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Abstract: TRIZ - is the method enabling stimulation of creative problem solving by way of using the developed knowledge 

bases, similar system functioning and contradictions removal. The system of education is one of the most complex social 

systems, burdened with multiple contradictions. The education system’s contradictions comprise wishes of parents versus 

capabilities of children, wishes of teachers versus educational institution capabilities, etc., so that the need arises for presenting 

the assembling of educational requirements of the society for improving the level of education, versus writing new educational 

plans, by way of improved technical resources of the society. Being creative, the TRIZ method is an important part of the 

technological education program at high schools of professional studies and at faculties in the course of studying. An important 

link to TRIZ method application in education is envisaging of teachers’ perceptions in the education technology, which is the 

first step towards introducing TRIZ method into the educational plan and program at lower educational levels as well. By 

updating the classical contradiction matrix, there originated the 2003 matrix which takes into consideration and envisages 

frequency of innovative principles occurrence, thus rendering a significant progress in TRIZ method developing and 

application. The paper offers and develops application of new models of education management by way of TRIZ method, by 

the relocation innovative principles of classical and 2003 contradiction matrixes, with the special contribution of applying 

creative principles in the field of education. 
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1. Introduction 

In the previously published work [1] were described 

innovative solving problem in education field. Now we 

wanted to expose it in a different context and compare 

significance innovative principles with the changes that have 

occurred by relocation in the classical and 2003 contradiction 

matrixes. Prior to originating of the TRIZ method, a specific 

problem solution was sought for by instantaneous searching 

for solution, by testing and rectifying unavoidable errors, 

which is depicted in Fig. 1. In present-day conditions, it is 

obvious that such old models, coupled with good practice 

would function inefficiently in new environments, with 

significantly increased risks. Constant development of 

innovative approaches is required in all business activities. In 

answering the question of how to generate new ideas, new 

services, new educational model, the present-day answer may 

be either copy aimlessly or search for the solution and rectify 

mistakes. 

 
Fig. 1. The classical problem solving approach. 

TRIZ research starts with the hypothesis that there are no 

universal principles of finding a creative solution for each 

problem. TRIZ represents a problem solving method of 
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solving the system safety problem integration based on a set 

of data obtained from empirical solutions base and from 

functioning of a similar system. The method utilizes the 

principle of REPEATABILITY and it was developed by 

Altshuller [2], [3], [9], who determined that there was a lack 

of methods for creating new solutions. 

In the course of years of its development, the TRIZ 

problem analysis has incorporated models, innovative 

principles and effects (Fig. 2) 

 
Fig. 2. TRIZ solution models, innovative principles and effects. 

The TRIZ method today represents an international way of 

approaching creativity in resolving the problem of safety 

integration, which provides results based on discovering 

causes between problems and the search for solutions. The 

TRIZ method in the field of Education there are 3 types of 

identifies contradictions: 

1. Physical contradictions, 

2. Technical contradictions, 

3. Organizational contradictions. 

By resolving the organizational contradictions, we reach 

the situation to have to resolve anew the physical or technical 

contradictions. The TRIZ method proposes to avoid the 

exhaustion methods: - by using the contradiction matrixes in 

resolving the problem of technical contradictions, as well as 

by changes in the system, in resolving physical 

contradictions. In analyzing the complex picture and details 

of an event, TRIZ can have the multiple purposes to check 

creativity in the educational process and to check creative 

models. The basis of this method is founded on the 

following: 

a) analysis of regulations in the field of education and 

b) reports and experiences in the course of educational 

cycle. 

On the basis of the above stated, various solution 

structures are made in the process of planning and realizing 

the educational cycle, so that they need to be taken into 

consideration as soon as possible. The solutions obtained by 

the method of compromises in education show applicability 

of this method’s principles. The contradictions matrix implies 

a set of educational system’s features which, individually or 

in synergy, influence each other in the contradictions 

affecting productivity as the final measure of the educational 

system efficiency. 

2. Application TRIZ Method 

TRIZ integrated solutions should inspire, engage and 

motivate the usage of technological methods in resolving 

problems in education. Through its innovative modules, the 

TRIZ method looks for solutions by presenting the next 

generation of contemporary practice’s “products”, with the 

objective of broadening limits and raising standards in the 

sector of education. TRIZ solutions are expected to enable 

efficient automatization of all operating procedures and to 

provide accessibility and knowledge of all the educational 

process facts by ample information, thus providing a 

comprehensive counseling display on an integrated platform 

[3], [4]. Access to the process from any place at any time, 

represents its fully integrated environment. On the basis of a 

scientific theory, methods have been developed by studying 

educational institutions, applying various systems’ 

development patterns, for searching for creative solutions. 

