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ABSTRACT

The role and significance of Mathematics in human life is very important and holds a special place in development of
contemporary society. Creativity in Mathematics teaching largely depends on Mathematics teacher. Teacher is the one
who creates emotional environment in the classroom and it is expected from him/her to create with the students a rela-
tionship of trust and mutual responsibility for the success of conducting the teaching process. Students need to be inter-
ested and activated to individually solve tasks and find solutions to set Mathematical problems, to solve tasks in different
ways using various methods, so that everybody can find a way of coming to a solution. This is easy to say. In any case,
creativity as a competence holds a significant place in the set of key life competencies. Only teachers can answer ques-
tions whether Mathematics classes are creative, interesting, or acceptable for students. This paper will contain certain
theoretical viewpoints about creativity in general, creative Mathematics teaching, relation towards creativity at school
and outside. Research has shown that examinees (teachers of class and subject teaching in elementary and secondary
schools) believe that they did not receive a good background during their university studies for strengthening teaching
creativity. It transpired that creativity, as opposed to student and teacher, is appreciated less at the school and education
system levels. Teachers (of all levels) have shown high level of agreement regarding the need for turnover in relation to
creativity in Mathematics teaching, which would guarantee increase of interest of students for Mathematics.
Keywords: creativity, creative Mathematics teaching, creative teacher

INTRODUCTION

We are witnesses that creativity is a common topic of
conversation, but little is done to ensure its existence
and development. Creativity is a major topic of many
a seminar. By organizing seminars, organizers often
believe that that is enough to change behavior from
stereotypical to creative. Many people talk about
creativity, teach about it, while in practice they do
not behave as they speak. The questions is whether
creativity can learned, if there are no other precondi-
tions for its existence. Said from experience, nothing
significant is learned during university studies. From
today’s perspective, evoking memories from student
days mostly comes down to unusual behavior of pro-
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fessors. Young teachers — beginners do not engage
in adventures with unusual behavior or employing
creativity in class. This was sustainable in the time
where knowledge sources were scarce, there was no
Internet, etc. Today’s students and those from about
30 years ago do not have the same outlooks, needs,
interests or behavior. Traditional teaching is not
suitable for students any more. It is boring to them.
Teachers and education authorities are facing the
problem of students’ learning crisis more and more.
There is no great use in blaming others for this: par-
ents, influence of the street, media, Internet, state of
society, etc.
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Teachers’ belief that this is not their problem is unsus-
tainable. Education workers often talk to each other
about their creative endeavors which were satisfactory
for both them and students. A more creative relation to-
ward creativity would be more present among teachers
if creativity, as a value, was more appreciated at school.
This paper will possibly shed light on some outlooks
on creativity through authors’ theoretical overviews. It
would be frivolous to think that this will make readers
more creative. Results of the research conducted among
Mathematics teachers of class and subject teaching in
elementary and secondary schools will be presented.

Creativity as a key competence

In 2006, the European Union issued a document about
key competencies in work market. Agency of pre-
school, elementary and secondary education of Bosnia
and Herzegovina (APOSO) conducted a process of ad-
justing the European referential frame of key compe-
tencies in Bosnia and Herzegovina, with participation
of representatives from Ministry of education, institutes
for pedagogy and pedagogical faculties. Competen-
cies, according to the European frame, are literacy in
mother language, communication in foreign languages,
mathematical and informatics literacy, learning how
to study, social and civic competencies, self-initiative
and entrepreneurship competencies, and cultural con-
sciousness, while, which is interesting for the topic of
this paper, two competencies are added for conditions
in Bosnia and Herzegovina: creative-productive and
body and health competencies (www.ceppei.ba). Cre-
ative-productive competence is generated from several
areas: (1) Developing complex thinking: summarizing,
generalizing, support for employing higher cognitive
abilities, such as analysis, synthesis, evaluating, using
critical thinking (differentiating between facts and opin-
ions, argumenting theses); applying logical structuring
and sequencing arguments while adopting and forming
a foreign language and learning linguistic laws; (2) De-
veloping creativity and need for expression and the feel-
ing for aesthetic values: producing and connecting vari-
ous ideas, creating assumptions and various products;
(3) Developing openness for various cultural expres-
sion and readiness for developing own creativity and
ability for expression: ability to tolerate opposite ideas;
drawing conclusions independently; developing a posi-
tive attitude and being willing to relativize own point
of view and value system, developing ability for vari-

2Recommendation of the European Parliament and of the Coun-
cil of 18 December for lifelong learning (2006/962/EC)
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ance regarding settled behavior toward other cultures;
(4) Support for curiosity, wish for new knowledge:
enabling expression of thoughts, ideas, emotions; de-
veloping the ability to observe, participate and integrate
new experiences and readiness to change the previous
ones®. All key competences support each other. When it
comes to creative-productive competence, it can be said
that it is closely related to entrepreneurial, informatic,
and especially mathematical competencies. Looking at
guidelines of creative-productive competence, it can be
seen that Mathematics is the most suitable for its devel-
opment.

