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Abstract. This paper presents preliminary results from a survey focused on the
state of agile method adoption in the Czech Republic. To this end, an initial sur-
vey sample (N=120) was analyzed. Scrum is the most frequently used agile soft-
ware development method, reported by 46.7% of respondents as the agile method
of choice. However, the results indicate that Scrum seems to be introduced
through cherry-picking of those practices that are quite easy toimplement. Spe-
cifically, the only widely-spread Scrum practice is the maintenance of Product
backlog. To the contrary, the teams are rarely cross-functional and the Scrum
master role frequently absents. This suggests that in many organizations, Scrum
might be invoked due to being a valuable “brand name”, rather than due to pro-
fessionals’ subscribing to core Scrum values and assumptions. Our results con-
tribute to the body of empirical knowledge on the state of agile software devel-
opment initiatives. Our findings confirm the theoretical proposition that in the
real world, the implementation of software development methods is often patchy
and rarely done “by the book™.

Keywords: Software project management; Agile methods; Agile practices;
Scrum practices; Scrum variations; Agile method tailoring; Hybrid methods.

1 Introduction

Software development and deployment activities are at the heart of many information
systems initiatives. The academic disciplines in the field of computing have long been
interested in the conceptual means that practitioners employ to manage those activities
in everyday reality [1, 2]. Of particular interest are presently agile software develop-
ment methods (ASDMs), which are rapidly spreading across the world, irrespective of
what the company’s core business is [3]. Thanks to this advance, the interest in agile
methods is growing also in anumber of interrelated research areas, including Enterprise
Resource Planning and business administration [4, 5].
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Striving to characterize the state of ASDM adoption, both scientists [3, 6-11] and
practitioners [12] puteffort into exploring the agile territories. However, only very lim-
ited data are available to speak about the up-to-date state of ASDM adoption in the
Czech Republic. To close that gap, we designed and conducted a survey among Czech
agile practitioners. On this basis, the present paper provides an overview of ASDMs
used by them. To deliver preliminary findings, we analyze our initial survey sample
(N=120) gathered over the period of 5 weeks. (At the time of writing, the survey was
still on-going.)

At this stage of research, we have been particularly interested in the connection be-
tween ASDMs and software project management [13]. To this end, in this paper we
presenttwo categories of findings: (i) an overall summary of the coverage of different
ASDMs in the Czech Republic; (ii) the datathat characterize the local nature of Scrum,
a generic software project management framework [14]. We then discuss the ways in
which Scrum seems to be currently implemented in the surveyed population. As a mat-
ter of fact, we found a highly reductionist version of Scrum seeming to dominate in
practice. We contribute to the body of knowledge by (i) describing the present state of
ASDMs in the Czech Republic; (ii) a brief analysis of the Scrum adoption pattern ob-
served. Our findings are useful for understanding the nature of differences between
ideal ASDMs, viewed as generic templates, and the real instances of ASDMs as im-
plemented by practitioners.

The paper is organized as follows. Following the Introduction, Section 2 reviews
related work. Next, Section 3 describes our research approach. Section 4 then presents
the survey results. Finally, Section 5 provides discussion and concluding remarks.

2 Related Work

To understand the current usage of ASDMs, a number of research strategies have been
adopted. Typically, either qualitative [15, 16] or quantitative methods are employed.
Less commonly, researchers also use action research frameworks [7]. To limit our focus
only on the quantitative side, researchers make use of national-level surveys [11],
global reach surveys [17] and surveys probing into a selected set of agile practices of
certain kind [8]. A significant influence within the domain of industry practice is at-
tributed to practice-based surveys which are administrated by large vendorand consult-
ing companies [12]. Given the space constraints of this paper, we review below only
the most relevant contributions from both categories, forming a conceptual basis for
our research. We firstly take a look on relevant surveys from abroad (Section 2.1), fol-
lowed by the surveys previously carried out in the Czech Republic (Section 2.2).

2.1  State of ASDM Adoption Worldwide

Generally speaking, asignificant amount of survey results that describe the current state
of ASDM adoption are available, but the coverage of various geographic territories
highly differs. In 2012, among the first (see also [17]), Finish researchers conducted a
large scale survey to portray the initial picture of ASDMs in an European context [11].




