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The term “creative class” was introduced 
by American economist Richard Florida, 
the head of “think tank” of “The Richard 
Florida Creativity Group”. His famous book 
[1] not only reveals the fact of appearance 
of a new social group having new specific 
relation to the means of production but also 
is itself a means of intellectual production 
in different countries. The book details 
different social qualities of creative class, 
its subculture development, aspects of its 
interaction with the society in general, 
influence on the society. 

R. Florida’s investigations are of 
mostly social-economic, psychological, 
and philosophical character. In authors’ 
opinion, the most essential idea of the 
book consists in the necessity of creative 
class for the modern society as a basis for 
social and economic advance, the role of 
creative class as a competitive advantage 
of those countries and areas where it has 
been sufficiently developed. 

Following R. Florida’s book, there was 
a number of other articles and books to 
some extent devoted to creative class, 
for example, [2–4] describing mainly its 
social-economic aspects. At the same 
time, though in [1] there is no reference 
to American philosopher and futurologist 
Alvin Toffler, the first chapter “Creative 
epoch” correlates sufficiently with the 
description of the Third wave in [5].

On the whole, all the mentioned and 
other works on phenomenon of creative 
class just state its fact, as the authors are 
mostly “observers” of its formation and 
development. A specified and managed 
character of this process as well as 
investments to be made is discussed about 
like a problem to be solved: “…creativity 
does not appear and exist by itself; it is to 
be cultivated. If we don’t find a reliable 
technique, someone else will do it” [1, p. 
345]. 

The crucial role of creative class for 
social-economic development in the 
modern epoch of global innovative society 
conditions the importance of its transition 
process from spontaneous to consciously 
governing one. In particular, it deals with 
technological creativity. At the meeting of 
the Presidential Council for Science and 
Education of the Russian Federation in 
Kremlin of 23 June 2014 the rector of Saint-
Petersburg State Polytechnic University 
А.I. Rudskoy noted: «We are to develop 
engineering training of qualitatively new 
and complementary types … – so called 
engineering-technological special forces, 
I would say, modern, possessing the 
technologies of international level, … 
engineers-researchers capable of solving 
seemingly unsolvable problems and 
providing innovative breakthroughs in the 
high-tech industries” [6].

The article deals with the description of essential characteristics of creative class 
developed within technological creativity based on the modern engineering creativity 
methods – applied dialectics, or the theory of invention problem solution (TIPS). 
Evaluation criteria of creativity levels are suggested. The ways of increasing students’ 
creativity level in the engineering education are studied.

Key words: creative class, creativity levels, creativity structure, TIPS, applied dialectics, 
TIPS-pedagogics, knowledge invention, innovative projects, CAI programs.
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Thus, it is necessary to find that “reliable 
way”, which was mentioned by R. Florida. 
For this reason, especially taking into 
account the necessity of technological 
creativity development and engineering 
approach to creative class formation, 
improvement of its qualitative indicators is 
also important along with social-economic 
one.

As a result of the analysis of some 
publications in the domestic and foreign 
journals on the issues of technological 
creativity, its development in the 
engineering education, the authors of the 
article noticed that specialists, often setting 
the task to develop creativity including 
that in engineering education, are not 
sufficiently aware of modern efficient tools 
and methods of creative thinking, though 
such methods have been developed 
and improved since ancient times, 
most intensively since the 20th century: 
maieutics (Socrates, the 5-6th centuries 
AD), heuristics (Pappus of Alexandria, the 
3d century AD), “Lullian Circle” (Ramon 
Llull, the 13-14th century AD), in the 20-th 
century: the method of focal objects (MFO, 
E. Kuntze, Germany, 1926 improved by 
Ch. Whiting, USA, 1953), “Brainstorming” 
(А. Osborn, USA, the 30’s), morphological 
analysis (F. Zwicky, Switzerland, the 30’s of 
the 20th century – development of “Lullian 
Circle” idea), synectics  (W. Gordon, USA, 
the 50’s of the 20th century) and others. In 
the middle of the 20th century in the former 
USSR G. S. Altshuller developed the theory 
of invention problem solution (TIPS) [7 – 
9], improved and expanded up to applied 
dialectics by the present [10].