In the following text, certain theoretical hypotheses will
be stated which relate to the term creativity, relation to-
ward it in society and school, etc. There are many defi-
nitions of creativity, where authors seemed to race each
other in defining the term.

Defining creativity

There is no unique and authoritative point of view or
definition of creativity. Some authors believe that cre-
ativity means looking at the world differently. Others
will claim that it means creating links where they do
not obviously exist. Some believe that creativity means
creating that which still does not exist, while others de-
fine it as making something up, experimenting, devel-
opment, taking risks, breaking rules and entertainment
(http://www.apm.hr/skola).

Unlike most phenomena in psychology, there is no stand-
ardized technique for measuring creativity. Despite that
and the nature of creativity itself, “entire industries rose
from the chase for creative ideas and development of
creative techniques. This mysterious phenomenon, al-
beit undeniably important and constantly visible, seems
to lie above the reach of scientific research”.*

As previously mentioned, there is no unique definition
of creativity. Some authors (Grkovi¢, 2012) focus on
creativity by defining it as “thought processes which
lead to problem solving, ideas, artistic forms, theories
or products that are unique and new”, while others
(Kadum, 2011) focus on creativity as human potential
present in every human being, which enables people
to create new ideas and products in a completely new
way, pointing to “creativity as potential in human be-
ings, which is present from birth until very old age, that
is, death” and that “creativity comes to life as a form of
resistance against all that is traditional, usual and uno-
riginal.

Shttp://www.umtk.info
“http://hr.wikipedia.org/wiki/Kreativnost



It includes an array of abilities which need to be un-
covered, developed and encouraged in every child”
(Kadum, 2011:3). Mathematics presents excellent
ground for uncovering and strengthening those abil-
ities.

There used to be stereotypes that creative people are
born as such. This especially applied to Mathemat-
ics students. Those students who deal with original
problem solving, finding alternative solutions, who
are Mathematics enthusiasts, are labeled as nerds,
fanatics, weird, oddballs, in their own world, etc.
However, when it comes to creativity in general, the
opinion (Grkovi¢, 2014) prevails that “every aver-
age person can be limitlessly creative if he/she wants
it”. According to the same author, “small children
are incredibly creative”, but “traditional upbringing
and education completely presses down creativity
children acquired before starting school” (Grkovi¢,
2014).

Such an inert education system managed to turn the
outlook on creativity in community from being a
value, even though it is connected to many other val-
ues, such as entrepreneurship, problem solving, etc.

Creativity in society

Creativity in the social context of Bosnia and Her-
zegovina does not claim the place which belongs to
it. It is mostly identified as creating new and origi-
nal, artistic and technical characteristics, which en-
able realization of artistic creation, encouraging new
ideas, solving concrete problems, unusual expres-
sion, etc. It has become clear that creativity cannot
be learned through realization of certain cultural ac-
tivities. It requires much more. In the social context
of Bosnia and Herzegovina, creativity is adequately
placed among strategies, which do not bind anyone,
or is visible through realization of EU projects relat-
ed to certain problems of creativity in implementing
entrepreneurship in education, for example. These
projects deal with pilot schools with clear goals, the
most important being the goal which implies suc-
cessful completion of the project that will bring a lot
of income. Projects are usually completed with final
conferences, picturesque final documents that are of-
ten prepared in advance. Of course, this is not a rule,
but it is an opinion of many well-informed people
from education. There is presence of one of Balkan
syndromes in our society, that being that creative
(and successful) people are talked about after their
death. Be that as it may, a lot of time will pass be-

fore there are discussions in our society about topics
such as “creativity as actuator of society” or “crea-
tivity and innovation for better society’, which are
the subject of debate in academic and social com-
munity in neighboring countries. The good news is
that creativity is in the focus of non-government sec-
tor, which takes the credit for creativity being well
present in pre-school education, class teaching and
in rare cases in subject teaching. These attempts in
establishing critical mass for creating favorable so-
cial environment where it will gain a more favora-
ble position, because “environment in society may
have an effect on the level and frequency of crea-
tive behavior”’(Amabile, Conti, Coon, Lazenby &
Herron, 1996: 1155). Society which contributes to
creative work, stimulates it in various way, values
and evaluates it, will most certainly create favora-
ble conditions for development of creativity. We are
witnesses that, within society, in almost all its seg-
ments, everything is put into clichés, procedures,
patterns, where creativity and innovation is lost. In
the context of Bosnia and Herzegovina, schools re-
main as places where, to a certain degree, creativity
is talked about as a value. Society which contributes
to creative work, stimulates it in different ways, val-
ues and evaluates it, will create good conditions for
development of creativity.

