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CREATIVITY AS APSYCHOLOGICAL MEANS
OF PEDAGOGICAL CREATIVENESS

The article deals with creativity as a psychological means of pedagogical creativeness. This paper states that future
teachers of technical subjects should reasonably consider not only isolated technical or pedagogical creativeness
development, but also their organic integration as the bases of teacher training skill formation, to some extent characterized
by creativity. The creativity term is defied as well as determined with divergent and convergent thinking. This research
focuses on the fact that convergent thinking is the kind of thinking usually associated with problem solving or intelligent
skills. Additional definition of convergent thinking represents solving any other type of problem referred to get a right
answer. This term is opposed with divergent thinking, when a person develops a new and original way of thinking that
may contain a number of possible problem solutions. This paper describes the key basic characteristics of creativity, in
particular the speed, originality, flexibility, sensitivity, metaphoricity etc. Moreover this article analyzes the interrelation
of intelligent skills and creativity. Certain permissible level of intelligence corresponds to any profession. Individuals who
have IQ below this level can not master a particular profession. If intelligent skills are higher than the lowest permissible
level, there is no direct correlation between intelligence and achievements. A high level of intelligence causes the higher
levels of creative abilities and vice versa. People who have high intelligent skills and low creativity are the victims of the
traditional education system aimed to provide students with the maximum of ready made knowledge. The development of
student creative skills is mostly influenced with the creative professional teacher activity. Simultaneously in the process
of creative professional teacher working his / her creative skills are revealed, implemented and developed. Under such
conditions, it is necessary for teachers to be aware that their own creative professional education activities are in need.
Teachers should also analyze their own teaching experience and implement pedagogical experience of other leading
experts, taking into account their creative individuality.

Key words: creativeness, intelligence, creativity, convergent thinking, divergent thinking, pedagogical creativeness,
teacher training proficiency.
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KPEATUBHICTH SIK IICUXOJOTTUYHU MEXAHI3M
HNEJATOTTYHOI TBOPYOCTI

Y ecmammi posensioaemuvca kpeamusHicms AK NCUXONOSTUHUL MEXAHIZM THICEHEepHO-NedazociuHoi meopuocmi. 3as3na-
4aemv s, wWo 05 MAtOymHb020 GUKIAOAYA MEXHIYHUX OUCYUNIIH NPAGOMIPHO PO32NA0AMY RUMAHHS He NPO i301b08aHUT
PO3BUMOK MEXHIUHOT b0 nedazo2iunoi meopuocmi, a npo ix opeaniyHe NOEOHAHHS K OCHO8U Neda2o2iyHoi matcmep-
HOCmI nedazoza, wjo NesHoI0 Mipoio Xapakmepusyemvcsa Kpeamugnicmio. Haoano eusnavenns kpeamugnocmi, ougep-
2eHMHO20 MA KOHBEP2EHMHO20 MUCIEHHA. Y8a2a aKyeHmyemvbCs Ha MOMY, W0 KOHEep2eHmHe MUCTeHHs — 610 MUCTEHHS,
36UYALIHO ACOYITOBAHUN I3 BUPIUEHHAM NPOOeM ma IHMeNeKmom abo 0yO0b-aKuM [HULUM MUNOM 3a80aHb, KOAU THOOUHA
npayroe Hao OMPUMAHHAM OOHIEL NPABUILHOT 8I0N0BIOI; Yell mepmiH NPOMUCMABIAEMbCA OUBEP2EHMHOMY MUCTEHHIO,
KONU I0OUHA PO3POOIAE HOBY Ul OPURTHANLHY NIHII0 MUCTEHHS, KA MOJICe MICIMUMU HUZKY MOMCIUGUX piieHb npodiemu.
Onucani 6a306i NOKA3HUKU KPEAMUBHOCTI, 30KpeMA WBUOKICMb, OPUSTHATbHICIb, 2HYYKICb, CRPULIHAMIUBICIb, MEeMma-
Gopuunicmo mowo. Ipoananizosano 36’130k inmenexkmy ma kpeamushocmi. Kooxcnini npoghecii 8ionosioae HudiCHii
oonycmumuil pigenv possumky inmenexmy. Ocobu, AKi Maromo pieenb iHmeneKmy HUX}CHe Ybo20 PieHs, He MOXCYMb Ona-
Hysamu KoHKpemuy npoghecito. Axuyo pieensv inmenexmy euwuii 3a HUNCHIL OONYCMUMUL PIGEHb, MO NPAMOL 3A71€HCHOCI
Midic iHmenekmom i pienem 00csieHeHb Hemae. Bucokuil pisenv po3gumky inmenexkmy 3yMO8II0€ 8UCOKULL PIBEHb MBOPUUX
30i6Hocmetl i Hasnaku. JIloOu 3 8UCOKUM pigHeM THMeNeKmY Ui HUZbKOW KPeamusHICI0 — Jcepmeu mpaouyitiHoi cucme-
MU 0cGimu, aKka cmagums cobi 3a Memy 3a0e3neueHHs YUHi@ MaKCUMATbHOIO KilbKicmio 20mogux 3Hausb. Ha poseumox
MBOPHUX MONHCIUBOCTNEN YUHA 6NAUBAE MEOPUaA npoecitina dianvricmy sukiaoaua. Boonouac came y npoyeci meopuoi
npogeciinol JisiIbHOCMI PO3KPUBAIOMbCL MBOPYL MONCIUGOCHI nedazo2a, 8I00YearmpCs ix peanizayis ma po3gumox.
3a makux ymose eunuxae HeoOXiOHiCMb NIO2OMOBKU BUKIAOAYA OO YCEIOOMAEHHS Pi6HA 61ACHOI meopuoi npoghecitinoi
neoazoziunoi OisAbHOCMI, POPMYBAHHS 8 HHO20 NOMPEdU AHALIZY8AMU BIACHUI NEOA202TUHULL 00C8I0 1 BNPOBAIICY8AMU
neoazoziunutl 00C8i0 IHWUX Qaxieyie 3 ypaxy8auHaM c8OEI MBOPHOI IHOUBIOYATbHOCI.

