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1 Introduction

At present, the concept of motivation and creativity is associated with almost all
modern human activities. They are often mentioned in connection with school
and teacher's personality.

The analysis of the term motivation illustrates a wide range of problems and
variability of its understanding. Their detailed analysis, however, is not our goal.
As many authors (Hrabal, 1989, Pardel, 1977, Szoboiova, 2004, Zelina, 1995
etc.), whose ideas were influenced by foreign "classic authors™ and their works,
we understand motivation as an aggregate of factors which stimulate, energise
and coordinate the process of human behaviour, as well as experiencing
relationships between the outside world and themselves.

Therefore, motivation in the educational process has got a dual role. It is a
means of learning process and the aim of education at the same time (Sollarova,
1985). It cannot be divided because each change in motivation of learning
activity is dependent on the motivational sphere of personality and vice-versa
(Torrance, 1988). However, it can be stimulated in many ways. Firstly, the
external motivation can be turned into internal motivation. For this reason, it is
important to create such atmosphere which would include incentives saturating
specific needs. Such stimulated motivation is based on their changes (for
example, competing elements in teaching can change the social needs, and on
the other hand, problematic teaching can change cognitive needs) (Hlavsa,
1985). Secondly, the motivational component of educational activities is goal-
setting and goal-acceptance.

The change in the student’s cognitive needs in specific creative teaching
conditions can be achieved by problematic and creative tasks. The problem
solving can be externally and internally motivated (when the motivation comes
from our needs, self-realisation and purposeful learning for oneself). A third
possibility also exists in case the task given from the outside is internalised and
a man accepts it as his/her own without any pressure from the outside (Juréova,
1979; 1984). The entire process of motivational cycle is emotionally and
positively harmonised, which is the basis of self-regulation. Satisfying one's
needs does not necessarily mean the end of motivation, but the oscillation of its
intensity and gradual slower or faster suppression of its level depending on the
stimulating effect of the environment. The demand for knowing one's needs,
motives and most importantly to motivate a personality to a creative activity in
teaching is easier said than done.

Internal motivation is a prerequisite for the development of a creative personality
since the biggest factor influencing progressive human self-realisation and
realisation as a whole is a dynamic sphere, i.e. motivation, control and creativity.
At present, creativity is a significant phenomenon. Therefore, the purpose of our
study is contribution to the development of those who will play a major role in
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education of children, youth and future teachers. Teacher training is one of the
most discussed topics concerning changes in education round the world today.
Our country is also looking for approaches to conceptual changes in teacher
training (sometimes these efforts lead only to partial innovations). Mainly in the
support or development of activity, independence, and creativity amongst future
teachers we see the possibility of conceptual change in education (Konigova,
2007; Kusa, 2006). We would like to mention the fact that a systematic,
theoretical and experimental research in this area is mostly done by
psychologists who prove that certain creative, divergent and productive thinking
parameters can be improved by means of creativity programmes, influencing the
attitude, creation of creative procedures and methods. Our purpose is also driven
in this direction. Its aim is to study and influence the most flexible factor
beginning to take part in education, that is, the teacher's personality in creativity.

There is a whole list of proposals on how to support and develop a creative
personality. From reflexive practice techniques through observation of student
teachers, team teaching, metacommunication, clinical writing, video-practice,
life-story writing, simulated situations, role-playing up to the most self-
contained concept of creative teaching (Dargova, 2001). This is aimed at
stimulation of the whole creative potential of a personality. It becomes a human
imperative.

We distinguish two trends in approaches to the stimulation of a creative teacher's
personality. (Biehler — Snowman, 1990) The first one outlines the way to
eliminate obstacles of a creative expression of a personality. The second one
prioritises the awakening, stimulation and creativity cultivation. Creative
programmes belong to relatively new possibilities. Their advantage is that they
are less unrestrained, less dispersed, which enables us to study their effects more
thoroughly. In the end, our research is connected with the attempt to develop
such a programme and subsequently to verify it experimentally. Dynamic and
synthesising nature of creativity as a human tendency to realise one's capabilities
and possibilities were situated into the programme, which indicates and respects
the particularities of developing creativity amongst future teachers in
undergraduate teacher training. The first particularity is perceived in terms of
creativity stimulation of future teachers. In this case, creativity has got two
stages. The first one focuses on the development of general creative abilities,
such as figural, verbal, behavioural creativity on the level of fluency, flexibility
and originality (Guilford's model). The second one is applicative, that is we
assign such tasks and cases which are taken directly from educational life
supposing that a teacher will be able to do something similar in practice (for
example, student — teacher relationship, climate, curriculum etc.). The second
particularity means that as far as creativity is stimulated and developed in
a personality, it is usually cognitive creativity, intellectual creativity and
creativity in thinking. However, a teacher must be creative not only in thinking,
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but also in feelings, motivation, socialisation, communication, cooperation etc.
Therefore, we cannot focus only on mental and cognitive creativity, but we
should extend it beyond the borders of creative abilities in the manner of
behavioural style of the future teachers.