Creativity in school

It is well known that school and relations within
school represent a projection of relations within the
entire society. Education policies agree with policies
in the community when it comes to the relation to-
ward values and relationships within.

According to Grkovi¢ (2014), traditional (regular)
education system teaches us to dominantly think
logically (linear). This means that we are focused
on lists, sequences, previous experiences, the recog-
nized, expected and safe. Gustavson (1955) justifies
this and claims “that people are afraid of drastic in-
novations, partly because they prefer what is famil-
iar to them, and partly because interests of majority
are mostly connected to the present state” (cited in
Stoll & Fink, 2000: 19). According to these authors,
schools are conservative institutions which tradi-
tionally resist changes and seek ways to preserve
continuity in order to survive without earthquakes.

Shttp://www.unizg.hr/index.php, Sveuciliste u Zagrebu, Okrugli
stol "Kreativnost kao pokreta¢ drustva", 04.03.2015.
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The issue here are changes in school, which are close-
ly related to presence of creativity of all participants in
education. Fulan (2001:31) believes that “changes do
not happen without disorder as side effect”, further ex-
plaining this by claiming that “greater understanding of
changes does not manifest through talking about innova-
tions, but through concrete innovations”. Signals that ar-
rive from the business sector and talk about creative man-
agers who amass large profit, initiate many projects in
schools, focused on creativity in school. Schools which
value creativity more are recognized in local community.
They are involved in many projects and non-government
sector often visits them. They are known for employing
various teaching methods, making and using teaching
aids, different approach to work with parents and other
partners from school environments. As is the case with
everything else, relation toward creativity depends on
teachers.

Creative teacher

Creativity in teaching presents constant search for inno-
vations in the education process, for new solutions, de-
veloping new and improving existing teaching programs.
Creativity in school directly depends on teachers’ readi-
ness to apply it in all segments of the teaching process.
Creative Mathematics teacher will within motivation part
of the class connect the subject matter with concrete life
situations. He/she will apply various methods and forms
of work, from individual, pair work, group work, to using
heuristic method, project and experimental teaching, etc.
Such a teacher will be a role model for many students in
creation of their own professional development. Contem-
porary age sets in front of teachers new tasks:
Traditional teaching cannot bear demands of modern
society, which asks that the individual be more creative,
solve problems successfully, possess more than mere
knowledge of facts, but use them, be able to work in a
team and manage different environments and different
problems (Salihovi¢ & Tepari¢, 2011).

In contemporary age, it is necessary to enable students
for individual and creative problem solving and convince
them that amassing knowledge and facts is not enough
for creation of a competent student for upcoming times,
times of changes. Here are key characteristics which
would adorn such students: openness, readiness for criti-
cism, initiative, motivation, curiosity, self-confidence,
broad interests, readiness for changes (Grkovi¢, 2012).
Having this in mind, teachers are exposed to great chal-
lenges. There is an occurrence in schools where creativity
is not part of school culture to sufficient extent, of creative
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teachers to be looked upon as strange, eccentric, reforma-
tors and persons who disturb traditional ways of work in
“good old school”. Is teachers’ creativity considered as
a value in school? Did they during their university stud-
ies and professional development have the opportunity
to strengthen their creative potential? Answers to these
questions would shed light on the relation to teachers’
creativity. In this paper, results of research among teach-
ers about these subjects will be presented. Some research
shows what makes a teacher creative. Hallman (1970) of-
fers a list of ideas which describe a creative teacher.

Creative teachers:

- encourage individual learning and activity in students,
encourage them to express themselves, experiment,
construct hypotheses;

- establish non-authoritarian class climate — relaxing
conditions enable creative activities;

- encourage excessive studying, so that students become
saturated with information, impressions and meaning;
excessive studying encourages creative work by ena-
bling students to depart from teaching materials, thus
making the curriculum more flexible and suitable for
new constructs;

- rehearse processes of creative thinking, encourage stu-
dents to find new connections between data, create as-
sociations and use imagination;

- delay giving grades, do not limit exploration attempts
by offering results or provide solution; show less con-
cern about mistakes and help students understand that
mistakes are to be expected, even necessary;

- support intellectual flexibility in students, encourage
them to change their point of view in order to avoid
uniformity while solving tasks;

- encourage self-evaluation of accomplishments and
individual’s development because creativity implies
independence, responsibility and permanent self-
evaluation;

- help students become more sensitive to social, person-
al and school problems;

- know how to use and set questions; everything begins
with questions which should be open, sensible and
students are able to answer them;

- offer students an opportunity to peruse materials, ideas,
concepts, tools and structures. . .; encourage creativity
by helping students understand processes in progress;

- help students overcome frustrations and failure;

- direct students toward looking at a problem as a
whole, instead of a separate part; building as integra-
tive whole gives directions for creative processes (in
Pinter, Kreki¢ & Ivanovi¢, 2013:293-294).