Knrwouosi cnosa: kpeamugnicmo, inmenexkm, meopua OisibHiCIb, KOHGEP2EHMHe MUCIEHHSA, OUGeP2eHMHEe MUCTIEHHS,
[HOICEHEPHO-Ne0azo2iuha MmEopuicmp, Nedazo2ivha MAatuCmepHicme.

Introduction. The main theoretical aspects
of pedagogical activities have been formulated
in Soviet pedagogics (G. Batyshev, V. Bezrukov,
A. Zeyer, A. Kovalenko, N. Kuzmina, A. Seyte-
shev etc.). New aspects of engineering activities
in the national science are represented in research
works of 1. Bender, N. Bryukhanov, I. Kankovskyy,
A. Kovalenko, M. Lazaryev, V. Lobunets, N. Nych-
kalo and others. In Ukraine there are few universi-
ties that train specialists in “Professional Education”
providing qualification of “Engineer and teacher”
(Kryvyi Rih National University in Kryvyi Rih city,
Podolsky State Agricultural and Technical University
in Kamenets-Podolskyi city, Ukrainian Engineering
and Pedagogical Academy in Kharkiv).

Formulation of the problem. Specific negative
feature of training technical subject teachers after
their university graduation is the lack of essential
pedagogic knowledge and skills, practical experience
and, consequently, the lack of formed education pro-
ficiency. Promising way out to overcome this prob-
lem is to find approaches of forming the foundations
of the pedagogical skills among the teachers of tech-
nical subjects. These skills are considered as a psych-
ological and pedagogical education complex, based
on the integration of the two activities such as engin-
eering and teaching. The basis of pedagogical skills
is provided by means of creativeness. The peculiar-
ities of teaching technical subject make teachers to
focus on searching the ways to combine engineering
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creativeness and educational work. Future teachers
of technical subjects should reasonably consider not
only isolated technical or pedagogical creativeness
development, but also their organic integration as the
bases of teacher training proficiency (Hunko, 2016).