Similar surveys have been conducted also in entirely different geographical areas such
as Brazil [18, 19]. In addition, researchers have tried to reach English-speaking popu-
lations across the globe by offering them survey instruments in English [10, 17]. Start-
ing quite recently, valuable work has been carried out within the Hybrid dEveLopmENTt
Approaches (HELENA) research community. The goal of the initial phases of the ini-
tiative was to collect dataon the nature of hybrid methods adoption, including both the
sequentialand agile ones. The survey was available in several languages and thus more
accessible to non-English speaking practitioners [3]. Unfortunately, the survey did not
attract attention of respondents fromthe Czech Republic.

In the world of business practice, the “State of Agile” survey with a global reach has
been conducted by VersionOne (later CollabNet VersionOne) annually since 2006. To-
day, the survey is well-known to many agile practitioners. The recent (13™) edition [12]
was carried out between Augustand December 2018. However, when considering the
results reported by similar surveys, one should be cautious. In essence, many times
those surveys may be designed in away to support the core business ofthe vendor [11].
Also, the research method adopted may lack the necessary level of rigor.

2.2 State of ASDM Adoption inthe Czech Republic

The results that would describe the state of ASDM adoption in the Czech Republic are
quite rare. Yet, initial attempts to map the area were carried outin 2006 and 2009 [20,
21]. In 2013, two surveys were executed. The Czech company Etnetera replicated the
VersioneOne survey in the Czech Republic [22]. Then, Tomanek [23] collected data
for his survey within a global logistics company. Although his findings have limited
generalizability, he proposed that Czech practitioners seemto be among the laggards
in ASDM adoption.

3 Research Method

In this section, we provide details on the construction and execution of our survey. In
Section 3.1, we describe survey design. Then, in Section 3.2, we discuss the method of
data collection.

3.1  Surwy Design

The survey instrument contained 18 questions, including a large section devoted to con-
crete practices, and 4 optional (mostly free-text) answers. We divided the instrument
into three logical parts:

e The first part consisted of (i) General demographic characteristics of respondents;
(ii) Primary ASDM that the team uses; (iii) Estimated level of method tailoring; (vi)
Perceived benefits of method use;

e The second part consisted of (i) Used agile practices (34 practices were offered —see
below); (ii) Frequency of their usage within the team (a three-point Likert scale:




“Used”, “Used to a certain extent”, “Not used”, complemented by a “Don’t
know/Cannot be evaluated” option); (iii) Respondent’s subjective scoring of the im-
portance of the practices;

e Concluding demographics questions.

The analysis presented in this paper is centered around the list of 34 practices, de-
rived by a synthesis of previous research [3, 19] and practitioner literature [12]. We put
a particular attention to the practices introduced by the Scrum and XP originators [14,
24]. Giving some extra attention to DevOps, we added certain practices to the list. For
example, we expected to capture significant differences in popularity among various
“Continuous *” methods [25], and we therefore conceptually differed among them.

The survey form contained an instruction to relate the answers concerning the prac-
tices to a current or quite recent project (run either by their team, or a team that the
respondents “work with”). Inversely, the respondents were asked to think about a po-
tential importance of the practice from their personal perspective, i.e. irrespective of
the fact whether the practice was currently used or not used by the team (this aspectis
not analyzed here). The survey was available in the Czech language. However, for the
sake of clarity and respondents’ convenience, it contained also English equivalents of
the names that commonly characterize the surveyed agile practices (e.g. “Tabule Kan-
ban” was supplemented with “Kanban board” in smaller letters). The reason behind
was that as part of their jargon, many Czech practitioners commonly use the original
English terms instead of their formal Czech equivalents.

3.2  Data Collection and Analysis

Given certain pragmatic constraints (e.g. additional costs, current European privacy
laws etc.), we opted for convenience sampling [26] in which social networks played a
dominant role. While such astrategy suffers from clear drawbacks, it is relatively com-
mon in our domain of research.

In two waves, we shared the link to the survey in 17 professional and alumni LinkedIn
and Facebook groups containing ca. 20,000 members (who were mostly Czechs or Slo-
vaks) in total. This was followed by sharing the link with our industry contacts (ca. 50),
either via LinkedIn messaging or by email. Here, we analyze the answers collected
during the first 5 weeks (ending on 17 August 2019). We applied descriptive statistics.