These methods involve three major components: 

� analysis of the logic nature of educational system and 

its problems, 

� application of specific knowledge data bases as the 

most efficient problem-solving method, 

� means for overcoming psychological inertia in the 

problem-solving process. 

� The basic ideas of TRIZ method implementation in 

education [4] are as follows: 

� study on any topic, such as system development, 

� relationships between different subjects through 

educational system evolution patterns, 

� application of the problem-solving creative method in 

lecturing to students, 

� creative problem-solving by thematic lecturing by 

demonstration models, 

� mastering the methods for overcoming psychological 

inertia. 

� preserving and strengthening child’s innate creative 

disposition, 

� forming of creativity and of vital orientations towards 

accomplishing goals, 

� forming of creative way of thinking, 

In order to put it briefly, basic characteristics are stated 

here, as follows: 

1. Flexibility, quick response and fast reaction to the 

educational system changes, 

2. Excellent design in the process implementation, 

3. High level of rendered services in the process of 

educating, 

4. Integrated solution of education management through 

one platform, 

5. Reports adjusted to the educational system needs, 

6. Easy and comprehensible user environment, 

7. Simpler application as compared to other methods, 

8. Higher number of options offered for application from 

higher management level. 

TRIZ exploration starts with the hypothesis that there are 

no universal principles for finding a creative solution for any 
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problem based on innovation and advanced technology. If 

these principles could be identified, task teams would have, 

in the process of designing, more creativity and they would 

be capable of predicting much more operative situations. 

Creativity today is based on finding a solution and 

adjusting it to the problem under consideration. 

The primary objectives of the TRIZ method research are 

based on the following facts: 

1. problems and their solutions in the field of science are 

repeatable, 

2. samples in technological evolution in the field of 

science are repeatable, and 

3. innovative solutions use scientific effects outside the 

research field, using the analogy of occurrences and 

processes. 

In developing the method, the knowledge has been arrived 

at that this method, in the process of planning the educational 

system behavior, has shown excellent performances 

regarding speed of analyzing and solution finding. 

Comparing the method to numerous other methods [5], the 

knowledge has been arrived at that decisions can be reached 

by TRIZ method on the basis of seven criteria, as follows: 

1. Technique of conditioning /motivating/organizing; 

2. Technique based on innovation knowledge; 

3. Technique of systematizing; 

4. Technique of focusing – concentrating; 

5. Technique of hinting; 

6. Technique of development management; 

7. Technique of coincidence. 

The findings of TRIZ method application [3] have shown 

the following: 

� the greatest number of innovative solutions uses the 

already known solution principle, 

� contradictions overcoming brings about an innovative 

solution as the result, 

� innovative solutions are the result of using common 

patterns, 

� the creative problem-solving model is universal for 

different fields, 

The modern TRIZ method, Fig. 3, has also introduced 

development analyses into the innovative solution search 

area, system and market analyses, solution behavior forecasts 

and final assessment of the selected solution (8). 

 
Fig. 3. TRIZ system development. 

The arrows show the principle of solution finding 

according to TRIZ method and the transformational 

formulating one problem or solution towards another 

problem. Instead of searching for actual solutions for specific 

problems, TRIZ proposes getting closer to problems solving 

at an abstract level. This process comprises problem analysis 

and analytical usage of empirical data from the existing base. 

Being creative, the TRIZ method has for a long time been 

an important part of the education technology program at 

specialized departments of high vocational schools and 

faculties in the course of studying. It is therefore very 

important to get to see the observation of teachers in 

education technology, which is the first step towards 

introducing TRIZ-method into the syllabus and curriculum of 

even lower levels of education, (11). Creating and realizing 

TRIZ-workshops will enable using the problem-solving 

techniques, especially in the education technology. 

The workshop trainees were questioned in groups by using 

written material at the lectures where they were involved into 

developing the lectures which enticed secondary school 

pupils to exercise creative thinking. In the later phase, the 

groups were divided into two independent, mutually opposed 

entities and questions were raised about their experiences. 

Divisibility of entities was determined by statistical methods 

to mutually opposed, and the data were analyzed 

qualitatively. The questions determined that the benefit of 

applying TRIZ in education technology was guaranteed. 