Research analysis. Investigating the stages and
phases of creative thinking was initiated by the French
psychologist and teacher, member of the French Acad-
emy T. Ribot and British psychologist J. Wallace. In
terms of psychology works creativity is studied as
an important characteristic of the creative thinking
process. This paper aims to consider creativity as a
psychological means of pedagogical creativeness.

The purpose of the article. The aim of the article
is to consider creativity as a psychological mechan-
ism of engineering and pedagogical creativity.

Presenting main material. The interpretation
of the term “creativity”. Creativity is a number of
creative and innovative activities. This new term out-
lines “individual creativity, which is characterized
by the ability to produce fundamentally new ideas,
being an independent factor and the component of a
talent structure” (Pavliuk, 2016). Earlier it was used
as the definition of “creative skills”, but later it was
replaced by the borrowing from English “creativ-
ity”, “creative”. In Russian, according to Professor
I. Miloslavskyi, the term “creative” indicates cre-
ativeness that “not only puts forward ideas, but also
brings them to concrete practical results. In the same
time the word combination “creative skills” remains
with its original value, which does not distinguish
productive and non-productive ineffectual activities”
(Myloslavskyi, 1978).

The term “creativity” is mostly applied in psych-
ological researches studying the creative person. In
psychology, this definition was introduced in 1960°s
and meant the ability of quick and unconventional
intellectual problem solving. It is believed that the
more creative features the person obtains, the greater
success in creative activity he / she can achieve.

Basic indicators of creativity. Among the main
characteristics of creativity psychologists distinguish
the following: originality, semantic flexibility, figura-
tive and adaptive flexibility, semantic spontaneous
flexibility (J. Guilford); ability to sharp weak point
perception, knowledge gaps and insufficient elements
disharmony identification (E. Torrens).

R. Pavelko singles out such creativity indicators
as: 1) speed (it is the number of ideas that a person
is able to produce per time unit); 2) originality (the
uncommonness of ideas, which is the measure differ-
ing the ideas from accepted standards); 3) flexibility
(easy transition from one idea to another); 4) sensi-
tivity (sensitivity to details, nuances, paradoxes);
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5) metaphor (the ability to transfer properties of one
object (phenomenon) to another based on common
characteristics of compared objects).

There is a certain interrelation between creativity
and such personality traits as the tendency of self-ac-
tualization, speech speed, impulsive, independent
judgments, originality, catholicity etc. (psychologists,
the founders of humanistic psychology C. Rogers,
A. Maslow).

Test method groups investigating creativity.
In order to make a diagnostic of creative personality
traits the researcher uses special questionnaires. The
questions are built to allow analyzing individual cre-
ative skills, his / her communication skills, the way
of acting etc. Methods of creativity diagnosis can be
classified on the basis of such criterion as “the time
limitation of investigated individual”. There are three
groups of test methods: 1) methods regulating the time
activity of the investigated individual (British scien-
tist and psychologist H. Eysenck tests); 2) methods,
which less regulate the time activities of the investi-
gated individual (creativity tests, offered by Russian
psychologist Ya. Ponomarev); 3) methods, in which
individual activities are not regulated in terms of time
(tests by E. Torrens and D. Gilford that distinguish
the concept of intelligence and creativity, considering
creativity as divergent thinking).

Convergent and divergent types of thinking.
American psychologist J. Guilford stated the existence
of two types of thinking: convergent and divergent.

According to R. Pavelkiv definition, convergent
thinking is a type of thinking which seeks to achieve a
single correct answer. It is based on knowledge. Ver-
acity criterion of such thinking is set from outside.
The main mechanism of this type is logical operations
(analysis, synthesis).

Convergent thinking is based on precise strategies
ofusing pre-learned algorithms for solving a particular
problem. In other words there is already given instruc-
tion of sequent steps and elementary content oper-
ations to deal with this problem (Kondakov, 2007).

M. Korduell defies convergent thinking and inter-
prets it as a kind of thinking usually associated with
intelligence and problem solving, when a person is
working on getting the only correct answer. The term
is opposed with divergent thinking, when a person
develops a new and original way of thinking that may
contain a number of possible problem solutions (Kor-
duell, 2000: 140).

