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Developing innovation competences
in schools. A practical perspective

Abstract

This article argues that the development of innovation competences should take a more
formalised role within the national education curriculum. The authors have developed
a list of eighteen competences based on literature review and consultations with ex-
Fazlagic’ perts, with empirical results from a national study commissioned by the Polish Ministry
of Development. The main purpose of the study was to propose a set of measures and
recommendations in regard to the national reform of the education system in Poland.
Based on extensive empirical data from that study the authors propose a set of hypotheses
necessary to further investigate the possible relationships between variables analysed
during the study commissioned by the Ministry, which include some of the demographic
characteristics of Polish teachers in regard to their attitudes towards those competences.
Although this is not the first endeavour in research on education to develop such a set
of competences, the added value of this particular study is the acceptance and imple-
mentation of the research findings as a national benchmark in the Polish national edu-
cation system. The results are of value to both teachers and teacher educators, and we

. i position our research as Translational Research, attempting to bridge the gap between
MII‘OSfCIWCI basic research and the world of practice, which involves teachers, as well as school and

Kaczmarek system-level leaders.

Keywords: innovation competences, innovation development, education system, teacher
development, Translational Research

Introduction

The empirical results presented here were obtained from a national study commis-
sioned by the Polish Ministry of Development in 2017. The main purpose of the study
was to propose a set of measures and recommendations in regard to the national

Cornelia reform and development plan of schools in Poland. We have developed a list of 18 in-
C 1l novation competences following a thorough literature review. The research findings
onnolly are used in a pilot project currently operated by the non-government organisation CEO

(https://szkoladlainnowatora.ceo.org.pl/). For the purpose of this study we extended
the scope of our investigation and looked at some of the demographic characteristics
of Polish teachers in regard to their attitudes towards innovation competences. The
growing interest in innovation around the world was reflected in the decision of the
Polish government to take action towards increasing the innovation performance of
the Polish economy. We argue that the role of primary and secondary education in the
development of innovation competences is somewhat overshadowed by the vastly
overestimated role of higher education in the development of these skills. Fostering
critical thinking, creativity, and behavioural and social skills should be viewed as a central
element of the remit of schools, colleges and universities (OECD, 2016), as creativity
and innovation are key to EU education policy (Coate & Boulos, 2012; European Union,
2010), and OECD countries have long recognised the need to develop skilled people
through education and training (OECD, 2011).

Jan Fazlagi¢, Poznan University of Economics and Business, Poland, @ https://orcid.org/0000-0003-1968-2163
Mirostawa Kaczmarek, Poznan University of Economics and Business, Poland, @ https://orcid.org/0000-0002-3844-6310
Cornelia Connolly, School of Education, University of Galway, Ireland, @ https://orcid.org/0000-0001-9778-5569

60 e-mentor nr 4 (96)



Defining innovation competences

Over the last 20 years a range of terms such as key
or core skills, key or core competences, and objectives
to be achieved have been used in European countries
and, depending on the country and sub-sector of edu-
cation and training, one or another may be favoured
(Gordon & O’'Toole, 2015). Competences are described
as clusters, bundles, or “a complex combination” of
commitments, knowledge, skills, understanding, val-
ues, attitudes. Creativity or innovation is neither a spe-
cific competence in most national sets or frameworks,
nor is it specifically identified as a ‘skill’. According to
the OECD (2019) “skills are the ability and capacity to
carry out processes and be able to use one’s knowl-
edge in a responsible way to achieve a goal. Skills are
part of a holistic concept of competency, involving the
mobilisation of knowledge, skills, attitudes and values
to meet complex demands”.

In order to answer the fundamental question:
“What are the innovation competences for schools?”
and develop an innovation competence guiding frame-
work, a meta-analysis of the many competence tools
was conducted (Alshannag & Hamdan, 2015; Amabile,
1983; Bailey & Ford, 2003; Bakhshi & Mateos-Garcia,
2013; Banaji et al., 2013; Berger, 2014; Brookhart,
2013; Brown & Eisenhardt, 2004; Cropley, 2015; Csap6
& Funke, 2017; Erol et al., 2012; Fuller & Clarke, 1994;
Gordon & O’Toole, 2015; Hallam & Ireson, 1999; He-

Figure 1
Eighteen innovation competences

1. Curiosity and exploring possibilities:
teaching to be curious and looking
beyond the horizon.

2. Idea formation: teaching how to
develop your own ideas and other
people’sideas.

3. Problem solving: teaching how to solve
problems and overcome obstacles.

4. Independent thinking: Identifying
useful sources of information and
gathering and utilizing only that
information which is essential.

5. Divergent thinking: teaching on how to
change the perspective and see the
problem from another angle.

6. Framing problems: teaching how to
putan abstractand vague conceptinto
measurable frames which can be
described and elaborated.

7. Multiple idea facilitation: teaching how I—E
toworkon parallelideas without 17. Collaborating: teaching how to achieve
synergies, use the resources and skills of

premature selecting the ‘correct one’.
8. Ability to learn: active approach to
one’s learning. This means asking for

feedback and accepting criticism from I_E

others.