After this, a workshop was organized lasting for 24 school 

lessons, where teachers were made familiar with the TRIZ 

method and its possibilities and effectiveness in education 

process. After getting familiar with the method history in 

groups of a few trainees, a lecture unit was developed with 

identifying TRIZ-method in education, in the following 

sequence [10]: 

� suitability of contradiction usage in education problem 

solving with secondary school students, 

� identifying the parameters present in physical, technical 

and organizational contradictions of the presented 

problem, 

� technical characteristics necessary for problem solving, 

and 

� final solution 

Experience in education of the young has shown that the 

most important need, which enables the process of educating 

the young, is creativity which needs managing. There are 

various levels of creativity, as well as different levels of 

creative contents in various activities types. The basic 

conditions for creative work are: 

� Presence of uncertainty, i.e. existence of a problem that 

cannot be solved by known methods, 

� Freedom of work by providing instructions with respect 

to ways, sequence and deadlines, 

� Dependence of individual work results on experience, 

intuition, willpower strength, 

� Possibility of competing with others, enabling rising of 

achievement level. 

It is supposed that creativity in performing jobs has got the 

same role which vitamins play in human health: just a small 
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quantity is needed, but without them there occur illnesses and 

development holdup. 

Results of testing the areas into which the TRIZ method of 

creative problem solving is to be implemented sequentially 

are as follows: communication technologies, building 

industry, production and transport (9). It is therefore believed 

that it would be most appropriate to introduce the TRIZ 

problem solving method to secondary/grammar schools. As 

regards the education level at which to start TRIZ training 

introduction, the first and third years of secondary/grammar 

schools are recommended as the optimum age level. In order 

to continue research, it is necessary to introduce TRIZ into 

education of secondary school students. In the Ministry of 

Education, Science and Technological Development, there is 

such initiative, as well as feasibility studies composed by the 

author. 

“Learning should be fun” is the main premise of creative 

education. In the process of human evolution, the games 

involving all creativity components were created as the most 

powerful means for creative education. Games offer to their 

participants a complex structure composed of adopting 

various types of knowledge, practical skills and development, 

psychological and intellectual skills, etc. Games have been 

oriented towards training and satisfaction of all basic human 

needs, enabling the young to accept huge amount of 

information needed for orientation in their environment. 

In the last few decades, the educational methods based on 

games, including also computer games, have become 

common. All these have been individual trials in the attempt 

to develop a system of complex education. However, these 

have got a general shortcoming: the basic element – 

educational methodologies for creative research – is missing. 

These trials will never become successful without application 

of TRIZ-education which has to become a unique core, 

around which all specific methods will be located, [4]. 

The specific nature of the child’s thinking was analyzed. 

Results of the research were astounding, starting from the 

analogy between the child’s thinking and the TRIZ way of 

thinking (see Tab. 1), [11]. Comparison of the ways of 

thinking of grownups, children and TRIZ- method has led to 

the conclusion, which is still debated today in the field of 

education, that a healthy child can develop creative 

capabilities in any field of human activities. Regrettably, 

these natural observation mechanisms of creative children 

become almost completely subdued later in life. Only some 

of them will preserve these in lesser or higher degrees, so that 

it is not incidental that creative abilities often coincide with 

infantilism. The main reason for suppressing child’s creative 

abilities is most probably lack of conditions needed for 

strengthening of these capabilities, as well as the lack of 

creative stimulation from parents and teachers. 

Tab. 1. Comparative table of ways of thinking grown and child. 

Grownup thinking Child thinking TRIZ thinking 

Fear from contradiction, tendency to 

avoid explanations in their arguments. 

Insensitivity to contradiction, lack of 

tendency to avoid explanations in their 

arguments 

Inclination to contradiction, searching contradiction in problems. 

Showing understanding of inventions and formulation of obvious 

contradictions both represent a step towards their solving. 

Metaphysical approach, non-systematic, 

separate consideration of subjects, 

processes and occurrences. 

Grouping of differences; tendency to 

connect “everyone with everything”. 

Systematic approach to problem solving, tendency to discover 

connections between remote objects, connections between seemingly 

disconnected processes and events. 

Non-organized combination of various 

types of conclusions, applied in the 

wrong way. 

Transition – drawing conclusions from 

wrong point of view according to classical 

logic; conclusions based on transferring 

single specific problems into another 

specific problem. 

Drawing conclusions by analogous transfers of ideas; transferring 

solutions from one different system of different general level to 

another system by combining induction, deduction and transfer. 

Combination of logic, thinking and 

natural intuition 

Natural, inherent ability to draw intuitive 

conclusions 
Combination of logical thinking and intention which forms intuition. 

Law of obedience – usage of intuitive 

knowledge. 

Creating laws – spontaneous searching 

and intuition development. 