Divergent thinking is connected with problem
solving by means of variety innovative original solu-
tions. It implies the existence of multiple correct
answers. Divergent thinking is considered as a basis
of creativity. Divergent thinking is a way of thinking
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that is characterized by speed, flexibility and original-
ity. There are the following evaluation criteria: speed
of solving education problems, thought flexibility and
originality (Prykhodko, 2012).

Divergent thinking suggests going in different
directions. Such way of thinking provides the plur-
ality of equally correct problem solutions. This type
of thinking is based on intuition. Its main criterion
is originality. Its psychological mechanism is related
to association phase and emotional factors, imple-
mented at the unconscious level. The main character-
istic of divergent thinking is creativity. It is the ability
to generate new and unusual ideas. Creativity to a
certain extent is common to everybody.

Methods of divergent thinking diagnosis. To
diagnose imagination and divergent thinking different
tasks are used. One of them is a subtest consisting of
sums (a certain number of tasks or puzzles is given to
solve in a certain period of time, such as 20 arithmet-
ical problems for 10 minutes).

Divergent thinking investigations apply D. Wexler
labyrinths based on finding the differences between
words, developing drawings of various designs;
answering paradoxical questions etc. For instance,
“Classification” test. The idea of this test is the fol-
lowing: words “arrow, bee, fish, boat, crocodile, kite,
sparrow” should be divided into groups by selecting
as many classes as possible. The results are evaluated
according to such criteria as: simplicity, flexibility
and originality. For example, the contestant distin-
guishes these words in the following way: crocodile,
kite, sparrow, fish, bee — animals; kite, sparrow —
birds; kite, sparrow, arrow, bee — flying objects; fish,
boat, crocodile — swimming objects; bee, fish, kite,
sparrow — living beings. These results are evaluated
as high ones: simplicity — 5 points, flexibility — 5, ori-
ginality — 5 (Sysoieva, 2006: 270).

To develop divergent thinking ‘“Businessman”
game can be offered. This game has the following
way of acting: students are divided into 3 groups, each
group contains two subgroups. The first one creates
tasks that are similar to the teacher’s data and the other
one solves them and vice versa (Sysoieva, 2006: 216).

Intelligence and creativity interrelation. Study-
ing period in person’s development is the leading
time of active education and cognitive activities and
the most favorable period in forming various mental
functions and young person intellectual development.
The famous Soviet psychologist S. Rubinstein con-
sidered individual intellect as “reasonable behavior”.
S. Goncharenko defies intelligence as a set of mental
abilities. Among them one can enumerate the abil-
ity to navigate, adequately reflect and transform the
surrounding environment, think, learn, explore the
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world and study social experiences, solve tasks and
make decisions, act wisely, predict (Honcharenko,
1997). In general, according to Piaget, intelligence
is the manifestation of the universal adaptability in
achieving the “balance” between the individual and
the environment (Pyazhe, 1969).

The basis of human intelligence is represented
with the ability to distinguish essential characteristics
of the situation and adjust individual behavior accord-
ing to them. In this sense, the structure of intelligence
contains two components which illustrate intelligence
as the ability to investigate the surrounding world and
as the means of regulating behavior based on acquired
knowledge. Intelligence is one of the most complex
and multi-level structure of the individual psychic.

The structure of the intelligence system includes
cognitive processes. Due to them a person perceives
the surrounding world. T. Turkot describes informa-
tion reception and processing in the following way:
stimuli acting on the sense perception consequently
create nerve impulses that go along nerve paths
and reach the brain. Coming there nerve impulses
are processed creating some feelings or a complete
image of the object, which is compared to a stan-
dard one kept in the individual memory. The result
of this comparison is the recognition of the object,
and then after the mental comparison of current infor-
mation and previous experience using the means
of mental activities the concept of the object is cre-
ated. Attention should be focused on the reception
and understanding of this information. One should
bear in mind while the perceptions reflect exter-
nal single properties and attributes of the studied
objects and phenomena, their concepts reveal their
deep essence, internal causes and consequences.