9. Courage and risk-taking: teaching to be
brave and facing the challenges.

Source: authors’ own work.

bert & Link, 2006; Heilmann & Korte, 2010; Kabukcu,
2015; Muijs & Reynolds, 2011; OECD, 2011; OECD,
2014; OECD, 2015; OECD, 2016; Scott & Bruce, 1994;
Scott et al., 2010; Sternberg & Williams, 1996) and 55
research papers pertaining to innovation/education/
creativity (e.g. European Innovation Council, 2021;
Heilmann & Korte 2010; Markides, 2013; Mwasalwiba,
2010; Ramankulov et al., 2016; SamaSonok & Juskevic-
iené, 2021; Samasonok & Juskeviciené, 2022; Shaheen,
2010). The result of this analysis contributed to the
development of a comprehensive framework, with
the aim to encompass all perspectives, and for use in
this study (see: Figure 1.) Our approach to developing
the list of competences shares many similarities with
the approach presented by Guilford (1985), who saw
his list as an educator’s ‘periodic table’ (p. 255) and
believed that his model (of creativity development)
could be used to guide curricula. Guilford’s ‘periodic
table’ included 150 intellectual abilities with which
teachers could assist students and suggested that
teachers could use his list in the preparation of their
lesson plans, in making assignments, and in assessing
classroom performance. The model organised various
abilities along three dimensions: content, product,
and process. Guilford’s research procedure consisted
of tests for each combination of the possibilities on
these three dimensions, expecting that a person could
be high on some of these abilities while being low on
others (see: Barlow, 2000).

10. Problem visualization and developing
imagination through useful metaphors.

11. Decision making: meeting deadlines, taking
responsibility and risk management

12. Leading people: teaching how to be leaders,
I_E teaching about the importance of good
leadership for the success of your plans,

taking initiative.

EI 13. Delayed gratification, or deferred

gratification: the ability to resist the
temptation for an immediate reward and
wait for a later reward.

14. Change managementand improvision.
15. Perseverance: importance of not giving up;

trying harder, testing all options, not being
discouraged to easily, working-hard.

16. Developing hobbies and teaching that
having a hobbyis an asset: rewarding
students for nourishing their extracurricular
interests; encouraging students to engage
in extracurricular activities.

other people on the win-win basis; teaching
to listen to suggestions from othersand to
trying new ideas.

18. Developing future orientation: teaching
about the benefits of looking to the future
opportunities.
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Research design

Context of study, research background
and challenges

The recognition of innovation competences, Fig-

ure 1, as important drivers of the modern economy
was the foundation of a research project we con-
ducted in 2017. The main goal of the research project
was to obtain at least some proxy of the relationship
between the performance of the most innovative
economies in the world and the level of emphasis
on the development of innovation competences in
their systems of education. The main research task
consisted of the following steps:

1. Definition of innovation competences.

2. Developing a questionnaire.

3. Conducting a national survey.

4. Data analysis.

The questionnaire consisted of two main ques-

tions:

1. A question containing 18 statements, where
each statement was linked to the 18 pre-de-
fined competences. For example, in the case of
the first competence: “Curiosity and exploiting
possibilities” the item in the questionnaire
read: “In our school we teach curiosity and to
explore possibilities” followed by a 2—4 sen-
tence definition intended to avoid ambiguity
and misinterpretation. Each of the 18 items
was ranked on a Likert scale.

2. The second question in the questionnaire
consisted of 11 opinions regarding the school
management and pedagogies.

3. The third question was an open-end question
in which the respondents were requested to
share their opinions and suggestions regard-
ing the development of innovation compe-
tences.

At the end of the questionnaire there was

a demographics section in which we asked about
the following information: (a) age of the teacher;
(b) occupied position; (c) gender; (d) administrative
region of Poland (wojewédztwo). Our research ap-
proach, where the teachers were the subjects and
their answers considered as representative, was
similar to the research approach taken by Chell and
Athayde, 2009.

Research background and challenges

We did not differentiate between school levels and
types of school, as our main focus was the system of
education as such. Each respondent expressed their
opinion on their school. In specific, before develop-
ing the final version of the questionnaire, we con-
sidered asking the respondents about their opinion
on their own personal experience (“I teach ...”) and we
finally chose to ask about their school (“In our school
we teach/develop...”) assuming that such formula-
tion of an opinion should offer an option to express

a more objective assessment, especially that we were

interested in the system of education and not the
personal practices of individual teachers. Thus, it
was ‘the school’ (in the opinions of teachers) rather
than the personal practice of a teacher that was the
unit of analysis. Every item in the first question, in
its full version in Polish, started with the following:
“In our school we teach/develop...”. We could not
apply fully objective criteria for the measurement of
competences (as they do not exist) and resorted to
the assessment by the respondents which are most
knowledgeable about the situation in their direct
environment.

In order to identify innovation competences
we searched for articles containing such terms as
‘innovation skills/competences’, ‘creativity (skills)’,
‘creative environments’. The limited number of
resources reflects the scarcity of literature on the
subject (see for example: Davies et al., 2013). The first
research objectives examined in this paper were to
establish a list of innovation competences in a shape
and form matching the current state-of-the-art in
social sciences. We carried out a meta-analysis and
customary compilation of existing interpretations of
innovation competences and developed a list which
would be later used for practical (not academic) ap-
plications within the system of education on a large
scale (including: Amabile, 1983; Amabile, 1997; Banaji
et al., 2013; Barnett, 1953; Brookhart, 2013; Fuller
& Clarke, 1994; Heilmann & Korte, 2010; Markides,
2013; OECD, 2014). The list was then used in
a national survey among Polish teachers to identify
those innovation competences that are most and
least efficiently developed in Polish schools. Our
second research objective was to establish the degree
to which Polish schools are effective in developing
innovation competences.