4 Results

This section presents some initial results derived from the data sample described above.
First, we give a summary of participant demographics (Section 4.1). In Section 4.2, we
demonstrate what ASDMs are adopted, and to what extent. In Section 4.3, we take the
dominant method (i.e. Scrum) and discuss the way in which the method seems to be
implemented.




4.1  Participant Demographics

Table 1 provides an overview of the survey respondents (only respondents who com-
pleted the survey, i.e. answered all mandatory questions, were included in our analysis).
To give some additional details, our respondents were mostly from the domain of In-
formation Technology/Software Development (40.0%) and Finance (10.8%). Other do-
mains were less frequent (6% or less each).

Table 1. Respondents’ job position and years of experience

Job Position / Experience with ASDMs ::r:l::cd:-on ex <1ly. 1to2y. 3tody. :12:e v. Total
Product owner 1 6 5 6 18
Agile coach / Scrum master 6 10 6 22
Member of the dev. team 1 7 17 16 7 48
Other managerial IT role 3 3 4 8 18
Other managerial role 1 1 1 3 1 7
Other business role 1 2 3
Other 2 2 4

4.2  Agile Methods Usage

Figure 1 shows usage of various agile methods, as reported by our respondents. The
most widely used agile method is Scrum, reported as the method of choice by 46.7%.
Scrum altogether with its agile extensions (i.e. Scrum/XP hybrid and Scrumban) counts
for 65.0%. Interestingly, the representation of Scrum combined with Waterfall (com-
monly called also Water-Scrum-Fall [27]) accounts only for 8.3%. Large scale agile
methods [7] were reported to be used by 16.7% of respondents.

Method
Scrum 46.7% (56)
Scrumban

Waterfall/Scrum

12.5% (15)
8.3% (10)

SAFe

ScrumXP
Internal method
Enterprise Scrum
LeSS

Scrum of Scrums
Kanban

Spotify model
Crystal methods
XP

Other

7.5% (9)
5.8% (7)
5.8% (7)
2.5% (3)
2.5% (3)
2.5% (3)
1.7% (2)
1.7% (2)
0.8% (1)
0.8% (1)
0.8% (1)
0% 5%

10% 15%

20% 25% 30% 35% 40% 45% 50%  55%

Fig. 1. Agile methods usage

The dominance of Scrum is in line with the CollabNet VersionOne survey [12],
where Scrum (54%) and agile Scrum hybrids (together with Scrum account for 72%)




were reported as the most widely-practiced agile method(s). The leading position of
Scrum (87%) was confirmed also by the Etnetera local survey [22] in 2013. Neverthe-
less, it is not possible to directly compare the relative representation of various agile
methods with the latter survey. The reason is that Etnetera adopted a multi-choice ques-
tioning strategy regarding this aspect, while we opted for single-choice, being in-line
with CollabNet VersionOne.

Figure 2 portrays what agile methods are used in companies of various sizes. Atthis
point, we aggregated data for two common hybridized agile methods (i.e. Scrumban,
ScrumXP), being represented by the Hybrid agile methods category. As obvious, Wa-
terfall/Scrumforms aseparate category. (We consider those implementations “not fully
agile”.) The category titled Large-scale agile includes Enterprise Scrum, LeSS, SAFe,
Scrum of Scrums, and Spotify model.

The leading position of Scrum and its hybrids continues to be apparent across all
company size segments. The relative popularity of the Watefall/Scrum hybrid slightly
falls down with the growing company size. This trend seems to be dueto an introduc-
tion of large scale agile methods, which are, not surprisingly, implemented especially
in larger companies.

Other

Other
Other
o 6.1% (3
11.5% (3) Other 8.7% (2) LXEN
18.2% (4)
Waterfall/Scrum Large-scale agile L | .
k) Large-scale agile b ) arzgae ;:?:)ag' e
9.1% (2) :
Waterfall/Scrum Wa‘;:;"(/gcmm
9.1% (2) -
2 Waterfall/Scrum
l .“% 3

Micro companies Small companies Medium-sized companies Large companies

Fig. 2. Agile methods usage per company size (Micro companies — less than 10 employees;
Small companies — 10 to 49 employees; Medium-sized companies — 50 to 249 employees;
Large enterprises— 250 or more employees)