Along with intelligence the British and American
psychology of the mid 50-ies started to apply the term
“creativity”. This definition was involved into the
scientific use to characterize human cognitive activ-
ity due to data proving the absence of interrelation
between the results of conventional intelligence tests
and successful problem solving. Creativity defies the
capability to create new knowledge, i.e. the ability of
creativeness. Creativity is an ability that characterizes
the individual to create new concepts and create new
skills. It is the ability of creativeness. The creativity
concept is studied, apart from intelligence and deeply
interrelated with individual creative achievements.

J. Guildford was the first scientist who contrasted
intelligence and creativity. He relied on his own theory
of two types of thinking: convergent and divergent.
Convergent thinking is aimed at analyzing all the avail-
able ways of solving the problem in order to select a
single correct one. Convergent thinking is the basis of
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intelligence. Divergent thinking is a way of thinking,
“that goes in many directions at once”, it is intended
to generate several different options for solving the
problem. Divergent thinking is the basis of creativity.

There is no direct interdependence among indica-
tors of convergent and divergent thinking. Conver-
gent thinking is diagnosed using intelligence tests
that demonstrate the 1Q result (IQ talent).

P. Torrens and J. Guilford researching reveals high
positive correlation between the IQ level and the level
of creativity. The higher IQ is, the greater the probabil-
ity that the contestant will have better results in crea-
tivity tests. However people with highly developed
intelligence can happen to get a low creativity index.
P. Torrens offered the theory of intelligent threshold.
For instance, when the IQ is about 115-120 points or
lower than intelligence and creativity form a single
factor. If the 1Q result is over than 120 points creativ-
ity and intelligence are independent factors. In other
words, there are no creative people with low intel-
ligence, but there are intellectuals with low creativ-
ity. People with a high IQ and low creativity are the
victims of the traditional education system aimed to
provide students with the maximum of ready made
knowledge. As Greek philosopher Heraclitus of Eph-
esus pre-Socratics stated “Much knowledge does not
provide intelligence”. People with high 1Q and crea-
tivity are intensively investigated by psychologists in
the context of talent consideration.

P. Torrens and J. Guilford studies coincide with
D. Perkins’ data, which emphasize that each profes-
sion corresponds to the lower permissible level of
intelligence. Individuals who have IQ below this level
can not master a particular profession. If IQ is higher
than this level, there is a direct correlation between
intelligence and achievement level. The higher level
of intelligence creates the higher levels of creative
abilities and vice versa (D. Wexler, R. Weisberg,
G. Eysenck, R. Stenberg et al.).

D. Wexler, H. Eysenck and R. Stenberg consider
intelligence and creativity as the only human capacity
of higher level. V. Druzhynin describes this com-
parison as “a reduction of creativity to intelligence”.
This assumption means that creativity is not just the
only ability, but originally the intelligence derivative.
High intelligence supposes high creativity. Low intel-
ligence causes low creativeness ability. H. Eysenck
says that there is no need to distinguish creativity as a
special capacity. The capacity for any type of creativ-
ity (scientific, artistic) is provided primarily by high
level of general intelligence.

The concept of creativity and intelligence inter-
relation developed by M. Wollach and N. Kogan
is based on test investigations. Thus, according to
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American psychologists M. Wollach and N. Kogan,
there is no use of applying strict time limits, compe-
tition atmosphere and the single correct answer cri-
teria. Creativity abilities should be investigated and
tested preferably in normal situations with free access
to additional information while performing the tasks.
During creativity testing, contestants are provided
with enough time to solve the problem and formulate
their answers to the questions. Testing is carried out
in a game way, but a competition between the groups
is minimal, the scientist receives any response. Under
these conditions the correlation between creativity
and intelligence test is close to zero.

A. Voronin, conducting experiments in terms
of psychology abilities laboratory in the Psychol-
ogy Institute of the Russian Academy of Sciences,
achieves similar results: the factors of intelligence
and creativity are independent. Ukrainian psycholo-
gist E. Hryhorenko has discovered in his studies com-
plimentarity of creativity and intelligence among the
contestants while solving cognitive tasks.