The third research objective was to identify the
difference degrees of variation in assessment of dif-
ferent competences developed in schools depending
on the different teacher positions and age groups.
We supported our literature review with consulta-
tions with international experts (one from each of
the several countries which we covered and which
were indicated by the Ministry as our benchmarks).
As a result we collected a list of 148 competences,
which following analysis and iteration, grouping com-
petences and skills which bore some resemblance,
we shortened down to 18. In this paper we present
only the results from the quantitative study in Po-
land. Similar studies were carried out in benchmark
countries, although using another method (Figure 1).
For each question a 5-point Likert scale with 5 cat-
egories of response was applied (definitely does not
develop or support this skill, rather does not develop or
support this skill, develops the skill to a certain extent,
definitely develops or supports this skill, don’t know or
undecided). In order to identify those factors which
are the most and the least pertaining to innovation
competences, as developed by respective school
units, we calculated (estimated) means for their
comparison (Figure 2).
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Developing innovation competences in schools...

Figure 2

Most and least developed innovation competences in Polish schools

Developing hobbies and teaching
that having a hobby is an asset
Problem solving

Perseverance
Collaborating

Decision making

I —— 3,73
I —— 3,68
I ——— 3,65
I —— 3,63
I —— 3,59

Idea formation
Framing problems

Ability to learn

Problem visualization and developing
imagination through useful metaphors

Curiosity and exploring possibilities
Divergent thinking

Courage and risk-taking
Developing future orientation
Leading people

Delayed gratification, or deferred gratification

I —— 3,49
I —— 3,49
I —— 3,48
I — 3,46
I —— 3,44
I ——— 3,43
I ——— 3,42
I —— 3,40
I ——— 3,32

I —— 3,25

Independent thinking GGG 3,19

Multiple idea facilitation
Change management and improvisation
1

Source: authors’ own work.

The aims of the study and hypotheses

We formulated the following goals:

1. To identify the innovation competences which
are most and least efficiently developed by
Polish schools.

2. To identify the differences in assessment of
different competences developed in schools
depending on the different teacher positions
and age groups.

The research goals ensued from the pragmatic
standpoint: the Polish Ministry of Development aimed
to align Poland’s innovation policy with the strategic
objective of the Polish Ministry of Education, which
was interested in the current picture of the Polish K12
education. We measured the performance of the Polish
education system through the opinion of teachers.
We associated “efficiency” with the alignment of the
Polish system of education with the demands of an
innovative knowledge-based economy, which Poland
aims to expand, and referred to the most innovative
economies of the world (World Bank, 2017).

Generally speaking, it is difficult to measure the
impact of schooling as there are no direct cause-effect
relationships. Given the level of bureaucracy in many
education systems, including Poland, the formulation
of clear guidelines and a common point of reference
may offer great potential for change management, as
encapsulated in the famous quote: “What gets meas-

I ——— 3,15
I 3,11

2 3 4

ured gets managed” by V. F. Ridgway (1956). We chose
two demographics characteristics of teachers for
statistical analysis: ‘teacher position’ and ‘age’. These
variables frequently used in studies on education sys-
tems. The age may indicate the possible forthcoming
changes in the education system: if younger teachers
demonstrate a more supportive stance towards the
development of innovation competences one can
predict a positive change in the future. If, in turn
a similar study is conducted in the future and indicates
a similar structure of answers, then we may be able
conclude that as teachers grow older, their capacity
to develop innovation competences diminishes. We
perceive our study as a small contribution to a larger
debate on how education systems should be managed
and re-shaped. The position is also a relevant variable
to analyse. Consequently, resulting from these project
aims, we postulated the following two hypotheses:

H1: Competences which require creativity and the
ability to find unconventional solutions from
students are least developed in schools (these
include: ability to improvise, work without a pre-
set agenda, breaking mental models and thinking
“outside the box”).

H2: The type of position held by teachers more
often than their age differentiates opinions
about the type of innovative competences
developed by schools.
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Research sample

The online survey was conducted over 7 weeks,
between 28 February 2017 and 22 March 2017,
among 15,400 Polish teachers representing all of the
16 regions of Poland. For further statistical analysis
the research sample was narrowed down to 10,050
questionnaires in order to ensure accurate and appro-
priate representation of all major segments. We also
gleaned information on the location of each school
(rural/urban), the demographics of our sample are
presented in Table 1. The representativeness of the
research sample was assessed based on a chi-square
statistical test analysing the compliance of the distri-
bution of the research sample and the distribution of
the general population in relation to two traits: the
position held and the age of the teacher. Over 80% of
respondents were females, which corresponds with
the distribution of gender traits in the general popula-
tion of Polish teachers (83%).

Table 1
Demographics and the general population

severance (3.65). Other competences that are relatively
well-developed in Polish schools include collaboration
(3.63) and decision making (3.59).

