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The current twenty-first century has changed the role of creativity to the dominant one,
making it sometimes more important than the technical knowledge [1]. Creativity has
become an important factor in all team work, including projects. Creativity finds its
application more and more often in organizations implementing long-term large-scale
projects related to complex products. Multifunctional teams created for such projects
often experience a crisis in communication as early as at the stage of designing. At the
same time, this crisis is often transformed into a chance to stimulate different creativity
techniques and generate new technical knowledge, thus enabling implementation of the
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play an increasingly important role. Therefore of concern is the observed low
percentage of successful IT projects and use of IT systems functionality in organ-
izations. Business expects more and more flexibility and innovation from the IT
sector. Solutions not supported by creative techniques will not be satisfactory for
the recipient. Although there is a proven positive correlation of creativity with
effective project management, overall organization performance and client satis-
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methods by IT teams in project management. The research undertaken combines
the area of IT project management with creative methods. The article presents
the results of the study of IT teams in the Polish SME sector in the field of their
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management. Experimental research allows an assessment of the potential and
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Introduction

main goal of the project [2].
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On the other hand, in the IT environment, there is a constant focus on technical
aspects and the methodology of project implementation [3]. Project management stand-
ards are improved, but they do not relate in any way to creative methods. Meanwhile,
there is still a low percentage of IT projects completed successfully with additional
problem of alignment IT - business and low percentage of functional IT systems use
[4-6].

Although a positive correlation between creativity and effective project manage-
ment has been proved [7], there is no detailed research in the literature on the actual use
of creative methods by IT teams in project management. Therefore, it was considered
reasonable to undertake research and determine how various aspects of creativity are
perceived by IT teams themselves. The research was supposed to answer the following
questions:

1. Do IT teams know and use creative methods in IT project management?
2. Do creative methods have potential for IT project management and, if they
have, in what areas?

The structure of the article is as follows. In the next section, the research background
is presented. In the third section, there is the subject literature review, which allowed
for the identification of research gaps. Next, attention has been focused on creative
methods. In the next section, the research purposes are presented. Then, the research
method and process are described. As a next step, the basic research results are dis-
closed and referred to a comparative research with the discussion. The article ends with
conclusions and suggestions referring to the role and potential of creative methods in
IT projects management.

2 Research Background

Project management in an enterprise using creative methods aimed at improving the
competitiveness of enterprises is becoming a fact. This has been confirmed by the re-
sults of the research done by Plotnikova and Romanenko [8], based on which the rea-
sons for implementing the innovative enterprise development model, as well as inno-
vative project management and creative technologies to manage projects in modern
conditions were identified. The results of research encourage a conscious, systemic and
targeted impact on the creative process and activities of creative employees as a basis
for project management.

In the era of high competition, companies are still looking for ways to introduce
technological innovations. More and more emphasis is placed on the process of IT pro-
ject management improvement. Often the question arises as to how projects can be
implemented better and faster than the projects of the competitors. IT project manage-
ment requires the use of various skills. These are purely IT skills but also the skills from
the area of project activities. Studies conducted among software development special-
ists by Chan, Jiang and Klein confirm the model, which indicates that basic teamwork
skills improve other specialist skills contributing to the achievement of better project
results. These software developer skills are the subject of research into software devel-
opment, but it turns out that in practice inadequate resources of programming staff and
narrow specialist skills are one of the main reasons responsible for the failure of soft-
ware development projects [9].



Studies carried out by Belski and Belski [10], who write about the harmful influence
of expertise on creativity, also confirm the above statement. This harmful effect is a
natural consequence of extensive professional experience and profound knowledge in
agiven area. A psychological barrier is formed that blocks flexibility and creative think-
ing. Itis called "psychological inertia” or "vector of psychological inertia" and consists
in the fact that previous professional experience is preferred in the process of solving
problems. Psychological inertia is such a powerful mechanism that without proper tech-
nigques one cannot overcome certain patterns and habits of thought. Experts in projects
quickly find solutions to problems without a great cognitive and time-consuming effort.
On the one hand, it is beneficial, but on the other hand it has negative consequences. In
this way, expert solutions are usually limited to knowledge specific to a given field and
with no use of new ideas.

