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CHAPTER 7

User Requirements Elicitation

Steffi Davey and Jonathan Saunders

7.1 INTRODUCTION

There are many names that can be given to the process of collecting end
user requirements, for example, requirements gathering, requirements
elicitation and requirements engineering. For the purpose of this chapter, we
willuse the term requirements elicitation. When developing (entertainment-
focused) computer games, requirements elicitation is often disregarded,
or if requirements are collected, this is often done quite late in the devel-
opment process (Kasurinen, Maglyas, & Smolander, 2014). Serious games
differ in this regard due to their primary focus on learning (or pedagogy).
Here, an in-depth understanding of the end user characteristics and needs
is vital early on to ensure the game can fulfil its intended purpose.
Abugabah and Alfarraj (2015) found that a large portion of projects did
not meet their end users’ needs. Furthermore, an even larger number were
seen to exceed their budget. A well-known example is the BBC Digital
Media Initiative which cost over £98 million and was abandoned after 5
years because it failed to “keep pace with new developments and require-
ments within both the BBC and wider broadcasting industry”. Ultimately,
if'a product does not comply with end user requirements, the project is not
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a success (Hickey & Davis, 2003; Kasurinen et al., 2014). Thus, the
collection of user requirements has the power to determine the success or
failure of a project (Davis, Hickey, & Moreno, 2006; Kumar & Sharma,
2015; Lane, O’Raghallaigh, & Sammon, 2016; Nuseibeh & Easterbrook,
2000). If incorrect information is gathered, requirements are misinter-
preted or change through the course of development, projects may have to
be abandoned or rescued with considerable additional developmental costs.

There are many factors which can impact the efficacy of the require-
ments elicitation process. Successful gathering of user requirements is not
simply a question of choosing the correct technique. The process hinges
on many factors, for example, how the technique is carried out or even
the mood of users, which can impact on the quality of the requirements
gathered (Lane et al., 2016).

This chapter will discuss why end user requirements elicitation is so
important. It will then progress to discuss different methods and tech-
niques of collecting requirements, before looking at how to overcome
possible challenges in the process. Finally, this chapter will discuss the
processes used to collect end user requirements using the AUGGMED
project (see Chap. 6 for project details) as a positive example.

7.2 THE IMPORTANCE OF USER REQUIREMENTS
ELICITATION FOR SERTIOUS GAME DEVELOPMENT

Unlike computer games for entertainment where the game is frequently
designed by the development team with few early interventions from end
users (Kasurinen et al., 2014), serious games are more utilitarian and cen-
tred around end user needs. It is therefore imperative that end users are
involved in the design of the game to ensure that their pedagogical needs
are met (Hauge, Duin, Oliveira, & Thoben, 2006). Conversely, whilst the
game is being developed, it is also important to have input from develop-
ers in the requirements gathering process, as this will ensure that the cre-
ated is of sufficient quality and that expectations for a game system are not
set unreasonably high for the given budget.

The main purpose of requirements gathering is thus to capture the
expectations and needs of intended end users. It ensures that the game
is developed from multiple perspectives (i.e. designers and intended
users) and that designers obtain specific information and details to create
a holistic vision of what the final product will and should encompass.
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There often are tensions about what is required of the system after the
initial game proposal, as end users likely have little experience of develop-
ing games and may struggle to envisage the end product (Hauge et al.,
2000). Leffingwell (1997), for instance, found that 40-60% of errors in a
system were attributable to errors in requirements elicitation or in the
analysis phase of a project (also Hauge et al., 2006). Requirements gather-
ing can act as a bridge between developers and end users that helps to
ensure that both sides are on the same page and share the same perspective
about the final product (Lane et al., 2016).

7.3 USER REQUIREMENTS ELICITATION TECHNIQUES

User requirements elicitation for serious games can be (and often is) an
iterative process of refining low-level concepts into a highly detailed
prioritised list of requirements. According to Kumar and Sharma (2015),
end user requirements gathering includes four stages:

1. Elicitation —identification of the relevant stakeholders, reason(s)
to develop the system, user roles and characteristics, external
interfaces, non-functional requirements and specific quality and
reliability targets and to establish a clear vision of the project

2. Analysis and specification — development of a conceptual model of
the game, prioritising the requirements and analysing the risks

3. Validation — verification that requirements correspond to users’
needs using iterative feedback from stakeholders

4. Management —monitoring that the process adheres to user require-
ments, including the measurement of defects and controlling
modification in requirements

Others have separated these four phases into six stages, separating
analysis and specification into their own disparate stages and adding a
verification stage (e.g. Courage & Baxter, 2005).