Compared with developing hobbies and teaching
that having a hobby is an asset, idea formation and
analytical thinking ranked slightly lower (both: 3.49).
According to the teachers, schools could be more
efficient in developing the ability how to learn (3.48).
The teachers also identify deficits in openness to the
world: curiosity and exploring possibilities is ranked
(3.46), changing the perspective of looking at the problem
(3.44) and explaining and making sense to the world
(3.43). The teachers are of the opinion that more
emphasis should be put onto independent thinking,
even when it entails courage and defying logic (3.25).
Sadly, according to our study, developing (intrinsic)
motivation among pupils poses a challenge, which
is expressed in low scores of such competences as
delayed gratification, or deferred gratification (3.19) and

Termeg it Tt Jtem Share in the fgeneral Share in the research Test value 32
population sample
Trainee teacher 4.6 3.8
. Contract teacher 16.3 13.5
Position held . 3.42
Appointed teacher 27.1 21.7
Chartered teacher 52.0 61.0
Up to 30 12.5 8.6
. 31-45 44.8 46.7
Age in years 2.24
46-55 32.7 32.5
Over 55 9.9 12.1

Note. Critical value chi2 for « = 0.05 and n -1 = 3 amounts to 7.82.

Source: authors’ own work.

Data analysis and discussion

For each of the 18 items of the Likert scale an aver-
age value was calculated. This allowed us to identify
the most and least developed innovative competences
in Polish. Average values of competence development
assessments for particular age groups and for teaching
positions were also calculated. The identification of
differences among the opinion of teachers depend-
ing on their position and age was calculated with the
ANOVA Kruskal-Wallis test (the assumed significance
level a = 0.05) using STATISTICA 13.1. Statistically
significant differences (p < 0.05) are marked in bold
(see: Table 2 and 3).

The average score for the development of the 18
innovation competences was 3.44. Developing hobbies
and teaching that having a hobby is an asset is a com-
petence which, according to teachers, is developed
in Polish schools to the largest extent among the 18
competences. It was rated 3.73 points on a 5-point
scale. The second rank, attributed to problem solving,
ranked (3.68), and the third rank was attributed to per-

multiple idea facilitation (3.15). Schools also incorrectly
teach competence change management and improvisa-
tion. This competence has the lowest score among all
of those assessed (3.11). Thus, our findings confirm
hypothesis H1, which says that the least developed
innovation competences in school are those which
develop creativity and looking for unconventional
solutions.

Development of innovation competences
and teachers’ positions and age

The statistical analysis reveals significant differ-
ences is opinions regarding the development of in-
novation competences in relations to the positions
held and the age of teachers. We tested whether
different positions held by teachers could explain the
differences in innovation competences. Tables 2-3
show the data analysis for the hypothesis H2: The type
of position held by teachers differentiates opinions
about the type of innovative competences developed
by schools more often than their age.
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Some significant differences among the opinions
of teachers based on their professional position were
observed in 7 out of 18 innovation competences.
Three of them were listed among the five compe-
tences that teachers included as those which are least
developed by schools, which are: change management
and improvisation (p = 0.037), ,independent thinking”,
that is unconventional thinking against conventional
wisdom (p = 0.000) and leading people (p = 0.012).
The lowest average characterises trainee teachers,
which are teachers at the lowest level of professional
development, and increases along with the level of
professional development. Thus, the teachers who
are probably under the largest pressure to deliver and
perform are also those who are most critical about
the efficiency of developing employment innovation
competences in schools. At the other end of the con-
tinuum, which describes the intensity of focus on the
development of certain competences, are chartered
teachers, i.e. those who have achieved the highest
professional status. Only in the case of change manage-
ment and improvisation are the opinions equally critical
with the opinions of the youngest teachers.

Table 2

Teachers also vary regarding their opinions on diver-
gent thinking, i.e. the ability to produce less expected
ideas (p = 0.040) and the ability to learn (p = 0.001).
This should not be surprising, however, as in the case
of other previously mentioned competences, trainee
teachers are more critical regarding the ability of
schools to develop innovation competences. These
teachers are likely to possess the most up-to-date
knowledge on education, contrary to many teachers
who do not strictly keep up with the recent develop-
ments in teaching theories. Trainee teachers are also
more critical about the ability of schools to develop
idea formation (p = 0.009). Idea formation is perhaps
the most important competence for an innovative,
knowledge-based economy. Trainee teachers less
often than teachers holding other positions on the
professional development ladder agree with the opin-
ion that schools develop perseverance (p = 0.033). At
the same time the ability not to give up easily is one
of the three competences considered to be the best
developed in Polish schools, according to all groups of
teachers. Opinions regarding the remaining 18 com-
petences do not significantly vary according to the

Average rating of competences and values of ANOVA Kruskal-Wallis test by position of teachers

Position held by the teacher Kruskal- | .. .
Name of competence Total ) Contract |Appointed | Chartered -Wallis St
Trainee | oacher | teacher | teacher test P
g]‘srf‘fisr:taigigeme“t and 311 | 3.10 3.14 3.14 3.09 8.48 0.037
Multiple idea facilitation 3.15 3.13 3.15 3.18 3.15 2.86 0.414
Independent thinking 3.19 3.10 3.15 3.17 3.22 18.85 0.000
gf;g%ec‘; t%;f]tiﬁca“o“‘ or deferred 325 | 330 3.25 3.26 3.24 2.87 0.410
Leading people 3.32 3.25 3.29 3.31 3.34 10.76 0.012
Developing future orientation 3.40 3.35 3.39 3.40 3.40 1.78 0.620
Courage and risk-taking 3.42 3.36 3.46 3.42 3.42 5.81 0.121
Divergent thinking 3.43 3.35 3.45 3.44 3.42 8.34 0.040
Curiosity and exploring possibilities 3.44 3.38 3.45 3.43 3.44 3.51 0.319
Ability to learn 3.48 3.33 3.49 3.49 3.49 16.58 0.001
Framing problems 3.49 3.43 3.44 3.50 3.50 7.37 0.061
Idea formation 3.49 3.48 3.54 3.50 3.48 11.50 0.009
Decision making 3.59 3.51 3.60 3.59 3.59 7.15 0.067
Collaborating 3.63 3.57 3.64 3.63 3.64 5.60 0.134
Perseverance 3.65 3.57 3.66 3.66 3.65 8.71 0.033
Problem solving 3.68 3.63 3.69 3.70 3.68 6.77 0.079
E:;’;l;’ziﬁi ;‘I;’;Eiz‘; 2‘;‘:‘::“1“@ that | 553 1 368 3.70 3.72 3.74 5.62 0.131