Cheng, studying the cultures and systems of East and West, developed "C theory"
[11], where "C" means creativity. In this theory he included all valuable East and West
management practices in the form of five mutually supporting elements, which include
control, creativity, adaptability, personnel, and decision-making, Then I-Chan investi-
gated the use of "C theory" in project management [7]. Research has shown that the
higher is the use of "C theory™ in project management, the better is the organizational
efficiency. Additionally, among all the factors of "C theory", the creativity factor was
characterized by the highest positive correlation in project management with three of
the four dimensions of the Balanced Score Card, i.e. internal process, client satisfaction,
finance control.

The results of the above studies have demonstrated a significant impact of creativity
on project management and organizational efficiency, which can translate into an in-
creased probability of project success. It should also be remembered that client satis-
faction is one of the main elements of the modern definition of the success of an IT
project. And here creativity has also demonstrated the highest positive correlation and
the greatest predictive power (the influence of creativity on client satisfaction is the
biggest).

Interestingly, research shows that engaging people with the use of their creativity is
motivating. By encouraging people to think creatively, the leader creates at the same
time an internal motivation. This also shows the importance of the project team leader,
who can either effectively encourage or block the creative activities of his subordinates.
This has been confirmed by research involving owners of companies [12]. In the study,
three variables were used, i.e. the owner's experience in a given field, the personality
of the owner and the style of leadership. From the results of the research it follows that
the personality of the owner and his style of leadership have a significant correlation
with the degree of creativity in the organization.

The degree to which a company needs creativity and discipline - the main elements
of creative tension - depends on the speed with which the industry changes. To a certain
extent, freedom of thought and flexibility are essential for productive innovation teams.
The management faces the challenge of developing control mechanisms that will guide
projects in the right strategic direction and monitor companies progress towards their
organizational and project-related goals. Brem in his research work discusses various
creativity techniques and proposes a procedure for implementing a creativity workshop
and a time plan. He also discusses typical mental barriers for decision-makers to be
considered when planning such workshops [13].



It has been observed that creativity workshops are slowly becoming a common way
to engage employees in innovative undertakings. Nevertheless, it is difficult to find
examples in the literature on the implementation of creative techniques in organizations
in the IT industry. Perhaps this is due to the fact that the creative techniques are un-
derappreciated, and if they are used by IT teams, it is only the widely known Brain-
storming method [14].

3 Literature review

The third section is the result of an earlier literature analysis, and its aim is to present
the current publications on the research on the application and potential of creative
methods in the field of IT project management.

The selected set of keywords included three main domains: "Creativity", "IT pro-
ject” and "Software". Synonyms were identified for the domain "Creativity". The se-
lected keywords have been connected with logical operators and a search query was
created as follows: ("IT project” AND (creativity OR creative OR innovative) AND
"software"). The Scopus database was chosen for the selection of publications, as the
most voluminous database of reviewed scientific literature, including a wide variety of
data in each publication, useful for the analysis process. By applying the above-men-
tioned search query, 59 results were obtained.

After analyzing 59 studies, 15 publications were qualified for detailed analysis.
They discussed the importance and use of creative methods in IT projects in the era of
innovative technological development and social progress. Most of the other studies
concern only the issues of IT projects and software. Despite including the keywords
creativity / creative / innovative in the search query, they do not refer to creative tech-
nigues and do not raise the issue of creativity. Nevertheless, their analysis allowed to
identify the following contexts in which the "Creativity" domain is contained:

e innovative project,
innovation knowledge,
creative design task,
creative processes,
human creativity and innovation,
individual creativity in virtual worlds,
Scrum as an incentive for creativity,
creative information systems,

e innovative cross border IT platforms.