The above-mentioned list of ideas is very demand-
ing. This only speaks of importance and complexity of
teacher’s creative work. It is a very difficult process to
satisfy all those demands. However, teachers are ex-
pected to be creative, recognize creative students, fol-
low their further development and flow of creativity,
as well as to create positive atmosphere for developing
creativity. It is of great importance that teachers support
students in their attempts to explore, discover and stay
interested. One of the indicators of a creative teacher are
his/her creative students. According to Kadum (2011:
5), “teacher’s creativity is recognized firstly in his/her
preparation for conducting classes”. “There is no crea-
tivity without good knowledge about teaching material,
choosing the most suitable methods and forms of work,
using available aids while elaborating the subject mat-
ter” (Ibid, 2011: 5).

Teachers’ creativity is very much welcome in schools
in Bosnia and Herzegovina, it is even defined in school
documents, but encouraging creativity remains incom-
plete and depends on personal involvement of teach-
ers as individuals. This usually remains on a declarative
level, and, for the most part, depends on the teacher.
This should not be surprising, since evaluating qual-
ity of teachers involves measuring their creativity to a
very small extent or not at all. The reason for this is that
creativity cannot be defined uniformly and it is diffi-
cult to evaluate the quality of creative work. Neverthe-
less, knowledge gains on its value only with creativity.
This is why it is necessary to encourage creativity in
elementary and secondary education, which demands
additional teacher competencies.

Mathematics teachers should, more than anyone else,
understand the importance of Mathematics and Math-
ematical education, as well as tasks accomplished
through it. Students should not be burdened with unnec-
essary efforts of arid task solving. On the contrary, stu-
dents need to be interested and activated to individually
solve tasks and find alternative solutions to set Math-
ematical problems. Therefore, “they must be motivated
to solve tasks in different ways, using various methods,
so that everyone can find a path to solution” (Kadum,
2011: 8).

Creativity is not supported only with the most contem-
porary teaching technique and technology, well-planned
teaching programs and satisfactory number of students
in the classroom. If the teacher does not sufficiently sup-
port creativity, it is bound to fail. Creative teachers do
not find numerous difficulties they face or lack of nec-
essary logistics reason enough not to be creative. On the
contrary, creativity is often inspired by poor equipment

in schools. This proved to be correct during the war,
when teachers, despite poverty, successfully organized
and conducted the education process. It transpired that,
regardless of numerous difficulties they face, teachers
can do a lot to create a creative atmosphere and contrib-
ute to encouraging creativity in students.

How to encourage creativity?

In recent several years, the focus of Mathematics semi-
nars has been the issue of crisis in students’ learning,
strengthening motivation in Mathematics teaching, ap-
plication of various methods, strengthening interdisci-
plinarity and connecting teaching content with experi-
ences from the environment. It has been said that ideas
teachers have are a great treasure, which needs to be
exchanged with other teachers. The role of Association
of Mathematics teachers has been strengthened as well,
with the aim of organized exchange of useful ideas.
Some more ideas that may encourage creativity are pre-
sented as follows*:

- Read a lot, it is useful to study ideas and projects of
intelligent people. Case studies and biographies are
very inspiring. Read biographies of successful people
and try to understand what procedures they used to
train their brain.

- Use your creative mood, when you are in a creative
phase, use it to the maximum. Let good ideas appear
without limits.

- Take notes of your ideas, when a brilliant idea ap-
pears, make sure it stays, write it down and try to re-
alize it as quickly as possible. Just like fruit, ideas are
best fresh.

- Construct creative environment, sometimes all we
need is a change of conditions where your thoughts
will have freedom and need for questioning.

- Skip the generation gap, children’s thoughts are al-
ways fresh and unburdened with social and societal
circumstances and limitations. Talking with children
will help you enter a simple, and yet untrammeled
world. Ask them for opinion about a problem you are
trying to solve. On the other hand, you should also
consult the older generation.

- Follow what you know, sometimes it is necessary to
stick to your area of expertise.

- Expand your previous ideas, ideas are like a com-
puter. Every once in a while they need to be upgraded
and updated. Let your past ideas be a foundation and
build on them. Improve them.

®http://covermagazin.com/karijera.php?NID=1770,
(05.03.2015)
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In this text, certain viewpoints have been men-
tioned, from first-hand experience, as well as from
various theoreticians, about creativity as a very
important phenomenon, especially in times ahead.
We attempted to portray what the situation with
creativity is in general, which implies the area of
Mathematics teaching as well. In the application
part, results of the research about outlooks on this
subject from the point of view of our colleagues,
teachers in class and subject Mathematics teaching
in elementary and secondary school will be pre-
sented.

RESEARCH

Aim of research in this paper is to gather informa-
tion about creativity, based on opinions of Math-
ematics teachers in subject teaching, Mathemat-
ics teachers in elementary and secondary schools
about questions related to creativity, starting with
their experiences with creativity during their un-
dergraduate studies and specialization, creativity
in school, in Mathematics teaching, up to recom-
mendations for improving relation toward creativ-
ity in school.

