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Abstract

This article aims to identify the degree of innovation of General Tadeusz Ko$ciuszko Military University of
Land Forces (MULF) military students in their education process, which set the education of future leaders,
including officers of Air Defense Forces (ADF), as one of their priorities. In the research process, qualitative
research methods were used, including the analysis of literature sources (content analysis technique) and a
case study. It also employed a quantitative method, including a diagnostic survey, carried out using the sur-
vey technique. The main research tool was questionnaires developed by the co-authors, addressed to military
students, who received a promotion for the first officer's rank about a month after the survey. The empirical
results show that: the respondents almost unequivocally indicated that they like to work as a team. However,
the progress in creativity at the moment of officer promotion is noticeable, the most important feature of
teachers according to respondents are soft skills and that significance is increased due to increasing the ser-
vice quality of officers.
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Actions Strengthening Students’ Innovativeness

1. Introduction

The terms "innovation" and "innovativeness" appear particularly interesting in the con-
temporary public, including educational discourse (Breivik-Mayer et al., 2020).

In Poland and other European countries, various documents, programs, and competi-
tions also indicate the importance of innovation in the development of enterprises or sci-
entific institutions. What is essential is that the primary way to implement these priorities
should be adequate quality education (Dhillon, 2006).

The observation and analysis of contemporary pedagogical practice in military universi-
ties allows for a rather paradoxical opinion that there has been some overproduction of
innovative solutions. Nowadays, it is difficult to indicate a university (Divinagracia &
Divinagracia, 2012) or an officer training center, which would not emphasize various as-
pects of innovativeness in its image (Swanson et al., 2019). On the one hand, this overpro-
duction raises hopes for positive changes in Polish education. However, on the other hand,
it gives rise to a justified need to look more critically at the quality of innovative solutions.
The analysis of the content of innovation projects published on websites in Poland makes it
possible to state that the solutions proposed there are sometimes devoid of a solid theoret-
ical basis, fail to make new contributions, and do not fit into the vision of university or mil-
itary development. Nevertheless, they promote the use of novelty, but only in terms of
technology. This state of affairs is not favorable since commanders-teachers’ great poten-
tial for innovation, which could be used in a better way, is being wasted (Suslov et al.,
2020).

Innovation is a special kind of change. J. Schumpeter considers innovation to be the in-
troduction of new products, new production methods, finding new markets, gaining new
sources of raw materials and introducing new organization (Knossala, 2014).

According to P. Drucker (1992), innovations are creative changes in the social system,
economic structure, technology and nature. They may also appear as an idea, conduct, or
thing that is new because it is qualitatively different from the previous ones, which is es-
sential in ADF. Business innovations are products and services and activities aimed at
bringing them to buyers and convincing them of their utility (Cai & Tang, 2021).

Therefore, innovativeness means an approach of people characterized by an attitude to
change, a desire to improve the existing state, thus seeking and introducing something
new. In English, there is also the word ‘innovate’ meaning action consisting of introducing
changes. These changes are innovations, which is consistent with the definition given by J.
Schumpeter. In the process of innovation transfer, universities play a significant role. Such
are the expectations of industry, society and state administration, and employees, gradu-
ates, and students of universities (Tinmaz & Yakin, 2015).

The direct effects of innovation are related to improving the performance of a company
in all its areas (Walder, 2014). Innovations enable increased productivity, reducing materi-
al and energy consumption, shortening execution time, improving work quality and safety,
producing new properties, etc.

Developing radical innovations is a creative activity connected with searching for new
solutions — it is an effect of innovativeness, creativity, discovery skills of their creators, as
well as the ability to learn, and knowledge resources and managing them in the organiza-
tion (Aleksanyan, 2020).

As a feature, innovativeness may refer to individuals, groups of people, and organiza-
tions, as well as to the region, industry sector, or the entire economy, mainly in the Armed
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Forces. The term economy innovativeness is understood as the ability and willingness of
entrepreneurs to look for and introduce new solutions, conduct research, create new prod-
ucts, implement new technological processes and organizational solutions aimed at im-
proving and developing products, thus strengthening the competitiveness of the economy
towards other countries. The general objectives of the state innovation policy are primarily
(Santerek, 2016):

— increasing the level of innovation of the state and its regions,

— improving citizens’ standard of living,

— improving the competitiveness of the economy through promoting knowledge as the
most crucial factor of economic growth, creating an institutional system of innovation de-
velopment, ensuring proper cooperation of all participants of the innovation system, and
promoting innovativeness among enterprises.