In IT project management, rigid software development rules and attachment to pro-
cesses and tools are applied, which according to Borucki "kills" creativity [15]. The
current market situation is difficult and uncertain at the same time and therefore stress-
ful. This reduces the efficiency of employees in terms of IT projects that do not fully
meet client expectations. An additional aspect that IT specialists must pay attention to
is ubiquitous innovation, the basis of which is thorough research and understanding of
client needs [16]. Stamelos, Settas and Mallini see the need for effective and innovative
education of IT specialists and IT managers in the field of various creative techniques.
In their article, they proposed the use of the so-called Management Antipatterns, which
consists of rediscovering bad patterns (Smoke and mirrors, Software bloat, Bullshit



Management, etc) [17]. Similar conclusions regarding the need for education in the
field of creativity were presented in the study aimed at checking the effects of introduc-
ing the creative method Design Thinking and Smart education to the subject of "IT
project management" during undergraduate studies. Intelligent education along with the
Design Thinking method gave positive results in teaching business students how to
manage IT projects successfully [18]. Some studies indicate that some IT companies
also see the importance of using creative techniques in IT projects and focus on devel-
oping the creative potential of their employees [19].

Often, IT projects are called "black swans" because of the high degree of difficulty
and uncertainty, and the highly innovative ones differ so much that standard ways of
managing them and developing systems cannot be successful [20]. Research confirm-
ing the validity of using creative techniques in managing uncertainty in IT projects was
presented by Marinho, Lima, Sampaio and Moura. They developed a project uncer-
tainty management guide in which they proposed the use of brainstorming and team-
work in multidisciplinary teams [21].

Other authors emphasize the understanding of techniques used in IT projects, which
should improve the existing project management processes used in most software de-
velopment works, as well as take into account unusual problems and creative ways of
solving them [20].

It turns out that most companies have IT specialists with the much-needed creative
potential and knowledge necessary to implement innovative solutions. This is important
due to the need to go beyond certain rigid patterns (so-called "out of the box") in IT
project management, creating teams with creative IT specialists, in order to collaborate
and understand what the users really require. Simonette claims in her article that it is
the attitude of the management that creates an atmosphere in the team for the emergence
of creative ideas and innovative solutions to current problems. He proved in his research
that promoting such an approach will ensure greater efficiency and innovation in IT
processes [16].

Very interesting conclusions were presented in the study by Wu, Rose and Lyytinen
using the Delphi method. During sessions with panel groups of IT managers, it proved
justified to use out-of-the-box thinking due to a large number of technical problems.
So-called innovation points have been established as a result of this study, which are
key problem areas that required innovative, unconventional solutions. Each point re-
quired a different problem solving approach and creative methods for finding a solu-
tion. According to the project managers, who are the experts, "the adoption of such
practices is novel and adds value to both practice and future research”. [20]

In the literature on the subject, there are studies in which the authors analyze
SCRUM as a method supporting creativity by dividing a project or large tasks into
smaller parts carried out incrementally. This approach stimulates the activity of the
"amygdala" in the brain, activating the creative thinking of the project team members.
[22]

The above literature review points out research gaps in the following areas:

o the shortage of studies showing the use of creative techniques in IT projects,

e the shortage of studies on the ways and places of applying creative methods
in IT projects,

e the best creative techniques recommended at each project stages or in specific
problem areas (so-called innovation points) have not been identified.



Moreover, when referring to project management standards promoted by the two
most important associations, PMI and IPMA, the practices of using creative methods
are not taken into account, although they are important for highly innovative projects,
which include IT projects. In these projects, standard project management and systems
development pathways are not sufficient for full success. Therefore, it is necessary to
develop this research area not only for practice but also for supplementing and devel-
oping the theory in the IT project management field.

For this reason, the authors of the article have attempted to fill the above-mentioned
gaps in the area of IT project management in the software development category.

4 Inventive methods

The science of inventive creation is a methodology of searching for creative solutions,
stimulating creative thinking in various fields. When there is a problem in the organi-
zation for which no ready solution is available, and the traditional methods and tech-
niques used so far are not fully operative, then the situation can be solved by using
inventive (creative) methods.

In the modern literature on the subject, many different divisions of the inventive
methods can be found. One of the divisions proposed by Koch [23] divides the methods
of creative problem solving into:

e intuitive and creative methods, involving the generation of new ideas through
subconsciousness, logic is not involved in this process but rather intuition, the
solution comes by launching the imagination,

e systematic and analytical methods based on logic, accompanied by a conscious
process,

e mixed methods - a combination of both categories, aimed at supporting the
logical method with intuitive and creative methods.

