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Nowadays, Agile Software Development (ASD) is used to cope with increasing complexity in system de-
velopment. Hybrid development models, with the integration of User-Centered Design (UCD), are applied
with the aim to deliver competitive products with a suitable User Experience (UX). Therefore, stakeholder
and user involvement during Requirements Engineering (RE) are essential in order to establish a colla-
borative environment with constant feedback loops. The aim of this study is to capture the current state
of the art of the literature related to Agile RE with focus on stakeholder and user involvement. In par-
ticular, we investigate what approaches exist to involve stakeholder in the process, which methodologies
are commonly used to present the user perspective and how requirements management is been carried
out.

We conduct a Systematic Literature Review (SLR) with an extensive quality assessment of the in-
cluded studies. We identified 27 relevant papers. After analyzing them in detail, we derive deep insights
to the following aspects of Agile RE: stakeholder and user involvement, data gathering, user perspective,
integrated methodologies, shared understanding, artifacts, documentation and Non-Functional Re-
quirements (NFR). Agile RE is a complex research field with cross-functional influences. This study will
contribute to the software development body of knowledge by assessing the involvement of stakeholder
and user in Agile RE, providing methodologies that make ASD more human-centric and giving an
overview of requirements management in ASD.
1. Introduction

Nowadays the business world is characterized bycomplexity,

since market requirements are changing quickly. Accordingly, pro-
viders are facing the challenge to reduce time to market while 
delivering innovative products that customer love. Agile software 
development (ASD) promises benefits such as on-time delivery and 
customer satisfaction [1], thus it aims to deliver business value in 
short iterations. Therefore, the development process is carried out 
incrementally and empirically, which is an advantage because di-
rection of product development can be changed immediately. Hu-
mans and interactions are at the center of such methodologies [2]. 
Agile methodologies (e.g. Scrum [3], Kanban [4] or Extreme Pro-
develop products. These 
oduct, which fulfils user 
to fill in this gap and to 
 (UX), hybrid
development approaches including Human-Centered Design ([6] re-
ferred to as User-Centered Design, UCD) are applied. Although there
are some challenges reported while integrating ASD and UCD (see
2.1), the integration of both makes development process more hu-
man-centered [7]. Stakeholder and user involvement is a critical
success factor for a system to succeed [8] and, if compared with
traditional approaches, this involvement is not limited to early pha-
ses of development, as stakeholder and user are involved throughout
the whole development process instead [9].

Requirements are the base of all software products and con-
sequently Requirements Engineering (RE) plays and important role
in system development. Compared to traditional RE approaches
([10], [11]), a list of prioritized requirements (Product Backlog [3])
is used instead of a requirements specification document. The
main RE activities (elicitation, documentation, validation, negotia-
tion and management) are not clearly separated activities in Agile
RE. They are repeated each iteration and only required information
is elaborated before the next iteration starts. For this purpose, RE
in Agile environments is carried out just-in-time with a Little
Design Up Front [12].

This article reports the findings of a Systematic Literature Re-
view (SLR) in the field of Agile RE with focus on stakeholder and
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Fig. 1. In ASD people focus on outcomes and how they can fulfil human needs
through the outputs they produce.
user involvement. In particular, ASD, RE and UCD have one thing in
common: stakeholder and user involvement is described as critical
success factor for a system to succeed. To this end, this will be an
important aspect in this literature review and will be addressed by
the following research questions:

� RQ1: What approaches exist, which involve stakeholders in the
process of RE and are compatible with ASD?

� RQ2: Which agile methodologies, which are capable of pre-
senting the user perspective to stakeholders, can be found?
In terms of RE, these research questions lead us to the third
research question:

� RQ3: What are the common ways for requirements manage-
ment in ASD?

The paper is structured as follows: Section 2 gives a brief
overview of Agile RE context, including a gap analysis of related
work. Section 3 presents our research objectives and research
questions and deals with our review method covering a descrip-
tion of the search strategy, selection process, quality assessment,
data extraction and analysis. Section 4 summarizes the key find-
ings of our study, therefore it offers an overview of the included
studies as well as answers to our three research questions. Finally,
Section 5 discusses on the meaning of findings and limitations of
this study.
2. Background – Agile Requirements Engineering

In the mid-80s, Takeuchi et al. [13] already stated that a se-
quential phases approach to product development is not well
suited due to the lack of flexibility. Since then, new process models
have been developed. On one hand, there are iterative process
models like Rational Unified Process [14,15]. On the other hand,
there are Agile methodologies such as Scrum [16,3], Extreme
Programming (XP) [5], Feature-Driven Development [17] and
Kanban. The usage of Kanban for Information Technology (IT) was
mainly influenced by Anderson in between 2004–2010 [18,4].

A number of papers regarding lightweight process models have
been published. In 2001, the leaders of these different streams
joined together and created the Manifesto for Agile Software De-
velopment [2]. The Agile Manifesto includes values and principles
that help to optimize the software development process and have
also a strong influence on nowadays team collaboration within
ASD [19]. The Agile Manifesto provides the four core values listed
below:

� Individuals and interactions over processes and tools
� Working software over comprehensive documentation
� Customer collaboration over contract negotiation
� Responding to change over following a plan

Since the Agile movement, software development has moved
away from plan-driven to value-driven process models (see Fig. 1).
People in plan-driven environments often negotiate about pricing
models, project plans and how many product features they can
develop with the available resources. They are emphasizing the
generated outputs (e.g. number of created features or number of
releases during a time period). In contrast, people in value-driven
environments discuss visions, experiences and human values as
well as how they can address them through the product. They
concentrate on outcomes, which means that they are focused on
the difference that outputs entail. Therefore, product development
with agile methodologies is mainly driven by human values.

In the context of agile methodologies, RE is carried out itera-
tively during the whole development process instead of during a
closed phase in the beginning. To this end, a just-in-time model is
often used to refine high level requirements into low level tasks
that can be implemented by developers. Therefore, business peo-
ple, stakeholders, users and developers work together in a colla-
borative manner. The model is artifact-based and starts with
capturing requirements by means of epics. An epic is a large user
story [20], that can be refined by utilizing story maps [21]. A story
map consists of user stories or persona stories [22], which are split
into tasks. The whole workflow can be managed by means of
Kanban boards for design, development and delivery [23].