The outlined situation encourages a new discussion on the place and role of innovative
activity in military universities. The activities and research will be focused mainly on
strengthening the links between pedagogical theoreticians and practitioners on supporting,
promoting, and disseminating innovative activities of teachers, educators, and employees
of uniformed services. Their scope covers the issues of pedagogical — leadership — innova-
tion of their bachelor and master theses, conducted academic classes with students devot-
ed to modern trends in education (Jamieson & Shaw, 2020), analysis of the content of the
subject literature, and — what is particularly valuable cognitively — practical experience
gained/being gained in the course of implementation of pedagogical innovations, practical
in training areas.

Based on the analysis of literature sources, it can be observed that the research on the
innovativeness of military students has been present in the international scientific dis-
course for many years. An example of this are, among others, publications by S. Griffin
(2016) (on the theory of military research on innovation, C. Lee (2019) (on innovation in
the use of technology in the US Armed Forces), P. Haun (2020) (on the effectiveness of the
US Air Force) or L. M. Burke II (2020) (in the field of methodology and models of innova-
tion research in the Armed Forces). However, there is a lack of publications relating to the
research on the perception of military students in terms of the degree of their innovative-
ness, acquired in the education process. Therefore, this article fills this gap.

2. Research methodology

The presented research expertise is a specific view on the issue of innovation in relation
to students of military universities, (which is also MULF) are the essential social group de-
termining the future development of the Armed Forces of each country (Krawczyk
&Showalter, 2020). It is the students, within the framework of subsequent stages of their
professional career, who will contribute to strengthening the innovativeness of the state
and regions, organizations, including military ones, and to the enhancement of competi-
tiveness, which will result in the improvement of management and the standard of living of
citizens (Suslov et al., 2020).

This study was carried out based on an analysis of a survey on innovation among stu-
dents, especially ADF specialties.

Innovativeness is a critical element in 21st-century organizations that aim to accelerate
growth. It becomes necessary to search for new products, new technologies, or new organi-
zational forms in the integrated development of military organizations' innovative activi-
ties. Their future seems to be young people students, graduates of military universities,
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representatives of "Generation Y", who have "tamed" technological innovations and active-
ly use digital media and technologies.

The contemporary dynamics of changes in the command management and educational
environment requires improvement in the aspect of shaping the personal qualities of grad-
uate — officers, who will foster the development of innovativeness of his/her actions.
Therefore, the research methodology aimed at solving the research problem: What is the
degree of innovation of military students acquired in the education process at MULF? The
main hypothesis was adjusted to the main problem and took the form of an assumption
stating that military students acquire a high degree of innovativeness in the education pro-
cess in MULF.

It should be noted that all methodological assumptions are based on the MULF case
study.

3. Characteristics of respondents (research sample)

Within the framework of the conducted research, a quantitative research method in the
form of a diagnostic survey carried out with the use of auditory survey techniques was used
to examine how graduates of military studies perceive and assess their level of innovative-
ness and creativity. The research tool was a paper questionnaire sheet. The respondents
were military students of MULF, who received a promotion for the first officer's rank about
a month after the survey.

The purpose of the survey was to explore the level of innovativeness of in-service offic-
ers whose task is to protect the state against external threats, i.e., inviolability of borders
and indivisibility of territory. The size of the research sample (101, 48 in the ADF specialty)
was chosen using the targeted method, i.e., from among military graduates. The general
population (N) in this case included all military students of MULF graduating education in
2019, when the survey was conducted. The survey was auditorium-based and was conduct-
ed with the use of paper survey sheets as a research tool.

Before the survey sheets were completed, the respondents were familiarized with the
survey methodology. While creating the survey's methodological assumptions, it was based
on research on student innovation, carried out in 2016 in technical universities, presented
in the report Dzialania rozwijajqce kreatywnosé i innowacyjnosé studentéw (Santerek,
2016).