The most common intuitive and creative method, often used in companies, is Brain-
storming. This is a typical quantitative method. It is presented in detail in a monograph
written by its creator Alex Osborn [24]. The essence of this technique is searching for
problems and solving problems in groups diverse in many respects. The method was
developed by the advertising industry in the 1950s and remained popular in this indus-
try. Group Brainstorming can be an effective technique for generating creative ideas.
According to many researchers, Brainstorming helps to develop and support creative
thinking, which gives grounds for the statement that it is useful as a tool to stimulate
the team to think creatively in many areas [25, 26].

The second method included in the same group is Six Thinking Hats de Bono. Es-
tablished in 1985, it is still being modified and refined. The leading idea in this method
is a systematic group search for solutions to a given problem. The method shows 6
different viewpoints - hats marked with six different colours, which define the area of
individual thinking with artificially adopted attitudes [27]. The method allows generat-
ing a larger number of ideas of better quality for given problems compared to the usual
online discussion. Serrat's [28] experience allowed him to formulate the conclusion that
"The difference between weak and effective teams lies not so much in their collective
potential as in how well they use their ability to think together. The Six Thinking Hats
technique helps to raise the team's thinking potential”.



Creative methods are constantly evolving as a result of changing external conditions
and the need to solve problems on time. Part of this evolution is a more flexible under-
standing of the process related to creative problem solving. This evolution also includes
an emerging understanding of the construction of the problem solving style and the
impact that the construct has on creative productivity [29].

The most powerful tool, the evolution of which began in the fifties of the last cen-
tury, is the Theory of Inventive Problem Solving (abbreviated as TRIZ). It belongs to
the group of systematic and analytical methods. TRIZ offers a systematic approach to
problem solving, but requires creative ability to translate the recommendations pro-
posed by the inventive principles and standard inventive solutions into a specific area
of the problem [30].

The so-called System Operator, often called Nine Screens or System Analysis, was
listed as the first tool in the TRIZ methodology. At the same time, it is one of the best
tools for systematizing the thinking process in the category of time and space. Effective,
strong thinking is primarily systemic, block thinking that allows looking at the problem
as a whole. When analysing the problem in a company, it is necessary to look more
broadly, not only on the problem (system), but also on its environment (supersystem
system) and on the components of the problem (subsystem). Additionally, the whole is
analysed in a time perspective, i.e. past, present and future. System Analysis is used in
almost every problem area, from the initial definition of the problem to the assessment
of the best solutions, and for all types of situations, both technical and non-technical.
This method helps managers to identify basic technologies, develop product/service,
adopt proper business strategy, make objective decisions, and analyse technical and
organizational strategies. Owing to the use of this method, the objective decision-mak-
ing process can make companies focus on the right technological strategy and take the
right innovation strategy [31]. Altshuller [32] - the creator of the method - has claimed
that the problem can be more effectively solved by changing the supersystem, i.e. the
environment of the problem to which the given system (problem) belongs, or its com-
ponents, i.e. the elements that make up the system. Thus, the qualitative difference of
this method lies in the ability to see not only the system that means problem, but also
the supersystem and its components in time perspective (past, present and future).

One of the recently developed TRIZ tools is the method proposed by Altshuller's
student - Valerie Souchkov (TRIZ Master) - RCA + (Root Conflict Analysis +). This
is a combination of a typical cause-and-effect analysis, otherwise called 5 x Why, with
a matrix of contradictions. The chain analysis leads to the main cause of the undesirable
effect, while the use of matrix allows finding solutions to the problem. The method
allows solving both technical and management problems from identification of the
problem and its causes to finding solutions and evaluating them. RCA + allows isolat-
ing and mapping contradictions that appear in technical or business systems and their
environment, and which are the main cause of problems [33]. It often plays a major role
in patent solutions, because the revealed root causes can directly suggest directions for
innovative solutions.