Developing laws according to the searching and guiding intuitive 

principles 

Problem solving in one attempt by 

brainstorming, withdrawal in case of 

failure 

Swapping problems. If unable to solve a 

problem, the child will change conditions 

and rules on purpose, prior to solving the 

problem, so as to make it a possible 

solution for him 

Swapping a problem with another one, by which it can be solved 

according to certain rules 

 

3. Conditions for TRIZ Application 

After introducing TRIZ Method into Educational System 

[1], should be reconsidered Contradiction matrix in education, 

Tab. 2, [8], and the forty innovative principles has also found 

application in the field of social human activities. Efforts are 

made to find a potential solution of the concept generating 

experiences and knowledge in education by way of the 

contradiction matrix, according to which this paper represents 

a theoretical contribution to solving conflicts in the field of 

education. The descriptions of forty innovative principles and 

relevant actions have enabled redefining of teaching activities 

in the field of education, by interpreting educational functions, 

educational concepts and the terms acquired in the course of 

the analysis. In the stated example, innovative solutions-

actions provide references to various levels of competences in 

the field of the educational institution’s administration, in 

organizing classroom teaching, or to both areas [8]. The 

contradiction matrix, Tab. 2, [8] shows mutual influences of 

contradictory features in educational systems and the 

innovative principles in education. 
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In the contradiction matrix, the fields denoted by (-) 

indicate that TRIZ principles do not exert mutual influences; 

for example, universality does not affect the feature of 

segmentation, homogeneity does not affect asymmetry, etc. 

Mutual influences of TRIZ principles is expressed so that 

in certain fields of the matrix up to four digits can be found, 

or a matrix field is void when improvement of one TRIZ 

feature does not affect deterioration of any other TRIZ 

feature. The contradiction feature shows description of TRIZ 

principles and of actions necessary for raising the educational 

system’s efficiency. Due to lack of space, this paper presents 

only the selected principle – 3 Local quality, Tab. 3, with 

description of problem solution searching and of actions 

which are to be taken. 

In that respect, the TRIZ method strives to find a potential 

solution of the concept generated from experience and 

knowledge in education by way of a contradiction matrix for 

the purpose of conflicts solving in the field of elementary and 

secondary education. 

Description of forty innovative principles and adequate 

actions enables redefining of teaching activities in the field of 

education by way of interpreting business functions, 

educational concepts and notions learned in the course of 

analyzing.  

Tab. 2. Contradiction matrix – classical (partial view). 

The feature that is deteriorating Segmentation Taking out Local quality Asymmetry Merging Universality 

