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Abstract. Requirements engineering, system analysis and other analytical ac-
tivities form the basis of every IT project. Such activities are not clearly defined
in Agile development methods, but it does not mean that they are absent in an
agile project. The aim of our work was to determine which practices related to
requirements-related communication and which requirements documenting
techniques are used in agile software projects. For this reason we carried out a
survey study targeting agile practitioners from Polish IT industry. The paper
presents survey results, discusses the noticed differences with respect to the
general Agile values and principles and provides a comparison to results of sim-
ilar studies described in the related work. The main observation about commu-
nication practices is that frequent, face to face communication is the most
common, but many respondents also declare use of other, remote communica-
tion means or exchanging SRS documents. The investigation of requirements
documentation techniques revealed differences between the techniques used
while describing requirements for developers and those used to elicit require-
ments from stakeholders and to comprehend them.
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1 Introduction

To provide an effective solution, it is first necessary to understand the problem, thus
analytical activities form the basis of every IT project. Such activities are known un-
der the names of requirements engineering (RE), business analysis (BA) or system
analysis (SA), which somewhat differ with respect to scope and focus, but all include
capturing and exploring the needs of the customer and relevant stakeholders. A large
body of knowledge is available in e.g. international standards [1] and industrial guides
[2-4]. Such sources provide comprehensive guidelines on processes, roles, techniques
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and recommended practices. It is worth to note an increased interest of the industry,
especially on the topics of RE and BA, which resulted in publishing the abovemen-
tioned guides in recent years.

At the same time, in the last 10-15 years the IT industry has increasingly adopted
Agile development approach [5], which is currently commonly used in software pro-
jects worldwide [6]. The generic Agile approach and particular Agile development
methods like Scrum or Extreme Programming do not distinguish RE, BA, SA or other
analytical activities as a separate phase, area or discipline of a software project.
Moreover, the Agile values suggest “light” processes and minimizing software project
artefacts (documentation). As analysis is not emphasized, an initial impression can
arise that RE is not important in agile projects, especially considering that e.g. Scrum
or XP do not define any “analyst” role and encourage the direct, face to face commu-
nication between customer representatives and all members of the development team.
It would be a wrong conclusion though, as Agile and RE practices can and should be
used together [7-9]. Moreover, in practice the role of an analyst is often present in
agile software projects and is of crucial importance [10,11].

The term of “Agile Requirements Engineering” (ARE) was defined [12] to de-
scribe RE activities and practices tailored to be used in an Agile context. ARE ex-
pands the guidelines included in Agile methods like Scrum, by covering in more de-
tail RE practices (which are not comprehensively defined in those methods). In some
cases where such guidelines turn out to be insufficient in practice, ARE provides ad-
ditional solutions. For example, an assumption that a single customer representative
(covering all stakeholders’ viewpoints) would be available to work on site with de-
velopment team on daily basis is often hard to satisfy [12]. A possible solution is that
an analyst serves as an “interface” between stakeholders from the customer side and
the development team from the supplier side. Another example is the problem of min-
imal documentation and simplified representation of requirements like user stories
[13], which can e.g. drive an analyst to create user stories for the inclusion in Product
Backlog, but additionally document requirements using another specification tech-
nique that allows him/her a better comprehension of requirements and facilitates co-
operation with stakeholders. On the other hand, ARE introduces concepts differing
from more traditional RE e.g. agile requirements quality criteria [14] or less formal
RE techniques including collaborative games [15].

To summarize - ARE uses its dedicated practices [13], utilizes so called agile
mindset [16] and encounters some specific problems and challenges, different from
RE in projects that use plan-driven development methods [17]. An ongoing research
efforts are dedicated to both ARE practices [18-21] and challenges [18, 20, 22].