Source: authors’ own work.
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Kruskal-Wallis test. The analysis of averages indicates
the intensity of focus on the development of certain
competences of trainee teachers as high compared
with other categories of teachers, especially compared
to chartered teachers (Table 2).

Compared with the level of professional develop-
ment, the age of the teacher is a factor that differenti-
ates the opinions of teachers regarding the develop-
ment of innovation competences to a significantly
lower degree. Only in the case of four competences
can significant statistical differences be observed.
The most visible difference of opinions among
teachers representing different generations refers
to independent thinking (p = 0.000). A similar differ-
ence can be observed for ability to learn (p = 0.022)
and idea formation (p = 0.032). The most critical
opinions regarding these competences are voiced
by young teachers aged up to 30. The age differ-
entiates the teachers in respect to framing problems
(p = 0.005). The efficiency of schools in developing
framing problems received the highest notes from
the oldest teachers. The results confirm Hypothesis
2, which states that the position of professional
development differentiates the opinions of teachers

on the efficiency of development of innovation skills
better than the age of teachers.

As well as comparing the age and positions of the
teacher, impacting their opinion of innovation compe-
tences, we were also interested in which segments or
clusters teachers can be identified with, in relation to
their assessment of innovation competences. For this
purpose we used the two-step segmentation method
for cluster analysis, an exploratory tool designed to
reveal natural groups (or clusters) in such a way that
objects in the same group are more similar (in some
sense) to each other than to those in another group
(clusters). This is among the main tasks of exploratory
data analysis, and a common technique for statisti-
cal data analysis. The advantage of this method in
comparison to the traditional (hierarchical) cluster
analysis is the possibility to analyse clusters based
not only on continuous variables but also on those
measured in nominal and ordinal scales, automatic
selection of the number of clusters and, what is also
relevant to our research — the capacity to effectively
analyse large data sets. Analysis based on the two-step
segmentation method was carried out using the IBM
SPSS Statistics 27.

;::::gse rating of competences and values of ANOVA Kruskal-Wallis by age of teachers
Age of teachers Krusk_al- Frtite
Name of competence Total Wallis
upto30 | 31-45 46-55 | over55 test p

%‘;?f‘fis“;ggigemem and 311 | 3.14 3.11 3.09 3.10 2.88 0.411
Multiple idea facilitation 3.15 3.13 3.17 3.14 3.14 3.67 0.299
Independent thinking 3.19 3.10 3.17 3.23 3.25 27.55 0.000
gf;g%ec‘; t%;itiﬁca“o“‘ or deferred 325 | 327 3.25 3.24 3.24 0.98 0.806
Leading people 3.32 3.28 3.31 3.34 3.35 6.78 0.079
Developing future orientation 3.40 3.39 3.41 3.38 3.40 4.37 0.224
Courage and risk-taking 3.42 3.45 3.42 3.41 3.45 4.89 0.181
Divergent thinking 3.43 3.43 3.44 341 3.44 6.92 0.075
Curiosity and exploring possibilities 3.44 3.44 3.42 3.45 3.48 6.88 0.076
imagination through useful mecaphons | 346 | 343 | 345 | 346 | 349 | 269 | o4n
Ability to learn 3.48 3.44 3.48 3.48 3.54 9.64 0.022
Framing problems 3.49 3.47 3.48 3.48 3.56 14.15 0.005
Idea formation 3.49 3.52 3.51 3.48 3.46 0.80 0.032
Decision making 3.59 3.59 3.60 3.57 3.59 7.07 0.070
Collaborating 3.63 3.67 3.62 3.63 3.65 5.37 0.147
Perseverance 3.65 3.66 3.65 3.65 3.68 1.38 0.710
Problem solving 3.68 3.68 3.68 3.67 3.69 2.47 0.481
E:\‘/’iilgzigi Il‘;’;’%’sizi ?S‘;'ettead‘i“g that | 503 | 373 3.72 3.74 3.73 2.47 0.481

Source: authors’ own work.
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The analysis of the age variable indicates that
two clusters of teachers can be identified. Cluster
1 includes teachers who are critical of more often
than their age he Innovation competence amongst
students. Comparing this cohort with teachers from
Cluster 2, their average assessment is lower by one
point. This cluster includes approximately one third
of the teachers and is populated by teachers aged
up to 30 years old (27.7%) and teachers aged 46-55
years old (21.3%). Cluster 2 includes teachers who's
opinions on the ability of schools to develop innova-
tion competences are more positive, although the
difference between the two cohorts is merely 0.2-0.3
points compared to the general average. A lack of
clear dominance of any age group in either of the two
segments confirms that the age variable is differen-
tiating the assessment (21,3%). Cluster 2 consists of
teachers, whose opinions on the ability of schools to
develop innovation competencies are more positive.
In other words, younger teachers are not exception-
ally more critical of the innovation competences than
older teachers.