Simultaneously, independently of 
the problem to develop creative class 
based on pragmatic consideration, design 
departments of the largest transnational 
corporations in electronics, mechanical 
engineering, aircraft engineering, power 
engineering etc. widely use the methods of 
creative thinking when solving problems, 
developing innovative solutions, at the 
same time, replacing such methods as 
morphological analysis, synectics etc. by 

TIPS. According to the growing demand for 
engineers possessing TIPS, this discipline 
is widely taught in the leading world 
universities including Massachusetts 
Institute of Technology, Stanford University, 
Oxford University, Strasburg University, 
universities of Japan, South Korea, India, 
China, Taiwan, Malaysia, Australia and 
others. Changing “think tank” of the 
previous generation: “RAND Corporation”, 
“The Richard Florida Creativity Group”, 
“The Adam Smith Institute” etc., which 
are mostly based on the Delphi method 
(combination of expert opinions) and 
solving problems by means of involving 
large number of highly-paid experts [11], 
there come “think tanks” of new generation 
solving problems by much less number of 
specialists and with much less expenditure 
due to TIPS application: “Oxford 
Creativity”, “Gen 3 Partners”, “Ideation 
International Inc”, “Inventioneering 
Company”, “Systematic Inventive Thinking 
Center” etc. There is also a growing interest 
at “Silicon Valley”. In addition to Silicon 
Valley in California, USA, the conferences 
on TIPS with participation of leading 
world experts (many of which are Russian-
speaking participants) are regularly held 
in “Silicon Valley” of Taiwan, in Hsinchu, 
in “Silicon Valley” of India, in Bangalore 
etc. [12]. The software of new type CAI 
(Computer Aided Invention) assisting users 
to apply TIPS is designed and widely used.

All described processes have not been 
noticed by the researchers of creative 
class up until now, but they are certain 
to enable its formation, though initiators 
of the processes do not set such a goal. 
Nevertheless, according to the information 
available to the authors, education and 
science authorities in some countries show 
their interest in techniques of creative 
thinking, particularly in TIPS.

The mentioned methods, particularly 
TIPS are based on fundamental laws of 
development studied by dialectics and 
specify those laws that allow solving not 
only problems of innovation solution 
generation, i.e. synthesis, but also 

problems of different system analysis, 
which is often required for the subsequent 
efficient synthesis. The authors of the 
article also apply those methods not only 
as a recommendation for creative class 
development, but also as a base for analysis 
of contemporary creative class conditions.

First of all, it should be noted that 
R. Florida’s understanding of creativity 
is different from that of, for example, 
developer of intellect model structure J. 
Guilford, who distinguished two types of 
thinking – convergent and divergent – in the 
intellect structure. Besides, he believed the 
divergent thinking to be creative one, that is 
“going simultaneously in many directions”, 
focused on generation of multiple 
solutions to a problem [13]. Divergent 
(i.е. “different”) thinking, according to J. 
Guilford, is applicable for the problem 
solution suggesting several correct answers 
to one and the same question. Convergent 
(i.е. “similar”) thinking, according to J. 
Guilford, is focused on finding the only 
correct answer to the question, i.e. it is 
efficient for the problem solution having 
the only correct option.

As summarized in R. Florida’s book, 
a crucial feature of creative class is an 
ability to develop efficient solutions of 
problems including those of technology 
and engineering spheres. Hence, R. 
Florida, in fact, gives a functional definition 
for creativity. Though R. Florida does not 
use the terms of “convergent thinking” 
and “divergent thinking”, nonetheless, it 
follows from the content of his book that 
his understanding of creativity corresponds 
to combination of those types of thinking. 
Indeed, actual engineering practice studied 
in detail by Russian TIPS developer G. 
S. Altshuller shows that engineering 
thinking always contains both divergent 
and convergent elements in different 
proportion.