Agile techniques like Continuous Delivery (CD) [24] have an
impact on the manner and the frequency of usability testing
nowadays [25]. New information is given along the system de-
velopment by the user and the system itself. This knowledge is
processed during further steps and it conditions the decision-
making process. Therefore, requirements are treated like as-
sumptions, which are validated continuously.

There are also initiatives focusing on the alignment of RE and
testing, which investigate the practice of using test cases as re-
quirements [26]. In this context, detailed requirements are often
documented as test cases, rather than using additional require-
ments specification, in order to reduce the effort of updating se-
parate artifacts [26].

2.1. Summary of related literature reviews

In the literature, many reviews are conducted in order to do
research on ASD. The next paragraphs briefly summarize the most
related ones.

In 2011, Silva et al. [27] carried out a SLR on the integration of
ASD and UCD and analyzed how usability issues are addressed in
agile projects. They included a comprehensive classification pro-
cess based on a system covering research-related and content-
related information. The authors identified the following key as-
pects, which play an important role for the integration: little up-
front design, prototyping, user stories, user testing, inspection
evaluation and one sprint ahead. Besides, they presented a process
model for the integration of ASD and UCD that took into account
their findings.

Salah et al. [28] addressed a similar area. Their review aimed to
identify challenging factors for the integration of ASD and UCD.
They presented the challenges in a very understandable manner
with good examples. Additionally, they explored practices and
success factors to face these challenges. The reported challenges



Fig. 2. Related work has not investigated Agile RE from the perspective of UCD up
to now.
are: lack of allocated time for upfront activities, difficulty of
modularization, optimizing the work between developers and
UCD practitioners, performing usability testing and lack of
documentation.

Brhel et al.'s [29] literature review, published in 2015, ex-
amined hybrid development models, such as ASD and UCD. Their
main objective was to capture the state of the art of the integration
of ASD and UCD. Compared to [27] and [28], they addressed a
more holistic view of ASD. Thus, they focused on four dimensions
(process, people/social, technology and practices) with a coding
system and five derived principles: “(1) separate product discovery
and product creation, (2) iterative and incremental design and de-
velopment, (3) parallel interwoven creation tracks, (4) continuous
stakeholder involvement, and (5) artifact-mediated communication”.
Furthermore, they contributed to a classification system for ex-
isting work in the field of user-centered ASD.

The main purpose of Inayat et al.’s (2015) [30] literature review
is to make clear Agile RE challenges and practices, including a good
discussion on related work. Moreover, they aimed to understand
how traditional RE problems are resolved using Agile RE. In
summary, they provided 17 commonly used practices and also
practical challenges that agile teams had to face. The practices are:
Face-to-face communication, customer involvement and interac-
tion, user stories, iterative requirements, requirement prioritiza-
tion, change management, cross-functional teams, prototyping,
testing before coding, requirements modeling, requirements
management, review meetings and acceptance tests, code re-
factoring, shared conceptualization, pairing for requirements
analysis, retrospectives and continuous planning.

Soares et al. (2015) [31] combined a literature review with an
exploratory study. They analyzed difficulties while working with
requirements in an agile environment, particularly, causes that can
lead to documentation debt (e.g. missing, inadequate or in-
complete requirements). They contribute with their work to an
important research topic, for documentation in ASD is often
treated in an inadequate manner. The authors defined 10 diffi-
culties that occur when identifying and managing agile require-
ments. Furthermore, they uncovered difficulties when using user
stories instead of use cases.

2.2. Gap analysis

To sum up, it can be said that related literature reviews cover
many aspects of Agile RE. Nevertheless, analyzing the existing
work, we observed some shortcomings. Silva et al. [27] and Salah
et al. [28] worked on the integration of UCD and ASD. In this
context, they studied the collaboration between UCD specialists
and developers but they did not pay the same attention to sta-
keholder and user involvement. The other published reviews
[29,30,31] identified stakeholder and user involvement as one of
the key aspects in ASD, although they only presented partially how
this problem might be solved. As they treated this problem as one
out of many, we consider that they only scratch the surface.

Since human beings and their values play one of the most
important roles in value-driven organizations (see Fig. 1), it is
necessary to further investigate this aspect in the Agile RE field. To
this end, we conducted this SLR. However, to the best of our
knowledge, no systematic review has previously been published
which investigates RE with focus on stakeholder and user in-
volvement in agile environments (see Fig. 2).
3. Review method

Appropriate guidelines have been followed for conducting the
systematic review, particularly the guidelines for SLRs in Software
Engineering by Kitchenham and Charters [32]. According to these
guidelines, our SLR consists of three main phases. Fig. 3 shows the
most important stages of each phase.

Due to the high number of retrieved studies, we used the
software Mendeley and excel sheets in order to manage in-
formation obtained in an efficient manner.

3.1. Objectives and research questions

Our goal was to gather the state of the art of the literature
related to RE, by looking at stakeholder and user involvement in
agile methodologies. Therefore, we created three complementary
research questions (RQ), which are specified by the following sub-
criteria:

3.1.1. RQ1: What approaches exist, which involve stakeholders in the
process of RE and are compatible with ASD?

On one hand, we analyzed whether the existing approaches
involve stakeholders and users directly into the development
process. On the other hand, our aim was to study whether the
approaches apply a process model for the involvement. In addi-
tion, we queried what kind of methods they use in order to gather
data. With regard to the agility of the existing approaches, we
examined whether there are iterations along the development
process.

3.1.2. RQ2: Which agile methodologies, which are capable of pre-
senting the user perspective to stakeholders, can be found?

Concerning this RQ, we analyzed the included studies in terms
of methodologies that are used to handle the user perspective
within agile environments. Furthermore, we investigated how the
knowledge of user requirements is shared among stakeholders.

3.1.3. RQ3: What are the common ways for requirements manage-
ment in ASD?

In terms of this RQ, our aim was to investigate what types of
artifacts are used and how they are utilized. Moreover, we wanted
to discover whether the documentation of requirements is un-
derstandable without further knowledge in order to be able to
work in a collaborative manner. In addition, we examined the
treatment of non-functional requirements.