Larger differences can be observed between the
teachers according to the level of their professional
development. Here we also identified two clusters. In
the cluster of teachers who gave a low assessment in
regard to the ability of schools to develop innovation
competences of students the dominating group are
trainee teachers. Such teachers include as many as
43.3% of all teachers. Only in the case of a few compe-
tences did the average in cluster 1 exceed three points
in a five point scale. These included: developing hob-
bies (3.18), decision making (3.06), perseverance (3.12).
problem solving (3.26) and collaboration (3.11).

Research limitations

In our research we emphasise the importance of
two demographic features of teachers: age and the
level of professional training. We did not, however,
analyse the type of school with regard to developing
innovation competences. We assume that the type
of school — public or private, strongly influences the
efficiency in developing innovation competences. We
also did not look at the results achieved by students,
as such research would require the development of
psychometric tools covering a very broad spectrum
of human behaviour. Nevertheless, if more time and
resources were to be engaged, a more comprehen-
sive study involving other stakeholders (parents.
employers. students) as well as other complementary
methods of data gathering would certainly further
increase the quality of the findings. Lee Cronbach
(1971) proposed that an assessment is a procedure
for making inferences: ‘One validates not a test, but
an interpretation of data arising from a specified
procedure’, and this was the approach adopted. We
also support the view that a datum (in our case the
responses from teachers) becomes evidence in some
analytic problem when its relevance to one or more
hypotheses being considered is established (Black

& William, 2018). A more in-depth study of the effi-
ciency of developing innovation competences would
have to include a longitudinal study comparing on
several intervals the position of Poland in innovation
rankings compared with the results of the following
editions of our survey. Such a study would still have
its limitations, which would be flawed with all stud-
ies on systems of education, that is the unavoidable
interference of other non-school-related factors.

The data we presented describes the performance
of specific schools where the respondents were work-
ing. Some responses may come from more than one
teacher from the same school (the total number of
schools in Poland is approximately 23,000). Thus, the
unit of analysis is an isolated teacher expressing their
opinions on behalf of their school. In our research we
looked at the impact of only two background variables
(the age and ‘position’ of teachers). These factors are
especially relevant as education systems, as they give
a bird’s eye view of the system. In our research we
endeavoured to connect the micro (classroom level)
perspective of individual teachers (analysed in our
survey) with an attempt to draw some macro-level
conclusions. We believe that by demonstrating both
to the practitioners (through the list of the 18 in-
novation competences) and the researchers (through
conducting a statistical analysis of some results from
our survey) we were able to mainstream the concept
of translational research to foster engagement and
conversation between researchers and practitioners.
The research approach we took (for example by dem-
onstrating the relationships between only a limited
number of dependent and independent variables) is
a compromise between the expectations of practition-
ers who seek simple, hands-on, easy to implement
solutions, and the researchers. There might be many
other influencing factors from the perspective of
teachers, and factors from the perspective of schools,
which are certainly more important, were not taken
into account. Without other variables no serious con-
clusions could be drawn regarding teacher and school
related factors influencing the effective development
of innovation competences of students.

Conclusions

Our research confirms that schools are not well
suited for ‘intellectual rebels’, and the current cur-
ricula and teaching methods do not offer sufficient
conducive conditions for intellectual development
that would enhance curiosity of the world amongst
talented and strongly-motivated individuals. The
obligatory national curriculum does not offer space
for the development of critical thinking and prob-
lem-solving skills in classroom discussions. Some ap-
proaches to overcoming such obstacles are developed
in extra-curricular classes, special interests’ group.
e.g. the arts, theatre, science etc. These approaches,
however, are limited, as extracurricular classes are not
present in all schools and are therefore an option for
few students, and many such schools are underfunded
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with low budgets for purchasing educational aids. In
essence, there are not many public or private schools
efficient in developing innovation competences. With
regard to developing innovation competences, it is the
personality and level of motivation of the teacher that
help to motivate the students. Our analysis revealed
that unlike trainee teachers, teachers who occupy
higher positions are less inclined to provide critical
comments (which does not imply that they are oblivi-
ous to these perceived problems). Paradoxically, less
experienced teachers are better at identifying and
incorporating innovation. The more experienced
teachers tend to focus on ‘teaching for tests’, whereas
young teachers recognise the need to develop innova-
tion competences. As indicated at the beginning of
the paper, the results of this study are intended as
translational research, i.e. the kind of research that
seeks to produce more meaningful, applicable results.
The actions and recommendations ensuing from the
study are presented in a separate publication (see:
Fazlagic¢, 2018).