7.3.1  Participant Recruitment

End users for serious games are often trainees or trainers in a specific pro-
fessional field, for example police officers training interviewing techniques
(see Chap. 1) or first responders preparing for the handling of major crisis
events (see Chap. 10). The type of end users should be established at an
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early stage of the game /concept design process to ensure that their expec-
tations and needs inform the design process from the very start.

Depending on the nature of the project, end users may be stakeholders
in the development project, reducing barriers to the recruitment. If end
user stakeholders are not directly involved in the development project,
then relevant end users will need to be recruited externally. In both cases,
care needs to be taken to achieve a sufficient number and diversity of rel-
evant individuals.

Once the end users are enrolled in the process, an important part of the
requirements elicitation process involves getting to know the end users,
obtaining an understanding of their roles, attitudes, values, skills, knowl-
edge and behaviours in relevant situations. This in-depth knowledge is
captured in a persona (or multiple personas) to guide the game design and
development process.

7.3.2  Choosing Methodologies

A wide variety of methodologies exist for user requirements elicitation,
ranging from interviewing to field studies (see Table 7.1). Several studies
have aimed to determine the most effective method of requirements elicita-
tion, often suggesting interviewing as the most appropriate approach (Davis
et al., 2006). However, as Lane et al. (2016) suggest, it is difficult to assess
the effectiveness of requirements gathering techniques quantitatively, as the
fit of the method depends on the context of the project. Relatedly, Hickey
and Davis (2003) found that design experts often tend to favour one spe-
cific data collection technique instead of evaluating the best techniques for
the specific project and users in question. To avoid this bias, this section will
discuss a range of common techniques and discuss where they may be most
useful. This will help to make an informed decision about requirements
gathering techniques driven by the context of the project.

Whichever method is chosen, it is vital to plan every method meticu-
lously before starting the collection of requirements. An important consid-
eration is the type of information designers wish to acquire from their end
users. Another is the time and effort required to gather the relevant infor-
mation. In Table 7.1, we list common methods to obtain end user require-
ments as well as their advantages and disadvantages. Beyond the techniques
in Table 7.1, also newer and more elaborate approaches exist (e.g. gamifica-
tion techniques; Kelly, de Boer, Uhlenbruck, & Webb, 2015).!

'https://ieeexplore.ieee.org/document,/7129512
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Table 7.1 Strengths and weaknesses of typical requirement elicitation techniques.

(Based on Courage & Baxter, 2005)

RG

Technique  Details Strengths Weaknesses

Interviews Interviews collect subjective Allows developers to Information is
information about understand subjective  personal and
individuals such as their positions of individuals subjective and thus
attitudes, emotions, in their own words does not lend itself
perceptions or personal Support in-depth casily to
stories. They should be exploration of quantification.
planned well in advance unfamiliar subjects and  Can be time
with a set of pretested domains with a focus  consuming to
questions. Standardised on end users’ conduct and analyse,
interviews only ask identical perspectives. which precludes very
questions from each large sample sizes.
participant. In semi- Requires experienced
structured interviews, and well-trained
additional questions can be interviewers to obtain
asked for follow-up and high-quality
elaboration. information.

Surveys Surveys can be used to Allows standardised The fixed format

collect both qualitative and

quantitative data in a
standardised format.

data collection from
large groups.

Allows direct
comparison of groups
and investigation of
influencing factors
Collection and analysis
tend to be considerably
faster and more
economical than
interviews.

Well suited to prioritise
and/or validate an
existing list of
requirements (¢.g.
collected from
interviews).

precludes discovery of
new themes or
perspectives

Subject to social
desirability bias,
low-quality answers
and selective missing
(e.g. due to specific
user groups refusing
to participate).
Tendency to reduce
often complex
reasonings and
motivations to simple
quantitative scores.

(continued)
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Table 7.1 (continued)

RG
Technique  Details Strenygths Weaknesses
Want and  In want and needs analyses, Can be conducted Users must be
needs users list their expectations  relatively quickly using  well-informed about
analysis and requirements for a a brainstorming session the purpose of the
system. with relevant end users, serious game and able
where ideas about what to formulate their
is expected and expectations and
required from a system requirements very
are collected clearly.
systematically. If the focus is too
Can be used to create a closely on the system
prioritised list of itself, this method can
requested features and  miss out important
functionalities. elements such as
usage contexts or
adoption barriers
within the
environment.
This technique is best
used in conjunction
with other end user
requirements
gathering techniques
Focus Focus groups are guided Given detailed Requires experienced
groups discussions in a group of recording (written or ~ moderators and

relevant end users.

audio/video), focus
groups provide rich
information on
requirements and often
unearth important
disparities in
requirements amongst
users.