Figure 3 provides a look on the usage of 34 surveyed practices. As the term “prac-
tice” is used in a broad sense, these were specifically either engineering practices (e.g.
Pair programming), organizational practices (e.g. Iteration planning) and organiza-
tional patterns (e.g. Open office), or team-work tools (e.g. Kanban board). Product
backlog is by far the most used agile practice utilized by almost all teams (98.3% useit
fully or partially). By contrast, Behavior Driven Development (BDD) and Test-Driven
Development (TDD) are the least used agile practices (only 22.5% use fully or partially
BDD, and 28.3% TDD).
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Product backlog e 83%
Short iterations C e e s08% 6%
lteration planning esss e %00% 58%
Task board s e 208% B7%
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Coding standards 75 250 T 58%  4.2%
Daily meeting/Stand-up B e s . i s i e e e 7%
lteration review/demo B - A e B 1.7%
40-hour week e L i i i A ... E ' 12.5%
Continuous integration 5929 7% 75%  5.8%
Cross-functional team A7 s 108% 3.3%
Refactoring B i i 'l - L 1.7%
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Small releases B A S . e 15.0%
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Release planning . A i e e ... 15.0%

Open office DO ess% e 150% 19.2%
Designated Scrum master 2 s 19.2%

teration retrospective B A I 208%

Simple design - - O e U - 18.3% 5.8%
Continuous delivery s e 00 225%

Definiton of "Done” fssey e 8s0% 26.7%

Planning poker N T 33.3%

Test-last unit testing mese% e 800 37.5% 7.5%
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On-site customer a0 e 308% 46.7%

Automated business tests ST 52074 M S 7 e 50.8%

Continuous deployment foase o 300% 52.5%

Customer tests fresw - s, 49.2% 5.0%
Metaphor foose% o 208% 54.2% 92%
Burndown chart s 5% 62.5%

Pair programming rer% . 250% 65.8%

Test-driven development OB 7:5 %I 66.7% 50%
Behavior-driven development  IGHYAMIT5:8% M 70.0% 7.5%
W used [1] Used to a certain extent Not used Do not know / cannot be evaluated

Fig. 3. Agile practices usage

Next, we analysed the practices reported by CollabNet VersionOne [12] as the most
widely used within two specific categories. First category covers three organizational
practices (termed by their survey as “agile techniques”)and second category contains
three engineering practices. In Table 2, we compare those data with the relevant data
from the former Czech industry survey conducted by Etnetera [22], the HELENA study
[6], and our survey. Except for the comparison with HELENA (see below), there are
no striking differences in the category of organizational practicesamong the surveys.
An interesting finding is that in the Czech Republic the usage of the three top agile
techniques slightly increased between 2013 and 2019 (as reported by Etnetera and our
survey respectively). This may speakfor agile implementations becoming more mature.

Table 2. Usage of top-3 organizational and engineering practices (a comparison with Ver-
sionOne as a baseline)

VersionOne Etnetera HELENA Our study
(World) (CZ) (World) (CZ)

Organizational practices

Daily standup 86% 79% 79.7% 88.4%

Sprint/iteration planning 80% 86% 82.4% 93.3%

Retrospectives 80% 69% 77.9% 76.7%
Engineering practices

Unit testing 69% 67% 86.7% 55.0%

Coding standards 58% 41% 93.4% 90.0%

Continuous integration 53% 55% 84.5% 86.7%

As of the usage of engineering practices, the differences among the surveys are sig-
nificant. Notably, the differences between the Etnetera survey and our survey are of




interest. First and foremost, it is surprising to see the low adoption rate of unit testing,
as reported by our respondents. Given that unit testing has long been considered a vital
practice in software development, one may certainly wonder why so many surveyed
teams (37.5%) do notemploy such practice at all (Fig. 3).

Next, we focus on the remaining engineering practices (i.e. Continuous integration
and Coding standards) and possible explanations for the differences in the results be-
tween 2013 and 2019. First, we speculate that there might be a causal relationship be-
tween the high use of Continuous Integration and Coding standards. This could be an
effect of the following pattern: Checking compliance to coding standards automatically
(i.e. through the means of the continuous integration process —during every code com-
mit) is nowadays considered, in general, a good practice [28]. Hence, regarding those
two engineering practices, we broadly assume that the increased proportion of their use
may go hand-in-hand with the growing popularity of continuous software engineering
in the recent years [25].