We consider the aforementioned to be the basic starting point of this creative
programme formulation, which was named Creative Teacher (MaruSincova,
1989). We respected the real university conditions. The key elements were
creative tasks which are motivating (including collative properties, such as
surprisingness, newness, curiosity, frequent drama during assignment of tasks,
cognitive insecurity connected with a contradiction of the problem formulation,
difficulty and also trust or confidence found in a personality, the problem
solving and its constant encouragement focusing on the development of fluency,
flexibility, originality, imagination, emotions, (JurCovd, 1993) evaluative
thinking, strategies, such as a creative game, staging and situational methods)
and creative climate (creativity is developed in the climate of truthfulness, trust,
self-confidence, security and strategies, such as improvisation, pantomime,
sociodrama etc.).

The Creative Teacher programme included three inter-related parts:

The first one focused on creation of a favourable socio-creative climate
(these exercises help increase self-confidence of a personality in the group;
activities are usually simple, non-contrastive, funny, but they begin the process
of introspection, i.e. insight into oneself).

In the second part the attention was focused on the “self-concept” of
personality, that is, on “I” as a starting point for self-knowledge, trying to
find oneself, introspection and identifying emotions, self-awareness
(exercises are aimed at a cognitive, emotional, evaluative, active or conative area
of self-awareness; students should understand and realise the fact that their self-
awareness structure creates an aggregate of a real image about themselves —
a conviction associated ideas of an individual on how they accept their current
tasks, roles etc.); social image (a conviction associated with images of an
individual on how others see and perceive it) and individual image (images of
who they wish to become); acceptance, congruence and empathy are seen as an
organic part of a human self-concept.

The third one was a shift towards educational practice of a future teacher. It is
focused on the development of creativity and creative cooperation in a group.
Not only mental functions and processes of the future teacher's personality, but
also the philosophy of a creative life are practised, that is, creative feelings,
motivation towards learning and creativity, creativity in socialisation, human
relationships, creativity in axiology and metacreativity.

Before demonstrating the results of our experiment we would like to point out
the fact that the issue of creativity and motivation is not to be considered
completely examined. Therefore, the results that we came up with cannot be
absolute, and so we are open to the given issue.
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2 Methodology and research methods

2. 1 Research goals

In connection with a theoretical basis of motivation and creativity study in terms
of education and our research intention, we were interested in answers to the
following questions:

What motivation is a prerequisite for the development of creativity in student
teachers? Which motives prevail? What are the standpoints of future teachers
towards creativity? How do they judge themselves in terms of creativity? What
creative potential do they really have? Is it possible that stimulation and
creative performance in teacher training as such can be changed
intentionally? If so, how?

The main goal was to experimentally verify the effectiveness of our programme
called Creative Teacher in undergraduate teacher training, that is to study the
dynamics in motivational changes, in self-evaluation of creativity and most
importantly in the creative performance of future teachers.

The secondary goal was to create the Creative Teacher programme, which
would support motivation towards creativity and, at the same time, develop a
creative potential of future teachers in natural conditions of their undergraduate
study.

The complex goal was to direct future teachers towards self-changing tendency,
which would lead to creation of such competencies that are required for
progressive changes in the current educational system.

2. 2 Research problems

The main problem was to create a programme which would motivate and
stimulate a creative potential of future teachers. In connection with this problem,
we tried to solve the issue of motivational and developing programme elements,
their adequacy and effectiveness. It was not a simple task to think through the
time available for implemented changes which should be shown. Another
problem was seen how objectively we can evaluate such changes. The objective
evaluation of these changes was also perceived as a stumbling block. In relation
to this, we have to consider and choose such performance and self-evaluation
methods or tests, by means of which we could find out motivation, self-
judgement of the students' creativity and their creative performance. The
following questions came to mind in these terms: Will the programme be
manifested in the given tests? Will the specific transfer occur? Which non-
specific transfers will occur?

Another challenging problem of our experiment was the interpretation of the
obtained results and data. Since both motivation and creativity are psychological
phenomena, our research was interdisciplinary oriented. The research, but also
the interpretative scope had a psychodidactic character.
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2. 3 Research tasks

e to create a programme called Creative Teacher with a dominant position
of methods, techniques and strategies for cognitive motivation, tasks
with collative variables, creative problem solving and creative
personality characteristics which would develop creativity itself;

e to prepare and choose methods, techniques and strategies in order to
verify the effectiveness of our Creative Teacher programme;

e to choose a research sample;

e to discover score in affective, cognitive and effective motives of
motivation amongst students and study their dynamics of changes under
the influence of the programme in the direction of their changing
tendency;

e to discover changes in creativity performance, i.e. on the level of
creative abilities in factors, such as fluency, flexibility and originality
before and after the experiment;

e to evaluate the effectiveness of the experiment by means of statistical
processing of the results and qualitative analysis.

2. 4 Hypotheses

In connection with the research goals we set a general hypothesis:

H: We assume the Creative Teacher programme will significantly affect the
development of motivation and creativity in the experimental group
compared to the control group.

From the general hypothesis we deduced the following hypotheses:

H1: Under the influence of the Creative Teacher programme in the experimental
group the total score of motivation in learning (score in affective, cognitive and
effective motives) will statistically increase.

H2: By implementing the Creative Teacher programme in the experimental
group the attitude of the students towards creativity and self-judgment of their
own creative prerequisites will be significantly changed.

H3: By implementing the Creative Teacher programme in the experimental
group a creative performance within factors of fluency, flexibility and originality
will significantly increase.