Alshannag, Q., & Hamdan, A. (2015). Schools kill-
ing creativity! What can we do? The case of enhancing
creativity and inquiry based learning in teaching science.
In The Second International Conference for Gifted and Tal-
ented “Towards National Strategy for Enhancing Creativity”
(pp. 25-62). College of Education. UAEU. https://confer-
ences.uaeu.ac.ae/gtic/ar/papers/25_62e.pdf

Amabile, T. M. (1983). The social psychology of creativ-
ity: A componential conceptualization. Journal of Personal-
ity and Social Psychology, 45(2), 357-376. https:/psycnet.
apa.org/doi/10.1037/0022-3514.45.2.357

Amabile, T. M. (1997). Motivating creativity in organi-
zations: On doing what you love and loving what you do.
California Management Review, 40(1), 39-58. https://doi.
org/10.2307%2F41165921

Bailey, J. R., & Ford, C. M. (2003). Innovation and
evolution: managing tensions within and between the
domains of theory and practice In L. Y. Shavinina (Ed.),
The international handbook on innovation (pp. 248-58).
Pergamon.

Bakhshi, H., & Mateos-Garcia, J. (2013). A Manifesto
for the Creative Economy. NESTA. https://www.nesta.org.
uk/report/a-manifesto-for-the-creative-economy/

Banaji, S., Cranmer S., & Perrotta, C. (2013). What's
stopping us? Barriers to creativity and innovation in
schooling across Europe In K. Thomas, & J. Chan (Eds.),
Handbook of research on creativity (pp. 450—463). Edward
Elgar Publishing.

Barlow, M. Ch. (2000). Guilford’s structure of the intel-
lect. The Co-Creativity Institute. http:/www.cocreativity.
com/handouts/guilford.pdf

Barnett, H. (1953). Innovation: The basis of cultural
change. McGraw-Hill.

Beblavy, M., & Veselkovd, M. (2014). Future of skills
in Europe. Convergence or polarisation? CEPS Working
Document, 390.

Berger, W. (2014). A more beautiful question: The power
of inquiry to spark breakthrough ideas. Bloomsbury.

Black, P., & Wiliam, D. (2018). Classroom assess-
ment and pedagogy. Assessment in Education: Principles.

Policy & Practice, 25(6), 551-575, https:/doi.org/10.1080/
0969594X.2018.1441807

Brookhart, S. M. (2013). Assessing creativity. Educa-
tional Leadership, 70(5), 28-34.

Brown, S., & Eisenhardt, K. (1998). Competing on the
edge: Strategy as structured chaos. Harvard Business School
Press.

Chell, E., & Athayde, R. (2009). The identification and
measurement of innovative characteristics of young people.
Research Report. Nesta. https:/core.ac.uk/download/
pdf/90615.pdf

Coate, K., & Boulos, A. (2012). Creativity in education:
challenging the assumptions. London Review of Education,
10(2), 129-132. http://dx.doi.org/10.1080/14748460.201
2.691278

Cronbach, L. J. (1971). Test validation. In R. L. Thorn-
dike (Ed.), Educational measurement, 2nd ed. (pp. 443-507).
American Council on Education.

Cropley, D. H. (2015). Creativity in engineering. Aca-
demic Press.

Csapo, B., & Funke, J. (Eds.). (2017). The nature of
problem solving: Using research to inspire 21st century learn-
ing. OECD Publishing. http:/dx.doi.org/10.1787/978926
4273955-en

Davies, D., Jindal-Snapeb, D., Collier, Ch., Digbya, R.,
Hay, P., & Howe, A. (2013). Creative learning environments
in education — A systematic literature review. Thinking
Skills and Creativity, 8, 80-91. https:/doi.org/10.1016/
j-tsc.2012.07.004

Erol, M., Boyiik, U., Sahing6z, R., Harrison, T., & Costa,
M. (2012). Developing experiment based science teach-
ing skills: A lifelong learning opportunity for teachers in
a rural area of Turkey. Energy Education Science and
Technology Part B-Social and Educational Studies, 4(4),
2327-2338.

European Innovation Council. (2021). The 2021 chal-
lenge: Skills for tomorrow — Shaping a green and digital future.
https://eic.ec.europa.eu/eic-funding-opportunities/eic-
prizes/european-social-innovation-competition/2021-
challenge-skills-tomorrow-shaping-green-and-digital-
future_en

European Union. (2010). 2010 joint progress report of
the Council and the Commission on the implementation of the
‘Education and Training 2010 work programme’. (2010/C
117/01). https://eur-lex.europa.eu/LexUriServ/LexUriServ.
do?uri=0J:C:2010:117:0001:0007:EN:PDF

Fazlagi¢, J. (2018). Szkota dla innowatora. Ksztattowanie
kompetencji proinnowacyjnych. Osrodek Doskonalenia
Nauczycieli.

Fuller, B., & Clarke, P. (1994). Raising school effects
While ignoring culture? Local conditions and the influ-
ence of classroom Tools. Rules and pedagogy. Review
of Educational Research, 64(1), 119-157. https://doi.
0rg/10.2307/1170747

Gordon, J., & O'Toole, L. (2015). Learning for well-
being: creativity and inner diversity. Cambridge Journal
of Education, 45(3), 333-346. https://doi.org/10.1080/
0305764X.2014.904275

Guilford, J. P. (1985). The structure-of-intellect
model. In B. B. Wolman (Ed.), Handbook of intelligence:
Theories. measurements. and applications (pp. 225-266).
Wiley.

Hallam, S., & Ireson, J. (1999). Pedagogy in the Second-
ary School. In P. Moretimore (Ed.), Understanding pedagogy
and its impact on learning (pp. 68-97). Paul Chapman
Publishing, A SAGE Publications Company.

