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Abstract

Context: Requirements Engineering (RE) is one of the crucial activities in
software development that requires a high involvement of humans (i.e., stake-
holders). The aim of RE-related tasks is to develop the scope of the target
software products to ensure they will fulfil its stakeholder needs. In RE, the
requirements engineers have to deeply understand the software stakeholders in-
cluding their needs, motivations, and goals. Attaining this information directly
from stakeholders requires regular interaction which needs considerable effort.
The persona, as a user representation, is a useful tool that can reduce effort
amount by modelling the software users and being the primary source of infor-
mation.
Objective: The aim of this work is to systematically review relevant studies
that have investigated the use of personas in RE, the benefits of personas, and
challenges during the implementation of personas in RE.
Method: We conduct a systematic mapping study (SMS) using a formal pro-
tocol based on an established guideline. The systematic search result in a total
of 904 publications from six databases. After filtering, we select 78 relevant
studies for critical appraisal, analysis, synthesis, and reporting.
Results: We identify methods to create and validate personas (mostly qualita-
tive), map the benefits of using personas in RE (to ensure stakeholders’ satisfac-
tion, support a human-centric RE, and support requirements engineers’ tasks
and roles in RE), identify methods used with personas, discover challenges dur-
ing persona incorporation in RE and their respective mitigation strategies, and
recommend potential strategies for unaddressed challenges. We also make rec-
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ommendations for future research directions.
Conclusion: The findings of this SMS will help RE researchers and practi-
tioners better understand the use of personas in RE and highlights key research
gaps for future research.

Keywords: Systematic Mapping Study, Personas, Requirements Engineering

1. Introduction

During software development process, RE-related tasks demand regular hu-
man interaction, especially with the proposed product’s end-users. This is in
part to reduce the possibility to have personal assumptions about what the
end-users might need rather than putting the end-users at the centre of the
development process. However, regular access to people during the software de-
velopment process can be challenging for many reasons: finding a representative
set of users to work with the team throughout development; only having access
to a subset of users providing a limited sample of end user viewpoints; ensuring
interactions with the variety end-users is effective; and having timely access to
these users to ensure the design and development of software is not delayed.
The concept of the ‘persona’ was introduced in Human-Computer Interaction
and Design practice by Alan Cooper as a hypothetical archetype and descriptive
model of real users as a complement for real human participation in software
engineering (SE) [1].

There are three key RE-related tasks: requirements elicitation and analysis,
requirements specification, and requirements validation [2]. By definition, RE-
related tasks involve end-users in the process, and the more users participate in
RE-related tasks, the greater the likelihood that the requirements specifications
will satisfy the users. Personas are versatile tools and can be used in all RE-
related tasks. During the requirements elicitation and analysis stage, personas
are useful to gather information about the end-users’ key requirements by iden-
tifying the beneficiaries of the proposed products and articulating their perspec-
tives [3]. In the requirements elicitation, personas are useful for identifying user
requirements [4] and helping to discover previously unidentified requirements
[5], [6], [7]. Furthermore, personas can identify potential requirements issues [5]
and solve conflicts among developers [6]. During the requirements specification,
personas can be used to help define the proposed product requirements [8] as a
foundation to create a requirements specification document [9], and to support
functional and non-functional requirements specifications [10]. Finally, during
the requirements validation, personas can help requirements engineers identify
issues [11], [12], [13] including redundancy of specific requirements [8], refining
the outcome to relevant requirements only [14].

In this review, we aim to find, analyse, and map the published evidence
regarding the incorporation of personas in RE-related tasks. The focus of our
review is RE in general without any intention to subscribe to any particular
contexts of RE (e.g., plan-driven, agile). The reason is because we embrace the
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idea that personas are versatile tools that can be incorporated cross-context
in RE. We also aim to identify key areas for future research to develop state-
of-the-art methods for using personas in RE. We identify relevant studies that
investigated the incorporation of personas in RE-related tasks, including the
utilisation of personas in each RE-related key tasks, and how the requirements
engineers create and validate personas. We also synthesise the evidence for using
personas in the RE-related tasks, including the benefits and challenges of using
personas and mitigation strategies for the identified challenges.