Encourages discussions
amongst end users to
explore possibilities for
the system, which
supports innovative
ideas.

well-prepared
questions to ensure
discussions stay
focused and on topic
and all participants are
heard.

Focus groups should
not (or only very
carefully) be used for
highly sensitive topics,
as presence of others
can induce discomfort
and social desirability
pressures.

(continued)
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RG

Technique  Details Strengths Weaknesses

Field Field studies use data Allows the game Obtaining sufficient
studies collection in the development team to  access to organisations

environment of end users

themselves; usually multiple
methods for data collection
are used to capture a broad

range of information.

experience and observe
the settings in which
the systems will be
used first-hand
providing a second
perspective to end
users” own reports of
their environment and
work.

Facilitates the
combination of
multiple data collection
methods (interviews,
observations, collection
of documents, etc.) in
one setting

Facilitated encounters
with a wider array of

can be challenging as
some organisations
may not want to have
staff from other
organisations on site.
Field studies are often
time consuming and
resource intense.

Due to the diversity
of information
gathered (quantitative
and qualitative),
interpretation of
information is often
more challenging and
less straightforward
than single method
studies.

people beyond the
original end users
allowing the system to
be developed with the
wider organisational /
user environment in
mind.

7.3.3  Planning

Before the requirements gathering activities take place, it is important for
end users to be made aware of the aims of the project and the benefits of
the use of serious games to train and educate. It may also be beneficial to
brief end users about the history of serious games and to provide examples
of the game mechanics that can be employed in gamification and
simulations (see Chap. 5) to provide end users with a clear understanding
of what the project aims to achieve. It should be noted that by introducing
demonstrations of serious games, users may be influenced in their
requirements and expectations for game mechanics. For this reason, careful
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consideration is needed about when to demonstrate current serious game
capabilities.

Whatever the chosen elicitation method, there are numerous aspects that
will need to be planned. Often end users will have very busy schedules,
especially when dealing with LEAs and first responders, so it can be a chal-
lenge to find a time convenient for all end users involved. In this case, meth-
ods that do not need to be moderated, such as surveys, may be preferable.

Requirements are often separated into functional and non-functional
requirements. Functional requirements relate to front-end behaviours,
whereas non-functional requivements refer to system capabilities such as
performance and maintainability (Hauge et al., 2006). When planning
requirements elicitation activities, both of these areas should be investigated.

Frequent questions guiding requirements elicitations are:

e What are the current training capabilities and their strengths and
weaknesses?

e How could these be improved through the use of serious games
and/or virtual reality?

e What are the learning outcomes, and how will they be evaluated?

What game mechanics should be included in the game (e.g. score

system, leader boards, etc.)?

What are the desired functionalities to be included in the game?

How adaptable should the game or simulation be?

What is the budget?

What is the timescale?

What are the system requirements (e.g. should it be run over

a network)?

e What will the style of the game be (e.g. will the game follow a story,
or should it be more of a simulated scenario)?

e What are the general technical abilities of the users?

These are just a few examples of questions that often appear in require-
ment elicitations. The aim should be to obtain as much initial information
from end users as possible and then to refine ideas along the process.

Creating a relaxed atmosphere that avoids time pressure, a setup that is
sensitive to potential conflicts between participants from disparate organ-
isations (e.g. police officers and NGOs) and expert moderation facilitates
the collection of meaningful and detailed requirements. An agenda for the
day should be prepared and communicated early to participants. In the
planning, it is important to allow sufficient time to explain the project and
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its purpose thoroughly, including the current state of the art, to ensure
end users are aware of the aims, expectations towards them and their
investments for the project.

Throughout the requirements gathering process, it can help to repeat
the outcomes that have been recorded to ensure that participants agree
with the information and none of the information has been misinterpreted
or missed. To prevent loss of information the event should be recorded,
either through careful minute taking or through video or voice recording.
In case of the latter, consent must be explicitly given by all participants
before recording any data.

7.34  Analysis

Analysis of the recorded information should begin immediately after the
event, this will again prevent loss of data and misinterpretations. The
following are common methods used to analyse results of end user require-
ments gathering:

e Coding - Coding is a common analysis approach for qualitative data.
It refers to the process of assigning summative words or short phrases
to part of transcriptions or documents. These initial codes can then
be combined into higher-order categories to identify common
themes or unique and conflicting perspectives (Langdon, 1984).

e Categorising — Can be used with both qualitative and quantitative
data. It aims to identify common themes within the data and thus
aids the summarisation and interpretation of data. Categorisation
helps to prioritise the development of features within the system.

o Affinity diagrams— The creation of an affinity diagram is generally a
team activity between stakeholders involved in the end user require-
ments gathering. The data collected through brainstorming sessions
is segmented into small pieces, which are then grouped according to
relationships. It is important to approach this activity without pre-
conceptions or predefined categories in mind to allow themes to
evolve naturally throughout the process.