In general, students as a research group (research sample) were selected because they
were starting their officer's careers after five years of studies in which, in addition to ac-
quiring the so-called hard (content-related) skills, they were also equipped with the so-
called soft skills, including innovativeness.

Before analyzing the respondents’ answers, it should be pointed out that although the
vast majority of them answered the questions asked, due to the deficiencies (including the
statistical part), the information on the percentage distribution of each answer did not
concern all of the analyzed questionnaires (101), but the number of respondents who an-
swered a given question (N). as a comparison, 897 respondents took part in the 2016 sur-
vey, but it should be noted that it was carried out in a total of 18 universities (Santerek,
2016).

The questions in the survey (17 in total) were mostly of a closed nature, including those
of an equivocal nature (with the possibility to choose several answers) and a disjunctive
nature (with the possibility to choose one answer).
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To illustrate the results of the analysis of individual questions more effectively, different
types of graphs were used:
— quantitative distribution of the number/categories of individual answers;
— the percentage of the number/categories of individual answers, including the number of
respondents.

In each case the number of respondents who answered a given question ("N") was giv-
en.

4. Research results — the analysis of respondents’ answers in surveys

4.1 The analysis of statistical part

The first of the respondents' characteristics taken into account was the type of their

studies. The question was answered by 98% of people and its result is presented in Figure
1.

m master
degree (ADF
specialty)

® engineering
degree

Figure 1. Characteristics of the studied population in relation to the type of studies (N=98). Own
work.

The research results showed that among the surveyed second-year students the vast
majority were master degree students.

The third of the respondents' characteristics was their current semester of studies. The
question was answered by 95%, and its result is shown in Figure 2.

2% 2% 2%

1 semester
H 2 semester
3 semester
H 4 semester

B 5 semester

M 6 semester

Figure 2. Characteristics of the studied population in relation to the type of studies (N=96). Own
work.

-86-



Actions Strengthening Students’ Innovativeness

The survey results showed that among the surveyed second-cycle students, the majority
of them were students of the 4th semester, which in the case of master degree studies
meant the last semester of studies.

The fourth feature of the respondents was gender. The question was answered by 98%
of the respondents and its result is presented in Figure 3.

H Men

= Women

Figure 3. The characteristics of the studied population in relation to gender (N=98). Own work.

The research results showed that most of the surveyed second-degree students were
men.

4.2 Analysis of responses from the main part of the survey

In the first question of the survey, the respondents were asked to indicate the features
they associate with creativity. The question did not specify the number of answers allowed
and was answered by all of the respondents. The results in quantitative form are presented
in Figure 4.

70 65
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40
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20

10

8 -
7/
. . -4 .
0 . . . : N °

creating new ideas, open mind, flexible activity and knowledge and resourcefulness and problem solving Others - what?
innovation thinking competitiveness, self- intelligence entrepreneurship
development

Figure 4. Quantitative scale of responses to question 1: 'In your opinion, creativity is:' (N=101).
Own work.
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The results of the research showed that by far the most frequently indicated features as-
sociated with the notion of creativity were the creation of new ideas, innovativeness, open-
mindedness and flexible thinking. It constitutes a set of features related to proactive activi-
ty resulting in the willingness to implement one’s own initiatives.

In the second question of the questionnaire, the respondents were asked to indicate cir-
cumstances conducive to innovativeness. This question also did not specify the number of
answers allowed. The question, as before, was answered by all the respondents and the re-
sults in quantitative form are presented in Figure 5.

35
32
30
30
26
25
22
20
15 14
10
5 4
. :
0 T T T T T T .
The emergence of a Motivation Team work Nlce atmosphere In stressful Individual work Others

problem situations, under
time pressure

Figure 5. Quantitative scale of responses to question 2: 'What circumstances are the most condu-
cive to creativity and innovation?' (N=101). Own work.

The results of the research showed that, in contrast to the previous question on associa-
tions with creativity, in the case of circumstances, the four leading response factors proved
to be relatively similar in quantitative terms. In the opinion of the respondents, the most
important factors favoring creativity and innovation were the emergence of a problem, mo-
tivation, team work, and a nice atmosphere. The three answers in the category "others"
were related to openness to innovation, appropriate organizational culture, and freedom of
expression.

