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THE USE OF TRADITIONAL AND AGILE
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ABSTRACT

OBJECTIVES:

The main aim of this article was to present the use of traditional and agile project
management methodologies in companies in the communication and information
technology (ICT) industry.

MATERIAL AND METHODS:
The following methods were used to obtain research material and present the
obtained results: literature studies, diagnostic survey, descriptive, tabular and graphic.

REsULTS:

The following results were obtained in the study: (1) most of the respondents had
the opportunity to work with both traditional and agile project management meth-
odologies; (2) PRINCE2° was the popular traditional methodology and Scrum was
the most popular agile methodology among the respondents; (3) the respondents
valued higher the agile methodologies included the study (Scrum, XP, FDD) than
the traditional ones (PMBoK", PRINCE2®) in terms of the quality and efficiency of
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work; (4) according to the respondents, the most important advantage of traditional
methodologies is the use of a transparent structure, whereas the most important
advantage of the agile methodologies is defining the project success as an ability to
deliver business value to the end-user; (5) according to the respondents, the biggest
disadvantage of traditional methodologies is late testing of the implemented solutions,
and the biggest disadvantage of the agile methodologies is their lower predictability.

CONCLUSIONS:

The article succeeded in achieving the main objective and research tasks as well
as verifying the research hypotheses. Due to its limitations, it constitutes a starting
point for further analyses of the problem area undertaken.

KEYWORDS: project management, traditional project management methodologies, ag-
ile project management methodologies, quality, efficiency, ICT sector

INTRODUCTION

Over the last 30 years, the communication and information technology
(ICT) industry has been developing dynamically (Liebert, 2017, p. 272). Rapid
processes of digitization and computerization of societies resulted in the
creation and implementation of hundreds of thousands of IT (Information
Technology) projects around the world over the last few decades.

Before starting any project (not only an IT project), it is necessary to choose
the appropriate project management methodology (Krysiak, Glowania, 2017,
p. 81). There are two main options: traditional (classic) methodologies that are
characterized the need for detailed planning of the product and the project
implementation and the use of restrictive norms and standards for project
management (Wyrozebski, 2011, p. 189), and agile (adaptive) methodolo-
gies, which have an incremental character and are based on feedback-based
cooperation with the client (Liebert, 2017, p. 276). These approaches differ
significantly in several areas, such as: product responsibility, the importance
of initial stages of work, the concept of success or change management. It is
also worth noting that in the case of traditional methodologies, resources and
implementation time may change due to the need to adapt to the pre-imposed,
fixed scope of the project (Palmquist et al., 2013, p. 5). When using agile
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methodologies, by contrast, this relationship is reversed: resources and time
remain unchanged whereas the scope of the project is adapted to the changing
requirements (expectations) of the client.

The authors’ research showed that the articles so far focused on theo-
retical aspects of project management with the use of traditional and agile
methodologies (e.g. Fernandez, Fernandez, 2008, pp. 10-17; Cervone, 2011,
pp- 18-22; Inayat et al., 2015, pp. 915-929). As noted by Zuzek et al. (2020, p.
9245) there is a need for in-depth case studies and statistical analyzes in this
area. Hence, the main goal of this article is to present the use of traditional
and agile project management methodologies in companies from the ICT
industry. Four research tasks were stated to accomplish this aim: (1) a critical
review of Polish and international literature on traditional and agile project
management methodologies, (2) an analysis of the level of knowledge of agile
project management methodologies among employees of the ICT industry,
(3) evaluation of the quality and efficiency of work with the use of traditional
and agile project management methodologies, (4) a presentation of the most
important advantages and disadvantages of traditional and agile project man-
agement methodologies.

Two research hypotheses were stated:

o HI: Most of the representatives of the ICT industry who participated
in the survey are familiar with at least one agile project management
methodology.

o H2: Agile project management methodologies are better assessed in
terms of the quality and efficiency of work by the representatives of
the ICT industry participating in the survey than the traditional ones.

H.: refers to research conducted by Antlova (2014, pp. 929-933), which
showed that companies operating in the ICT industry when compared to
companies operating in other sectors more often use agile project manage-
ment methodologies.