Task of research is to ascertain the intensity of
attitudes of Mathematics teachers in subject teach-
ing and elementary and secondary school teachers
about areas covering the relation to creativity:

the role of university education in strengthening
creativity of future subject class and Mathematics
teachers,

relation toward creativity in school and in Math-
ematics teaching,

define the proposal of measures which would im-
prove the status of creativity in education.

H1: creativity in schools does not have appropriate
support for development,

H2: relation toward creativity is more favorable in
elementary, than in secondary schools in ~ Tuzla
Canton.

The sample of participants in this research was
purposeful, since teachers of class and subject
teaching were taken into account during a seminar
organized by Institute for Pedagogy of Tuzla Can-
ton in December 2014, which included 101 class
teachers, 47 Mathematics teacher in elementary
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school, and 42 teachers in secondary schools in
Tuzla Canton. This is a three-part sample includ-
ing examinees from all schools in Tuzla Canton,
who will guarantee that, based on their viewpoints,
they reflect the existence of the very same view-
points and opinions of all class and subject teach-
ers of Mathematics “as the basic group or popu-
lation” (Muzi¢, 1979:534), with expectancy of
“being able to learn the most, that is, acquire the
most useful information” (Merriam, 1998:61).

In this research, a survey was used. A question-
naire research was conducted among teachers
from all schools in Tuzla Canton who attended the
seminar for teachers of class subjects and Math-
ematics teachers, who filled the questionnaire and
answered the posed questions. We believe that dis-
tribution of answers from examinees represents
“distribution of behavior, thinking and attitudes in
the basic group” (Risti¢, 2006:350).

Survey was conducted through a Questionnaire
with attitudes and Liker’s descriptive scale of opin-
ions with four levels of agreement with a statement
(i.e. Very important, Important, Averagely impor-
tant and Not important) (Muzi¢, 1979). Short, sim-
ple and unambiguous statements were chosen, and
examinees gave their opinions by adding a cross
sign to squares next to four offered answers (Ba-
kovljev, 1997). Statements cover four areas. The
first area contains four attributes which generate
attitudes toward creativity in university education.
The second area contains six attributes which ex-
amine attitudes toward the present state in relation
to creativity in school. The third area contains six
indicators that represent attitudes about creativity
in Mathematics teaching. The fourth area, which
contains six statements representing attitudes
about proposals for improving relation toward cre-
ativity in school.

Limitations in research are connected to general-
ization. Since the sample in the conducted research
is chosen randomly and spontaneously, it cannot
guarantee as such that generalization is possible
for wider population, that is, to the area of Bosnia
and Herzegovina. This was not the intent of the
research, but, references can certainly be drawn
about certain aspects related to issues that cover
relation toward creativity, which can be a basis for
further research, which may ultimately cause im-
provement of status of this area.



Data analysis

In this paper in data analysis, Average Value Method
(AVM) was used, or, more precisely, the method of
mean values (Walker, 2006, in: Agi¢, 2011).For its
application, it was necessary to connect functionally
the four-level Likert scale of evaluating attitudes with
numeric values 1-4 (Grade 1 signifies the lowest,
while grade 4 is for the highest level of satisfaction).
After this, it was possible to calculate the arithmetic
mean of values for intensity of attitudes about cer-
tain indicators for all three populations of the focus
group. Acquired average values were used for com-
parative analysis of levels of expressed satisfaction
of examinees about the same questions. Due to space
limitations, the results will be presented only graphi-
cally. Therefore, the use of Average Value Method
proved to be the most efficient in recording differ-
ence in viewpoints of observed populations. These
differences, as will be presented, are sometimes very
little, but still, they are differences.

1.University education

The first indicator was expressed as statement (a)
In university studies there are subjects that taught
us about creative teaching methods. The mean val-
ue of intensity of attitudes (teachers in class teach-
ing (R/N) 2.25; Mathematics teachers in elementary
schools (OS) 2.51; Mathematics teachers in second-
ary schools (SS) 1.83) signifies that satisfaction of
examinees is below average (Graph 1). This is espe-
cially true for secondary school teachers, who claim
that they did not have the opportunity at university
to learn about creative approaches to teaching Math-
ematics.

Even greater dissatisfaction was shown in statement
(b) Classes at the university I attended was creative
and supported the use of creativity (R/N 2.1; 0S 2.33;
SS 1.61). The fall in average values of viewpoints
continued in statement (c) Classes and exercises con-
tained creative workshops and various teaching aids
(R/N 1.72; OS 2.13; SS 1.48).

c 2,13 5
SS
mO0S
b 2,33
2,1 EmR/N
1,83
a 2,51
2,2
1 1,5 2 2,5 3 3,5 4

Graph 1. Average values of responses to questions from the first section

Under-average satisfaction was shown for statement
(d) Creativity was appreciated while grading students
(R/N 1.95; OS 2.13; SS 1.67). Intensity of examinees’
attitudes for the first group of questions shows that
negative attitude is present toward consumption of
creativity during university studies, in all segments,
from unfavorable teaching program, arid teaching
and use of traditional methods of teaching and grad-

ing.