Results should always be validated. This can be done by presenting
results or summaries of the results to stakeholders who were present at the
event, or a new set of end users with the same characteristics. If multiple
elicitation sessions are planned, a choice can be made whether to conduct
an analysis between each session or once all the data has been collected.
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Whilst the second approach saves time, the first approach allows to adapt
data collection (e.g. type of people invited to the sessions, type and con-
tent of questions or collection methods) to delve deeper into specific
sub-themes.

7.3.5 Management

The conscious management of end user requirements ensures that the
project continuously complies with end users’ needs, even if they shift.
Both developers and end users should be able to add unplanned features
they believe will be beneficial. At the same time, repeated discussions
should not lead to feature creep and overcomplicate the system, meaning
that some requirements may have to be purposely left off the documenta-
tion (Courage & Baxter, 2005).

7.3.6  Verification

Throughout the development, a continuous engagement process should
ensure that the chosen end users are still relevant and that their needs have
not changed. This can be done by piloting the system in different itera-
tions along the development process (cp. Chap. 6).

7.3.7  Negotiating Requivements

The requirements elicitation process focuses on discovering end user’s
needs. This process also has an element of negotiation, as end users may
wish to incorporate features into the game which may be out of scope or
impossible to realise given the budget. Ahmad (2008) created a
requirements negotiation spiral to illustrate common phases in the nego-
tiation (see Fig. 7.1).

The spiral starts with the identification of potential conflicts, which are
common if users want functionalities that would exceed the given budget
or timescales for the project. In this case, alternative solutions should be
suggested. Once the alternative solutions have been agreed, they should
be elaborated so that end users are aware of where the compromise has
been made. This will help to forestall disagreements in the future and
allow end users to make an informed decision about which solution they
would like to pursue. If any parties involved are still unhappy at this point,
renegotiations can be reopened.
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Fig. 7.1 Requirements negotiation spiral. (Ahmad, 2008)

7.4  CoMMON BARRIERS IN REQUIREMENTS ELICITATION
AND POSSIBLE SOLUTIONS

Even with meticulous planning prior to the requirements gathering activi-
ties, it is still possible to encounter unforeseen issues. Listed below are a
number of common issues and suggestions on how to avoid or
overcome them.

o Language barriers — Questions should be formatted in simple lan-
guage, avoiding the use of technical terminology (if this terminology
is necessary, a clear and concise explanation should be provided).
Questions should be asked in the mother language of participants
where possible to allow participants to express themselves in their
mother language. If this is not possible, questions should be pre-
sented in both written and spoken forms as participants may feel
more comfortable reading in foreign languages.

o Lack of common understanding — By frequently summarising the
information that has been captured from participants, it allows the
opportunity to correct misunderstandings and gaps early on and
ensures that all of the information has been interpreted as intended.
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o Scope of information — Methods of requirements gathering such as

interviews and focus groups often unearth a plethora of information.
This can make it difficult to analyse and draw conclusions, especially
in terms of prioritising needs and requirements. When dealing with
large amounts of data, collating the data into smaller common
themes can help to summarise and interpret the data. At this stage it
also good practice to go back to end users for validation of summaries.
Volatility — It is not uncommon that requirements change over time.
A series of end user requirement studies will retain the contact with
the end user and ensure that they are informed about developments
and content with the work that is being produced.

Bias — Unconscious bias is sometimes hard to avoid. Special atten-
tion should be given to the wording of questions and instructions, as
it is easy to ask leading questions or provide examples which may
inflict opinions and views on participants. Good practice is to pilot
questions, surveys, prompts and examples with a different group
from the intended end users to make sure they are easy to under-
stand. Further, interpretations should be checked by participants and
against additional sources to avoid narrow or selective representa-
tions of results. Below are suggestions for the formulation of ques-
tions, especially in the context of interviews:

— Avoid putting words into peoples’ mouth

— Be aware of putting emphasis on specific words

— Avoid using loaded words or words with positive or negative con-
notations in the study setting

— Ensure the questions are formulated clearly and unambiguously

— Keep questions short, as participants may struggle to remember
complex questions and feel overwhelmed

— Avoid or limit the use of closed questions, especially questions
that can be answered with yes/no

Participants feel uneasy — Participants should feel comfortable
enough to express their views and opinions free from judgements of
other participants or moderators. Interviews and focus groups can be
an uncomfortable experience for participants if they feel they are
being judged for giving an ‘incorrect” or ‘embarrassing’ answer. To
make the participants feel comfortable, the following strategies can
be implemented:
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— Sessions should be conducted in five stages: introductions, warm-
up questions, main questions, summary and wrap-up.