2. 5 Nature of research

From the standpoint of our research goal we chose an experiment that is defined
as a type of empirical research in which a researcher manipulates and controls
one or more variables (independent variables) and observes dependent variables
in relation to the accompanying changes. These changes in the dependent
variables are caused by manipulation with the independent variables. Although it
takes a lot of time and organisation, it is most accurate. It also enables us to
observe the relevant variables in the time dimension. The ex ante measurement
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allows to equalise the samples of both groups upon the beginning of the
experiment or eventually to control the initial variables. Its methodological
advantage is seen in the fact that it enables us to study several variables at the
beginning and at the end of the experiment and also to combine self-evaluation
methods, which are more focused on experiencing (WKOPAY) along with
performance measures (IMB, CIRCLES).

The control of systematic external dispersion (the effect of unwanted
independent variables) was secured by random assignment of conditions to the
experimental groups.

Since the groups were equal at the beginning, the conditions of EG and CG were
randomly assigned to them.

2. 6 Research methods

For data retrieval the following methods have been used:

IMB — questionnaire on the motivation to learning — by the Hungarian author
Béla Kozéki. It determines the overall level of a student’s motivation to
knowledge acquisition, i.e. also to self-improvement. In addition, it tracks the
structure of motivation, the dominant triad, in three areas: cognitive, affective
and effective. Its advantage is the fact that students mark only those motifs that
really influence their learning process. It is based on the theory of external and
internal motivation. It is created specifically for students and the school and
determines the most significant motives derived from factor analyses of the
students’ motivational structures.

WKOPAY — What Kind Of Person Are You? — is a questionnaire on the self-
evaluation of one’s personality creative potential created by Torrance and
Khatena and it was adapted to our conditions by Zelina (he changed the names
of some factors, so that they correspond better to the question wordings, etc.).
The questions arranged in pairs are being repeated in a modified form always
with a new question in the pair and the subject has to choose one of the
alternatives. Five personality factors are monitored which according to the
theory by Torrance and Khatena condition creativity: self-confidence,
inquisitiveness, intuition, industriousness and awareness of others. The authors
assumed that the higher the score in these five personality factors is, the more do
the participants evaluate themselves with higher personality creative potential.
TTCT — Torrance Test of Creative Thinking — consists of three figural tests.
From this set we have chosen the subtest CIRCLES, which was prepared with
the norms on the Slovak population by Jur¢ova. Such a test has proven suitable
in determining the participants’ ability to produce divergent figural units. It
assesses the fluency, flexibility, and originality of the productions. The results
between control and experimental groups and between ex ante and ex post
measurements can be compared.

For the processing and analysis of the data, the following statistical methods
have been used:
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Paired t-test used for dependent samples tests the difference in mean values in
one group (between ex ante and ex post). We have used it to determine if the
difference in mean values is random or statistically significant. Unpaired t-test
used for independent samples tests the difference in mean values of two
groups (between EGs and CGs). We have used it to determine if the difference
in mean values is random or statistically significant.

Unpaired and paired t-tests may be also used with small samples (< 50), but only
when the assumption of normal distribution is met and the variances of these
groups do not differ significantly. Normality has been determined by the
normality test. If the test rejects normality, we use the non-parametric
alternative, the Mann-Whitney U test which tests the difference in medians
(which was also our case).

The qualitative interpretation of our findings was difficult, since we were in an
interdisciplinary (psycho-pedagogical) research field. Therefore, we carried out
not only the quantitative but also qualitative, causal and descriptive analyses.

2. 7 Research sample

The research was carried out at the University of PreSov, in particular at the
Faculty of Humanities and Natural Sciences in PreSov. When choosing the
research respondents, we assigned the conditions of control experimental groups
to already existing student groups, to the so-called clusters, and not individuals.
This means that we use the cluster or group selection. To ensure the
representative character of the retrieved data, we adhere to the following
conditions: the experimental and control groups are the same size and are
internally homogenous.

Altogether, 188 participants joined the research: 96 students in two EGs and 92
in two CGs. Such a choice and arrangement of the sample was due to the
changes in teacher training at the UP in relation to the internal reform of
universities and the changes in contents and time allocation of the pedagogical-
psychological disciplines. One CG and EG took courses according to an original
programme of teacher training and the second CG and EG according to a new
programme. We have divided and labelled the sample as follows:

o The students of “core courses” (later only CC) — the groups CG_CC (44
students) and EG_CC (51 students) in the original study programme
named “core courses”.

o The students of “social studies and pedagogical-psychological
essentials” (later only SSPPE) — the groups CG_SSPPE (48 students)
and EG_SSPPE (45 students) in the new programme of training future
teachers.

We carried out the experiment in two semesters in each experimental group and
in the natural conditions of the university undergraduate teacher training. The
students CC_EG took part in the Creative Teacher programme as a part of the
following subjects: intro to didactics and general pedagogy and psychology of
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creativity and the students SSPPE_EG took part in the Creative Teacher
programme as a part of the following subjects: general didactics and cooperative
teaching. The experimental groups were taught by a university lecturer -
associate professor (docent) with PhD. In the control groups, where the
programme was not implemented, the teaching was carried out by traditional
methods by a university lecturer with PhDr. or PhD. The guarantor of the
contents of all the listed subjects was associate professor (docent) with PhD. The
experiment was carried out in the range of 40 forty-five-minute lessons over two
semesters. The third part consisted of a block of 6 forty-five-minute lessons (3
two-hour lessons) carried out in extracurricular time. The overall programme
range was 52 lessons. As undesirable variables in the experiment, we eliminated
the influence of environment and communication between students mainly by
optical cross-comparisons of both control and experimental groups according to
the original and current study plans.