H.: in turn, refers to the views according to which agile project management
methodologies, unlike traditional methodologies, are closer to the specificity
of IT projects, which are characterized by a high degree of uncertainty and un-
predictability (e.g. Alleman, 2005, pp. 324-334; Cicmil et al., 2006, pp. 675-686).
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To the best of the authors’ knowledge, these hypotheses, though may seem
to be obvious, have not been verified.

The article consists of five parts. After the introduction, the material and
research methods are presented. In the next chapter, of a theoretical nature,
a review of literature on traditional and agile project management method-
ologies is made. In the next part, the results of the study are presented and
interpreted. The last chapter is a summary and presents the conclusions,
limitations and proposals for further research on the subject matter.

The added value of the article is the systematization of knowledge in the
field of traditional and agile project management methodologies, as well as
recognition of the level of their knowledge and use in enterprises from the
ICT industry. Thus, in the opinion of the authors, the article fills the gap in
both the theory and practice of project management.

MATERIAL AND METHODS

Two methods of obtaining research material were used to achieve the aim and
tasks, as well as to verify the hypotheses: literature studies and a diagnostic survey.

The method of literature studies was used to evaluate the current state
of knowledge on traditional and agile project management methodologies.
Importantly, this method does not assume a priori questioning of existing
theories, but focuses on recognizing their discrepancies with specific exam-
ples of activities from practice (Walczak, 2015, pp. 22-32). A critical review
of the literature is the initial stage of the research procedure. It is especially
useful in comparative works, the authors of which try to show similarities,
differences and relationships regarding ideas, beliefs and views. It makes it
possible to reveal the weaknesses of the conceptual categories and theoretical
and methodological concepts presented in the analyzed sources, and, even-
tually, it allows to propose their modifications, corrections and supplements.
When selecting the literature for this article, its availability and credibility
were taken into account. Most of the articles cited by the authors have been
published in renowned national and international journals.
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As far as the diagnostic survey method is concerned, the survey question-
naire technique (the CAWI - Computer Assisted Web Interview) was used.
The study was conducted on a group of 260 people from April to May 2022.
The selection of respondents was purposive. They were representatives of the
ICT industry holding various positions. Importantly, they came from different
countries including: Poland, Germany and the United States. More on the
research sample will be presented in the findings section. Multiple and single
choice answers were used in the questionnaire. The aforementioned ques-
tionnaire was placed on the Internet in the form of a Google Form. It is worth
mentioning that the technique used has its advantages and disadvantages. The
advantages of the online survey include the high quality of the collected data
resulting from the specificity of network communication (Pietrzak et al., 2019,
p. 11). There are phenomena of the so-called disinhibition and self-disclosure
(Joinson, Paine, 2007, pp. 237-252; Sillence, Briggs, pp. 727-748). Respondents
are more likely to admit what they would not admit in traditional surveys,
which is caused by the absence of the interviewer and a relatively high sense
of anonymity in the net (Jiang et al., 2013, pp. 125-143). Moreover, people
who are shy (Saunders, Chester, 2008, pp. 2649-2658), introverted or neurotic
(Orchard, Fullwood, 2010, pp. 155-169), people with social phobia (Carlbring
etal., 2007, pp. 123-128), people who stutter (Stoudt, Ouellette, 2004, p. 175-
194), people with hearing impairment (Barak, Sadovsky, 2008, pp. 1802-1815)
or socially stigmatized people (McKenna, Seidman, 2005, pp. 89-110) can
take part in the survey. On the other hand, the limitations of the online sur-
vey include problems with ensuring representativeness and a low percentage
of responses, which make it impossible to generalize the conclusions of the
research (Siuda, 2016, p. 60).

Finally, the research material processing methods used in this article in-
cluded: quantitative and qualitative analysis, synthesis, and deduction. In this
process, a Microsoft Excel 2013 spreadsheet was used. The following methods
were used to present the research results: descriptive, graphical and tabular.
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LITERATURE REVIEW

In order to begin an analysis on IT project management methodologies, it
is important to understand the definition and key features of the project first.
According to PMI (Project Management Institute) (2013, p. 3), the project is
a “temporary endeavor undertaken to create a unique product, service or
result”. In this definition, two keywords should be noted:

« temporary — each project has a fixed start and end, set by a specific

time frame;

« unique - each project is unique, therefore is no equality sign between
two projects. They can be similar when, for example, they are de-
rived from previously implemented projects, or when two projects of
competing companies have the same goal; one will always, however,
find differences between them, such as budget, number of employees
involved (more broadly, resources), scope.