5 Research purposes

In the light of the above described issues of IT project management and the potential of
creative methods, it has been considered reasonable to conduct research combining both
these areas. Therefore the main goal of the present study is to examine if and in what
areas creative methods have the potential for IT project management. The implementa-
tion of the main objective consists of the following partial objectives:
1. Evaluation of the creativity factor in IT project management in the surveyed
IT teams, broken down into:
a) knowledge and application of creative methods in IT project man-
agement,
b) effect of psychological inertia,
c) the potential of the proposed creative methods for IT project man-
agement.
2. Selection of application areas of the proposed creative methods in the IT pro-
ject management.
3. Verification of the impact of the order in which creative methods are applied
on their assessment.

6 Research method and process

This study is an experimental study conducted in 2018-2021. Basic research was carried
outon IT teams from 52 IT organizations from the SME sector within the same category
of IT projects - developing dedicated software for organizations. Then a comparative
study was conducted involving another 30 IT organizations from the SME sector. Due
to voices questioning the validity of the use of student samples in applied research [34],
it was decided to experimental research on real IT teams in natural conditions - in their
organizations while working on IT projects.

The study assumes the following stages:

o selection of IT teams involved in the comparable IT projects, the subject of

which is the development of software dedicated to the organization,

o assessment of psychological inertia during the work of IT teams on problem

tasks,

e lecture and workshop training on selected creative methods,

e experimental research using creative methods in natural conditions - in com-

panies on real IT project.

IT teams were selected as a result of announcing the recruitment of IT companies
for research. From among the applying organizations, the ones that met all the criteria
assumed important for the study were selected:

e implementation of IT projects where the object is to develop dedicated soft-
ware for organizations,
o stability of the IT team - the team has worked in the same composition at
least in one project,
e the team did not specialize in the creative methods proposed in the study.
These criteria were to ensure the homogeneity of the research objects.



Before using creative methods, the effects of psychological inertia during the work
of teams in IT projects were assessed. The teams were asked to solve 3 problem tasks
related to IT project management in the category of custom software. All teams were
given the same tasks. These tasks required, in particular, the design of new solutions
and the planning of new activities. During their resolution, the work of the teams was
subjected to observation. Researchers assessed in which processes and areas inertia
works most strongly when solving problem tasks. The teams were then interviewed and
confirmed these assessments. These interviews also made it possible to identify the
most common effects of psychological inertia in IT projects.

The next stage of the research project was to introduce IT teams to the subject of
inventive creation through a lecture and workshop training on selected methods. Printed
methods guidelines were provided to each member of the IT team. Then IT teams went
through the process of solving problem cases related to IT project management with
the use of the proposed creative methods. Teams used creative methods in a specific
order proposed by the researchers, i.e. Brainstorming, Six Thinking Hats, System Anal-
ysis (TRI1Z), Root Conflict Analysis RCA + (TRIZ).

One of the most important problem areas in the management of IT projects related
to custom software is well-defined and organized cooperation with the client for whom
the project is implemented. All IT teams have the biggest problems in this area. There-
fore, working with creative methods was expected to find improvements in this area.
Researchers had access to documentation from each team's previous similar project. It
was used to select problem points in the above-selected area and to identify how the
team dealt with them.

The problem points were repeated in most projects. Therefore, it is possible to list
the problems that the teams dealt with:
low client awareness of their IT needs,
unspecified, generally formulated client requirements,
lack of consistency in business expectations and needs,
delegating incompetent people to the project by the client,
the contractor's lack of knowledge of the client's industry specifics,
lack of client involvement and direct users of solutions and functionalities in
design works,
lack of the project support by the client's senior management,
lack or inadequate communication with the client,
extensive decision path at the client,
underestimating the duration of project tasks.

During the experiment, it was compared what new solutions the team generates for
these problem points using the indicated creative methods. Both the problem solving
process and the generated solutions were assessed. The method evaluation criteria were
as follows: degree of difficulty, number of solutions, time to find a solution, innovation
of solutions, quality of solutions. During the experiment, the researchers coded the
scores in the established criteria on a 10-point scale (from 1 - lowest to 10 - highest).

In the final stage of the research, IT teams were asked to give an overall assessment
of the creative methods used in the experiment in terms of the possibility of producing
the best results in IT project management. Additionally, IT teams indicated in which IT
project management processes the application of particular methods can be important.
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Ultimately, the results of the research described above were grouped into the fol-
lowing areas:

o experience and knowledge of the IT team in the field of creative methods,

o effect of psychological inertia,

e assessment of creative methods,

o application of creative methods in IT project management processes.