The feature that is improving 1 2 3 4 5 6 

1 Segmentation 
 

- 
15 8 

- 
29 17 

- 
29 34 38 34 

2 Taking out - 
 

- 
10 1 

- 
35 30 

29 35 13 2 

3 Local quality 
8 15 

- 
 

- 
15 17 

- 
29 34 4 

4 Asymmetry - 
35 28 

- 
 

- 
17 7 

40 29 10 40 

5 Merging 
2 17 

- 
14 15 

- 
 

- 
29 4 18 4 

6 Universality - 
30 2 

- 
26 7 

- 
 14 18 9 39 

7 Grouping 
2 26 

- 
1 7 

- 
1 7 

- 
29 40 4 35 4 17 

8 Significance - 
35 10 

19 14 
35 8 

- - 
19 14 2 14 

9 Anti weight 
2 28 

- 
13 14 

- 
29 30 

- 
13 38 8 34 

10 Preliminary anti-action 
8 1 18 13 17 19 

28 10 
19 10 1 18 

37 18 1 28 9 36 15 36 37 

11 Preliminary action 
10 36 13 29 35 10 35 1 10 15 10 15 

37 40 10 18 36 14 16 36 28 36 37 

12 Equipotentiality 
8 10 15 10 29 34 13 14 5 34 

- 
29 40 26 3 5 4 10 7 4 10 

13 Transfer 
21 35 26 39 13 15 

37 
2 11 

39 
2 39 1 40 1 28 13 

14 Spheroidality 
1 8 40 26 1 15 15 14 3 34 9 40 

40 15 27 1 8 35 28 26 40 29 28 

15 Dynamics 
19 5 

- 
2 19 

- 
3 17 

- 
34 31 9 19 

16 Partial or excessive actions - 
6 27 

- 
1 40 

- - 
19 16 35 

17 Transfer 
36 22 22 35 15 19 15 19 3 35 

35 38 
6 38 32 9 9 39 18 

18 Frequency 
19 1 2 35 19 32 

- 
19 32 

- 
32 32 16 26 

19 Periodic action 
12 18 

- 12 28 - 
15 19 

- 
28 31 25 

20 Continuity of useful action - 19 9 - - - - 
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Tab. 2. Continued. 

The feature that is deteriorating Grouping Significance Anti weight 
Preliminary 

anti-action 

Preliminary 

action 
Equipotentiality Transfer 

The feature that is improving 7 8 9 10 11 12 13 

1 Segmentation 
29 2 

- 
2 8 8 10 10 36 10 14 1 35 

40 28 15 38 18 37 37 40 35 40 19 39 

2 Taking out - 
5 35 

- 
8 10 13 29 13 10 26 39 

14 2 19 35 10 18 29 14 1 40 

3 Local quality 
7 17 

- 
13 4 17 10 1 8 1 8 1 8 

4 35 8 
 

35 10 29 15 34 

4 Asymmetry - 
35 8 

- 28 10 
1 14 13 14 39 37 

2 14 35 15 7 35 

5 Merging 
7 14 

- 
29 30 19 30 10 15 5 34 11 2 

17 4 4 34 35 2 36 28 29 4 13 39 

6 Universality - - - 
1 18 10 15 

- 2 38 
35 36 36 37 

7 Grouping 
 

- 
29 4 15 35 6 35 1 15 28 10 

38 34 36 37 36 37 29 4 1 39 

8 Significance - 
 

- 
2 18 

24 35 
7 2 34 28 

37 35 35 40 

9 Anti weight 
7 29 

- 
 

13 28 6 18 35 15 28 33 

34 15 19 38 40 18 34 1 18 

10 Preliminary anti-action 
15 9 2 36 13 28 

 
18 21 10 35 35 10 

12 37 18 37 15 12 11 40 34 21 

11 Preliminary action 
6 35 

35 24 
6 35 36 35 

 
35 4 35 33 

10 36 21 15 10 2 40 

12 Equipotentiality 
14 4 7 2 35 15 35 10 34 15 

 
33 1 

15 22 35 34 18 37 40 10 14 18 4 

13 Transfer 
28 10 34 28 33 15 10 35 2 35 22 1 

 19 39 35 40 28 18 21 16 40 18 4 

14 Spheroidality 
10 15 9 14 8 13 10 18 10 3 10 30 13 17 

14 7 17 15 26 14 3 14 18 40 35 40 35 

15 Dynamics 
10 2 

- 
3 35 19 2 19 3 14 26 13 3 

19 30 5 16 27 28 25 35 

16 Partial or excessive actions - 
35 34 

- - - - 
39 3 

38 35 23 

17 Transfer 
34 39 35 6 2 28 35 10 35 39 14 22 1 35 

40 18 4 36 30 3 21 19 2 19 32 32 

18 Frequency 
2 13 

- 
10 13 26 19 

- 32 30 
32 3 

10 19 6 27 

19 Periodic action 
35 13 

- 
8 35 16 26 23 14 12 2 19 13 

18 35 21 2 25 29 17 24 

20 Continuity of useful action - - - 36 37 - - 27 4 

Tab. 2. Continued. 

The feature that is deteriorating Spheroidality Dynamics 
Partial or 

excessive actions 

Another 

dimension 
Frequency 

Periodic 

action 

Continuity of 

useful action 

The feature that is improving 14 15 16 17 18 19 20 

1 Segmentation 
28 27 5 34 

- 
6 29 19 1 35 12 

- 
18 40 31 35 4 38 32 34 31 

2 Taking out 
28 2 

- 
2 27 28 19 19 32 

- 
18 19 

10 27 19 6 32 22 35 28 1 

3 Local quality 
8 35 

19 - 
10 15 

32 
8 35 

- 
29 34 19 24 

4 Asymmetry 
15 14 

- 
1 10 3 35 

3 25 - - 
28 26 35 38 18 

5 Merging 
3 15 

6 3 - 
2 15 15 32 

19 32 - 
40 14 16 19 13 

6 Universality 40 - 2 10 35 39 - - - 
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The feature that is deteriorating Spheroidality Dynamics 
Partial or 