— Participants should be interrupted as little as possible.

— All focus should be on the subject to ensure that they feel their
views are valued and important. Summarising in a non-judgemental
way what the participants said can show that their views are being
heard and noted.

e Losing focus — The moderator should ensure that the focus is kept
on appropriate subjects and discussions do not veer off into
irrelevant topics.

7.5  CONCLUSION

Requirements elicitation is a crucial milestone of the serious game devel-
opment process. Without successfully collecting end user needs, it is
impossible to create a product that is fit for purpose. As outlined above,
the process of requirements gathering can be separated into five stages:
elicitation, analysis, specification, validation/verification and manage-
ment. The actual process of elicitation is flexible in the sense that data
collection techniques need to be adopted to the specific situation and end
users in a game development project. All requirements gathering activities
should be thoroughly planned and any foreseeable barriers should be
addressed prior to the event. Interviews are often argued to be the most
effective method of eliciting requirements. However, more innovative
techniques (e.g. playing games) can inspire additional insights. Although
the initial session has probably the biggest impact in terms of starting the
game development, further engagements should be of help throughout
the process to ensure the development keeps on track with (changing)
user requirements.

REFERENCES

Abugabah, A. J., & Alfarraj, O. (2015). Issues to consider in designing health care
information systems: A user-centred design approach. Journal of Health
Informatics, Y(1).

Ahmad, S. (2008). Negotiation in the requivements elicitation and analysis process.
In: 19th Australian Conference on Software Engineering (pp. 683-689).
IEEE: Los Alamitos



130 S. DAVEY AND J. SAUNDERS

Courage, C., & Baxter, K. (2005). Understanding your users: A practical guide to
user vequivements wmethods, tools, and techniques. Morgan Kaufmann,
San Francisco.

Davis, A. D. O., Hickey, A. J. N., & Moreno, A. M. (20006). Effectiveness of
requivements elicitation techniques: Empivical vesults dervived from o systematic
review. In 14th IEEE International Requirements Engineering Conference
(RE'06) (pp. 179-188). IEEE.

Hauge, J. B., Duin, H., Oliveira, M., & Thoben, K. D. (20006). User requirements
analysis for educational games in manufacturing. In 2006 IEEE International
Technology Management Conference (ICE) (pp. 1-8). IEEE.

Hickey, A. M., & Davis, A. M.. (2003) Elicitation technique selection: how do experts
do it? In Proceedings. 11th IEEE International Requivements Engineering
Conference, 2003. (pp. 169-178). IEEE.

Kasurinen, J., Maglyas, A., & Smolander, K. (2014). Is requirements engineering
useless in game development?. Requirements Engineering: Foundation for
Software Quality.

Kelly, D., de Boer, J., Uhlenbruck, P., & Webb, S. (2015) Requirements gathering
and testing by game playing. In 2015 TEEE 28th Canadian Conference on
Electrical and Computer Engineering (CCECE) (pp. 1556-1560). IEEE.

Kumar, A., & Sharma, A. (2015). A SWOT analysis of requirements engineering
for web application. Journal of Advances Research in Science and
Engineering, 4, 34—43.

Lane, S., O’Raghallaigh, P., & Sammon, D. (2016). Requirements gathering: The
journey. Journal of Decision Systems, 25, 302-312.

Langdon, G. G. (1984). An introduction to arithmetic coding. IBM Journal of
Research and Development, 28(2), 135-149.

Leffingwell, D. (1997). Calculating your return on investment from more effec-
tive requirements management. American Programmer, 10(4), 13-16.

Nuseibeh, B., & Easterbrook, S. (2000). Requirements engineering: a road-
map. In Proceedings of the Conference on the Future of Software
Engineering (pp. 35-46). ACM.



	Chapter 7: User Requirements Elicitation
	7.1 Introduction
	7.2 The Importance of User Requirements Elicitation for Serious Game Development
	7.3 User Requirements Elicitation Techniques
	7.3.1 Participant Recruitment
	7.3.2 Choosing Methodologies
	7.3.3 Planning
	7.3.4 Analysis
	7.3.5 Management
	7.3.6 Verification
	7.3.7 Negotiating Requirements

	7.4 Common Barriers in Requirements Elicitation and Possible Solutions
	7.5 Conclusion
	References