The obtained results were subjected to statistical analysis.

In the first half of 2019, a parallel comparative study was undertaken. The aim was
to verify the impact of the order in which creative methods are applied on their assess-
ment. The comparative study was conducted on IT teams in 30 organizations from the
SME sector. It differed in the order in which creative methods were applied in experi-
mental solving of problem cases related to IT project management. The following se-
quence of the application of creative methods was adopted: Root Conflict Analysis
RCA + (TRIZ), System Analysis (TRIZ), Six Thinking Hats, Brainstorming. The ob-
tained results were subjected to statistical analysis and compared with the results ob-
tained in the basic study.

7 Research results

In this chapter, the results of the basic research carried out on 52 SME organizations
(IT teams) are presented. The next step is to compare these results with the results ob-
tained in a comparative study (changing the sequence in which the individual methods
are applied).

The aim of the first part of the study was assessment of the knowledge and appli-
cation of creative methods in IT project management done by IT teams. Of the 52 teams
studied, 46 teams were familiar with Brainstorming, only 4 teams were familiar with
the Six Thinking Hats method, 3 teams with Design Thinking, and one with Ishikawa
Diagram. 6 teams do not know any creative method. However, no team is in the habit
of using any creative method in their daily work.

The second stage of the study was an experimental study of psychological inertia.
As a result of the experiment, the following processes and areas were identified by
observation in which inertia had the strongest effect:
searching for the causes of problems,
solving problems,
designing new solutions,
planning new activities,
performing seemingly routine activities,
human resources management - delegation and verification of performed ac-
tivities.

Additionally, after explaining the mechanism of psychological inertia, the teams were
able to identify the following effects of inertia in their IT projects:

e the habit of carrying out various projects in the same way,

e transfer / copying of solutions,

e duplication of the same schemes.
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The next stage of the study was to assess the potential of the proposed creative
methods for IT project management. The evaluation was made as a result of experi-
mental studies using the established evaluation criteria. The results are shown in Fig. 1.
The following abbreviations were used in the presentation of the results: BS - Brain-
storming, 6H - Six Thinking Hats, SA - System Analysis, RCA + - Root Conflict Anal-
ysis. The evaluation applied a 10-point scale, where 0 means the lowest, the smallest,
the shortest, and 10 - the highest, the largest, the longest.

8,00
quality of solutions 5,25 7,00

8,75
innovation of solutions 456 7,44

time to find a solution 222 675

number of solutions )
I . 6,50

degree of difficulty 331 4,31

RCA+ mSA m6H mBS

Fig. 1 Ratings of selected creative methods in individual criteria

The most difficult method has turned out to be the RCA + method, and the easiest
— the commonly known Brainstorming method. The most numerous solutions are gen-
erated by the Brainstorming method, followed by RCA + and System Analysis. The
time of finding the solution was the shortest with the use of the System Analysis
method, and the longest with the use of RCA +. As for the last two criteria: innovation
of solutions and quality of solutions, the highest scores were obtained by the RCA +
method, followed by System Analysis — nearly 50% higher compared with the number
of scores obtained by Brainstorming. It should be noted that these criteria are the criteria
most-valued by IT teams in project management (the highest weights - see Table 1).
The Six Thinking Hats method oscillates around the middle of the scale in all criteria.

Teams were asked to assign weights to each of the criteria. Table 1 shows the aver-
age results obtained in the study.

Table 1 Average weights assigned to criteria for the evaluation of creative methods.

Criteria Weights
degree of difficulty 11
number of solutions 11
time to find a solution 14
innovation of solutions 31
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quality of solutions 33
Total 100

Then, the assessment of methods in individual criteria could be reduced to a
single indicator, allowing for the unambiguous determination of the effectiveness of a
given method in IT project management. For this purpose, the grades from individual
criteria were recalculated on a 10-point rating scale in terms of 0 - the worst, 10 - the
best, and the weights assigned to them were applied. Table 2 presents the effectiveness
indicators for individual methods.