Before starting the project, it is necessary to choose its implementation
method (Soroka-Potrzebna, 2019, p. 90). In this regard, there are two approaches:
traditional and agile. Some authors (e.g. Jahr 2014, pp. 35-45; Gemino et al., 2021,
pp- 161-175) also point to the possibility of using hybrid solutions.

Traditional project management methodologies have been discussed in great
detail in the literature on the subject (Ruel et al., 2010, pp. 43-60; Anantatmula,
Webb, 2014, pp. 67-83). They are characterized by adopting a linear approach
to project management, often referred to as the “cascade approach” (Dima,
Maassen, 2018, p. 317). This means that all project phases are carried out in
sequential order, with each phase having to be completed before the next
one can start. Consequently, traditional project management methodologies
are effective when the client has clearly formulated needs, there is a fixed
budget for the project implementation, and a specific project completion
date. Moreover, traditional project management methodologies work well
when the goal of the project is well defined and the technique for achieving
it is clearly and comprehensively formulated. In addition, there must be little
likelihood of a change in scope during the project implementation (Soroka-
Potrzebna, 2019, p. 92).
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The traditional methodologies include: PMI PMBoK® (Project Management
Body of Knowledge), TenStep, or PRINCE2° (Projects In Controlled Environments).
The latter is a newer version of PRINCE, which was created in 1989 on the
basis of the PROMPT (Project Resource Organization Management Planning
Technique) methodology (Matos, Lopes, 2012, pp. 787 — 794). It is worth not-
ing that PRINCE2® comes from Great Britain and is still a standard project
management methodology (not only IT-related) in this country, used both in
the private and public sectors (Sobieraj et al., 2021, pp. 554-555). Theoretical
considerations on the differences between the above-mentioned method-
ologies can be found in the works of authors such as Wideman (2002), and
recently Karaman & Kurt (2015, pp. 572-579).

In response to the need to implement projects under conditions of in-
creased uncertainty, agile project management methodologies emerged (Soroka-
Potrzebna, 2019, p. 92). Their origins date back to 2001, when on February
11-13, a group of experienced software development practitioners presented
the Manifesto for Agile Software Development (Rodriguez et al., 2019, p. 137).
According to its assumptions, when implementing projects, the following
should be valued: “(1) Individuals and interactions over processes and tools,
(2) Working software over comprehensive documentation, (3) Customer
collaboration over contract negotiation and (4) Responding to change over
following a plan” (McKnight, 2014, p. 169). Thus, according to some authors
(e.g. Pichler, Schulze, 2005, pp. 371-373), agile methodologies refer to the
principles of “lean” thinking, based on flexibility and simplicity.

In recent years, there has been a dynamic increase in publications on agile
management methodologies. In the last five years alone, more than 80 articles
have been published according to the Web of Science (e.g. Tripp, Armstrong,
2016, pp. 170-179.; Sun, Schmidt, 2018, pp. 234-243; Albuquerque et al., 2020,
pp. 135-151; Gjoystdal, Karunaratne, 2020, pp. 95-106; Jimenez et al., 2020,
p. 10352; Javed et al., 2021, pp. 132-139; Koch, Schemuly, 2021, pp. 699-720).
The most popular agile methodologies include: Scrum, Cobit, Kanban, XP
(eXtreme Programming), TDD (Test-Driven Development) and FDD (Feature-
Driven Development). It is worth mentioning that nowadays project teams
quite commonly do not use only one methodology, but rely on a combination
of several methodologies at the same time, for example the recently created

Journat oF Mopern Science Tom 2/49/2022 515



P PIETRZAK, M. CIECIORA, K. KLIMASZEWSKI

Scrum-ban (Bhavsar et al., 2020, pp. 1626-1634), which is a combination of
good practices taken from Scrum and Kanban (Wolf, 2014).

The general scheme of the project life cycle in the case of agile methodol-
ogies is based on five phases distinguished by Bhavsar et al. (2020, p. 1627):
creating a vision (including defining the scope of the project and the principles
of cooperation within the project team), speculation (clarifying the function-
ality for the product; creating iteration plan), exploration (providing the user
/ owner of the product with functionality; implementation of mechanisms
minimizing the costs of changes), adaptation (review of the product, project
team and project implementation method; taking corrective actions), closing
(creating a database of experiences for the next project; celebration).

