subject: Circles and straights and their correlations.  

Implementation of the content: General equation of the circle and the canonical form. 

Relative position of two circles. Sections of the circle- chord, diameter, radius. Mutual 

location of circle and straight. Equation of the tangent and the circle. Examples of finding the 

tangent to the circle. Other examples of the tangents and the curves.  

Educational goals and student achievements: BK-basic knowledge, BA-basic abilities, 

BAA-higher knowledge.  
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Knowledge: Systematizes knowledge about the circle and the straight on the plain (BK). 

Abilities: Solves the tasks with the straight and the circle (BA). Determines equation with 

given data (BA). the middle of the circle and the radius; the equation (BA). Determines the 

tangent of the circle (BAA).  

Course of the lesson: The phase of search through the Internet pages on mathematics. The 

compilation phase. Writing down the most important data, task solution in notebooks or 

timesheets. Presenting and completing data. Summary of classes. Assessment of students’ 

work.  

Examples of internet addresses:  

http://www.wiw.pl/matematyka,  

http://portalwiedzy.onet.pl/encyklopedia.html,  

http://www.encyklopedia.pwn.pl,  

http://waw.pl/nauka/matematyka,  

www.adammlynarczyk.com/okregiiproste.html, 

www.matematyka.pisz.pl/forum/28723.html. 

Source: own development 

At the beginning it was difficult to conduct the lesson. There were problems with 

cultural and orderly behavior of the youth, their mutual relationship and systematical work. 

The students could not understand what are the objectives of such lessons with the use of the 

Internet “it is not the computer study, though”. They revolted. They attempted a range of 

activities, they had already mastered, and which were not  boring mathematics. It was: 

texting, computer games, chatting, Internet pages concerning quite different topics. It cannot 

be definitely stated that, in the course of further teaching, they all worked systematically. 

However, the placement of students at computers (instead of rows) was very important for the 

teacher, who could trace their current work (it was more difficult to hide undesirable actions). 

At the beginning students had to be “forced” to some correct ways of behavior. The 

assessment was the excellent encouragement to work. Notes and tasks were done in 

notebooks. The work card with a precisely defined scoring and a grading scale, were 

introduced a little bit later. 
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Table 3 

Work card 

Student’s name and surname: ………………………………………………………………………………………. 

No Content of the task Solution Rozwiązanie 

1. Definition of a circle (1p).  

2. Definition of a radius, chord, diameter of the circle (1p).  

3. Graphic illustration of the concepts from point 2 (1p).  

4. Coordinates of the vector, the length of vector (2p).  

5. Equation of a circle in the canonical form (1p).  

6. Equation of a circle in general form (1p)  

7.. Draw a circle with center S = (a, b) and a radius r > 0. Point P= (x, y) 

belongs to the plain XOY, |SP| = r. Calculate the coordinates of the vector 

SP and its length (3p). 

 

8. Write equation of a circle with center S and radius r and sketch the circle, if 

(3p): 

*S = (-1, 3) and r = 2,  

*S = (9, 0) and r = 3,  

*S = (-2, -2) and r = 2.  

 

9. Read coordinates of the center and determine the length of the radius circle 

with the quotation (4p): 

*(x – 1)2 + (y + 3)2 = 25,  

*x2 + y2 + 4x - 6y -3 = 0,  

*x2 + y2 + 2x - 6y + 9 = 0,  

*(x + 2)2 + (y – 4)2 = 8 

 

10. Specify the location of points: A = (0, 0), B = (5, 5), C = (0, 3) relative to 

the circle with the centre in point S = (-2, 3) and r = 2 (3p). 

 

Source: own development 

Which was more clear for students and more justifiable with grading. It definitely 

facilitated enforcement of knowledge. The activity during the lesson was also graded (pluses): 

accurate remarks, correct answers, conclusions, finding interesting links relevant to the 

subject without anyone’s help in other words, each positive activity. More difficult tasks, 

which students could not comprehend, were explained during the lesson. In this way students 

could also gain a good grade. After some time the smartest students reached perfection at 

searching for the new material and using it to do tasks. They presented the class with their 

solutions on the board. Yet, not only the cleverest “fought” for rewords. The less fluent in 

secrets of mathematical knowledge, tried to gain as many “pluses” as possible. They were not 

bored, it was difficult to hide behind others at the last desk (there was not any) and deal with 

something else. They noticed themselves that mathematics is not so awesome and ceased to 

be afraid of this subject. It could be said that the activities with the Internet were treated as a 

play or even a game. They were acquiring knowledge in which the interactive exercises or 
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stimulations of geometrical transformations were a big attraction. The youth were and are 

excited with the fact that some new constructions can be obtained while changing certain 

values.  

As it was mentioned, students have changed attitude towards the subject and also to 

the teacher. The lessons were interesting. The teacher ceased to be a person behind the desk 

who always made them calculate and transform mathematical formulas. They have learnt to 

ask questions and draw conclusions, present their tasks with satisfaction. They have begun to 

be more confident and have had more substantive approach to the subject. It was also 

important that they were able to use computers, which seems to be still attractive. 

Each section of the material was finished with a revised lesson. The students received 

specially constructed work cards with topics to revise previous tasks. They could use the 

Internet. The next stage was a consolidation in the form of a test of multiple choice ( 

assessment and acquired knowledge were not subjected to the research). The youth have filled 

in cards of evaluation4, at least once a month. This allowed the teacher to introduce 

amendments to the lessons and meet the students’ requirements. Watching the students work, 

the pace of work, paying attention to the type and the way of making questions, the 

information  was obtained whether the sentences were clear and the tasks feasible. 