Table 2 Weighted effectiveness indicators for individual methods.

Method Weighted effectiveness indicator
BS 4,57
6H 4,81
AS 6,56
RCA+ 6,97

The results presented above clearly indicate that the most effective methods for IT pro-
ject management from among those used in the study are RCA + and System Analysis.

The final part of the study focused on the evaluation of creative methods by IT
teams. Fig. 2 shows an overall evaluation of the methods which concerned the possi-
bility of achieving the best results in the IT project management. The graph presents
the percentage of indications to a given method as the most effective in IT project man-
agement.

100%
80% 67%
0% 52%

40% 17% .
20% 6% -
0% ||
BS 6H SA RCA+

Fig. 2 Evaluation of selected creative methods in terms of the best results in IT project manage-
ment

Almost half of the IT teams considered the RCA + method as the one that could bring
the best results in IT project management. System Analysis was in the second place.
Brainstorming, which is the method best-known among IT teams, received the lowest
percentage. Twenty two teams indicated more than one method. In most cases it was a
combination of the System Analysis and RCA + methods.

In IT project management it is also important when a given method should be used
and in which phase of the project life cycle it is useful. To this end, IT teams were asked
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to specify in which IT project management processes the use of particular methods may
be important. The obtained results are shown in Fig. 3.

maintenance w 27 36
testing r 27 32
implementation 15 32 44
design 40 47

analysis ﬁ 47
|

tanning. [y

planning 32

0 10 20 30 40 50

RCA+ mSA m6H mBS

Fig. 3 Application of selected creative methods in IT project management processes.

In the planning and analysis process, System Analysis obtained the highest rating.
In other processes, i.e. design, implementation, testing and maintenance, RCA + clearly
predominated, and System Analysis was in the second place receiving more than half
of the scores. Brainstorming was considered among the top two only in the planning
process. In the remaining processes, both Brainstorming and Six Thinking Hats were
considered less important compared to the RCA + and System Analysis methods.

An important element of the conducted research is verification of the significance
of the sequence in which creative methods are applied on their assessment. For this
purpose, the presented results will be compared with the results obtained in a compar-
ative study (with the changed order of the application of individual methods).

The group participating in the comparative study had a similar structure in terms of
their knowledge of creative methods, the use of these methods in work related to IT
projects and the evaluation of psychological inertia. The comparison of results regard-
ing an overall assessment of the methods in terms of the best results in IT project man-
agement did not show any significant differences (see Table 3).

Table 3 Comparison of the best results of selected creative methods in the IT project manage-
ment.

BS 6H SA RCA+
basic study 6% 17% 52% 67%
comparative study 7% 13% 53% 70%
Difference -1% 4% -1% -3%
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Table 4 presents the differences in the results of the evaluation of creative methods in
terms of the adopted criteria. In this more detailed assessment, the differences are also
insignificant and do not exceed 5%.

Table 4 Comparison of the ratings of selected creative methods in individual criteria

Criteria BS 6H SA RCA+
basic study 2,42 4,63 4,69 6,52
degree of difficulty comparative study 2,70 4,33 4,67 6,43
Difference -2, 77% 3,01% |0,26% |0,86%
basic study 7,10 4,46 5,40 5,92
number of solutions comparative study 7,07 473 5,87 5,80
Difference 0,29% -2,72% | -4,63% | 1,23%
basic study 5,56 5,73 5,27 6,42
time to find a solution comparative study 5,93 5,97 5,43 6,23
Difference -3,76% | -2,36% |[-1,64% |1,90%
basic study 3,44 4,88 7,44 8,63
innovation of solutions | comparative study 3,43 4,53 7,70 8,50
Difference 0,09% 3,51% |[-2,58% |1,35%
basic study 3,85 4,90 7,31 8,35
quality of solutions comparative study 3,53 4,83 7,57 8,60
Difference 3,13% 0,71% |-2,59% |-2,54%

The last part of the research was an assessment of the applicability of individual meth-
ods in the IT project management processes. Differences in this area are presented in

Table 5.

Table 5 Comparison of indications for the use of selected creative methods in IT project man-

agement processes.