The variables that have been chosen for the expected changes in the experiment
were apart of the programme for creativity development in undergraduate
teacher training. They include different motivational strategies, therapeutic
techniques, divergent tasks and activations of evaluative and self-evaluative
thinking.

2. 8 Research procedure

The input for our experiment with ex ante and ex post measures in EGs and CGs
included an overview of theoretic and research-based creativity problems, the
definition of objectives and hypotheses and the assignment of a methodological
approach for our research. Afterwards we prepared a block of tests for
measuring the relevant variables.

Subsequently, we carried out initial measurements in all groups in the range of
one week. The instructions and motivation to the individual tests were
standardised and compliant with the mentioned procedures.

After the initial measurement, the Creative Teacher programme was carried out
in the experimental groups. In the control groups, the university teaching
continued in a traditional way, i.e. the lectures and seminars prevailed. The
lectures were dominated by the explanations of topics from the subject syllabus
and the seminars included the usual essays and thematic presentations. The
lessons were focused on What? (e.g. What is creativity? What are the methods
for creativity development? etc.), not on How? In some of the CG seminars the
experience methods, solving and modelling of problem situations and teamwork
were also used, but their choice was intuitive and random, in accordance with
the topic of the lesson.

After the experiment, we carried out output measurements in all the EGs and
CGs. This measurement was done under the same conditions and with the same
instructions as the initial one but this time we wanted to determine the changes
that occurred due to the elapsed time and due to the influence of the programme.
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These steps provided us with material for the quantitative and qualitative
analysis.

3 Results and survey interpretation

3. 1 Motivation for teaching

We begin the interpretation of data with an IMB survey by means of which we
seek to prove or reject the first hypothesis. We hypothesise that the creativity
development programme will help improve the overall motivation in all three of
its constituent parts, i.e. cognitive, affective and effective. An IMB survey has
been used in the testing of variables. The scores, as shown in the following
tables, can very well reach a minus value as negative-value answers are to be
subtracted from positive-value ones.

Motivation IMB Motivation IMB
(CC_ before experiment) (SSPPE_ before experiment)
affec | cogn | effec | .y | affe | coon | effec |y,
tive | itive | tive tive | itive | tive

control | mean | 523 | 495 | 4.91 15.48 496 | 433 | 4.39 13.89

group ;
CG ?ig‘r’"a 115 | 11 | 098 | 29 | 127 | 119 | 103 | 32
e’;%etglm mean | 511 | 518 | 503 | 1584 | 507 | 476 | 479 | 1461

group -
e | %12 000 | 097 | 080 | 24 | 118 | 107 | 097 | 297
tion

t-test 0.541 | 1.071 | 0.619 | 0.655 | 0.427 | 1.808 | 1.904 | 1.373
Tab. 1 Motivation of students measured by IMB questionnaire before the
experiment

Legend for Table 1 - 4

mean — arithmetic mean

deviation — standard deviation

t-test — statistical significance of differences

* — statistical significance of differences on level 0=0.05 (95%)

** _ statistical significance of differences on level 0=0.01 (99%)
*** _ statistical significance of differences on level a=0.001 (99.9%)

10
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In Table 1 we summarise the results of evaluation in groups CC_CG and EG,
and SSPPE_CG and EG before the experiment. In studying motivation we have
noticed no statistically significant variance between CC_CG and CG within the
entire motive triad. However, we have observed very low levels of motivation
with all three variables. An interesting fact is that at the beginning of the
evaluation group CC_CG exhibited a dominance of affective motivation over
cognitive and effective, whereas in group CC_EG cognitive motivation
prevailed over affective and effective. In group SSPPE_CG effective motivation
seems to be the most prominent one, followed by effective and cognitive. Even
so, the differences are not statistically relevant. The value order of the variables
with EG_SSPPE is the same as in the control group, which proves the similarity
of both groups. Ex ante and ex post measurements with group CC_EG after the
experiment are shown in Table 2.

Motivation IMB
CC before and after experiment
affective | cognitive | effective [ total
experimental | mean 511 5.18 5.03 15.84
group (ex _
ante) deviation | 0.99 0.97 0.89 24
experimental | mean 5.92 7.14 6.22 19.02
group (ex e
post) deviation 1.37 1.12 1.11 3.3
t-test 3.222™ 8.949™" | 5.643™" | 5.241™"

Tab. 2 Motivation of CC_EG students measured by IMB questionnaire before
and after the experiment

The data demonstrate the following:

The order of variables in group EG_CC has changed after experimental
interference. While cognitive motivation still dominates, effective and affective
motivations have swapped positions. We have, however, not assessed the
statistical relevance of the changes since the scope and aims of our research
required an assessment of the overall motivation rise. Still, these results may
very well become a basis for further research. After comparing ex ante and ex
post measurements, we claim that effective motives with EG_CC have risen in
prominence. The rise of value from 5.11 to 5.92 represents a 0.01 significance
level. In order to prove hypothesis 1 it was also necessary to assess the score rise
with cognitive and effective motivation. Effective motivation based on the
comparison between ex ante and ex post measurements has reached 0.001%
significance. This is based on the average change from 5.03 to 6.22. Cognitive
motivation, displaying the highest value right from the start, has in average

11
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shifted from 5.18 to 7.14 in the course of the experiment, which stands for a
0.001 significance level. It is the cognitive motivation which interests us mostly
both in this study and in the programme we are promoting. It is the motivation
which definitely plays a key role both in teaching and in learning to be creative.
The willingness to learn and gain knowledge is important in the development of
individual creativity.