3.2. Protocol development

In the beginning of the planning phase we undertook an initial
informal search for other SLRs concerning a similar scope of this
field. The relevant ones are presented in Section 2.1 as related
works. During the informal search we found a few relevant stu-
dies, which fit our research objectives. Accompanied by the al-
ready identified studies, we used these SLRs as basis to create our
RQs and to develop our review protocol [33], which was carried
out in an incremental and iterative way by two independent
researchers.



Fig. 3. Phases of a SLR.

Table 1
Keywords used for search.

Category Keywords

Agile methodology agile, scrum, kanban, extreme programming,
lean

Human Computer Interaction hci, hmi, ucd, usability, human, user
Requirements Engineering requirements engineering

Table 2
Search space.

Digital library Search strategy Date of search

Google scholar full text 2015-06-13
Science direct abstract, title and keywords 2015-06-10
SpringerLink abstract and keywords 2015-06-12
Scopus abstract, title and keywords 2015-06-10
IEEEXplore abstract and keywords 2015-06-12
ACM abstract and keywords 2015-06-11

Fig. 4. Search process comprising six phases and snowballing.
3.3. Search strategy and data sources

Subsequent to the definition of the research objectives and the
RQs we elaborated our research strategy. Therefore, we selected
keywords, created a search string and specified the search space
and the search process that was used to reduce the number of
papers.

In a first step, we extracted a set of keywords from the studies
we had and matched it with our research objectives. Secondly, we
identified alternative spellings and synonyms. Since the search
process is a critical aspect, we had to optimize the keywords
iteratively. Thus, we defined a set of keywords, tested them in
various databases and finally, we refined them. The final list can be
found in Table 1.

Afterwards we connected the keywords with Boolean operators
and designed our search string as follows:

(agile OR scrum OR kanban OR “extreme programming” OR lean)
AND (hci OR hmi OR ucd OR usability OR human OR user) AND
(“requirements engineering”)

The search space included digital libraries, specific journals and
conference proceedings. It is worth mentioning that every digital
library has its own characteristics concerning its search engines. To
this purpose, we had to adapt the search string for every library.
The search was documented in a separate document that included
the following information for every single digital library: name,
search strategy, date of search, years covered by the search and a
documentation regarding the adaption of each search string to
every single trial. Table 2 shows an extract from this.

At the beginning, the search results showed a high amount of
papers (42,808 findings). In order to reduce the results, we carried
out the search process in different phases (see Fig. 4).

In addition to the initial search process, we started snowballing
for identified papers at P6 (see Fig. 4). We applied forward
snowballing (search in papers that cited the paper) and backward
snowballing (search in the reference list of the paper) [34].

Snowballing helped us to identify a total amount of 965 more
papers (forward snowballing N ¼ 355; backward snowballing N ¼
610). For these papers, we also used the search process and started
at P3. At the end of this second search process, we identified nine
papers that were taken into account for data extraction.

3.4. Study selection

The selection criteria were divided into inclusion and exclusion
criteria and were applied to P3 of the search process.

Inclusion criteria were: papers written in English; papers
published in between 1995-2015; papers under peer review; pa-
pers presenting approaches to integrate user into agile develop-
ment processes; papers related to Agile RE; papers associated with
agile requirements documentation; and specific book chapters.

Exclusion criteria are: no full books; papers whose full text were



not available; papers with results that had been already published;
papers that were not focused on agile development; papers only
presenting ideas, lessons learnt, recommendations or guidelines;
papers introducing tools whose underlying methodology was not
comprehensibly described (black box); and studies, whose pri-
mary focus moved away from agile methodologies.

Due to the high amount of findings at P3, we reduced the time
period for including papers from 1995-2015 to 2007-2015. Our aim
was to cope with the current state of the art and not analyzing the
evolvement over time. At the end of data extraction we found 19
papers that were obviously relevant to our study and 9 where we
proofed whether they included relevant information for answer-
ing our RQs. If a paper contained relevant information, we would
include it in the study. In light of this, 8 papers were only useful for
the study. The other one missed relevant details, so that we dis-
carded it during the data extraction phase.

As a result of the snowballing process, we identified a few
authors, who published more than one relevant publication.
Therefore, we had to identify the relevant papers we aimed to
include in our study. For this purpose, we contacted the authors to
either include the most cited paper or the latest one dealing with
the approach.

3.5. Quality assessment

We elaborated a quality checklist to assess the individual stu-
dies. There were three available answers for every question (see
Table 3). This checklist was used to evaluate the quality of the
included studies.

3.6. Data extraction and analysis

According to Kitchenham and Charters’ [32] guidelines, a form
for data extraction was set up. We used Mendeley in order to mark
text passages and ratings. That software also supported the data
extraction in regard to defined attributes from the protocol:

� Basic information: title, authors, publication date, DOI and URL
� Publication data: journal, conference, date (of conference),

publisher, volume, issue, pages, keywords and abstract
Table 3
Quality checklist.

Item Assessment Criteria Score D

QA1 Is the proposal validated? �1 N
0 P
1 Y

QA2 Does the study present a detailed description of the approach? �1 N
0 P
1 Y

QA3 Does the study present a personal opinion piece or viewpoint? �1 Y
0 P
1 N

QA4 Has the study been cited by other authors? �1 N
0 P
1 Y

QA5 Includes the paper a clear statement of the aims of the study? �1 N
0 P
1 Y
In addition to Mendeley, we set up a data collection form in
Excel to take out the following data:

� Research method: e.g. experiment, quasi-experiment, lessons
learnt,

� case study, opinion survey or tertiary study
� Research approach: deductive, inductive or hybrid
� Agile method: e.g. Scrum, XP, Kanban or hybrid
� Method: e.g. pair-programming, stand up meeting or usability

pattern
� Artifacts: e.g. user stories, Kanban board, personas, prototypes
� Short summary
� Results and contributions
� Personal assessment
� Number of included references
� Number of papers that cited the study
� Ranking (CORE2014)

All identified papers were taken into consideration to carry out
the data extraction process, where we found that taking out data
in line with the form was not always possible because of the way
studies were reported. In cases where the required information
was not provided or not clearly reported we used “n.a.”, in order to
fill in the form. On one hand, we extracted quantitative data (e.g.
publication channel or research method) and on the other hand,
we extracted qualitative data (e.g. content or short summary).