The third question of the survey concerned the respondents' feeling in terms of their
own conviction about the effectiveness of action to solve problems. This question was again
answered by 100% of people and the percentage results are presented in Figure 6.
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3% 2%

m rather yes

m definitely yes
hard to say

m rather not

u definitely not

Figure 6. Percentage scale of responses to question 3: 'Do you always work with a high degree of
certainty that you are on the right track to solve a particular problem?' (N=101). Own work.

The research results indicated that most respondents positively referred to their own
feelings of effectiveness in solving problems. Differentiation is particularly visible after the
percentage statement of positive (rather yes and definitely yes) and negative (rather not
and definitely not) categories of 78% and 5%, respectively.

The fourth question of the survey asked the respondents whether a step-by-step ap-
proach to problem solving is effective. The question was answered by 99% of the respond-
ents. Figure 7 displays the percentage results.

2% 2%

m rather yes

m definitely yes
hard to say

® rather not

= definitely not

Figure 7. The percentage scale of responses to question 4: 'Do you feel that the logical step-by-
step method is best for solving problems?'(N=100). Own work.

The results of the research showed that, as in the case of question 3, most respondents
expressed a positive opinion, this time in terms of their belief that using the step-by-step
method in action is the best method of solving problems. The difference between the posi-
tive and negative categories was even greater, as the percentage was 86% and 5%, respec-
tively.

The fifth question of the questionnaire concerned the respondents' assessment of
whether team work allows them to change the behavior of other people by expressing their
own opinions. This question was answered by 99% of the respondents. The percentage re-
sults are presented in Figure 8.
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4%

m rather yes

m definitely yes
m hard to say

m rather not

® definitely not

Figure 8. The percentage scale of responses to question 5: 'When working in a group, do you occa-
sionally express opinions that change others’ way of thinking?'. Own work.

The results of the research showed that, once again, the respondents in the vast majori-
ty expressed a positive/negative attitude to the content of the question — 83% and 6%, re-
spectively. This means that in their opinion, team work aimed at solving a given problem
requires the exchange of opinions.

The sixth question of the survey was whether they created a solution to a difficult prob-
lem, which they later implemented. This time, all the respondents also answered, and the
percentage results are presented in Figure 9.

4%

myes
m don't know
¥ no

® I'm just working on it

Figure 9. The percentage of responses to question 6: 'Have you ever come up with a solution to a
difficult problem that you later implemented?'. Own work.

The results of the research proved that the most of the respondents (73%) came up with
a solution to the problem, which they then used in practice. This is a positive sign of their
analytical thinking capacity.

Question 7 was a reference to the previous question. It concerned the respondents who
marked the affirmative answer in question 6. This time, they were asked about their will-
ingness, or lack of thereof, to popularize the created problem solutions. As many as 81% of
the people surveyed answered the question. However, it should be noted that 8% of them
misinterpreted its content, answering it despite the negative answer in question 6. Figure
10 displays the results of the percentage answer.
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1% H You showed them to
o .
2% others asking for

their gpinion
® You didn't show

them to others

= You registered them
in the patent

database .
H You plan to register

them

= Misunderstood
question

Figure 10. The percentage of responses to question 7: 'Have you ever come up with a solution to a
difficult problem that you later implemented?'. Own work.

The results showed that most respondents (72%) presented the results of their analyses
to other people for consultation, while 17% did not do so. However, only 2% of the re-
spondents were active in making their research results valid by registering them in the pa-
tent database, and 1% declared that they planned to do so.

The question 8 asked the respondents whether in their opinion the best ideas arise
when they do not deal with anything particularly absorbing at the time. As many as 99% of
the surveyed answered the question. The results are presented in a percentage scale in Fig-
ure 11.

m Definitely yes
m Definitely not
u Rather yes

m Rather not

® Hard to say

Figure 11. The percentage scale of responses to question 8: 'Do you often think that the best ideas
come when you are doing nothing special?' (N=100). Own work.

The results of the survey showed that for the first time in the survey, most of the re-
spondents (39%) did not have a clear opinion on the matter. Small differences (8 p. p.)
were noted between relatively not fully determined answers — both positive and negative
(by marking the answers "rather yes" and "rather no — 27% and 19%, respectively).