The overall score of motivation has reached a 0.001% significance level in ex
ante and ex post measurements and this proves hypothesis 1.

Since our experiment entailed the participation of two experimental groups, ex
ante and ex post measurements have been used with group SSPPE as well.
Based on the measurements, the following has been demonstrated (Table 3):

Motivation IMB
SSPPE before and after experiment
affective | cognitive | effective total
experimental | neon 5.07 4.76 4.79 14.61
group ( ex
ante) deviation 1.18 1.07 0.97 2.97
experimental | eqn 5.87 6.13 5.96 18.43
group (ex
post) deviation 1.03 1.28 1.07 3.12
t-test 3.436%** [ 5,552*** [ 5 470*** | 5,083***

Tab. 3 Motivation of SSPPE_EG students measured by IMB questionnaire
before and after the experiment

By means of experimental interference the order of variables has changed with
group EG_SSPPE. Before interfering, affective motivation evidenced the highest
values, followed by effective and cognitive. After interfering, cognitive
motivation has earned the highest score, followed by effective and affective.
Even so, it cannot be said that the creativity development programme has
influenced the order of variables. This is because the order of variables has
changed in the control groups as well, and this happened without the adoption of
the programme. Yet our goal is to trace down constituent parts of motivation.
One of them is affective motivation which has shown the lowest increase of the
variables (see Table 4). Regardless of that, with its average difference between
5.07 and 5.87 at the final measurement it has reached a relevance level of 0.001.
Cognitive motivation has been rising most notably of all the variables (4.76 at
the start, 6.13 at the end). The statistical relevance of the values is 0.001. With
effective motivation, we have also noticed a significant rise (4.99 at the start,
5.96 at the end) which equals a relevance level of 0.001. The overall motivation
has increased on a 0.001 level after the application of our programme.

12
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To reach a full account of the data after the experiment we decided to compare
the results from the control and experimental groups. This enabled us to verify
the hypothesis about the effectiveness of the programme. The data is
summarised in Table 4.

Motivation IMB Motivation IMB

CC after experiment SSPPE after experiment
affect cogni ef_fec total affec cogn effective | total
Ive tive tive tive Itive

mean | 507 | 473 | 487 | 151 | 435 | 441 | 428 13.1
control
group -

?ig‘r’]'a 149 | 108 | 104 | 34 | 110 | 121 | 113 | 323
experim | mean | 592 | 714 | 622 | 1902 | 587 | 613 | 59 | 1843
ental -
group Sii‘r’]'a 137 | 112 | 111 | 33 | 103 | 128 | 107 | 312
t-test 2,865 | 10220 | 6.021 | 5.633 | 6.496" | 6.589 | oy | 7.997

Tab. 4 Motivation of students measured by IMB questionnaire after the
experiment

As we compared the results between the control groups before and after the
experiment, we have noticed almost no differences in the variables, although the
students from both the control and experimental groups were taking the same
study plan. However, the order in the motivation triad has changed. Before the
experiment, affective motivation dominated over effective and cognitive in
group CG_ SSPPE. After the experiment, affective motivation has still proved
the most prominent, followed by cognitive and effective. Affective motivation
has reached an average value of 4.35 in group CG_ SSPPE, whereas in group
EG_ SSPPE, which has participated in the Creative Teacher programme, it has
reached the value of 5.87. This adds up on a 0.001 significance level. The
statistics of affective motivation have increased in both CC and SSPPE
experimental groups. Based on the data provided in Table 4, we can say that a
statistically relevant increase in EGs over CGs has occurred. With the second
examined variable, cognitive motivation, we have seen a significant increase in
value (4.41 in CGs compared with 6.13 in EGs). The given values have been
evaluated by means of a t-test on significance level of 0.001. We have seen a

13
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statistically relevant change in cognitive motivation and this leads to prove
hypothesis 1.

After the implementation of the Creative Teacher programme, the overall
motivation of EGs has increased in the way we hypothesised. The increase has
reached a significance level of 0.001, which proves that the Creative Teacher
programme has visibly affected the given variables.

Conclusions from the verification of hypothesis 1:

1. After the experiment conducted with two EGs, the score in cognitive,
effective and affective motivation has risen in both ex ante and ex post
measurements. A score rise has also been proved when the results of ex
post measurements in CGs and ESs were compared. This proves
hypothesis 1.

2. Cognitive motivation score has been changing most significantly.
Cognitive motivation has risen where affective motivation decreased.