There are at least three main approaches to the
problem of creativity and intelligence interrelation.
Intellectual talent acts as a necessary but insuffi-
cient condition for creativity development. Among
the primarily important characteristics determining
creativity are motivation, values, personal qualities
(A. Tannenbaum, A. Oloh, D. Epiphany, A. Maslow
and others). Creativity (creative ability) is an autono-
mous factor, independent of intelligence, or it has little
correlation (J. Guildford, C. Taylor, G. Gruber et al.).

M. Wollach and N. Kogan approach allows differ-
ently deal with the problem of creativity and intelli-
gence interrelation. The theoretical basis of M. Wol-
lach and N. Kogan concept outlines typological groups
of students with different levels of intelligence and
creativity. These groups differ in the way of adjusting
to different environmental conditions and solv-
ing problems. The data can be used by high school
teachers for taking into account the features of stu-
dents with different intelligence and creativity levels.

Creative teaching. Creative teaching is defined as
education activities, characterized by similar proper-
ties as the creative process (Kolesnyk). On contrary
to the personal approach of investigating the creative-
ness among students, the study of creativity among
teachers focuses on the activity approach. Creative
professional teacher activity is considered as the lead-
ing factor that influences the development of student
creative abilities of and ensures their effectiveness.
At the same time actually in the process of creative
professional work teacher’s creative abilities are
revealed, implemented and developed. Under such
conditions, it is necessary to train a teacher who can
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be aware of his / her own creative professional educa-
tion activities. Moreover, it is essential for a teacher
to analyze his / her own teaching experience and
pedagogical experience, implement the experience of
other experts, taking into account his /her own cre-
ative individuality.

Creative teaching activities are researching activ-
ities. The teacher, who acts creatively, is guided with
the pedagogic achievements. The teacher enriches
pedagogical theory and reveals patterns of education
process. He determines the ways of its improvement
and predicts its performance. The creative teacher is
a creative person with a highly developed level of
motivation, traits and creative skills that contribute to
successful creative education activities. As a result of
special training and continuous improvement, such a
teacher acquires knowledge and skills of education
work and as well as obtains the skills of forming cre-
ative student personality in the education process.

The ability of a creative teacher to creative teach-
ing is characterized not only with the high level of
teaching creativity. According to contemporary
requirements creative teaching includes not only
highly qualified subject teaching level, but also
acquired psychological and pedagogical knowledge
and skills that ensure the efficiency of teacher inter-
action with the students within the development of
their creative capabilities in terms of educational pro-
cess (Plakhotniuk, 2012).

Conclusions. While training future teachers
of technical subjects it is legitimately to consider
both technical development and teaching work in
their combination as organic bases of teacher peda-

...............................................................................

gogical skill, to some extent characterized by crea-
tivity. Creativity is the psychological mechanism of
pedagogical creativeness. The basic creativity fea-
tures are the speed, originality, flexibility, sensitiv-
ity, metaphoricity. Convergent thinking is the kind
of thinking usually associated with problem solv-
ing and intelligence, or any other type of problem
solving connected with getting the only one correct
answer. This term is opposed with divergent think-
ing, when a person develops a new and original way
of thinking that may contain a number of possible
problem solutions. Creativity is investigated in
terms of intelligence levels. Every profession cor-
responds to the lower permissible intelligence level.
Individuals who have IQ below this level can not
master a particular profession.

There are different approaches to the problem of
creativity and intelligence interrelation: intellectual
talent serves as a necessary but insufficient condition
for creativity. While the most important role in the
determining creative behaviors belongs to motiva-
tion, values, personal qualities. Creativity (creative
ability) is an autonomous factor, independent of intel-
ligence, or it has little correlation. The development
of student creative capacities is strongly influenced
by teacher professional creative activity. The creative
teacher is a creative person with a highly developed
level of motivation, traits and creative skills that con-
tribute to successful creative education activities. As
a result of special training and continuous improve-
ment, such a teacher acquires knowledge and skills
of educational work and obtains the skills of forming
creative student personality in the education process.
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