To sum up, agile project management methodologies focus on an iterative,
cyclical and collaborative approach, while traditional methodologies, though
can be collaborative, mainly consist of well-defined processes taking place in
a specific sequence to implement the project.

According to many authors, both traditional and agile project management
methodologies have their advantages and limitations (e.g. Walczak, Kuchta,
2013, pp. 75-95; Flora, Chande, 2014, pp. 3626-3637; Spundak, 2014, pp. 939-
948; Raharjo, Purwandari, 2020, pp. 123-129; Thesing et al., 2021, pp. 746-756).
Hence, in the next part of the article, the results of the authors’ own research
on the use (popularity) of these methodologies in projects implemented in
the ICT industry will be presented.

RESEARCH FINDINGS AND DISCUSSION

As indicated earlier, 260 people took part in the study. Men constituted
the vast majority (230 people, i.e. 88.5%) of the research sample. Most of the
respondents were aged 35-44 (40% of the research sample) and 25-34 (35%
of the research sample). More than half of the respondents indicated a city
with over 500,000 inhabitants as their place of residence. By origin, 60% of
the survey sample was Polish, 25% American, and 15% German. 75% of the
respondents declared that they had a university education. When considering
the size of the employer’s company, nearly 23% of the respondents indicated
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the company employing 51 to 100 people. The same percentage indicated
enterprises employing from 251 to 500 people. In turn, considering the roles
played in the implemented projects, the largest number of respondents (220
people) were responsible for the development of software and its architecture,
management (50 people), and decisions in terms of product functionality
(product owners) — 35 people. For this last question, respondents could in-
dicate more than one answer.

The first part of the study was devoted to the knowledge of project man-
agement methodologies among the respondents. Most of them had the
opportunity to work with the use of traditional (60.4%) and agile (84.6%)
methodologies. In the case of traditional methodologies, 35.5% of respond-
ents indicated that they knew PMBoK"® and 38.7% — PRINCE2®. None of the
respondents declared knowledge of TenStep.

In turn, in the case of agile methodologies, Scrum was the most popular.
All respondents who declared knowledge of the agile approach also indicated
knowledge of Scrum. This is in line with the results of studies obtained by,
among others, Ozieranska et al. (2016, pp. 79-96), Lopez-Alcarria et al. (2019,
p. 2915). Scrum is a methodology valued for its simplicity and high efficiency
(Sienkiewicz, 2012, pp. 62-63). It is worth emphasizing that Scrum is a uni-
versal project management framework and can be successfully used not only
for software development (IT projects). Apart from Scrum, the respondents
declared they knew XP (23.1% of the respondents) and FDD (13.5% of the
respondents). Thus, H1, stating that the majority of the representatives of the
ICT industry who participated in the survey are familiar with at least one agile
project management methodology, was verified positively.

In the next part of the survey, the respondents were asked to evaluate the
quality of their work (including overall user satisfaction) and its efficiency
using traditional and agile project management methodologies. Work efhi-
ciency was defined by the respondents as “the relation of the obtained results
to the incurred inputs” (Baran et al., 2015, p. 172). Each of the methodologies
could be rated on a scale from 1 to 5 (where 1 meant very unsatisfactory and
5 - very satisfactory). The obtained results are presented in Table 1.

All of the agile project management methodologies identified by the re-
spondents had a higher average assessment of the quality and efficiency of
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work than the traditional methodologies. It is worth noting that XP received
the lowest marks of all agile methodologies. This is probably due to the fact
that this methodology is used to implement projects in which it is impossible
to estimate the time needed to implement the adopted assumptions, and it is
impossible to define the final effect of the project or the direction in which
the project would unfold. Nevertheless, H2 (agile project management meth-
odologies are better assessed in terms of the quality and efficiency of work by
the representatives of the ICT industry participating in the survey than the
traditional ones), was also verified positively.