In our research we intended to identify the status quo of RE practices in agile soft-
ware projects conducted in an IT industry in Poland. A number of surveys on Agile
adoption in the industry (addressing the topic of RE or at least including it within
scope) were conducted in several countries [6, 20, 23, 24]. However, to the best of our
knowledge, there are no scientific papers about such study in the context of Polish IT
industry. It is a research gap we intended to address. In particular, the work we report
here focused on the following research questions:
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e RQ1 — Which practices related to cooperation and communication between various
project participants are used in agile software projects in Polish IT industry?

e RQ2 — Which requirements documentation techniques are used in agile software
projects in Polish IT industry?

e RQ3 - Are such practices and techniques consistent with Agile guidelines?

This paper is structured as follows. Section 2 outlines the way we designed and
conducted the industrial survey study. In Section 3 the results of this study are pre-
sented, together with the accompanying discussion, moreover threats to validity are
addressed. In Section 4 we summarize related work and compare our results to those
presented in the literature. The paper is concluded in Section 5.

2 Survey Study

We planned and designed a questionnaire-based survey study investigating the RE
practices in agile software development projects. We defined our target population as
the participants of agile projects conducted in Polish IT industry. We did not limit our
focus to any specific domains nor types of software products. We used a web ques-
tionnaire developed using GoogleForms®. The language used was Polish, in this paper
we provide English translations of questions and answers. The questionnaire consisted
of two main parts: questions about respondent’s background and demographics (e.g.
role/responsibility, experience in industrial agile projects, Agile methods used) and
questions about RE practices and techniques the respondent uses in projects he/she
participates. The following questions about communication and requirements docu-
mentation were included:

¢ (Q1) What is the source of requirements in most agile projects?

e (Q2) How frequent is the contact between analysts (or other development team
members) and customer representatives?

¢ (Q3) How do analysts cooperate with customer representatives?

o (Q4) How are the requirements communicated to the development team?

¢ (Q5) Which techniques do analysts use to document requirements for the purposes
of comprehending them and analyst-customer cooperation?

¢ (Q6) Which techniques do analysts use to document requirements for the purpose
of analyst-development team cooperation?

All of questions Q1-Q6 were a multiple choice questions. The available responses
included pre-defined answers prepared on the basis of literature review (to cover all
popular practices) and additionally “Other” answer, followed by a text field to input
additional feedback. The questionnaire was developed iteratively and reviewed sever-
al times, finally a pilot study involving 3 people belonging to the target population
was conducted as the final verification activity.

1 https://www.google.com/forms/about/
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We are not aware of any means we could recruit a representative sample of the in-
vestigated target population in a systematic way. As result, we could only rely on
non-systematic sampling methods, and therefore we used convenience sampling. We
distributed invitations to participate in our survey to Agile interest groups in social
network media (LinkedIn, Facebook, GoldenLine). We also sent direct messages with
invitations using the contacts established at the software engineering belT? conference
and practitioners identified by their CV contents at LinkedIn. The survey was anony-
mous, no questions about respondent’s identity were asked.

The responses were gathered in the period of April-June 2018. We verified them
against pre-defined criteria and removed 4 of them that were either incomplete (only
some questions answered) or indicated that the respondent had no industrial experi-
ence (e.g. participated in agile projects done as part of university studies only). After
verification, the number of responses left was 69.

The responses were then processed and analyzed. Visualizations depicting the dis-
tribution of answers are included in Section 3. We also paid attention to potential
differences in answers regarding less experienced respondents (up to 2 years of expe-
rience in agile development) and analysts (and Product Owners), who are more com-
mitted to RE and can be considered more aware of RE practices. We do not provide
any separate visualization of answers provided by such sub-groups, but in cases such
differences were spotted, we mention them while discussing results.

After the survey was completed and its results processed, we invited two experi-
enced analysts (of 10 and 15 years of experience in RE and BA, respectively) to re-
view the results with us and share their interpretations, especially in cases the results
were found surprising. Their feedback is also included in Section 3 discussion.