excessive actions 

Another 

dimension 
Frequency 

Periodic 

action 

Continuity of 

useful action 

The feature that is improving 14 15 16 17 18 19 20 

19 30 38 

7 Grouping 
9 14 6 35 

- 
34 39 2 13 

35 - 
15 7 4 10 18 10 

8 Significance 
9 14 

- 
35 34 35 6 

- - - 
17 15 38 4 

9 Anti weight 
8 3 3 19 

- 
28 30 10 13 8 15 

- 
26 14 35 5 36 2 19 35 38 

10 Preliminary anti-action 
35 10 

19 2 - 
35 10 

- 
19 17 1 16 

14 27 21 10 36 37 

11 Preliminary action 
9 18 19 3 

- 
35 39 

- 
14 24 

- 
3 40 27 19 2 10 37 

12 Equipotentiality 
30 14 14 26 

- 
22 14 13 15 2 6 

- 
10 40 9 25 19 32 32 34 14 

13 Transfer 
17 9 13 27 39 3 35 1 32 3 

13 19 
27 4 

15 10 35 35 23 32 27 16 29 18 

14 Spheroidality 
 

27 3 
- 

30 10 
35 19 

19 35 
35 

26 40 10 

15 Dynamics 
27 3 

 
- 

19 35 2 19 28 6 
- 

10 39 4 35 35 18 

16 Partial or excessive actions - - 
 

19 18 
- - - 

36 40 

17 Transfer 
10 30 19 13 19 18 

 

32 30 19 15 
- 

22 40 39 36 40 21 16 3 17 

18 Frequency 35 19 
2 19 

- 
32 35 

 

32 1 32 35 

6 19 19 1 15 

19 Periodic action 
5 19 28 35 

- 
19 24 2 15 

 
- 

9 35 6 18 3 14 19 

20 Continuity of useful action 35 - - - 19 2 - 
 

Tab. 3. Innovative principles in education – description and actions. 

TRIZ 

Principle 
Innovative principle description 

Actions which enable redefining teaching activities by interpreting business functions, 

educational concepts and terms 

(3) Local 

quality 

a. Change an object's structure from 

uniform to non-uniform. 

● Set up class scheduling to avoid student tracking.  

● Provide handicapped entry to schools and classrooms.  

● Create differentiated professional development programs.  

● Use differentiated supervision models.  

● Provide choices and options in curricula, schedule, and auxiliary services.  

b. Change an external environment from 

uniform to non-uniform. 

● Create multiple ways that parents can interact with the school.  

● Lobby for flexibility in funding streams. 

● Establish strong, ongoing, wide-ranging relationships with the community.  

● Organize the classroom with worktables, movable seats, and resource centers versus 

podiums, lecterns, and raised platforms at the front of the room.  

c. Make each part of an object or system 

function in conditions most suitably for its 

operation. 

● Utilize flexible grouping to meet individual student needs. 

● Locate schools in heavily populated areas to maximize tax revenues. 

● Locate continuing education centers in locations near to customers. 

● Use multiple times for parent training programs. 

● Utilize summer school, weekend, and evenings. 

● Create varying time schedules for classes and school. 

● Create educational modules different in content and duration for different organizational 

levels. 

d. Make each part of an object or system 

fulfill a different and useful function. 

● Allocate time, money, materials, space, and staff to achieve desired ends. 

● Create a comprehensive program to provide community members opportunities to foster 

learning. 

● Create differentiated staffing programs. 

● Use individual accountability in instructional methodology. 

(5) Merging 

Bring closer together (or merge) identical 

or similar objects, or assemble identical or 

similar parts 

to perform parallel operations. 

● Hire paraprofessionals to assist classroom teachers in meeting the diverse needs of students.  

● Structure staffing assignments to support team teaching initiatives. 

● Engage in instructional team planning and teaching. 

● Employ multi-purpose classrooms. 

● Create a cafeteria / auditorium 
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TRIZ 

Principle 
Innovative principle description 

Actions which enable redefining teaching activities by interpreting business functions, 

educational concepts and terms 

● In universities and private schools locate the Registrar and Bursar offices close together. 

● Encourage collaboration between teachers and parents. 

● Organize action research groups to study influences, practices, and results of curriculum 

design. 

● Combine skill based experiences within fundraiser activities. 

Make objects or operations contiguous or 

parallel; bring them together in time. 

● Use team teaching to capitalize on teacher expertise. 

● Create inclusive classrooms with a co-teaching structure. 

● Coordinate library and media centers. 

● Incorporate interdisciplinary curricula and instruction. 

● Offer internships, shadowing, and cooperative education opportunities. 

● Locate computers in classrooms. 

 

There are many various ways of using contradiction 

matrix. On one end of that spectrum of users are those who 

want to use all 40 innovative principles, while at the other 

end of the spectrum are those users who focus on lesser 

number of innovative principles “probably represented” in 

the course of analyzing problems and finding solutions. 