2.Creativity in school

In this section, the opinions of examinees about the
state of creativity on school level will be presented.
Examinees strongly agree about statement (a) School’s
equipment with necessary teaching aids is satisfactory
(R/N 1.77; OS 1.76; SS 2.2). Examinees’ attitudes re-
flect an objective image of poor material position in
public schooling in Bosnia and Herzegovina. Exami-
nees’ attitudes about indicator (b) Creative teachers
are well appreciated in school (R/N 1.63; OS 2.64; SS
2.6) show that teachers in class teaching are dissatis-
fied the most.
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Graph 2. Average values for answers to questions from the second section

This certainly does not mean that they are not crea-
tive. In the circumstances of education in Tuzla
Canton, it can be stated that precisely class teachers
are the most trained for applying modern teaching
methods, thematic planning, implementing the phi-
losophy that “the child is in the center of activity”,
cooperative methods, critical thinking methods, etc.,
which have creativity at their core. According to this,
examinees believe that the fact that they are creative
is not appreciated enough in school culture. This can
be confirmed based on intensity of examinees’ at-
titudes for statement (¢) School management takes
creativity of teachers’ class conduction into consid-
eration for their evaluation (R/N 2.76; 0S 2.54; SS
2.45), where average satisfaction with behavior of
management was shown regarding their creativity.
All examinees share almost unique intensity about
statement (d) I am not motivated to be creative, be-
cause I am underpaid (R/N 2.5; OS 2.62; SS 2.59),
which directly emerges from results of statements(b)
and (c). On the other hand, it is clear that (e) Stu-
dents prefer teaching through games with creative
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teaching aids to traditional manner of work, which
is confirmed by a high level of agreement (R/N 3.66;
0S8 3.63; SS 3.4). Average values of intensity of atti-
tudes to statement (f) Institute of Pedagogy regularly
supports us in using contemporary working methods
(R/N 1.87; OS 2.82; SS 2.53)show dissatisfaction
with training by Institute of Pedagogy in Tuzla Can-
ton, of class teachers more than Mathematics teach-
ers in elementary and secondary schools, who are
regularly present for expert advancement, probably
because their number is several times smaller than
class teachers.

3.Creativity in teaching Mathematics

Creativity in Mathematics teaching is very much pre-
sent among examinees. This is shown by the level of
intensities of attitudes toward claim (a) I have good
experiences with using creativity in solving tasks in
Mathematics teaching (R/N 2.71;0S 3.03;SS 2.8).
The greatest presence of creativity is in elementary
school subject teaching.



This can be justified with the fact that, based on ex-
periences in other matters, it can be claimed that
Mathematics textbooks for elementary school contain
approaches which support and encourage students to
be creative. This is confirmed by examinees’ answers
to the statement (b) Mathematics textbooks contain
enough creative Mathematical tasks and didactic
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games (R/N 2.14;0S 2.08;SS 1,64), where it can be
seen that secondary school teachers are very dissatis-
fied with textbooks. All examinees find it acceptable
that (c) Entertaining tasks and creative games influ-

ence students’ motivation in Mathematics teaching
(R/N 3.15; 0S 2.5; SS 3,25).

mss
mOS
mR/N

Graph 3. Average values of responses to questions from the third section

In relation to the following two components, exami-
nees from the group of elementary school teachers
have a more acceptable relation toward statement
(d) In motivation section of the class I use modern
teaching aids (R/N 2.3; OS 1.61; SS 2,45). They are
also more convinced regarding statement (e) [ believe
that creative Mathematics tasks influence students’
knowledge to become greater and more permanent
(R/N 3.2; OS 3.32; SS 3,23), which concurs with the
results from previous statement. The result is com-
pletely expectable for statement (f) in evaluating stu-
dents, I take their creativity into consideration (R/N
3.04; OS 3.54; SS 3,38). It can be noticed that rela-
tion toward creativity is more favorable in elementary
school, which can be justified by the fact that those
schools took a more aggressive approach toward pro-
ject with thematics that includes creativity as a value.

4.Examinees’ recommendations for improvement
Our intention was to ascertain several statements that
may become measures for improving the status of
creativity in education. The list of statements follows.
Creativity should be one of indicators of successful
teaching.

Expert advancement in school should focus on appli-
cation of creative methods in teaching.

Schools need to be equipped with contemporary
teaching aids.

More cooperation is need in school on the level of
expert associations of teachers.