3. 2 Self-evaluation of creativity

WKOPAY WKOPAY
CC_ before experiment (SSPPE _ before experiment)
A A
SFlIN]IN]|IN SFlIN|IN|IN
o Q T D \a/ total o Q T D Y?v total
arithmetic
6.93 [11.34| 3.88 | 4.97 | 546 | 32.78 | 7.11 | 9.86 | 433 | 5.26 [ 7.03 | 34.1
control mean
group standard
o 318297293 (211|258 13.32 |2.73|2.39|3.02 | 2.05 [ 3.12 | 13.11
deviation
arithmetic
7.09 [10.48( 3.74 [ 5.39 | 4.91 | 32.05 | 6.99 | 8.97 | 5.07 | 5.73 | 6.65 | 33.95
experimental nean
group standard
3.34 (322249237283 | 14.05 | 247 |2.16 | 2.73| 217 | 3.36 | 12.69
deviation
t-test 0.24 [1.331[0.240[0.896[0.973| 0.256 | 0.22 | 1.86 |1.223|1.062 065 0.055
Tab. 5 Motivation of students measured by WKOPAY questionnaire before the

experiment

Legend for Table 5 -8

sfc — self-confidence

ing, — inquisitiveness

int. — intuition

ind. — industriousness

awr — awareness of others

t-test — statistical significance of differences

** — statistical significance of differences on level a=0.05 (95%)
** — statistical significance of differences on level a=0.01 (99%)
*** _ statistical significance of differences on level a=0.001 (99.9%)
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The WKOPAY test has been adopted to prove or reject hypothesis 2. This test
uses five variables closely related to creative skills, namely industriousness, self-
confidence, inquisitiveness, awareness of others and intuition. In order to verify
what we hypothesise we conducted initial measurements in EGs and CGs of
groups CC and SSPPE. The summarised data from the creativity self-evaluation
tests is shown in Table 5.

With self-confidence, closely related to creativity self-evaluation, all examined
groups have shown the second highest variable score. Inquisitiveness has
reached the highest score of variables. On the contrary, intuition, a quality
enabling us to intuitively make the right decisions, has scored the lowest. With
industriousness and awareness of others no statistically relevant difference
between the groups has been proved. Such results lead us to believe that,
interestingly enough, groups EG_CC_SSPPE and CG_CC_SSPPE act very alike
in self-evaluating creativity.

A summarised overview of the EG_CC results is provided in Table 6 and 7. The
following has been demonstrated:

With self-confidence in EGs the score has risen from ex ante 7.09 to ex post
10.41. The difference is on significance level 0.001. The creativity development
programme has stimulated both the evaluation of one’s qualities and the self-
confidence in coping with creative tasks. Inquisitiveness has also increased,
reaching a significance of 0.001, which leads to conclude that the students have
become much more interested and enthusiastic about the new teaching methods.
It is intuition which has increased the most — from an average of 3.74 to 9.06.
This also represents a significance of 0.001%. On the other hand,
industriousness has exhibited the lowest difference between initial and final
measurements, having ended up on significance level 0.05%. This variable
represented the all-important ability to work under pressure. Teachers are under
continuous, long-term pressure in the workplace, so based on the results from
our experiments, we assume that future teachers can cope with frustration. The
awareness of others variable has increased greatly after the experiment, from
4.91 to 8.23. It is a statistically significant difference of 0.001. The overall self-
evaluation of creativity in EG_CC has reached an ex-ante-ex-post statistically
significant difference on level 0.001%.

The influence of the creativity development programme has proved to be
statistically significant in all variables, most notably with awareness of others
and least notably with industriousness. This result has come up in all of the
examined groups after ex ante and ex post measurements. The overall creativity
self-evaluation of students based on the comparison between groups CG and
EG_CC has reached a level of 0.001. This result can be taken as factual proof of
hypothesis 2.

The experiment results with group EG_ SSPPE are visualised in Table 6 and
Table 7. We interpret them in the following way:
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Self-confidence has reached a statistical significance level of 0.001. With
inquisitiveness we see the highest increase between the average ex ante (8.97)
and ex post (14.37), which stands for a 0.001 significance level. Even though the
average difference between intuition values is not as high as with the previous
variables, it also bears evidence of the influence of the creativity development
programme. The significance is 0.001. Industriousness and awareness of others
exhibit levels of statistical significance of 0.05 and 0.01 respectively. Although
they have reached a lower level of statistical significance, we still may consider
them relevant and appropriate enough to back the hypothesis. The overall
creativity self-evaluation with group EG_ SSPPE, as with EG_CC, has reached a
significance level of 0.001. This result does in fact prove hypothesis 2 which
claimed that our programme will improve the participants’ creativity self-
evaluation.

For correct verification of hypothesis 2 we have compared the results of CG and
EG_ SSPPE after the experiment and these are shown in Table 7. The
differences between the CG and EG_ SSPPE variables have reached the level of
statistical significance. The overall score in the creativity self-evaluation of
students after comparing groups CG and EG_ SSPPE is significant. The increase
is proof of hypothesis 2. The increase proves hypothesis 2.

WKOPAY WKOPAY
CC before and after experiment SSPPE before and after experiment
SFC | INQ [ INT | IND |AWR| total | SFC | INQ [ INT [ IND [AWR] total
. Alie 7.09 [10.48] 3.74 [ 5.39 | 4.91 [32.05]| 6.99 | 8.97 | 5.07 | 5.73 | 6.65 [33.95
experime|C mean
ntal  ktandar
group d
(ante) deviati 3.34 1322|249 | 237|283 |14.05( 247 | 2.16 | 2.73 | 2.17 | 3.36 |12.69
on
. AOETE 10.41113.82| 9.06 | 6.68 | 8.23 | 48.6 |10.17[14.37] 8.14 | 7.06 | 8.91 [49.24
experime| C mean
ntal
group stargjdar
(post) deviati | 411 382|321 (295|311 (169 | 3.76 | 4.13 | 254 | 2.66 | 3.28 |16.07
on
t-test 4231 \4.51818.8251, g00+(>-301 |P-087 4796 |7.884'15.5441, go0+[3-243 203