Table 1. Assessment of the quality and efficiency of work with the use of traditio-
nal and agile project management methodologies

Type of methodology | Type of methodology Type of assessment Average grade
Assessment of the quality of work 291
PMBoK®
Work efficiency assessment 3.00
Traditional
Assessment of the quality of work 3.09
PRINCE2®
Work efficiency assessment 3.00
Assessment of the quality of work 420
Scrum
Work efficiency assessment 3.98
Assessment of the quality of work 3.20
Agile XP
Work efficiency assessment 3.20
Assessment of the quality of work 3.50
FDD
Work efficiency assessment 3.88

Source: Own elaboration based on conducted research.

The next part of the study was devoted to assessing the advantages and
disadvantages of both traditional and agile project management method-
ologies. They were distinguished on the basis of the review of the literature
on the subject. The most common advantages of traditional methodologies
are (Soroka-Potrzebna, 2019, p. 92): the use of a transparent structure, early
definition of requirements and the end goal, ease of management (each phase
of the project has specific results and a review process), clear information
transfer, creating clear and understandable documentation, diversified re-
sponsibilities of project team members. On the other hand, the shortcomings
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most often include (Saynisch, 2010, pp. 21-37; Mahalakshmi, Sundararajan,
2013, pp. 192-196): late testing of implemented solutions, in-depth analysis
of the client’s (or end-user’s) needs, the need to precisely define the results of
the project before its commencement, absolute compliance with the adopted
schedules, problems with the assessment of the progress of the project during
its lifetime, rigorous adherence to the project phases.

The respondents were again asked to rate the listed advantages and dis-
advantages on a scale of 1 to 5 (where 1 meant a completely negligible ad-
vantage / disadvantage, and 5 - a very significant advantage / disadvantage).
According to the respondents, the greatest advantage of traditional method-
ologies is the use of a transparent structure — Table 2. Projects implemented
using traditional methodologies have a well-planned beginning and end, as
well as successive phases. For members of the project team (e.g. developers
or testers), this means greater stability and easier estimation of the amount
of time needed. Another important advantage of traditional methodologies
is the use of comprehensible and readable documentation. Thanks to it, it is
much easier for a new employee to start work, as well as to see the cause of
any errors in the final product (e.g. software).

The biggest problem related to the use of traditional project management
methodologies, according to the respondents, is late testing of implemented
solutions (average grade 4.19). According to the guidelines of these meth-
odologies, the product is tested only after its production, and not during the
process, which causes delays in the implementation of projects and problems
that stem from such delays - Table 2. Another significant drawback of tradi-
tional methodologies, according to the respondents, is the need for an in-depth
analysis of customer / user’s needs. Since software development projects last
for months, or even years, the requirements for software functionality can
undergo very dynamic changes. Thus, their precise definition at the beginning
of the project can be a huge challenge.
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Table 2. Assessment of the advantages and disadvantages of traditional project
management methodologies according to the respondents

Advantages LGS Disadvantages LSS
grade grade
Use of a transparent structure 3.84 Late testing of implemented 4.19
solutions
Creating understandable and readable In-depth analysis of the client/
. 374 P 4.10
documentation end-user’s needs
Manageability (each phase of the The need to define precisely the
project has well-defined results and 3.65 results of the project before it 3.90
review process) starts
Clear communication of information 342 Rigorous adherence to agreed 3.90
schedules
- . Problems with assessing the
Early definition of requirements and 335 progress of the project during its 3.81
the final goal
course
Diversified responsibility of the team Rigorous adherence to project
3.00 377
members phases

Source: Own elaboration based on conducted research.

A similar assessment of the advantages and disadvantages was made on agile
project management methodologies. Among the advantages of agile method-
ologies, researchers most often mention: success meaning providing the client
with business value, openness to introducing changes, maintaining constant
communication with the client / end user, easy to measure progress in project
implementation, the ability to adapt the project to changing requirements,
regular / constant verification of the progress in the project implementation
(Shankarmani et al., 2012, pp. 31-37; Bunsiri, Kumprom, 2016, pp. 23-29).
On the other hand, the most frequently mentioned disadvantages of agile
methodologies include: poorly prepared documentation, no structured pro-
cesses, no clear end of the project duration, less predictability (problem with
estimating the scope of the required activities), providing new functionalities
at the expense of technical debt, the need for constant cooperation and com-
munication with members of the project team (Kumar et al., 2014, pp. 18-27;
Koi-Akrofi et al., 2019, pp. 25-44).