During analysis of various solutions, practical experiences 

and various ways of usage, the contradiction matrix has 

suffered numerous changes aimed at finding those principles 

which are most probably represented, so that the 2003 

contradiction matrix originated [5]. The goal of this more 

flexible usage of innovative principles is further research of 

contradiction matrix stability and obtaining quantified data 

about whether innovative principles have been well 

established. 

The sequence of the most probably represented innovative 

principles in classical contradiction matrix is shown in the 

second column of Tab. 4/, while their sequence of occurrence 

in the 2003 contradiction matrix is shown in the third column 

of Tab. 4. [5]. 

Tab. 4. Comparison of innovative principles of classical and 2003 contradiction matrixes. 

Innovative principles 

ordinal number principa 
Name of innovative principle 

Classical contradiction 

matrix - rank 

2003 contradiction matrix - 

rank 
Change of sequence 

1 Segmentation 3 7 -4 

2 Taking out 5 5 0 

3 Local quality 12 2 10 

4 Asymetry 24 10 14 

5 Merging 33 12 21 

6 Universality 20 27 -7 

7 Grouping 34 17 17 

8 Significance 32 37 -5 

9 Preliminary anti-action protivdejstva 39 24 15 

10 Preliminary actions 2 8 -6 

11 Beforehand cushioning 29 39 -10 

12 Equipotentiality 37 19 18 

13 "The other way round" 10 3 7 

14 Spheroidality 21 15 6 

15 Dynamics 6 14 -8 

16 Partial or excessive actions 16 28 -12 

17 Transition to Another dimension 19 9 10 

18 Vibrations 8 25 -17 

19 Periodic action 7 11 -4 

20 Continuity of useful action 40 40 0 

21 Skipping 35 32 3 

22 Blessing in disguise 22 36 -14 

23 Feedback 36 33 3 

24 Intermediary 18 6 12 

25 Self-service 28 13 15 

26 Copying 11 23 -12 

27 Cheap short-lived objects 13 35 -22 

28 Mechanics substitution 4 4 0 

29 Pneumatics and hydraulics 14 26 -12 

30 Flexible shells and thin films 25 22 3 

31 Porous materials 30 16 14 

32 Colour changes 9 21 -12 

33 Homogeneity 38 38 0 
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Innovative principles 

ordinal number principa 
Name of innovative principle 

Classical contradiction 

matrix - rank 

2003 contradiction matrix - 

rank 
Change of sequence 

34 Discarding and recovering 15 31 -16 

35 Parameter changes 1 1 0 

36 Phase transitions 27 30 -3 

37 Thermal expansion 26 20 6 

38 Strong oxidants 31 34 -3 

 
Inert atmosphere 23 29 -6 

40 Composite materials 17 18 -1 

 

It can be seen that change of place has occurred in most 

innovative principles with respect to the type of matrix. Any 

interpretation of the difference that has occurred as the “most 

probably represented” innovative principle inevitably contains 

a certain degree of uncertainty. However, consideration of 

these changes is valid because it contains direct comparison of 

what was done in developing the TRIZ method in the period 

from 1950-ies to 1980-ies, with respect to the method’s results 

after 1985-ies of the previous century, (4). 

The highest rise, as can be seen, has happened to the 

following innovative principles, in the ordinal way: 5, 12, 7, 

25, 9, 31, 24, 3, 17, 13. It is therefore very important to state 

that that innovative characteristic number 5 – Merging has 

been the top “rebel” and winner. This leads to the conclusion 

that creative ideas have most often led to solving the problem 

complexity by using the strategies of reducing system 

complexity by merging the system parts, (Fig. 4). At the 

same time, this means that problem solutions are directed 

towards a higher degree of system integration. Also, merging 

can be understood as increased effect of tools on the way of 

thinking about the system. It is possible that using of most 

complex tools was prematurely attributed to TRIZ method, 

aimed at reducing time of merging parts in the system, so that 

it is worth mentioning the increase in the frequency of 

occurrence of the innovative principle 5 – Merging. 

 
Fig. 4. System complexity and connection with the innovative principle 5 – 

Merging. 

The next innovative principle which rose in frequency of 

occurrence is number 25 - Self-service. This is in accordance 

with the development of TRIZ method directed towards 

better usage of existing system resources and the attempt to 

submit useful system functions “about itself”. Increased 

frequency of this principle is in accordance with the system’s 

self service which uses the TRIZ methods. 

One of the innovative principles which also had significant 

rise is the principle 17 – Transition to other dimensions, as 

the dimension of the TRIZ inventive strategy. 

The greatest downturn has occurred with the following 

innovative principles, given by sequence: 27, 18, 34, 22, 16, 

26, 29, 32, 11, 15. 