It is necessary to continuously improve expertise
in application of creative methods in Mathematics
teaching, in cooperation with Institute for Pedagogy.
Teaching curricula at graduate studies should be sup-
plemented with subject disciplines which support
creativity in teaching.
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Graph 4. Average values of attitudes from section four

Average values of intensities of examinees’ attitudes
are presented in Graph 4. It can be concluded that
examinees’ agreement with all statements is high,
and that average values of all attitudes are above
3, or more precisely between 3.16 and 3.8. High-
est agreement was achieved in question regarding
acquiring contemporary teaching aids (R/N 3.8; OS
3.7; SS 3.63). Examinees are more cautious when it
comes to the suggestion that “creativity should be
one of indicators of successful teaching” and that
“expert advancement in school should focus on ap-
plication of creative methods in teaching”.

CONCLUDING CONSIDERATIONS

This research encompassed only several areas
which cover creativity in school and Mathematics
teaching. From the analysis of acquired data, the
following may be concluded:

I.Intensities of examinees’ attitudes regarding
satisfaction with university studies’ contribution
to strengthening creativity (Graph 1) show that
negative attitude was expressed toward creativity
determinants, from university curriculum without
disciplines that support and strengthen creativity,
to lack of creative teaching and exercises without
workshop approach and use of contemporary eval-
uation methods, all of which supports creativity.
Secondary school examinees show significant dif-
ference in intensity in opinions of dissatisfaction
with teaching curricula in education faculties (class
teaching and Mathematics teaching) (SS-0S=-0.68,
SS-R/N=-0.42). Similar relations apply for other
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statements. In all cases, the intensity of attitudes of
Mathematics teachers in secondary school is less
than the opinion of examinees in class and sub-
ject Mathematics teaching in elementary schools
(Graph 1).

2.Average values of examinees’ attitudes regard-
ing statement that generate creativity on the school
level (Graph 2) show that class teachers (-0.43)
and subject teachers of Mathematics in elementary
schools (-0.44) are more dissatisfied with school’s
equipment than Mathematics teachers in secondary
schools. This attitude of elementary school teach-
ers can be explained with the fact that they are
more involved in the process of teaching changes
(project teaching, proactive methods of work, etc.)
and they know about modern teaching aids, which
their schools lack. It is obvious that Mathematics
teachers in secondary schools show lesser need for
moderns teaching aids. They are satisfied with tra-
ditional aids: schematic presentations, geometry
accessories and models, etc. According to the opin-
ion of class teachers, “creative teachers are not ap-
preciated enough” on school level (RN-SS=-0.97).
This is a consequence of traditionally unsuitable
relation of subject teachers toward work of class
teachers, their teaching norm, quality of work, etc.
On the other hand, Mathematics teacher in elemen-
tary and secondary schools share the same opinion
about the value of creative Mathematics teachers
on the school level (OS-SS=+0,04). This is not the
case when it comes to school management’s rela-
tion toward teachers’ creativity.



Elementary school teachers have a more positive
opinion than their colleagues in secondary school
about the fact that their management pays more atten-
tion to teachers’ creativity in evaluation process (R/N-
SS=+0,31; O§-S§=+0,09), which means that creativ-
ity as a value is more present in elementary school
than in secondary school. Almost all examinees (sub-
ject teachers exhibit difference of 0.03) claim that
they are not motivated enough to be creative. Further-
more, elementary school teachers are more aware that
“student prefer teaching through playing, with use of
creative teaching aids, to traditional manner of work”
than secondary school teachers. Examinees have dif-
ferent attitudes about “support from Institute for Ped-
agogy for using contemporary work methods”. Class
teachers are very dissatisfied with that support. This
can be explained through the fact that they are edu-
cated by non-government sector and know about that
kind of support, which they do not receive from Insti-
tute for Pedagogy.

3.Based on indicators which generate relation toward
creativity (Graph 3) in Mathematics teaching, teach-
ers in elementary schools have better experiences in
“using creativity in solving tasks in Mathematics”
(SS +0.23). According to examinees’ opinion, class
teachers and Mathematics teachers in elementary
schools have a stronger attitude toward the statement
that “school Mathematics textbooks contain enough
creative Mathematical tasks and didactic games”
than secondary school teachers (R/N-SS=+0.50;
0S8-S8=+0.56). This is also the researchers’ attitude.
Similar situation occurs for the statement that “fun
tasks and creative games affect students’ motivation
in Mathematics teaching”. Subject teachers of Math-
ematics have a more positive attitude for 0.25 points
than secondary school teachers. This is to be expect-
ed, considering that the intensity of answers about
“use of modern teaching methods” is stronger in el-
ementary school teachers than in secondary school
teachers (+0.16). This was confirmed by answers to
the statement “that creative Mathematical tasks af-
fect students’ knowledge to become greater and more
permanent” (OS-SS = +0.09). In the end, the ratio of
attitude intensities regarding grading students is nat-
ural — “their creativity is taken into consideration”,
which is again less favorable in the case of Mathemat-
ics teachers in elementary schools than in secondary
schools (+0.16).