We used 3-point Likert items in order to weigh the single items
(covers the criteria, covers the criteria partially or do not cover the
criteria) with the aim to answer the RQs with its sub-criteria. We
chose the option covers the criteria partially, in cases where one
item could not clearly be answered by the study.
4. Results

We included in our work 27 identified relevant studies. Firstly,
we describe characteristics of the studies and show quantitative
data (e.g. publication channel, research method or quality overall).
Secondly, we state our findings related to the RQs.
escription

o, it is not validated
artially, it is validated in a laboratory or only parts of the proposal are validated
es, by a case study.

o, details are missing
artially, if you want to use the approach, you need to read the references
es, the approach can be used with presented details

es, it does.
artially, since related work is explained and paper is set into a specific context
o, the paper is based on research

o, no one cited the study
artially, between 1-5 articles cited the study
es, more than 5 articles cited the study

o, aims are not described.
artially, aims are described but unclearly
es, aims are well described and clear



Table 4
Distribution according to research methods.

Research Method Paper total Percentage

Case Study 15 56%
Case Study in laboratory 2 7%
Multi-Case Study 2 7%
Description of Approach 5 19%
Experiment 1 4%
Research Perspective 1 4%
Semi-Structured Interviews 1 4%
4.1. Summary of studies

Concerning the publication channel, the studies were pub-
lished in conference proceedings or scientific journals. In com-
parison, 21 (78%) of the included studies were published in con-
ference proceedings and only 6 papers (22%) appeared in scientific
journals.

Table 4 presents the distribution of the studies' underlying
research method. In summary, 19 studies (70%) used case studies.
For this kind of publication type, we distinguished among Case
Study, Multi-Case Study and Case Study in the laboratory. Most of
the studies (15 paper, 56%) were carried out as single Case Study in
economic enterprises. Furthermore, two works (7%) were executed
in laboratories or in a simulated context. In addition, two studies
(7%) were carried out as a Multi-Case Study and in five papers
(19%) the authors described an approach from a theoretical
viewpoint. In those papers, they did not use further research in
order to validate their approaches. However, in some cases that
might be a starting point for their future research. In contrast to
this, results were clearly presented in one of the papers as starting
point for future research activities; in consequence the authors
published it as a research perspective. Furthermore, one study
used an experiment and another one used semi-structured inter-
views as a main research method.

In conclusion, it can be stated that RE in agile methodologies is
often investigated in real life context and this research field is very
close to existing work practices in companies. We are aware about
the fact that the results of a single case study might not be gen-
eralized to other settings and that this may have an impact on the
interpretation of our results.

We used the quality checklist presented in Table 3 in order to
evaluate each study. The overall results from the quality assess-
ment are shown in Fig. 5.

The first criterion (QA1) examines whether the proposal is
validated. For 15 papers this is true, as they used case studies in
Fig. 5. Quality assessment.
order to validate their proposal. Nine papers either validated their
proposals in a laboratory or assessed only parts of the proposal.
We also included three papers whose proposals were not validated
at all. With QA2 we confirmed whether the study presented a
detailed description of the approach. In 17 papers the approach is
described with enough details, so that other researchers could use
it. In comparison, when the approach of seven papers should be
used again, included references have to be read. Two papers
missed details. QA3 queried whether the study provided a per-
sonal opinion or viewpoint. 20 out of the 27 papers were based on
a clearly defined research design. For 6 papers, the related work
was explained and the paper was set into context. Nonetheless,
there was also one study that did not clearly describe the research
method. QA4 wondered how many times the study had been cited
in other papers. For this purpose, we used the number of citation
from Google scholar (Assessment date 2015-11-20). 15 studies had
more than five citations in other papers. Six papers had been cited
in among 1-5 articles and six papers had no citation until the as-
sessment date. With the last criterion (QA5) we tested if the aims
of the study were included in the paper. In 26 of the works, the
aims were well described and clear. Only one paper lacked pre-
senting the aims, since they were described very unclearly.

To sum up, six papers fulfiled every quality criterion [35–40].
We have to be aware that the results might be different at pub-
lication date of this SLR, due to the different number of citations at
assessment date that QA4 required.

4.2. (RQ 1) What approaches exist, which involve stakeholders in the
process of RE and are compatible with ASD?

Table 5 presents the results from the evaluation of the sub-
criteria related to RQ1. Therefore, we list the studies that clearly
have a positive answer, “Yes”. Additionally, the distribution ac-
cording the items is also shown.

In the following paragraphs, we will put forward the highlights
we found in the included studies concerning sub-criteria.

4.2.1. Stakeholder and user involvement
Bellucci et al. [41] combined XP with co-design sessions in

order to develop a product with strong user involvement. They
explored in a field study, how users interact and work with a
prototype. Based on their findings, the prototype was developed
iteratively. The authors considered this approach as a tactic to
quickly deploy an evolving prototype.

Harbers et al. [42] studied the application of a Value Story
workshop for the elicitation process of user stories. The aim of this
workshop is to embed stakeholder values into the RE process.
Therefore, direct and indirect stakeholders have to be identified. In
a second step, the values of each stakeholder group are revealed.
Then, a situation for each value is provided and stakeholder needs
in this situation are analyzed.

Olsson et al. [43] derived a conceptual model from multiple
case studies that emphasized the need for combining qualitative
feedback in early stages of development with quantitative custo-
mer observation in later stages of development. In the Qualitative/
Quantitative Customer-driven Development (QCD) model require-
ments are treated as hypotheses that are validated through con-
tinuous customer feedback.

Several studies provided additional roles, which should be
applied to an agile environment in order to address communica-
tion gap or take over responsibility for particular tasks. Dragicevic
et al. [44] claimed that business users could collect necessary data
and documents (e.g. templates, scans of documents or screens)
and provide information to developers who model those data in
UML.

Moreover, Lee et al. [45] stressed the role of an Agile-UCD



Table 5
Sub-criteria RQ1.

ID Sub criteria Covered by study Overall

C1.1 Stakeholders are involved directly. [41], [42], [43], [44], [45], [46], [47], [35], [36], [48], [49], [37], [50], [51], [52], [38], [53],
[54], [39], [40], [55]

N ¼ 27
Yes ¼ 77%
Part ¼ 19%
No ¼ 4%

C1.2 The user is involved directly. [41], [56], [43], [46], [47], [35], [48], [36], [49], [50], [51], [38], [39], [40], [55] N ¼ 27
Yes ¼ 56%
Part ¼ 33%
No ¼ 11%

C1.3 They use a process in order to involve
the stakeholders.