Looking from a different perspective, we propose that the differences between the
research methods adopted in our survey and the Etnetera survey might accountfor an
alternative explanation. In ourcase, the respondents were provided with the Likert scale
described in Section 3.1. By contrast, Etnetera seems to had queried their respondents
using a simple yes/no logic. This methodological variance could have caused that a
number of undecided respondents in our study were inclined to answer “Used to a cer-
tain extent” instead of “No”. In our understanding, such respondents or their teams
might be currently justexperimenting with the practices.

The reason for employing the 3-point scale was to give respondents apossibility to
indicate thatthe practice was not (yet) fully instituted. A similar approach was chosen
in the HELENA study, in which evena more complex scale (“rarely used”, “sometimes
used”, “often/always used””) was implemented [6]. In essence, we wanted to understand
whether there is a possibility to discriminate between “easy” and “complicated” prac-
tices. In that regard, we want to briefly highlight the following fact. The practices with
the lowest “Used to a certain extent”/”Used” ratio (exact calculations are notincluded
here) are Product backlog and Open office. These appear to be easily implementable
practices. The practices scoring with high ratios (e.g. Small releases or Refactoring) are
arguably technically demanding and teams might struggle with their implementation.

Regarding an additional comparison with HELENA, it is important to highlight that
the interest of the HELENA study has not been limited to agile projects. That means,
the HELENA data contain also such responses collected concerning hybrid projects
(i.e. projects with apresumable planning-oriented component). Interestingly, except for
unit testing, the differences between the presented HELENA results and our results are
not very significant. This finding, however, applies only to six practices from the pre-
sented baseline. Looking beyond that would allow for rendering additional significant
differences (e.g. regarding the usage of Burndown chart).

4.3 Nature of Scrum

Table 3 allows for deriving certain conclusions about the form of Scrum the teams use
in practice.




Table 3. Usage of agile practices in teams with “pure” Scrum (N=56). Q1: Dominant practices
(used by 75-100%); Q2: Mainstream practices (used by 50-75%); Q3: Marginalized practices
(used by 25-50%); Q4: Absenting practices (used by 0-25%).

Used to acertain ex-

Scrum practice Used tent Total
Q1 Product backlog 85.7% (48) 10.7% (6) 96.4% (54)
Iteration planning 67.9% (38) 28.6% (16) 96.4% (54)
Iteration backlog 67.9% (38) 16.1% (9) 83.9% (47)
Daily meeting/Stand-up 67.9% (38) 17.9% (10) 85.7% (48)
Q2 Shortiterations 64.3% (36) 32.1%(18) 96.4% (54)
Designated Product owner 62.5% (35) 26.8% (15) 89.3% (50)
Iteration retrospective 57.1% (32) 23.2%(13) 80.4% (45)
Iteration review/demo 51.8% (29) 32.1%(18) 83.9% (47)
Definition of "Done" 44.6% (25) 35.7% (20) 80.4% (45)
Q3 Designated Scrum master 37.5% (21) 42.9% (24) 80.4% (45)
Cross-functional team 33.9% (19) 50.0% (28) 83.9% (47)
Q4 Burndown chart 16.1% (9) 21.4%(12) 37.5% (21)

To derive stronger conclusions, we wanted to differ deep-rooted practices from those
used by the teams only rarely or those which might be considered as dysfunctional.
Hence, differently from the above analysis of agile practices, at this point we focus on
the answers that indicate confidence in the usage of a practice (i.e. when the practice
was reported as “Used”). We took all common Scrum practices [14, 29] from our list
of 34 practices and grouped them into four quartiles, according to their representation
(see thetable caption for details).

Based on this framing, the only practice considered as dominant is keeping of Prod-
uct backlog. By contrast, the practice which absents from use is Burndown chart, i.e.
the visual tracking of remaining development work. For many, this finding may be sur-
prising. Given that the Scrum originators argue that projective practices “have proven
useful” [29], we considerthe latter practice an important part of Scrum.