Historically, solution of inventive 
problems is the initial and up to now 
widely used trial and error method 
mostly based on divergent thinking, and 
convergent thinking is involved only at 

the stage of efficient idea selection among 
all generated ideas. Such methods as 
“brainstorming”, method of focal objects 
(MFO), morphological analysis etc. just 
accelerate the process of arbitrary idea 
generation, i.e. the process of divergent 
thinking still leaves convergent thinking for 
the final stage. To some extent synectics 
contributes to the convergent thinking 
using different types of analogies. But TIPS 
shows the most efficient combination of 
divergent and convergent thinking.

Intellectual efficiency, ability to 
generate innovative solutions sufficiently 
depends on the combination of divergent 
and convergent thinking. It is this base on 
which the authors suggest their creativity 
classification in terms of levels.

R. Florida notes that the structure of 
creative class includes the two elements: 
supercreative core (intellectual elite 
fully engaged in creative process) and 
creative experts (capable of creatively 
and independently combine the standard 
approaches in various definite cases). The 
classification is made on the bases of goals 
and results. The classification in terms of 
levels complements it.

The authors distinguish the following 
creativity levels (keeping in mind that this 
classification can be improved over time):

1. An expert’s creativity using the trial 
and error method and generating innovative 
solutions as a result of spontaneously 
occurring “flashes”.

2. An expert’s creativity capable of rapid 
generating spontaneous ideas different from 
typical ones: either as a result of natural 
aptitude or due to the study of before-TIPS 
methods of acceleration of idea generation.

3. An expert’s creativity capable of 
regularly finding innovative problem 
solutions: either as a result of natural 
aptitude or due to application of TIPS 
methods.

It is necessary to underline that 
application of TIPS methods fundamentally 
means development of intellectual talent 
[14], or, using the formulation of “Working 
concept of talent” [15], tapping (realization) 
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potential talents.
Obviously, for innovative development 

of any country it is not enough just to 
increase the number of creative classes 
(which is limited by demands for working 
staff, service employees etc.), one should 
also enhance it structurally increasing the 
share of higher levels in its structure.

It is important to consider the issue 
on the methods of such structural 
improvement. Obviously, it is to be 
introduced in education and taking into  
a special demand for technological 
creativity – in engineering education. 
Besides,  bearing in mind the psychological 
data on the highest efficiency in 
development of creative abilities from the 
school (or even before school) age, it is 
important to start applying the third level 
of creativity in the system of pre-university 
training for engineering specialization, at 
the same time continuing to develop it in 
university and post-graduate education. At 
present, in some schools there is experience 
of pre-university training in engineering 
specialties even in primary secondary 
school. But both in primary and upper 
school such training consists basically in 
acquiring additional knowledge on the 
existing engineering specialties. Pupils’ 
creativity is motivated by competitions of 
ideas the number of which is growing. The 
third element should be added to this system 
– teaching the methods of TIPS thinking. 
In some schools it is performed even 
now, but does not become a widespread 
phenomenon. It is mostly explained by the 
demand for additional academic hours not 
only at school but also universities.

Solution of the problem with additional 
academic hours in both schools and 
universities includes innovative didactic 
TIPS-pedagogics technology of new 
generation [16–18] different from 
innovative education technologies of 
the previous generation in the fact that 
qualities of innovators are developed in 
students as a result of teaching innovations. 
It consists in integration of studying 

different (engineering, natural, and even 
humanitarian) subjects and disciplines 
with TIPS. Such an integrated training 
does not require additional hours, as TIPS 
concepts are included in common content 
of subjects and disciplines replacing the 
logical connections among their concepts 
by those of dialectic-logical. Following 
the method of creative problems [17] 
applicable for the stage of academic 
process dealing with problem solutions, 
the methods of knowledge invention and 
innovative projects have been developed 
[18] distributing the TIPS-pedagogics in 
all stages of academic process and project 
activity. The methods mentioned above 
have been repeatedly tested, the method of 
innovative project resulted in Krasnoyarsk 
schoolchildren’s and students’ inventions 
and a number of awards and prizes at the 
scientific conferences. The program based 
on these methods for teachers’ upgrade 
course of different types and stages of 
education was developed and repeatedly 
implemented.