Taking into account intensities of attitudes of all ex-
aminees regarding support for development of crea-
tivity in school, it can be noticed that their average

values are between 1.48 and 2.5 on scale 1.00-4.00.
In our case, certain dissatisfaction was shown with,
for example:

Support during undergraduate studies, where almost
all average values of attitudes from research section
one, are below 2.25 of maximum 4.0;

School equipment with necessary teaching aids is not
satisfactory (R/N 1.77; OS 1.76; SS 2.2),

Teachers’ motivation for employing creativity (OS
2.62; SS 2.59), is low because they are underpaid
(R/N 2.5; 0S8 2.62; SS 2.59),

Because of educative support by Institute for Peda-
gogy regarding use of contemporary work methods
(R/N 1.87; OS 2.82; SS 2.53), and

School textbooks in Mathematics regarding support
in sufficient number of creative Mathematics tasks
and didactic games (R/N 2.14; OS 2.08; SS 1.64),
Experiences in using creativity in task solving in
Mathematics teaching (R/N 2.71; OS 3.03; SS 2.8).

This confirms the first hypothesis H1: creativity in
schools does not have appropriate support for devel-
opment.

On the other hand, in comparative analysis of exami-
nees’ attitudes in elementary and secondary schools,
it has been determined that:

in elementary schools creative teachers are more ap-
preciated than in secondary schools (OS 2.64; SS 2.6),
management in elementary schools takes creativity in
teaching into consideration during evaluation more
than in secondary schools (OS 2.54; SS 2.45),
teachers in elementary schools have a stronger belief
than secondary school teachers that their students
prefer teaching through games with use of creative
teaching aids to traditional way of work (R/N 3.66;
0S 3.63; SS 3.4),

elementary school teachers are more satisfied with
Mathematics textbooks which contain enough crea-
tive Mathematical tasks and didactic games than sec-
ondary school teachers (R/N 2.14; OS 2.08; SS 1.64),
in motivation part of class, elementary school teach-
ers use modern teaching aids than secondary school
teachers (OS 2.61; SS 2.45),

elementary school teachers are more aware that crea-
tive Mathematical tasks influence students’ knowl-
edge, making it greater and more permanent (OS
3.32; SS 3.23), and

elementary school teachers are stronger in opinion
that making creative Mathematical tasks influences
students’ knowledge, making it greater and more per-
manent (OS 3.32; SS 3.23).

21



The mentioned findings confirm the thesis that “rela-
tion toward creativity is more favorable in elemen-
tary, than in secondary schools in “, which confirms
the second hypothesis H2.

RECOMMENDATIONS

The question of creativity in Mathematics teaching is
an issue interesting for education public sphere. The
problem of increasing students’ interest for studying
is closely connected to presence of creativity in work
with students. It has been seen that it is much easier
to talk about creativity than concretely find a way for
its realization. We have shown that relation toward
creativity is inapposite with all participants in educa-
tion process, from university, education administra-
tion, agencies for supporting teachers’ development,
to school and teachers level, as “immediate manufac-
turers” in conducting teaching. Based on conducted
research and experiences from teachers’ of elemen-
tary and secondary schools hospitation, the following
recommendation can be made for improving the rela-
tion toward creativity:

Teaching plans and curricula in graduate studies at
university need to be updated with modules which
support creativity in Mathematics teaching (i.e. crea-
tive and cooperative methods of work in Mathematics
teaching, innovations and experiments in Mathemat-
ics teaching, motivation in Mathematics teaching,
making creative tasks and innovations in grading,
etc.).

In conducting Mathematics classes, including exercis-
es, it 1s necessary to use various methods and forms of
work that support creativity (students’ attendance in
classes at school, simulations, workshops, research,
projects, heuristic teaching, beginner experiments in
classes, etc.).

Creativity in conducting classes should be one of in-
dicators in measuring quality of teachers’ work.
Expert advancement programs on all levels (school,
network of schools, Institute for Pedagogy, minis-
tries, university) should be focused on development
and use of creative methods in teaching.

Empower schools for creating projects with the aim
or acquisition of necessary teaching aids.

22

Improve the work of expert Mathematics teaching as-
sociations in schools, with the aim of exchanging use-
ful experiences regarding creativity in teaching.
Results of this research show that in the context of
Bosnia and Herzegovina, relation toward creativity is
not in a suitable place. Several possibilities and con-
crete activities for improving its position have been
presented. The mentioned theoretical outlooks should
be observed in accordance with Levin’s saying that
“Nothing is more practical than good theory” (Birzea,
2001:15). Without disregarding opinions of various
authors, voices of teachers should not be ignored, and
they prefer the theory that we should more energeti-
cally step forward from words to actions.
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