By definition, number of principles in increase of 

frequence must be identical to adequate numbe of principles 

in downturn. It should be mentioned here that the innovative 

principle 27 – Cheep –short lived objects has had the largest 

downfall in the 2003 contradiction matrix with respect to the 

classical contradiction matrix. It is reasonable to ask if this 

change has occurred due to shortcomings in the classical 

contradiction matrix. The most probable answer to this would 

be that this downfall in correlation with the rising trend of 

sustainable solutions, on the one hand, while on the other 

hand, there is increase of frequency of “cheep” education in 

certain regions in the world. In other words, the innovative 

principle 27 can and should have high frequency of 

occurrence, but legislation in those countries is less based on 

strategy, so the principle is rarely present there as the 

problem solution. Similar arguments can be related to the 

downfall of frequency and significance of the innovative 

principles: 22-Blessing in disguise and 34- Discarding and 

recovering, i.e. it means that these principles have got the 

same frequency of occurrence as before, but the empiric 

experience has shown that among the innovative principles 

experiencing downfall, the principle number 15 - Dynamics 

should be mentioned as particularly interesting. Careful 

analysis of possible reasons points towards the following 

reasons: 

� abrupt participation increase of electronics, software 

and bio-sciences has influenced this principle’s low 

frequency, where the frequency is expressed more at 

system designing as part of the innovative strategy, than 

it appears to be represented in software or bio-sciences 

applications. In the system itself, the principle 15 – 

Dynamics is the concept usually reviewed as something 

automatically set, not requiring usage of innovative 

solution levels. 

� increased usage of electronic means is evident, such as, 

for example, “wireless control”, “sensor control”. The 

TRIZ trend of increased system dynamics is shown in 

Fig. 5, pointing towards composing of the system as a 

set of basic systems. Here lies the cause of fall in 

frequency of the innovative principle 29 – Pneumatics 
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and hydraulics in the 2003 matrix. 

 
Fig. 5. TRIZ dynamization trend. 

The drop of the innovative principle number 11- 

Beforehand cushioning should also be mentioned, with the 

simultaneous rise of the innovative principle 9 - Preliminary 

anti-action, which can be related to frequent occurrence of 

system network modeling and the increasingly used 

technique of risk assessment, so that very often, in analyzing 

system behavior, it is not necessary to include feedback 

effects. 

This thinking is also in accordance with the previous one, 

with the increase of innovative principle 5 – Merging, as the 

part of inventive strategy. 

4. Conclusion 

The paper considers application of the TRIZ method 

through proposing different principles of decision making 

and qualitative estimation. The contradictions stated in the 

analysis of the process of education so far, and of planning 

and implementation of new teaching programs into the 

educational system are generally solved by searching for 

compromise solutions. Implementation of the TRIZ method 

implies increase of creativity through the process of bringing 

compromised solutions, by including the ideas from the 

theories of complexity and cybernetics into the philosophy 

basis, by the use of contradiction matrix. 

Contradictions prove, on the basis of analyzing the 

education field regulations and safety and experiences during 

educational system functioning, that creativity is more than 

art. It is estimated that application of the classical TRIZ 

method principles is becoming necessary but not sufficient if 

it is to become a part of a “systematic education development 

for a creative discussion”. Matrix 2003 represents advance 

with respect to the classical one, taking into consideration the 

frequencies of occurrence of innovative principles, where the 

order has been confirmed of innovative principles 35, 28, 10, 

1 and 2 both in classical contradiction matrix and in 2003 

matrix. On the other hand, certain discrepancies have 

occurred in the representation sequence of innovative 

principles. 

To the experts who in problem solving do not pay special 

attention to contradiction details in defining contradiction but 

who use innovative principles in problem solving, the 2003 

matrix offers the revised list of the “most probably 

represented” innovative principles. It is necessary to point to 

the fact that using the term “most probably” inevitably leads 

to exempting of much relevant information. 

It is believed that it would be suitable to introduce the 

TRIZ method in resolving problems in secondary/grammar 

schools, as the thematic content of the training. As regards 

the level of education at which introducing TRIZ training 

should be commenced, the ages of the 2
nd

 and 3
rd

 secondary 

grades are considered as the optimum. In the Ministry of 

Education and Science, possibilities are considered, and 

feasibility studies conducted, for discovering, applying and 

supporting creativity. The authors have gained experience in 

TRIZ-education and have used numerous experiences from 

teaching. 

The focal point of future research should be searching of a 

new matrix which will contain certain probability of the 

“best” innovative principle occurrence and its influence on 

the searched for solution. 
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