Tab. 6 Self-evaluation of students' creativity measured by WKOPAY
questionnaire before and after the experiment
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WKOPAY WKOPAY
CC CG_EG after experiment SSPPE CG_EG after experiment
SFC INQ INT IND AWR total SFC INQ INT IND AWR Total
arithme
e 6.88 11.15 4.08 5.31 4.82 32.64 6.98 9.33 5.13 521 6.83 34.06
mean
control
group stand
arq. 3.69 3.58 2.97 311 3.03 16.08 4.01 3.99 2.82 3.14 3.34 17.01
deviati
on
arithme
e 10.41 13.82 9.06 6.68 8.23 48.6 10.17 14.37 8.14 7.06 8.91 49.24
experim mean
ental standar|
group d
. 411 3.82 321 2.95 3.11 16.9 3.76 4.13 2.54 2.66 3.28 16.07
deviati
on
t-test 4.329™" |3.460"" |7.722"" | 2.178" |5.336™" | 4.644™" |3.908™" |5.920"" |5.338"" | 3.023"" | 2.994™ |4.369™"

Tab. 7 Self-evaluation of students' creativity measured by WKOPAY
questionnaire after the experiment

Conclusions from the verification of hypothesis 2:

1. Executing our experiment in which we implemented the Creative

Teacher programme the level of self-assessment of one's own creative
assumptions has increased in both experimental groups. It has been
proved not only in the ex post evaluation of both experimental groups,
but also in comparison of control and experimental groups in ex ante
and ex post measurements.

Interesting from the point of view of dominance of variables, the highest
score has gained curiosity over self-consciousness. These variables had
the highest score before and after the experiment, hence the
effectiveness of the programme is not related to the order of studies
variables. The mentioned fact can serve as an inspiration for further
research.

3. 3 Changes in creative performance

In order to assess students' creative performance, the figural test of creativity -
Circles - has been applied. It has been used to verify the third hypothesis in
which we presumed the effectiveness of the Creative Teacher programme in
creative performance, especially in the factor of flexibility, fluency and
originality. In connection to these findings, we do not consider this method in
our experiment as a priority. By its implementation we executed a preliminary
testing in CC and SSPPE samples. The findings are shown in Table 8.
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CIRCLES
(SSPPE_ before
experiment)

CIRCLES
CC_CG_EG before experiment

flu | flex | orig | total | flu | flex | orig | total
arthmetic | 1o 6 | 14.9 | 1.32 | 3533|189 | 154 | 1.12 | 35.72
control mean
rou
group standard | ¢ >3 1417 | 0.91 | 101 | 671 | 5.07 | 0.86 | 12.34
deviation
_ athmenic | 191 | 14 | 1.27 | 3502 |18.4 | 143 | 0.96 | 3487
experimental mean
rou
group | standard | 57 | 5961 1 | 098 | 6.20 | 5.3 | 0.68 | 11.84
deviation
t-test 0.41 | 1.07 | 0.251 | 0.149 | 0.03 | 0.76 | 0.98 | 0.335

Tab. 8 Students' creative prerequisites measured by CIRCLES test before the
experiment

Differences in ex ante measurements have been in all creativity factors minimal,
statistically significant. A higher average score of originality in the CC group
has EG (Table 8) and in the SSPPE group CG (Table 8), while the differences
are statistically not significant. A cross-comparison between control and
experimental groups of the both studied samples shows little difference in the
score of creative capacities. It, therefore, proves the equality of control and
experimental groups before the experiment.

After executing the experiment on our sample, we have concluded the following
results (Table 9):
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CIRCLES CIRCLES

CC before and after experiment

SSPPE before and after

experiment

fluency [flexibilitypriginality] total |fluency [flexibilitypriginality] total
arithmetic

experime 19.07 | 13.99 1.27 35.02 | 18.4 14.33 0.96 34.87
group standard

(ante) 5.27 3.96 1 998 | 6.29 5.13 0.68 11.84
deviation
arithmetic

experime 22.38 | 16.82 2.32 42.04 | 22.21 | 18.35 2.34 43.86
ntal mean
group standard

(post) 5.92 5.09 1.13 119 | 535 5.11 1.17 11.32
deviation

t-test 2.828**( 2.958** |4.711*** |3.054**(3.102**|3.742***|6.930*** 3.697

*k*k

Tab. 9 Students' creative prerequisites measured by CIRCLES test before and
after the experiment

Ex ante and ex post measurements in the EG_CC have proved the
increase of fluency mean values from 19.07 to 22.38. The given variable
has increased under the influence of the creativity development
programme to a 99% with a 0.01 statistical significance level. Before the
experiment, flexibility in EG_CC was around 13.99. Our experimental
intention has caused the increase of this variable to 16.82. Thus, it has
achieved an increase on a 0.01 statistical significance level. Originality
as the most relevant variable has not achieved a significant difference in
mean values, even though by implementing the programme for
creativity development its increase is on a 99.9% level of statistical
significance. Overall creative abilities in EG_CC have risen from 35.02
(ex ante) to 42.04 (ex post). It represents a highly increased score on a
0.01% statistical significance level. By implementing the creativity
development programme in EG_CC, all analysed variables by means of
the Circle test have significantly increased, thus proving hypothesis 2.