[41], [42], [43], [57], [44], [45], [58], [46], [47], [35], [48], [36], [49], [59], [50], [51], [52],
[38], [39], [40], [55]

N ¼ 27
Yes ¼ 78%
Part ¼ 19%
No ¼ 4%

C1.4 There are iterations during the devel-
opment process.

[41], [56], [43], [57], [44], [45], [58], [46], [47], [35], [36], [48], [49], [50], [52], [38], [39],
[40], [55]

N ¼ 27
Yes ¼ 70%
Part ¼ 30%
No ¼ 0%

C1.5 They use methods in order to gather
data.

[41], [56], [42], [43], [57], [44], [58], [60], [35], [49], [50], [59], [51], [38], [53], [54], [39],
[40], [55]

N ¼ 27
Yes ¼ 70%
Part ¼ 30%
No ¼ 0%
specialist (AUS), which has to be responsible for bridging the
communication gap between developer and UX designer. They
also present a usability-pattern-based requirement-analysis method
that help AUSs to do their tasks of requirements specification.

Kautz [38] wondered how customers and users participate in
ASD with Participatory Design. He reports that customer and users
were involved indirectly and directly through different kind of ac-
tivities. Additionally, the role of an onsite customer was applied and
they had weekly feedback loops. Kautz states that one of the im-
portant benefits of the frequent feedback loops is that mis-
understandings are detected in time and changes can be applied
early before they grow into larger problems. For this reason, the user
generates a feeling of trust that has impact on the development.

Collaboration and shared understanding are essential to ASD
[2]. To this end, and attending to the results of a Multi-Case Study,
Ramesh et al. [39] described informal and frequent communica-
tion as the core of Agile RE. They stated that customers were di-
rectly involved in each iteration. Requirements were elicited, re-
fined and validated through face-to-face communication with the
customer. They claim requirements analysis as a social–political
process that depends on human interaction and is influenced by
several contextual factors.

4.2.2. Data gathering in Agile RE
The results of sub-criteria C1.5 (Table 5) revealed that 70% of the

studies reviewed used methods in order to gather data. In addition
to traditional methods known from agile methodologies (e.g. plan-
ning or reviews) reported by [46] and [39], the reviewed studies
included further methods for data gathering within Agile RE.

For instance, we found representative examples in the follow-
ing studies: Bellucci et al. [41] applied weekly co-design sessions
as a meeting point between users and designers. During these
sessions, researchers collected impression and feedback concern-
ing users’ experience with the system and usage scenarios. They
also gathered information about non-usage and misusing of im-
plemented features. Similarly, Kautz [38] studied Participatory
Design activities within ASD. He reported that data gathering with
customer and user involvement took place on an ongoing basis.
Communication was structured through planning games, pre-
sentation of working software and acceptance tests.

Lucia et al. [47] present an overview regarding Agile RE. Inter-
views, Brainstorming, Ethnography and Use Case analysis are the
most important elicitation techniques from their point of view.
Näkki et al. [48] describe users as a source of ideas and looked
at them as decision makers throughout the design process. For this
purpose, they enabled Lead users to participate via online co-
creation tools with social media mechanisms.

Considering that analyzing the context of use is an important
activity to achieve a human-centered process, several studies re-
commend using a structured process for this activity. They de-
scribe how to carry out a Contextual Inquiry [61] as an appropriate
manner [40,49]. With regard to Human-Centered Design, Maguire
[49] propose different methods following activities from [ISO
9241-210]. In addition to a Contextual Inquiry, he suggests to ac-
complish a stakeholder analysis to explore the context of use.
Furthermore, he proposes surveys, interviews, discussions, focus
groups, competitor analysis and user journeys for specifying user
requirements. Maguire recommends gathering data with con-
ceptual design meetings and co-design workshops during the crea-
tion of design solutions. For the evaluation, he highlights the use
of user walkthroughs and usability tests.

4.3. (RQ 2) Which agile methodologies, which are capable of pre-
senting the user perspective to stakeholders, can be found?

Table 6 shows the results from the evaluation of the sub-cri-
teria related to RQ2. Therefore, we list the studies that clearly
answered the questions positively. Moreover, we display the dis-
tribution in terms of the items.

In the following sub-sections, we will present the highlights we
found in the included studies concerning sub-criteria.

4.3.1. User perspective in ASD
Cajander et al. [35] interviewed 21 IT professionals in order to

analyze the user perspective in ASD. On one hand, they found that
the responsibility for the user perspective is often unclear and on the
other hand, they discover that in some cases the user perspective is
neither discussed nor described. Furthermore, Cajander et al. state
that ad hoc nature of user involvement and design feedback exist in
agile projects. Moreover, they conclude that new usability methods
arose because of the agile requirements (e.g. speed, efficiency or
focus on deliverables instead of documentation).

4.3.2. Methodologies in Agile RE
Several studies deal with methodologies that are used to ex-

tend agile methodologies like scrum and XP, with the aim to better



Table 6
Sub criteria RQ2

ID Sub criteria Covered by study Overall

C2.1 The proposal used a methodology. [41], [42], [43], [57], [44], [58], [46], [47], [60], [48], [36], [49], [62], [59], [50],
[52], [38], [53], [40], [55]

N ¼ 25
Yes ¼ 80 %
Part ¼ 16%
No ¼ 4%

C2.2 The knowledge about the user requirements is
shared between the stakeholders.

[41], [43], [57], [45], [46], [35], [49], [48], [37], [52], [38], [53], [54], [55] N ¼ 27
Yes ¼ 52%
Part ¼ 48%
No ¼ 0%
understand the user perspective.
Human-Centered Design (HCD) maguire [49] extended the HCD

framework (ISO 9241-210) for agile development. There are four
main activities in HCD, which are performed iteratively: a) un-
derstand and specify the context of use, b) specify user require-
ments, c) produce design solutions and d) evaluate designs against
requirements. Maguire suggests different methods in order to
perform each activity. Additionally, he recommends producing
clearly defined artifacts based on the gathered information.

Design Thinking a study by Adikari et al. [60] propose a fra-
mework based on three methodologies: Design Thinking, UX design
and ASD. A real world system context was being explored with
other relevant systems using Design Thinking. As a result, a re-
framed context was build. They report that the knowledge of the
reframed contexts could be used to create products, systems or
services using UX design and ASD.