As marginalized we label the practices as follows: Cross-functional team, Scrum
master, Definition of “Done”. The low usage of the former practices is particularly
interesting, because it indicates the way in which Scrum is implemented from an or-
ganizational standpoint. The originators of Scrum claim [29]: “Scrum Teams are self-
organizing and cross-functional”; “The Scrum Masteris responsible for promoting and
supporting Scrum as defined in the Scrum Guide”. In our survey, we did not explicitly
ask for a pattern of self-organization. However, we did guide respondents in terms of
stating that cross-functionalteams are “usually self-organized”. Indeed, the above data
seemto portray a picture of ritual-centred implementations of Scrum [30], cherry-pick-
ing only those practices that are easy to implement. The truth is that a shift from di-
rective management styles to self-organization have proven difficult for some enter-
prises [15]. Moreover, the frequent absence of Scrum master—a servant, non-directive
leadership role—reported by our research seems to confirm the proposition. In that re-
gard, an interesting question to ask is: Who is the keeper of the agile spirit in such
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teams? If this is the project manager, the question is whether we can still talk about
Scrum in the sense of what Scrum originators have been using the term for [29]. In
general, previous research shows that core responsibilities and the form of authority of
the Scrum master role highly vary across different companies [16].

Surprisingly, the present study reports that combinations of Scrum and Waterfall
(i.e. less-purist versions of Scrum) are employed infrequently. Together, this seems to
showthat many practitioners might be entirely unknowledgeable about the original in-
tentions of Scrum originators, and the underlying values and assumptions they have
promoted. In thatsense, instead of “being agile”, the practitioners might be just “doing
agile” [31].

5 Discussion and Conclusion

Today, research into software development and project management methods repre-
sents an important theme in a number of academic disciplines. This paper presents pre-
liminary results that characterize the current state of ASDM adoption in the Czech Re-
public. In this stage, our aim has was share certain initial observations with researchers
and practitioners, not to provide an all-encompassing analysis. We summarize the key
finding as follows: Scrum clearly dominates among the ASDMs implemented in the
Czech Republic, but perhapsiit is a different form of Scrum than its originators have
had in mind [29, 31].

We offer a possible explanation. As Scrum is rapidly gaining ground in the world of
project management, it is increasingly being added to the repertoire of “traditional”
project managers. Previously, these professionals might have used heavy-weight meth-
ods such as PMBOK or PRINCE2, possibly together with a “command & control”
mentality [15]. The ever-growing popularity of Scrum might have caused that differ-
ently from the intentions of its originators, the project managers have tended to imple-
ment Scrum in a utilitarian sense—asa “great tool” that appears to be simple and easy
(in fact, it appears to be significantly easier than the above methods). However, Scrum
is “Simple to understand”, but “Difficult to master” [29]. This is to underscore the im-
portance of the “soft” element in Scrum, i.e. psychology of the development team. In
thatsense, Scrum’s simplicity may be merely an illusion.

Regarding the relationship between ASDMs seen as generic “brand labels” and con-
crete agile practices thatare used in reality, the situationis complex. Previous research
argues that in the real world practices are frequently used in quite creative ways and
hardly ever “by the book” [6]. However, a too-relaxed form of ASDM implementation
may easily resultin disconnecting the practices from the “parental” ASDM, which they
were conceptually bound with. In fact, such a pattern seems to presently be a general
trend in software development — some authors even convincingly argue that practices
should be officially “liberated [i.e. disconnected] from the methods that use them—
their method prisons” [32]. If we are to accept this argument, we will notbe surprised
by the level of creativity practitioners exhibit when adopting ASDMs for their unique
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contexts. Nevertheless, a contrarian argument may be as follows. Decoupling the prac-
tices from the core values and assumptions embodied by the ASDMs could lead to
“ritualistic imitation of certain behavior” [30], entirely missing the ASDM essence [31].

Prior concluding, we admit that this paper suffers from several limitations. First, the
analytical apparatus employed here is quite simple. Despite this fact, we believe that
sharing the results with the community in a timely manner is important, because the
results shed some light upon the somewhat controversial state of ASDM adoption in
the Czech Republic. Second, in our survey we employed convenience sampling. While
this approach is common in the domain of ASDM surveys [3, 6, 11], the sample size is
the main limiting factor also in our case [26]. Connected with this, we made use of
social networks for the purpose of survey distribution. This certainly introduced a form
of bias, limiting the possibility of participation to those who use that media. Third, from
the quantitative data, it is hard to understand the exact reasons behind the “Used to a
certain extent” answers. In our subsequent research, we therefore want to focus on the
analysis of respondents’ perceptions by employing a qualitative lens.
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