3 Results

As already mentioned, after removing questionable answers, we were left with the
data provided by 69 respondents. The background questions allowed us to determine
some context information about the sample of population we received responses from.
Most of our respondents worked as developers (49,3%), followed by analysts
(36,2%). The remaining 14,5% identified themselves mostly as Product Owners and
project managers. It is not surprising that majority of respondents were developers as
it is the most common role in agile projects (and not only agile), however the percent-
age of analysts seems to be higher than in most teams and companies — this can be
explained though by the fact that they were probably the most interested in the survey
on ARE.

The experience in agile development the respondents declared is shown on the left
part of Fig. 1. About half of them had a limited experience (less than 2 years) thus
their answers can be challenged as less reliable, however we decided to use them, but
with additional attention to spot anomalies (questions for which answers of less expe-
rienced respondents were significantly different than the answers of remaining survey

2 www.konferencjabeit.pl/
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participants). About 40% declared experience between 2 and 5 years and only a small
group claimed more than 5 years in agile development. This can be explained in two
ways: first - that Agile adoption as the “mainstream” approach in Polish industry can
be dated only a few years back; second — that more experienced people have more
professional responsibilities and less time to spare for answering survey question-
naires. As for Agile development methods, depicted on the right side of Fig. 1, it is
clear that the most popular method is Scrum. Another popular method is Kanban,
which however is used together with Scrum, not as the only development method
followed.

a3% 29%

M Less than 2 years
B Scrum
W 2-5 years
B Kanban
1 5-10 years
# Scrum and Kanban
M More than 10 years

M Other

Fig. 1. Survey respondents’ experience in agile development (left) and Agile methods used by
them (right).

In the following part of this section we report answers to questions about agile re-
quirements processes and techniques (Q1-Q6). Please note, that they were multiple
choice questions, therefore we use numbers not percentages when presenting them.

0 10 20 30 40 50 60 70
Stakeholders (people) 61
Documentation 23
Existing IT systems 30
Other

Fig. 2. Sources of requirements in agile projects (Q1).

According to our respondents, the most common source of requirements in agile pro-
jects are stakeholders - people from whom the requirements are elicited. It is interest-
ing though that almost half of respondents identified existing IT systems as require-
ment sources and one third the written documentation (see Fig. 2). This deviates to
some extent from Agile values which emphasize direct, face to face communication,
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but can likely be attributed to the reality software developers meet — legacy systems
without any person able to explain how they were designed, “terms of reference”
documents required by law in projects in public sector etc.

As shown in Fig. 3, most of respondents (almost half) declare that the contact with
customer representatives is maintained on daily basis, which is consistent with Agile
approach and its close collaboration themes. Nevertheless, the remaining respondents
admitted that such contact is less frequent e.g. before and/or after each sprint/iteration.
We also received a number of “Other” choices, followed by free text answers, most of
which declared that such contact takes place: when needed, once a week, a few times
a week or depending on the project/the customer. The possible explanation is that
when analyst acts as a Scrum’s Product Owner (or supports the Product Owner)
he/she is responsible for explaining requirements to developers as well as answering
their questions and the involvement of customer representatives or other business
stakeholders is not necessary every day. Moreover, low availability of stakeholders is
a commonly encountered requirements-related problem in software projects (includ-
ing agile ones), according to surveys both in Poland [25] and in other countries [17].

0 5 10 15 20 25 30 35
Everyday 33
After each sprint/iteration 22
Before each sprint/iteration 13
Other 16

Fig. 3. Frequency of contact with customer representatives (Q2).

The cooperation between analysts and customer representatives (see Fig. 4) is mostly
based on direct, face to face meetings with individual or multiple stakeholders, which
fits well into Agile “people and interactions” value. Still, e-mails, teleconferences and
phone calls are quite commonly practiced, which can stem from stakeholders’ low
availability or from the fact that to answer a well-defined question it is not necessary
to arrange a meeting. Interestingly, over one third of our respondents work in agile
projects using software requirements specification (SRS) documents, shared with
customer representatives.