Contextual Inquiry several studies (e.g. [40] and [49]) state that
performing a Contextual Inquiry [61] is useful to explore the user
perspective and to gather data concerning both, users and context
of use.

Participatory Design kautz [38] studied how customers and
users participated in ASD with Participatory Design. Kautz focused
on the role of the customers and users and how they were in-
volved through different activities in design and development.
Similarly, Bellucci et al. [41] investigated an approach to design
with and by the user. For this reason, they carried out a field study
to evaluate how users interacted with a prototype. Based on their
findings, the prototype was developed iteratively through constant
feedback loops. In addition, Näkki et al. [50] worked on an appli-
cation of a lead-user approach in the context of ASD. The chosen
lead users participated actively in the innovation process through
idea generation as well as in all phases of the development process
via online co-creation tools. With regard to Participatory Design,
Olsson et al. [43] developed the QCD model based on a multi-case
study. They confirm that it is important to combine qualitative and
quantitative feedback techniques in order to achieve continuous
customer validation. The authors treat requirements as hypotheses
Table 7
Sub criteria RQ3.

ID Sub criteria Covered by study

C3.1 They are using artifacts. [41], [56], [42], [43], [57], [44],
[50], [52], [53], [54], [39], [38],

C3.2 The documentation is understandable without
further knowledge

[41], [56], [42], [43], [57], [45],
[55]

C3.3 They distinguish between functional and non-
functional requirements.

[42], [44], [58], [46], [35], [36],
that are validated with customers before they are taken into ac-
count for development.

4.3.3. Shared understanding
Abdullah et al. [37] cope with communication patterns in an

agile team and in particular, how communication and collabora-
tion supported RE activities (gathering, clarifying and evolving) in
an agile environments. They built the concept of shared con-
ceptualization, which mean that the development team shares a
common understanding of the requirements, which is deeper than
shared understanding. They describe that there is a link between
communication and memory. Little information about a require-
ment was documented on a story card, but members of the agile
team built a related concept in their minds that was based on
discussion concerning the requirement.

A study by Buchan [57] also provides insights into the concept
of shared understanding. Buchan developed a theory of shared
understanding of requirements (SUR). He states that SUR is a spe-
cialized form of a Team Mental Model with focus on RE. Further-
more, he defines two activities in SUR development: 1) uncovering
a gap collaboratively, and 2) addressing this gap to achieve a new
state of SUR. The goal is to enable team members achieve a con-
sistent understanding of the requirements.

4.4. (RQ 3) What are the common ways for requirements manage-
ment in ASD?

Table 7 presents the results from the evaluation of sub-criteria
related to RQ3 as well as it lists the studies that clearly answered the
questions positively. In addition, it also shows the distribution ac-
cording the items.

In the following sub-sections, we will present the highlights we
found in the included studies concerning sub-criteria.

4.4.1. Artifacts in Agile RE
Artifacts are used for communication, elaboration, validation

and documentation of requirements in agile environment. In sum,
Overall

[45], [58] [47], [46], [35], [36], [49], [37], [59], [51],
[40], [55]

N ¼ 27
Yes ¼ 93%
Part ¼ 7%
No ¼ 0%

[46], [35], [49], [37], [59], [50], [54], [39], [38], [40], N ¼ 27
Yes ¼ 63%
Part ¼ 33%
No ¼ 4%

[49], [62], [59], [52], [54], [39], [55] N ¼ 26
Yes ¼ 50%
Part ¼ 42%
No ¼ 8%



Table 8
Artifacts in Agile RE.

Artifact Description Reference Percentage
(N¼27)

User Story User story is a description of a feature written from the perspective of the person
who needs this. It consists of a written text, conversation about it and acceptance
criteria.

[56], [42], [57], [45], [58], [46], [47], [48], [49], [62],
[50], [38], [53], [39], [40]

56%

Prototype Prototype is a model of the software application that supports the evaluation of
design alternatives and communication.

[41], [56], [58], [46], [49], [48], [36], [50], [52], [54],
[39], [40], [55]

41%

Use Case Use case describes an action or event steps, which are needed to achieve a goal. [42], [58], [36], [62], [59], [54], [55] 26%
Scenario Scenario is a textual representation of a problem and describes the interaction

between
user and system in a specific context.

[56], [42], [58], [49], [40], [55] 22%

Story Card Story Card is a physical representation for the written text and details from a user
story.

[57], [62], [37], [38], [39] 22%

Persona Persona is a description of a fictitious person that represents a larger part of the
target group.

[56], [45], [48], [49] 15%

Vision Vision is an abstract description of the overarching goal that guides product
development and aligns development, business people and other stakeholder.

[57], [45], [55] 11%

UML diagram Unified Modeling Language (UML) provides a standard to visualize the design of a
system.

[44], [52], [53] 11%

Storyboard With a storyboard the workflow of the user is presented in a sequence of pictures. [50], [54], [40] 11%
Task One user story is split into more tasks, which describe more technical

requirements.
[45], [40] 7%

Kanban board Kanban board visualizes the progress of a requirement through the workflow of
the devel
opment team.

[57], [45] 7%

UI pattern UI pattern describes an abstract solution for recurring design problems and give
inspiration to designer.

[53], [55] 7%

Essential use
cases

Essential use case describes user tasks and is a simplified and generalized form of
use cases.

[53], [55] 7%

Pictures Picture is a visual representation (e.g. photograph, painting) [41], [50] 7%
Videos Video consists of a sequence of images processed electronically that are seen in a

recording
and displayed on a screen.

[41], [50] 7%

Mind Map Mind map is a diagram used to visualize and organize information. [47], [51] 7%
UI specification Written specification that describes the UI of a system. The text is enriched by

mock-ups, icons, etc.
[56], [49] 7%
we identify 57 different artifacts mentioned in the included stu-
dies. 17 out of 57 are mentioned more than twice (see Table 8).

At this point, we would like to highlight some key artifacts
(usage o20%).