The ninth question concerned the respondents' opinion in terms of confirming or deny-
ing that they consider themselves as seeking creative solutions in their daily work. As many
as 99% of the people answered the question. The results are presented in a percentage
scale in Figure 12.
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5%

B Rather yes
B Definitely yes
= Hard to say

m Rather not

m Definitely not

Figure 12. The percentage scale of answers to question 9: 'Are you trying to think out of the box
and look for more creative ideas when solving tasks?'. Own work.

The results of the research showed that in total 79% (by summing up the affirmative
answers) of them confirmed their creative way of acting. As in the case of the answers to
question 6, it, therefore, proves their high degree of analytical thinking and creativity in
solving problems.

Question 10 addressed whether in the respondents’ opinion it is more interesting to
create new ideas or to provide information about the idea to others. The question was an-
swered by 95% of the respondents. The results are presented in a percentage scale in Fig-
ure 13.

4%
m Hard to say

m Rather yes
= Definitely yes

m Rather not

m Definitely not

Figure 13. The percentage scale of responses to question 10: 'Is it more interesting to come up
with new ideas or communicate an idea?'(N=96). Own work.

The research results indicated that similarly to the answers to question 8, the majority
of respondents (41%) did not have a clear opinion on the matter at hand. However, a total
of 49% of them responded (by summing up the affirmative answers) that in their opinion it
is more interesting to come up with an idea than to provide information about it. There-
fore, as in the case of answers to question 6, it proves the high potential of the respondents
and the level of willingness to document the results of their analyses that needs to be im-
proved.

Question 11 addressed whether in the respondents’ opinion it is more interesting to cre-
ate new ideas or to provide information about the idea to others. The question was an-
swered by 99% of the people surveyed. The results in percentage scale are presented in
Figure 14.
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5% 0%

m Definitely yes
B Rather yes

m Hard to say

® Rather not

u Definitely not

Figure 14. The percentage of responses to question 11: 'Do you like working as a team?' (N=100).
Own work.

The results showed that almost half (49%) of the respondents declared a strong will-
ingness to work as a team, and 38% of them answered "rather yes", which gives a total of as
much as 87%. Therefore, it shows a very high level of teamwork skills, shaped, among oth-
ers, during the training process. It should translate into high efficiency of action during
future service.

In question 12, the respondents were asked to indicate whether they like to break
schemes in action. This question was answered by all respondents and the results are pre-
sented in a percentage scale in Figure 15.

1%

m Rather yes
m Definitely yes
m Rather not

® Hard to say

u Definitely not

Figure 15. The percentage scale of responses to question 12: 'Are you a person who likes to break
schemes?'. Own work.

The results showed that, as in the case of the answers to the previous question, almost
half (46%) of the respondents declared a strong willingness to break schemes, while 37% of
them answered "rather yes", which amounted to the total of 83%. Again, similarly as in the
case of answers to the questions 3-6, this indicates a high level of respondents' creativity.

In question 13, the respondents' task was to determine whether they like to learn and
develop. This question was answered by all respondents and the results are presented in a
percentage scale in Figure 16.
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mYES mNO

Figure 16. The percentage scale of responses to question 13: 'Do you like to learn and develop?'.
Own work.

The results showed that almost all of the respondents strive to learn and develop, which
once again confirmed their high level of motivation for self-development.

Question 14 asked respondents to indicate whether they acquire at least a few new skills
during a year. This question was again answered by all respondents. The results in per-
centage scale are shown in Figure 17.

m Rather yes

B Definitely yes
= Hard to say

m Rather not

® Definitely not

Figure 17. The percentage of responses to question 14: 'Do you acquire several new skills during
the year?' (N=101). Own work.

The results of the survey showed that almost all respondents (89% of the answers "ra-
ther yes" and "definitely yes") declared that they acquire at least a few new skills during a
year, which again confirmed their high level of innovativeness.

Question 15 of the survey included completing a task. The respondents were to solve a
puzzle in order to test their quick-thinking skills. This question was answered by 96% of
the respondents and the results are shown in a percentage scale in Figure 18.