An essential task in analyst-developer cooperation is the communication of re-
quirements to the developers, in order to be implemented. The answers we collected
(Fig. 5) are in line with Scrum recommended practices — the requirements are com-
municated directly at the meetings and registered in Product Backlog, moreover dedi-
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cated supporting tools like Confluence® are used. A group of respondents (of about
the same size as in the previous question) declares using SRS documents though.

Meetings with multiple
representatives
Meetings with individual
representatives

Phone contact
E-mail contact

Teleconferences

Exchange of comments in
requirements specification

Other

Fig. 4. The means of cooperation between analysts and customer representatives (Q3).

0 10 20 30 40 50

Directly, at the meetings 43
Through a Product Backlog 39

Through an SRS document 22

Through a supporting tool (e.g.

Confluence) 33

Other 9

Fig. 5. The means of communicating requirements to the development team (Q4).

As for requirement documentation techniques used in agile projects, we asked two
separate questions (Q5 and Q6). The rationale was that we intended to verify whether
different documentation techniques are used for different purposes. Agile methods
like Scrum make use of simplified representations of requirements (user stories, fea-
tures) and it is likely that such representations would be delivered to developers, in-
cluded in Product Backlog and, when necessary, such requirements would be refined
and explained as part of a meeting and direct communication. We were however curi-
ous if other documentation techniques are used by analysts for the purpose of com-

% https://www.atlassian.com/software/confluence
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prehending requirements (a necessary condition to be able to explain them to devel-
opers) and/or for the purpose of the cooperation between the analyst and customer
representatives (e.g. requirements elicitation or validation).

Analyst-customer B Analyst-Developer

Fig. 6. The comparison of requirements documentation techniques used by analysts in coopera-
tion with customer representatives and with development team (Q5 and Q6).

As in both questions the respondents could choose from the same set of techniques,
we present answers to Q5 and Q6 jointly in Fig. 6. The results seem to confirm our
hypothesis — user stories are more often created for developers than as a working
representation of requirements used by analysts when cooperating with customer
representatives. For the latter purpose, analysts tend to choose use cases, mockups/
prototypes and structured tabular representations of requirements. It is also worth
mentioning, that in responses given by analysts and Product Owners only, the most
common documentation technique used in analyst-customer cooperation were
mockups/prototypes, followed by use cases and user stories.

We are aware of several limitations of our study and potential threats to validity,
they are discussed below with respect to 3 main categories of threats.
Construct validity: Agile practices can differ among organizations, moreover the
names used to describe them can differ as well. The possible threats are that we could
omit some relevant practices/techniques (and not include them among predefined
answers) and that the names we used could not be clear to our respondents. We miti-
gated the first threat by preparing the questionnaire on the basis of a literature review
and by providing the opportunity to enter manually another answer (“Other” option).
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We have not noticed any pattern in manually entered answers that the same themes
were repeated by numerous respondents. The second threat of possible misunder-
standing of terms used was mitigated by several reviews and corrections of the ques-
tionnaire, the reviews were conducted not only by us, but also by pilot respondents.
Internal validity: The main threat we recognize here is the participation of people
were not qualified enough to provide information we expected — it was mitigated by
reviewing answers and removing those indicating lack of industrial experience. The
answers were also checked for signs of fatigue or lack of commitment, but we did not
found any.

External validity: The convenience sampling we used to involve survey respondents
and the particular actions we took for this purpose (using social media groups, direct
messages, respondents’ anonymity) do not allow us to determine exactly how many
people read our invitations and what subgroup of them participated in the survey. It is
possible that a bias concerning respondents’ representativeness was introduced here
i.e. that people of a given profile were more likely to participate than others. A signif-
icant share of analysts and Product Owners as well as practitioners with low experi-
ence seem to confirm possibility of this threat. It is the threat we have to accept and
acknowledge.