User stories are the most frequent used artifact in ASD. The
included studies describe how they can be created and re-
presented. Näkki et al. [50] use the concept of needs-based user
stories. Therefore, they collected users’ everyday needs and chal-
lenges regarding a specific domain. Users were involved during
requirements elaboration, by commenting and rating features in
order to allow the prioritization of features. Harbers et al. [42]
suggest using a Value Story workshop to embed stakeholder values
in the elicitation process of requirements. The requirements re-
sulting from this workshop are collected as value-based user stor-
ies. In addition to the classical format of user stories [20], Wan-
derley et al. [47] present a visual language for user stories. The
visual representation of the user story supports the evaluation of
the requirements with users and can be utilized with a User Story
Visual Editor.

Prototypes are categorized by the studies on different types of
fidelity (low, mid and high fidelity). Besides, the authors use the
terms prototypes, mock-ups and wireframes. Lucia et al. [54] re-
commend using paper prototypes to document requirements with
the purpose of communication and knowledge sharing between
stakeholders and agile teams. In addition, Obendorf et al. [40] state
that paper prototypes and informal drawings are very useful in
discussions with users. Informal drawings (sketches) were also
used in Blomkvist et al. [56]. In comparison, Rivero et al. [46]
applied html mockups to start the modeling process in Model-
Driven Web Engineering. HTML-based mockups were used, on one
hand, as a foundation to specify features like content, navigation
and business logic and, on the other hand, to generate platform-
independent UI specifications. Furthermore, Nawrocki et al. [58]
propose to use mockups to elicit test cases from users to make use
cases testable.

Use Cases (UC) are often used to describe the behavior of a
system from a more technical viewpoint compared to user stories.
Issa et al. [59] built a UC patterns catalogue that could be used as a
feature checklist and to design an initial version of a UC model.
Their UC meta-model addresses the environmental, technical,
structural, eventual and traceability dimensions of the anticipated
system. Besides, Nawrocki et al. [58] argued that UCs could be
reused for user manual generation, and for effort estimation. Farid
[62] divides requirements into functional and non-functional.
Functional requirements are described as Agile Use Case, whereas
non-functional requirements are presented as Agile Loose Case.
Aspect-Oriented “pointcut” operators link functional to non-func-
tional requirements.

Scenarios describe how users interact with a system in a spe-
cific context. To this end, they are often combined with personas
[49,56]. In Bellucci et al. [41], designers used a journal in order to
document scenarios based on user insights, gathered with a user
diary and usage try-outs. Moreover, Obendorf et al. [40] used sce-
narios to connect a design vision with the more technical tasks of
programmers in a Scenario-based usability engineering approach.

Story Cards present additional information related to user
stories. Abdullah et al. [37] report that story cards allow capturing
plans (estimates), history (who worked on the card) and goals.
Besides, Farid [62] defined exactly which questions had to be an-
swered with a story card in the W8 User Story Card Model. The



eight “W” are: who, what, why, without ignoring, while it is nice to
have, within, with a priority of and which may impact. On the
contrary, Ramesh et al. [39] used story cards to document re-
quirements for the next iteration that were elicited through
communications with the customer.

Artifacts that are mentioned one time: Wall, pin board, Event-
driven Process Chain (EPC) models, business process repository, do-
main models, snapshots, tags, SUI model, index cards, data flow
diagrams, user wish list, user journey, UX requirements, design
concept, evaluation goals, test specifications, role model, task model,
operational model, interaction scenarios, user performance, experi-
ence goals, hedonic quality goals, document with FR and NFR, rea-
lization concept, refined into requirements lists, working software,
system model, user model, effect maps, sketches, product backlog,
user-diaries with picture and videos, sprint goal, delivery roadmap,
definition of “done” and sprint burn-down chart.

Concerning classical agile artifacts (e.g. product backlog, sprint
goal and sprint backlog) we can point out that the included studies
rarely mentioned them. This leads to the conclusion that not every
used artifact is reported by the studies.

4.4.2. Documentation of requirements
The results of the literature review show that there are also

some problems regarding documentation of requirements.
Blomkvist et al. [56] identified that not every artifact was used by
developers. They report that developers did not read personas,
scenarios and effect maps. They describe this phenomenon as TAGRI
principle (They Ain’t Gonna Read It). For this purpose, it is im-
portant to find the right combination of artifacts that fit the con-
text of the project and people working in it.

Furthermore, Blomkvist et al. [56] recommend that UCD spe-
cialists should translate their work directly into user stories,
otherwise user stories have a strong technical focus. They state
that user stories provide a way to translate UCD work into a format
that had been already used in ASD. In contrast, Cajander et al. [35]
report that they are not well suited to usability work as there are
difficulties to describe usability aspects in such a way. To their
mind, usability needs to be addressed on a higher level.

We also find another aspect concerning the treatment of user
stories. Liskin et al. [45] studied the granularity of user stories,
specifically the level of functionality an artifact deals with. They
verified that there were communication and planning issues for
big stories (implementation o1 week) but they were too vague,
thus, they recommend splitting such stories. Furthermore, they
report that requirements artifacts could avoid miscommunication
and make requirements visible.

4.4.3. Functional and non-functional requirements
Several studies classify requirements as functional or non-func-

tional (see C3.3, Table 7). However, we have uncovered some problems
concerning the treatment of Non-Functional Requirements (NFR).

Ramesh et al. [39] identified, in a multi-case study, neglected
non-functional requirements as a challenge of Agile RE. They re-
port that some organizations had not been paid much attention to
NFR in early development cycles and that this lack of attention has
often led to redevelopment and bottlenecks.

This challenge is addressed by several studies (e.g. [52,62,58]).
Bourimi et al. [52] consider NFR in early stages of the development
process with their Agile Framework for integrating non-functional
Requirements Engineering (AFFINE framework). Therefore, they in-
troduce the role of NRF stakeholder into Scrum, who is responsible
for managing NRFs and acts like a facilitator to all stakeholder of
the project. On the contrary, Farid [62] developed an agile meth-
odology for identifying, linking, and modeling NFRs with FRs
through different kind of cases and aspect-oriented pointcut op-
erators. In the Non-functional Requirements Modeling for Agile
Processes (NORMAP) requirements are classified as functional or
non-functional by taxonomy. Nawrocki et al. [58] looked at the
elicitation of NFRs and proposed a method called SENoR (Struc-
tured Elicitation of Non-functional Requirements), which consists of
three steps: 1) presentation of the business case 2) series of short
brainstorming session according to ISO25010 [63] and 3) voting
with regard to the importance of the elicit requirements.