3% 2% 1% 1%

m 3 digits

m the writing 114
m 2 digits

m 114 lollipops

® 1 lollipop

¥ the writing 112
m the writing 1

Figure 18. The percentage of responses to question 15: 'Give a solution to the puzzle:'(N=97). Own
work.
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The results showed that the majority of respondents (53%) indicated the correct solu-
tion to the puzzle, which was the "3-digit" answer. In addition to the previously demon-
strated high level of innovativeness and creativity, this fact also positively demonstrates
their high level of quick-thinking skills.

In the sixteenth question, the respondents were asked to choose from among possible
answers ten characteristics which in their opinion best reflect their character. This ques-
tion was answered by 99% of the respondents. The results are presented on a quantitative
scale in Figure 19.

8o

76

Figure 19. The quantitative scale of responses to question 16: 'Below there is a list of personality
descriptors. Choose 10 that characterize you most' (N=100). Own work.

The respondents indicated a total of 851 traits. The results showed that as much as 88%
(741) of them were positive features, which proves a very high level of their own positive
perception. Only 10% were clearly negative traits and 2% indifferent. At the same time, it
should be noted that the total sum of the indicated characteristics exceeded the allowed
number (10 per 1 respondent), which resulted in a bad interpretation of the content of the
question by 10% of the respondents who indicated more than 10 traits in their answers.
This fact, however, did not negatively affect the reliability of the research results due to the
relatively small number of errors.
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The seventeenth question asked the respondents to indicate whether during their peri-
od of study, the lecturers rewarded ingenuity and innovative thinking. This question was
answered by 98% of respondents. The results are presented in a percentage scale in Figure
20.

m Rather not
H Definitely not
Hard to say

m Rather yes

m Definitely yes

Figure 20. The percentage of answers to question 17: 'Is ingenuity and innovative thinking re-
warded and appreciated in your studies?' (N=99). Own work.

The results showed that in this case, for the first time in a survey, the majority of re-
spondents (59% of the total sum of answers "rather not" and "definitely not") indicated
negative answers. It should be noted that it was undoubtedly influenced by the nature of
their education, which, for professional soldiers, is much more hierarchical and formalized
than at universities and civil faculties due to the specificity of service of uniformed services.

5. Synthesis of test results and conclusions

The overall assessment of the usefulness of the research carried out should be consid-
ered highly positive as most questions were answered by almost 100% of the respondents.
The only exception to this rule were open-ended questions, which required an in-depth
analysis and thus more time to answer.

In summarizing the nature of answers provided by the respondents, it should be noted
that in most cases they were positive.

This was expressed in their recognition of the essence of innovativeness and creativity,
their high assessment of their own level, and the increase in their level after completing
their education during military studies in relation to the period preceding them.

The respondents (currently officers) almost unequivocally indicated that they like to
work as a team, break schemes in action, and constantly strive for self-development, which
will certainly positively affect the quality of their service. At the same time, it demonstrates
the desired direction of shaping future university officers as regards educational content,
since, as the respondents indicated, the evident progress in creativity and innovativeness at
the moment of officer promotion is noticeable.

The respondents, as far as areas conducive to their development are concerned, appre-
ciated, first, the possibility of learning foreign languages, management, and the possibility
of implementing innovative solutions while creating their diploma theses.

Based on the content analysis of the results of the student innovation research from
2016 entitled Dzialania rozwijajqce kreatywnos¢ i innowacyjnosé studentéow, a high de-
gree of convergence of the respondents' own innovation assessment with military students
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(including ADF specialty) of MULF can be observed. This is evidenced by, among others
agreement on the willingness to learn, breaking patterns and taking on new challenges.
The research has shown that there is no doubt that the study of the level of students’
innovativeness and creativity is necessary in the context of their future existence on the
labor market. In the case of military universities, this significance is additionally increased
due to increasing the service quality of future officers (including ADF specialty). These of-
ficers are to defend the Republic of Poland against external and especially by air threats, as
well as (which results from the law of the Republic of Poland), among others, against the
effects of natural disasters. Their service is directly related to ensuring the security of their
homeland and its citizens.
In summary, the most important conclusions of the research are as follows:
1. The respondents almost unequivocally indicated that they like to work as a team.
2. The progress in creativity at the moment of officer promotion is noticeable.
3. The most important feature of teachers according to respondents are so-called soft
competencies.
4. This significance is increased due to increasing the service quality of officers.
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