Deficiencies were corrected at once. However, it took some time to develop desired skills, and 

behavioral habits. Both the teacher and the students efforts have brought true results. The 

students demanded a greater number of classes. The youth classes, which were not covered 

with the experiment, envied those who were put on in the research. 

Certainly it was like that in the past. However,  work with the use of educational 

resources web WWW, has not finished with the experiment.  Mathematics lessons conducted 

now with young people with the use of educational resources of the Internet in the secondary 

school, lead to the same solutions and imply similar situations. At first the youth is surprised 

sometimes even discontent and subsequently ask for more such lessens. On the Internet there 

are different and differently designed sources on various levels both for young secondary 

students (primary or middle schools) as well as for university students. Young people often 

quote information which are incomprehensible for them.  Such students believe that if they 

                                                 
4 Evaluation card for a student: 

1. How do you estimate your knowledge after the classes? 
2. Assess the usefulness of the classes conducted. 
3. To what extent are going to use the captured knowledge? 
4. List three the most important things that you have learnt during the classes. 
5. What would you change in the classes? 
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rewrite “something” very difficult, they will be praised. It happens, first of all in the young 

grades and such situation eds can be quickly and simply explained. The constant observation 

is needed and of course the teacher’s assistance together with constant control of notes. 

There is always a question to be asked – How do you understand that? How will you 

apply it to solve the task? The certain section of material should be explained in as simple 

way as possible. There are also mistakes, incorrect wording and false solution on the Internet. 

Hence, close attention should be paid to correct such faults. This should be the teacher, after 

all, as an advisor and a guide.  

G. Polya has formulated for teachers the ten commandments which make each 

teaching form successful.   

1. be interested in your own subject, be fascinated with the topic of the lecture, this is the 

first and the most important condition necessary to succeed, 

2. be well-acquainted with your subject, it is unthinkable to lecture on a topic that you do 

not comprehend yourself, 

3. be an explorer, the best way to learn something is to discover it yourself because to 

rely on discovery means in practice the implementation of active self-teaching, 

4. try to read the students’ faces, perceive their expectations, difficulties, put yourself in 

their position because almost each control which does not refer to the feedback will be 

ineffective, 

5. transfer the students not only knowledge but also abilities, mental attitudes, 

methodical work habit because a good teacher is one who educates others to make 

them become good teachers, 

6. let them learn to guess urging the boldness of thinking, try to make the guesswork 

intelligent, based on reasonable induction and analogy, 

7. let them learn to prove because to prove means test, while teaching you learn the 

important art of evaluation, 

8. promote perception of such qualities of the task which while suggesting a general 

method can be useful in solving other tasks because encouraging reflection you make 

smooth rational, 

9. do not reveal the whole secret at once, let others find as much as possible, 

10. suggest rather than impose your views because doing so you elicit the learner’s 

interaction (G. Polya, 1975). [Fragment of the book: J. Kandzia, 2011a, in the press] 

Conclusion 
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The Internet takes us into the world of permanent education. The task of contemporary 

school is to educate for the future, “co-create” people who have self-confidence and to enrich, 

where possible, the human cultural sphere. 

The Internet in education means creation of multileveled and various forms of 

teaching as well as structural changes in contents. The use of the Internet will activate 

sprawling of educational institutions, different in their functions and tasks. It is one of the 

stimulators of creative development of attitudes of children and youth. The Internet influence 

relies on creating new and interesting situations where students themselves have to search for 

information instead of having it delivered in a ready made form. Although youth working 

with the Internet create their own, unique inner world of abstract, it stimulates, however, their 

imagination, transforms their personality, develops higher cognitive skills, broadens 

motivations for solid, persistent work and rises the consciousness. The Internet gives 

possibility to present the wide Internet forum with the achievements. The contact with 

recipients of our actions is facilitated and practically anonymous due to the fact that network 

communication is the feedback and almost instantaneous. This situation encourages the 

exchange of our thoughts, stimulates emotional and motivational sphere, motivates for further 

actions and develops personality 

Currently there is no doubt that the access to the Internet constitutes a very important 

factor in developing general knowledge of students and increasing the efficiency of teaching 

many subjects. It also creates a very important, active attitude towards the process of learning 

which is necessary in working life. (R. Tadeusiewicz, 2000). The Internet is not a wonderful 

means to solve all the difficulties and educational problems. It is only a very  efficient tool, 

which makes the transfer of educational material easier and more effective. Furthermore, it 

assists the course of teaching, makes the educational process more interesting, stimulating 

students to creative activity, developing skills and habits necessary in their adult social life. 

On the other hand, contents transferred through the Internet such as control of the tool, 

have to remain the teacher’s responsibility who will finally determine objectives and 

directions of teaching. 

The beautiful statement by G. Highet can best summarize the teaching and educational 

activities: ”[…] Does everything in the process of teaching have to be defined, analyzed and 

measured? Is there any place for spontaneity and art created by an educated man?, education 

does not elicit a response similar to the chemical reaction. It is more like painting a picture, 

composing music, gardening or writing a letter to a loved one” (G. Highet, 1957). 
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