Considering the challenges of modern 
world social-economic development: 
depletion of natural resources, climate 
change etc., the necessity of the adequate 
answer to which is formulated by the 
United Nations Organization in the form 
of principals of sustainable development, 
by the authors according to the goals and 
objectives of the United Nations Decade 
of Education for Sustainable Development 
(DESD), 2005 – 2014, and continuing 
Decade of UNESCO  Global Action Plan 
for ESD, the concept of TIPS was developed 
as a science of sustainable development, 
understanding of sustainable development 
and didactics of sustainable development 
based on TIPS-pedagogics (i.е. creativity) 
was accepted as a highest form of 
innovative thinking  [19, 20]. Hence, the 
authors offer the 4-th creativity level as 
creativity of specialist capable of regularly 
finding innovative solution of sustainable 
development problems.
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A modern tendency in staff (engineering) 
training implies that objectives for the 
educational system are to be set by labour 
market demands rather than by university’s 
policy. In other words, both employers and 
a University should develop competence 
requirements for the graduates [10]. One of 
the basic conditions for the requirements to 
be met efficiently is highly qualified faculty 
staff having necessary competences [2; 3].

ANALYSIS OF THE ISSUE
Professional development of teaching 

staff is an “eternal” issue, with research 
competence being in focus nowadays, 
which is conditioned by the fact that 
fresh graduates should be ready for ever-
changing technological environment 
producing new constituents, unknown 
before [11]. In this regard, a teacher should 
foresee any changes in his/her academic 
field and develop the competences that are 
necessary now and will be required in the 
nearest future.  

To become a highly qualified teacher 
it is not enough to have field (operating) 
experience or scientific degree, it requires 
longterm and systematic self-development 
that facilitates professional, pedagogical 
and psychological competences 
development [2; 6]. It is only close 

professional collaboration that can ensure 
such self-development by implementing 
research- and training projects and other 
activities.

However, professional development 
of faculty staff needs to be regularly 
motivated. One of the effective motivations 
is well-timed career promotion, for 
example, as an award for scientific or 
teaching achievements. The promotion 
is somewhat conditional and is aimed at 
stimulating a teacher to overcome “his/her 
incompetence” to prove his/her adequacy 
for the position. It makes faculty staff 
acquire new professional competences 
and make comparison between compe-
tence levels of the present and previous 
positions in order to comply with new 
professional requirements. There is no 
doubt that successful development of 
“new area” results in teaching competence 
improvement, which leads to better quality 
of educational process. If the new pro-
fessional competences fail to be improved, 
demotion to previous position can take 
place, which is typically followed by 
dismission for professional impropriety.  

Thus, for effective professional 
development, it is advisable for the rector’s 
office to make every faculty member 

On Necessity of Balance Between Professional 
Development and Rank Promotion of University 
Faculty Members
Far Eastern State Technical Fishery University
I.N. Kim

To ensure successful professional development, a faculty member should plan his/
her development trajectory that would be perfectly coupled with the career growth. 
Promotion of a faculty member is an effective way to encourage his/her professional 
activity, which, in its turn, would speed up the competence acquisition and allow 
a faculty member to pass through “the zone of incompetence”. The career growth 
of a faculty member should be slow but steady in its progression. 

Key words:  professional competency, position, professional trajectory, criteria of 
competency, qualification and job position of academic teaching staff.
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