4 Related Work

Although a significant body of knowledge on ARE exists, we will only refer to direct-
ly related work. A more comprehensive review of ARE research can be found in sys-
tematic mapping studies by Heikkilad et al. [12], Inayat et al. [18] or Schén et al. [19].

Cao and Ramesh [13] described 7 ARE practices most common to 16 software or-
ganizations they analyzed, together with discussion of benefits and challenges of each
practice. Among those practices were: face-to-face communication, iterative RE and
prototyping, which correspond to our findings. It is also worth to note that heavy or
medium usage of prototyping was reported by 11 organizations, while the remaining
ones did not use it at all, which resembles our results on mackups/prototypes.

Kassab [6] presented the results of a U.S. survey on RE practices. It was not lim-
ited to agile software development, but some results concern agile practices / tech-
niques. Kassab notes the emergence of user stories and informal requirements repre-
sentations and at the same time a slight decline of prototyping (even in agile projects).
Simply comparing the numbers (response ratios), his and our results look similar,
however, as he did not distinguish the purpose of the documentation techniques, we
cannot make a more detailed comparison of our findings on RQ2 and his work.

Jarzebowicz and Potocka [26] focused on requirements documentation techniques
and their applicability to different software project contexts. The respondents of the
survey they conducted, selected: user stories, use cases (and scenarios), prototypes
and process models as the techniques most applicable to projects developed using
Agile methods. All techniques, except the last one, appeared in the questionnaire de-
scribed in this paper and were among the most commonly used techniques, which
suggest that these two studies corroborate each other.
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Wagner et al. [20] report partial results of a large family of surveys dedicated to
RE practices and problems, focusing on the data provided by respondents working in
agile setting. They enumerate interviews, prototyping and facilitated meetings (in-
cluding workshops) as most popular techniques of cooperating with customer repre-
sentatives to elicit requirements. As for requirements documentation techniques, they
report: free-form textual domain/business process models, free-form textual structured
requirements lists and use case models as most popular techniques, while formal and
semi-formal models are rarely used.

Ochodek and Kopczynska [21] conducted an international survey on ARE practic-
es with a significantly wider scope of processes and practices than our study. They
processed the results to create the ranking of relative importance of the practices.
Among practices corresponding to our study’s scope, “Available/on-site customer”
and “Provide easy access to requirements” were ranked as most important, while “No-
tation easy to understand by all stakeholders” and “Write short, negotiable require-
ments” were considered as significantly less essential, which seems to be in line with
our findings.

5 Conclusions

In this paper we reported the research study aimed at investigating requirements-
related communication practices and requirement documentation techniques used in
agile software development projects in Polish IT industry.

As for RQ1 and communication practices, we can observe that frequent, face to
face communication is the most common, however many respondents also declare use
of remote communication means or exchanging SRS documents. Investigation of
RQ2 and requirements documentation techniques revealed differences between the
techniques used while describing requirements for developers (user stories) and those
used to elicit requirements from stakeholders and to comprehend them (mockups/
prototypes, use cases and structured tabular descriptions). To answer RQ3, we identi-
fied some discrepancies between the theory (Agile values and principles) and reality
(survey answers). We believe our research can have some implications.

The implications for practitioners — the practitioners can evaluate their current ag-
ile requirements engineering practices/techniques and position themselves with re-
spect to the picture of Polish IT industry that was revealed by survey results. This can
also be an input to decisions about introducing other practices/techniques to their
agile development processes.

The implications for researchers — despite the fact that many surveys and other re-
search studies investigating the practice of agile requirements engineering were con-
ducted, none of them was dedicated to Polish IT industry. This can aid researchers,
especially related to the domestic IT industry to steer their research and investigate
further e.g. the benefits, limitations and challenges of particular practices and tech-
niques. These are also the possible directions of further research we are considering
ourselves.
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