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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-
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 
position our research as Translational Research, attempting to bridge the gap between 
basic research and the world of practice, which involves teachers, as well as school and 
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 
reform and development plan of schools in Poland. We have developed a list of 18 in-
novation competences following a thorough literature review. The research findings 
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).
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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; Csapó 
& Funke, 2017; Erol et al., 2012; Fuller & Clarke, 1994; 
Gordon & O’Toole, 2015; Hallam & Ireson, 1999; He-

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; Samašonok & Juškevi -
iene·, 2021; Samašonok & Juškevi iene·, 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 visualiza on and developing
imagina on through usefulmetaphors.

11. Decisionmaking:mee ng deadlines, taking
responsibility and risk management

12. Leading people: teaching how to be leaders,
teaching about the importanceof good
leadership for the success of your plans,
taking ini a ve.

13. Delayed gra fica on, or deferred
gra fica on: theability to resist the
tempta on for an immediate reward and
wait for a later reward.

14. Changemanagement and improvision.
15. Perseverance: importanceof not giving up;

trying harder, tes ng all op ons, not being
discouraged to easily, working-hard.

16. Developing hobbies and teaching that
having a hobby is an asset: rewarding
students for nourishing their extracurricular
interests; encouraging students to engage
in extracurricular ac vi es.

17. Collabora ng: teaching how to achieve
synergies, use the resources and skills of
other peopleon the win-win basis; teaching
to listen to sugges ons fromothers and to
trying new ideas.

18. Developing futureorienta on: teaching
about thebenefits of looking to the future
opportuni es.

1. Curiosity and exploring possibili es:
teaching to be curious and looking
beyond thehorizon.

2. Idea forma on: teaching how to
develop your own ideas and other
people’s ideas.

3. Problem solving: teaching how to solve
problemsand overcomeobstacles.

4. Independent thinking: Iden fying
useful sourcesof informa on and
gathering and u lizing only that
informa onwhich is essen al.

5. Divergent thinking: teaching on how to
change theperspec ve and see the
problem fromanother angle.

6. Framing problems: teaching how to
put an abstract and vague concept into
measurable frameswhich can be
described and elaborated.

7. Mul ple idea facilita on: teaching how
toworkon parallel ideas without
premature selec ng the ‘correct one’.

8. Ability to learn: ac ve approach to
one’s learning. Thismeans asking for
feedback and accep ng cri cism from
others.

9. Courageand risk-taking: teaching to be
braveand facing the challenges.

Figure 1
Eighteen innovation competences

Source: authors’ own work. 
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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 (województwo). 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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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-

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.

Figure 2
Most and least developed innovation competences in Polish schools
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Source: authors’ own work.
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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%).

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 α = 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-

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 

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.

Table 1
Demographics and the general population

Demographic feature Item Share in the general 
population

Share in the research 
sample Test value χ2

Position held

Trainee teacher 4.6 3.8

3.42
Contract teacher 16.3 13.5

Appointed teacher 27.1 21.7

Chartered teacher 52.0 61.0

Age in years

Up to 30 12.5 8.6

2.24
31–45 44.8 46.7

46–55 32.7 32.5

Over 55 9.9 12.1

Note. Critical value chi2 for α = 0.05 and n – 1 = 3 amounts to 7.82.
Source: authors’ own work.
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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.

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 

Table 2
Average rating of competences and values of ANOVA Kruskal-Wallis test by position of teachers

Name of competence Total 
Position held by the teacher Kruskal-

-Wallis 
test

Significance 
pTrainee Contract 

teacher
Appointed 

teacher
Chartered 

teacher

Change management and 
improvisation 3.11 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

Delayed gratification, or deferred 
gratification 3.25 3.30 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

Problem visualization and developing 
imagination through useful metaphors 3.46 3.38 3.46 3.46 3.46 3.46 0.325

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

Developing hobbies and teaching that 
having a hobby is an asset 3.73 3.68 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.

Table 3
Average rating of competences and values of ANOVA Kruskal-Wallis by age of teachers 

Name of competence Total 
Age of teachers Kruskal-

Wallis 
test

Significance 
pup to 30 31–45 46–55 over 55

Change management and 
improvisation 3.11 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

Delayed gratification, or deferred 
gratification 3.25 3.27 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 3.41 3.44 6.92 0.075

Curiosity and exploring possibilities 3.44 3.44 3.42 3.45 3.48 6.88 0.076

Problem visualization and developing 
imagination through useful metaphors 3.46 3.43 3.45 3.46 3.49 2.69 0.442

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

Developing hobbies and teaching that 
having a hobby is an asset 3.73 3.73 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: 
Fazlagić, 2018).
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