In ex ante and ex post measurements in EG_SSPPE we have observed
the increase of mean values in fluency from 18.40 before the experiment
to 22.21 after executing the experiment. We have achieved a difference
on a 0.01 statistical significance level. The development of flexibility
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has been even more successful as its mean value has shifted from 14.33
to 18.35 on a 0.001 statistical significance level. Originality has a
similar statistical significance level. The mean value in original figural
drawings has increased from 0.96 to 2.34. The difference in values has a
99.9% of statistical significance level. Since the overall creative
performance has marked statistical significant differences, we can
conclude that also the third hypothesis has been proved.

To conclude the experiment, we compare ex post measurements between CG

and EG (Table 10).

CIRLES (CC_CG_EG after experiment) experiment)

CIRLES (SSPPE after

fluency Flexibility priginality] total [fluency Flexibility priginality| total
arithmeticl o 0 | 1423 | 137 | 346 | 188 | 152 | 118 |3572
control mean
rou
group i standard | o o0 | c0s | 100 |1162 | 553 | 466 | 093 |10.96
deviation
arithmetic
experime| | 2238 | 1682 | 232 |4204 | 222 | 184 | 234 |4386
ntal standard
group SO s oo | 509 | 113 | 119 |535 | 511 | 117 |11.32
deviation

3.405 | 5.440* | 11.900* | 3.039

t-test *kk *% K% Kk

Tab. 10 Students' creative prerequisites measured by CIRCLES test after the
experiment

Differences between EG_CC and CG_CC are more obvious than in EG before
and after the experiment. While the mean value in fluency in CG was 18.57, in
ex post measurement in EG it was 22.38. Differences on a 0.001 significance
level have been demonstrated also in flexibility, originality and the overall score
in creative abilities (Table 18). These results prove hypothesis 3.
Differences between EG_SSPPE and CG_SSPPE are as follows (Tab. 10):
Fluency and flexibility have in comparison between the control group and
experimental group increased on a 0.01 significance level. The data are similar
to those from ex ante and ex post measurements in the experimental group as
these were quite equal. A more relevant difference has been achieved in case of
originality and the overall creative performance where the statistical significance
of differences oscillates at 99.9%.
Conclusions from the verification of hypothesis 3:

e This experiment aimed at testing the effectiveness of our Creative

Teacher programme for creativity development in the experimental
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groups of undergraduate teacher training has proved a significant

increase of creativity. Having experienced the development of individual

elements of creative performance, we can claim this hypothesis has been
proved. The score of experimental group in ex ante and ex post
measurements has risen and at the same time, respondents' creativity

(EG over CG) has statistically changed. The effectiveness of the

programme has been demonstrated in all factors of creativity, mainly in

fluency, flexibility and originality. We can confirm the influence of our
programme on the development of creative abilities as demonstrated by

Circle test in both experimental groups of CC and SSPPE.

These observed changes in creative performance and overall abilities of
the undergraduate student teachers are raison d’étre of creative education which
should be performed chiefly by future teachers. A traditional understanding of
education, on the other hand, impedes a creative potential as the stereotype does
not take concern in subjective formation.

4 Discussion

Current requirements for a teacher's personality are based on humanization of
education conditions and his own creativization. Therefore, a new requirement
for modernization of the content and methods applied in undergraduate teacher
training has emerged. Also our research was conducted in this sense. Our
intention was to find the level of students' motivation for learning, performance
and how their creative thinking and skills can be stimulated. Our experiment was
oriented on the development of motivation in learning and creativity. We studied
cognitive, effective and affective motivation out of which the highest score has
been seen in cognitivization leading to creativity. The gained data prove our
hypothesis in which we state that motivation in creativity can be developed by
implementing a programme for developing creativity.

Creativity was a significant watched variable. No matter how we call it in the
context with personality - creative ability or creative performance - it is in a
relation with this very personality, its life and utterly significant for the one's
fulfilling existence.

Creative ability and performance in our experiment were analysed by using
Circles test. Individual factors of creativity - fluency, flexibility and originality -
were stimulated by implementing the Creative Teacher programme. In our
experiment we managed to increase all studied variables on a statistical
significance level, thus giving a proof to our hypothesis.

It was our attempt to evaluate the effectiveness of the creativity development
programme in undergraduate teacher training regardless learning outcomes.
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5 Conclusions

In conclusion we observe that our goals have been fulfilled as follows:

The basic goal was to prove the effectiveness and significant influence of the
Creative Teacher programme on increase of motivation and creativity. We have
proved the Creative Teacher programme significantly influences both creativity
and motivation of future teachers. As it follows from the results, the Creative
Teacher programme is effective bringing a significant improvement in creativity
and motivation of the students in EG.

The secondary goal was to formulate information on reliability of applied
methods. We can say that all of them have demonstrated a normal distribution of
score at mean values (but some subtests of Circle creativity test). Data,
especially in CG, prove a good reliability of the applied methods. Due to
intentional changes in EG the situation was different and therefore we think it is
not correct to observe reliability in this group, but rather confirm our intention to
make these expected changes to happen.

A more general goal of this study was to demonstrate new knowledge on more
effective planning of teaching strategies that would increase the creativity and
motivation of undergraduate students of teacher training becoming thus
important components and part of creative teaching concept. We hope our
findings and their interpretation will become an inspiration for others working in
this sphere.
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