68 e-mentor nr 4 (96)



Hebert, R., & Link. A. (2006). The entrepreneur as in-
novator. The Journal of Technology Transfer, 31(5), 589-597.
https://doi.org/10.1007/s10961-006-9060-5

Heilmann, G., & Korte, W. B. (2010). The role of creativity
and innovation in school curricula in the EU27. A content analy-
sis of curricula documents. European Commission, Joint
Research Centre Institute for Prospective Technological
Studies. http://www.pim.com.mt/pubs/JRC_curricula.pdf

Kabukcu, E. (2015). Creativity process in innovation
oriented entrepreneurship: The case of Vakko. Procedia
— Social and Behavioral Sciences, 195, 1321-1329. http:/
dx.doi.org/10.1016/j.sbspro.2015.06.307

Markides, C. (2013). Do schools kill creativity? Business
Strategy Review, 24(4), 6-6. https://doi.org/10.1111/j.1467-
8616.2013.00983.x

Muijs, D, & Reynolds, D. (2011). Effective teaching:
Evidence and practice. Sage.

Mwasalwiba, E. S. (2010). Entrepreneurship educa-
tion: A review of its objectives. teaching methods and
impact indictors. Education and Training, 52(1), 20—-47.
http:/dx.doi.org/10.1108/00400911011017663

OECD. (2011). Skills for innovation and research. https://
doi.org/10.1787/9789264097490-en

OECD. (2014). PISA 2012 results: Creative problem solv-
ing. Student’s skills in tackling real-life problems. https:/doi.
org/10.1787/9789264208070-en

OECD. (2015). Schooling redesigned: Towards innovative
learning systems. https:/www.oecd.org/education/school-
ing-redesigned-9789264245914-en.htm

OECD. (2016). Innovating education and educating for
innovation. The power of digital technologies and skills.
http://dx.doi.org/10.1787/9789264265097-en

OECD. (2019). Conceptual learning framework. Skills

for 2030. https://www.oecd.org/education/2030-project/
teaching-and-learning/learning/skills/Skills_for 2030 _
concept_note.pdf

Ramankulov, S., Usembayeva, 1., Berdi, D., Omarov, B.,
Baimukhanbetov, B., & Shektibayeva, N. (2016). Forma-
tion of the creativity of students in the context of the
education informatization. International Journal of Environ-
mental & Science Education, 11(16), 9598-9613.

Ridgway, V. F. (1956). Dysfunctional consequences of
performance measurements. Administrative Science Quar-
terly, 1(2), 240-247. https://doi.org/10.2307/2390989

Samasonok, K., & Juskevic¢iené, A. (2021). Social
competence-based prognostic possibilities of creativity
expression among students of social profile. Entrepreneur-
ship and Sustainability Issues, 8(3), 324-339. http:/doi.
org/10.9770/jesi.2021.8.3(20)

Samasonok, K., & Juskeviciené, A. (2022). Perceived
creativity and the big five personality traits of special-
ists trained for profession: trends in their interaction.
Entrepreneurship and Sustainability Issues, 9(3), 265-283.
http://doi.org/10.9770/jesi.2022.9.3(16)

Scott, P., Asoko, H., & Leach, J. (2010). Student concep-
tions in conceptual learning in science In S. K. Abell, & N. G.
Lederman (Eds.), Handbook of research on science education
(pp- 31-56). Routlege.

Scott, S., & Bruce, R. (1994). Determinants of innova-
tive behavior: A path model of individual innovation in
the workplace. Academy of Management Journal, 37(3),
580-607. https://doi.org/10.5465/256701

Shaheen, R. (2010). Creativity and education. Crea-
tive Education, 1(3), 166-169. http://dx.doi.org/10.4236/
ce.2010.13026

Sternberg, R. J., & Williams, W. M. (1996). How to de-
velop students creativity. Association for Supervision and
Curriculum Development.

World Bank. (2017). Doing Business. https:/archive.
doingbusiness.org/content/dam/doingBusiness/media/
Annual-Reports/English/DB17-Report.pdf

Jan Fazlagic is a full-time professor at the Poznan University of Economics and Business in Poznan, Poland, and

a former Senior Fulbright Scholar at Sam Houston University (TX, USA) and Marie Curie Research Fellow at the
Centre for Social Innovation in Vienna, Austria, as well as a European Commission Lead Expert in the URBACT III
programme. He is the author of over 300 books, research papers and popular media articles on knowledge manage-
ment, intellectual capital, education and local governments. He was involved in a number of projects supporting
Polish public institutions, including government agencies and ministries.

Mirostawa Kaczmarek is a professor at the Poznan University of Economics and Business. In her scientific activ-
ity she focuses on the research of consumer behaviour and the application of methods of statistical multivariate
analysis in the analysis of this behaviour. She is especially interested in the behaviour of users of banking mobile
applications. She popularises knowledge in this area on the financial portal “Obserwator Finansowy” (https:/www.
obserwatorfinansowy.pl), which functions with the National Bank of Poland.

Cornelia Connolly is an Associate Professor at the School of Education at the University of Galway, where she
lectures on postgraduate and undergraduate teacher education programmes. In addition to a Ph.D. in pedagogical
innovation, she holds a B.Eng. (Hons) in Computer Engineering and M.Eng. (Hons) through research. Her teaching
and research interests centre principally on STEM knowledge transfer where she has published extensively.

e-mentor nr 4 (96) 69




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