Another problem is reported by Lucia et al. [54]. They claim
that there is often a lack of formal acceptance tests for NFRs. A
similar observation was made by Dragicevic et al. [44], who re-
commend specifying at least one KPI to measure each NRF.
5. Discussion

In sum, we have found 27 relevant studies analyzed according
to our research protocol. Next, we will discuss on the findings of
our SLR. First, we will refer to the meaning of findings related to
our RQs and, secondly we will identify the limitations of our study.

5.1. Meaning of findings

5.1.1. General findings
The results of the SLR show that Agile RE has been studied

within various research areas (e.g. software engineering, human
factors or Participatory Design). We can conclude that this is an
important research topic. Furthermore, the heterogeneity of the
studied aspects in the reviewed studies shows that this is a com-
plex research field with a lot of different cross-functional influ-
ences. Moreover, we can state that this research field is very close
to existing work practices in companies, since most of the included
studies analyze the aspects in a real life context.

5.1.2. Findings related to RQ1
Concerning our first RQ, we can conclude that continuous

communication and collaboration is the most frequent used ap-
proach to involve stakeholder in the process of RE compatible with
ASD. The variety of aspects and methods reported by the reviewed
studies point out that there is no common process model for
stakeholder involvement in an agile environment. Although a
broad range of reviewed studies dealt with the development of
systems including a user interface, only half of them involved
users directly into the development process. However, it is ne-
cessary to engage user in order to validate assumptions during
system development; otherwise requirements would be seen as a
single point of truth. In light of this, we consider that further re-
search with regard to a structured process model for stakeholder
and user involvement is required.

5.1.3. Findings related to RQ2
Studies that address the user perspective in ASD provide some

insights about which methodologies are useful in order to make
ASD more user-centric. We find that Human-Centered Design, De-
sign Thinking, Contextual Inquiry and Participatory Design are
commonly used methodologies. However, the results also show
that there are problems with sharing knowledge between stake-
holder concerning user requirements and the responsibility for
usability/UX. To this end, we can conclude that it is a key to find
appropriate methodologies that help to solve these problems.

5.1.4. Findings related to RQ3
The analysis of the reviewed studies shows that a variety of

different artifacts are applied to Agile RE. We have identified user
stories, prototypes, uses cases, scenarios and story cards as the
most frequent used artifacts. Furthermore, we have faced some
problems regarding requirements documentation; there are



difficulties to identify the right kind of artifacts, which enhance
collaboration among stakeholder, developer and agile team. This is
a special challenge with regard to the project setting (e.g. co-lo-
cated or distributed teams). Nevertheless, it is important to create
appropriate guidelines for requirements management within ASD.

5.2. Limitations of the review

There may be some relevant papers we missed because of the
high amount of published literature, even though we used a pre-
defined protocol and followed a rigorous search strategy to ensure
the completeness of our study. We addressed this risk through for-
ward and backward snowballing, since it also preserves us for a bias
in the selection process. The selection process was mainly performed
by the first author of the paper (PhD student). We applied our search
strategy, due to the high amount of findings from our search. For the
phases P4-P6 (scan title, abstract and content manually) the first
author decided which papers were relevant to be included. This may
lead to a certain degree of subjectivity while performing such a se-
lection. However, in cases of difficult decisions, the first author
consulted the others in order to reduce subjectivity.

Another possible weakness of our approach might be the
chosen selection criteria. For example, we focused on papers
written in English language. Therefore, there might be relevant
studies written in languages other than English, which were ex-
cluded because of the applied exclusion criteria.

With regard to the limitations in data extraction, we are aware
of the fact that some aspects in reviewed studies (e.g. artifacts and
methods) might be poorly reported. For this purpose, our results
would have been different, if the studies had been reported more
accurately. We tried to address this issue through an extensive
quality assessment of the included studies.
6. Conclusions and future work

This paper presents a SLR on Agile RE addressed to stakeholder
and user involvement with the aim to capture the current state of
the art of the literature related to the integrated field of
ASDþREþUCD. This review was conducted by following appro-
priate guidelines provided by Kitchenham and Charters [32]. We
identified 42,808 papers in our initial search, and 965 further
studies through the snowballing technique. Our search process
was carried out in different phases in order to reduce the findings.
In total, 27 studies were identified as relevant and analyzed.
Firstly, we evaluated each paper with a quality assessment. Then,
the findings were quantitatively classified according to a publica-
tion channel and research method. The included studies were
published in between 2007 and 2015.

This review has several implications for both researchers and
practitioners. Based on a qualitative analysis of the included stu-
dies, we can conclude that building a shared understanding of the
user perspective is not very well established in ASD. It became
obvious during the deeper analysis of the identified publications,
that only a limited number of papers investigated the presence of
the user perspective in ASD. These publications revealed that there
were many problems concerning the direct involvement of users
and stakeholders. However, we identified four methodologies
(Human-Centered Design, Design Thinking, Contextual Inquiry and
Participatory Design) that were integrated in ASD with the aim to
increase the knowledge about user needs. Furthermore, we iden-
tified a broad range of different methods that can be used in ASD
to gather data in terms of RE. We identified the following key ar-
tifacts for the documentation of requirements that are used in Agile
RE: User stories, prototypes, use cases, scenarios and story cards.
Industrial practitioners can utilize these findings as
recommendations to discover the right combination of artifacts for
their development process. With regards to NFRs, we can conclude
that on one hand, there are different approaches to deal with
NFRs, but on the other hand, we determine an open challenge
concerning the estimation and measurement of these require-
ments (e.g. UX metrics, security policies).

To summarize, it must be stated that the review shows the
need for more empirical studies that work on Agile RE using var-
ious kinds of project settings (e.g. different agile methodologies,
scaling or distance of project member). In addition, it can be
concluded that there is heterogeneity among Agile RE approaches
focusing on user and stakeholder involvement. Future research
may specifically deal with a commonly used process model for
stakeholder and user involvement in ASD. To this end, we will
create a metamodel that describes the influencing parameters on
Agile RE at a higher level. Furthermore, appropriate methodologies
have to be found for building a shared understanding concerning
the user perspective among project members and stakeholders.
Our review of Agile RE studies also shows that the topic of re-
quirements management needs further empirical evaluation due
to the lack of appropriate guidelines in practice.
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