Processes BS 6H SA RCA+
Planning 1,79% 4,74% -1,67% 1,41%
Analysis 2,95% 6,28% 6,28% 9,74%
Design -5,64% 6,28% 6,41% -0,38%
Implementation -5,51% -2,05% 1,79% -1,28%
Testing 0,38% 2,31% -1,92% 5,13%
Maintenance -2,05% 4,10% 1,41% -2,56%
Average -1,35% 3,61% 2,05% 2,01%

According to the data presented above, it should be stated that no significant differences
were observed in this area of research.
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8 Discussion

The research has shown that the knowledge of both creative methods and their use in
project management by IT teams is weak. Asked about the reason for this state, IT
teams in most cases answered that they could not see any possibility of applying these
methods in IT project management, although their assessment of the potential of the
creative methods presented to them gave completely different information. Every team
has been fully aware of the fact that creative methods are of some use in the IT project
management process. Only 7 teams have thought that Brainstorming is not useful in
any IT project management process. The same concerned the method of Six Thinking
Hats claimed to be rather useless by the 3 teams. This indicates the lack of knowledge
of the creative methods and the lack of awareness of their potential among IT teams
rather than the impossibility of applying these methods in IT project management. A
premise for this supposition is the double number of indications regarding the use of
creative methods in IT project management processes given to System Analysis and
RCA+ in comparison with Brainstorming and Six Thinking Hats, remembering that,
unlike the other two methods, the methods of System Analysis and RCA + were not
known to any of the IT teams.

A positive result is the IT teams’ awareness of the impact of psychological inertia
in their work. The most serious problem, however, is the habit of implementing various
projects in the same way, while every project is, by definition, something unique. This
also refers to copying ready-made solutions and applying them to situations requiring
an individual approach. Creative methods have a potential here, offering the possibility
of making project performer free from the psychological inertia in areas in which it
interferes.

Considering the sums of applications of particular methods throughout the entire IT
project management cycle, the most applications were indicated for RCA + and System
Analysis methods, more than 50% more than as for the Brainstorming or Six Thinking
Hats methods.

An important element of the study was verification of the impact of the order in
which creative methods were applied on their assessment. As shown by the results of
the basic research and the results of a comparative study, the differences in all areas of
the research were insignificant. This proves that the order in which the creative methods
are applied by IT teams does not affect their assessment. This information is very im-
portant as in this way it is possible to avoid burdening the results with an error caused
by the impact of the sequence in which the methods are recognized and applied on the
assessment of their effectiveness and usefulness in a specific areas of IT project man-
agement.

9 Conclusions and suggestions

The results of the conducted research suggest that in the IT environment there is a lack
of sufficient knowledge about creative methods and their applicability in IT project
management. This is in line with the research reports from recent years, in which doubt-
ing the potential of creative IT sector becomes more and more apparent (Gartner, 2018,
The Standish Group, 2018). Bearing in mind the positive correlation of creativity with
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project management and overall organization performance, it should be considered im-
portant to undertake and deepen research in this area of the IT environment. Especially
as regards the IT project management, very important is the occurrence of a high posi-
tive correlation of creativity with client satisfaction - crucial in any assessment of the
IT project success [7].

The main potential of creative methods consists in the possibility to overcome psy-
chological inertia, which causes many mistakes in IT project management and misun-
derstandings in relations with the clients (recipients of the project products). Neverthe-
less, it should be borne in mind that using creative methods does not generate random
solutions but rather the most ideal solutions. This approach may prove to be crucial in
the elimination of common weaknesses in IT project management, such as identifica-
tion of real user needs, creeping scope, unused system functions, technological debt.
Here the methods from the TRIZ group can play a special role, because TRIZ and IT
projects, the aim of which is to create IT systems dedicated to a given organization,
have in their assumptions the same main goal, i.e. to provide a methodology that will
allow the creation of technical systems offering the best possible implementation of the
functions with the least possible expenditure.

The results of the research indicate the need to build in the IT environment aware-
ness of the role and potential of creative methods in IT project management. It would
be a good practice to include workshops on creative methods into the education of IT
project management. Further research should aim at locating creative methods in pro-
ject management standards. This could significantly increase the success rate of IT pro-
jects.
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