According to the assessment of the respondents, the most important ad-
vantage of agile methodologies is defining the success of the project as the
possibility of delivering business value to the end user — Table 3. Thanks to
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the iterative approach, there is a chance to react quickly if the product owner
does not agree with the direction in which the project is evolving. The re-
spondents also highly rated: maintaining permanent communication with the
client (average score: 4.41), the possibility of adapting the project to changing
requirements (average score: 4.36), and regular verification of the progress in
the project implementation (average score: 4.36).

Table 3. Assessment of the advantages and disadvantages of agile project mana-
gement methodologies according to respondents

Average
grade

Average

Advantages grade

Disadvantages

Lower predictability (problem
450 with estimating the scope of the 373
required activities)

Success meaning delivering
business value to the customer

Maintaining constant .
8 No clear end of the project

communication with the client / 4.41 ’ h 3.43
implementation

end-user

Possibility to adapt the project to 436 Providing new functionalities at the 330

changing requirements : expense of technical debt ’

Regular / continuous review of 436 Poorly prepared documentation 2.77

progress in project implementation

Need for constant cooperation and
Openness to introducing changes 4.00 communication with members of the 273
project team

Easily measurable progress of the

: 3.89 Lack of structured processes 218
project

Source: Own elaboration based on conducted research.

SUMMARY

The ongoing processes of digitization and computerization of societies, as
well as the dynamic development of the ICT industry have resulted in the
creation and implementation of hundreds of thousands of IT projects in the
world during the last few decades. Although there is no ideal solution for pro-
ject management, managers are moving away from traditional methodologies
(Fitsilis, 2008, p. 378), whose success in some industries were emphasized by
various researchers (Grundy, Brown, 2004; Whitty, Maylor, 2009, pp. 304-310;
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Papke-Shields et al., 2010, pp. 650-662). In the case of IT projects that belong
to the group of complex ones, where the requirements of customers / end users
change over time, agile methodologies, based on an iterative, collaborative
approach are increasingly being used.

Hence, in this article an attempt was made to present the use of traditional
and agile project management methodologies in enterprises from the ICT
industry. The following conclusions were formulated as a result of the study:

« most of the respondents had the opportunity to work with both tradi-
tional and agile project management methodologies;

o  PRINCE2® was the popular traditional methodology and Scrum was
the most popular agile methodology among the respondents;

« therespondents valued higher the agile methodologies included the study
(Scrum, XP, FDD) than the traditional ones (PMBoK®, PRINCE2°) in
terms of the quality and efficiency of work;

« according to the respondents, the most important advantage of tradi-
tional methodologies is the use of a transparent structure, whereas the
most important advantage of the agile methodologies is defining the
project success as an ability to deliver business value to the end-user;

« according to the respondents, the biggest disadvantage of traditional
methodologies is late testing of the implemented solutions, and the
biggest disadvantage of the agile methodologies is their lower predict-
ability (a problem with estimating the scope of the required activities).

Thus, the two research hypotheses (H1, H2) presented in the introduction
were accepted.

Of course, the authors are aware that the obtained results can be criticized
from the point of view of the adopted research methodology. In the theoretical
part of the article, some studies that could be of importance to some scholars
with regard to the described issues may have been omitted. Authors, when
selecting the literature were guided by its availability and the importance of
ajournal or a scientific publishing house. Moreover, the empirical part of the
article was prepared on the basis of the conducted survey research. The CAWI
technique used by the authors has its drawbacks. First, there are difficulties in
checking the correctness of the answers and the identity of the respondents.
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Secondly, in comparison with classical methods, CAWI gives an average 11%
lower response rate (Manfreda et al., 2008, p. 79). Finally, there are problems
with ensuring representativeness that prevent the conclusions of the study
from being generalized.

The presented limitations also suggest further research directions. First of
all, in the future, research should be carried out on a larger research sample.
Research can also be carried out with the use of in-depth, computer-assisted
interview — CAPI (Computer Assisted Personal Interview), in order to obtain
more detailed information. An interesting idea for the continuation of research
would also be to analyze the degree of familiarity with hybrid methodologies,
which are a combination of the traditional approach to project management
with the agile philosophy (Marek-Kolodziej, 2019, p. 44). The last possible
research direction is a more detailed and insightful analysis of the most com-
monly used tools in agile project management.
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