Key contributions of this SMS include:

• We identify a number of ways personas have been used in RE, includ-
ing identifying potential user groups and their needs, conveying possible
users-proposed product interaction, uncovering system vulnerabilities, and
discovering potential issues.

• We identify methods used to construct personas which we categorised
into three methodological groups (qualitative, quantitative, and mixed-
methods [15], [16], [17]). We identify the measures to perform persona
validation and the people involved in the process.

• We collate challenges and respective mitigation strategies to incorporating
personas in RE from the literature.

• We identify research gaps to inform future research opportunities in the
area of persona creation and validation, more human-centred methods for
developing personas, and methods for addressing the challenges of using
personas in RE.

This paper is organised as follows: Section 2 describes key related work
in the area of personas in RE; Section 3 presents the research methods used
in our SMS; Section 4 discusses the key findings from the analysis; Section 5
presents the recommendations for future research based on the findings; and
finally, section 6 concludes the paper.

2. Background and related work

2.1. Personas

Personas, according to Alan Cooper, are representations of actual users
which are defined by their goals [1]. [18] defines personas as a synthesis of
individuals with similar goals, motivations, and behaviours. The idea of per-
sonas is to show a clear distinction between developers and the actual users
[19]. This clear boundary therefore avoids assumption bias in the SE process
by defining the requirements based on “what users want” rather than on “what
software engineers think users might want”.

There is no one definitive persona template; personas are perceived as com-
posite user archetypes, which consist of users’ ways of thinking, behaviour, goals,
and motivations for a specific context [20]. Based on [21], persona attributes
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Figure 1: Example of a requirements persona (from [25], (c) IEEE)

can be categorised into three groups: identical attributes (characteristics that
will remain the same for each user group - age, gender, location); aggregated
attributes (aggregation of the user attributes - technological proficiency of a par-
ticular age group ); and cosmetic attributes (characteristics used to identify the
persona - name, photograph). Personas are not only able to represent humans,
but they also can be used to represent other objects (i.e., a town) [22].

Personas are mostly represented in a textual description (often accompanied
by a photograph or picture). [23] argues that narrative personas are able to
present users’ contextual needs with respect to the proposed product. A strength
of text-based personas is that their narrative can cater to multidisciplinary
perspectives [24]. On the other hand, personas also can be presented as a visual
representation [12] to highlight certain human aspects (e.g., emotional feelings,
mental well-being), and can include photographs or pictures [13]. For example,
in [25], personas are used to represent diverse user groups for the development of
a human-centric smart parking application. An example of one of the personas
developed and then used in the study is shown in Figure 1.

2.2. Personas in Human-Computer Interaction (HCI)

Personas can help software engineers to build empathy for the actual users
[6]. Ferreira et al. introduced the PATHY 1.0 [26] and PATHY 2.0 [27] tech-
niques to create personas by providing questions that help the engineers em-
pathise with the users, ultimately enhancing the end-users experience with the
final product. In addition to this technique, persona stories – stories inspired
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by personas - are also argued to be able to raise empathy for the end users [28].
Lopez-Lorca et al. argued that personas with visual representation - such as
adding a photo to a persona’s narrative - could have a significant impact on
building an emotional bridge between stakeholders of the proposed product [12]
and help boost empathy [29].

Another role of personas in HCI is to improve understanding about real end-
users [30]. A context-specific description of the actual users enables the software
engineers to focus more easily on the users’ needs [31]. Personas also help
developers understand users’ behaviour [32] and support a framework for human
behaviour interventions [33], users’ cultural aspects [34], their knowledge and
skills [14], their needs, and age specific differences [35]. Furthermore, personas
are beneficial to discover more about how the users and the software will interact
[36], [37]. Empathy and a comprehensive understanding of the users’ needs can
support decision-making in the software design process [38], [39], [40]. Given
software applications are mostly designed for people with a multitude of different
human aspects, personas provide an opportunity to integrate human aspects into
the development process.

2.3. Personas in Requirements Engineering (RE)

There are three major RE-related tasks: requirements elicitation and anal-
ysis, requirements specification, and requirements validation [1]. Performing
the first tasks requires interacting with the stakeholders of the proposed prod-
uct. The outcome of this task is used as the basis for the second task (i.e.
specifying the requirements in a standard format). The third task involves eval-
uating stakeholders’ satisfaction with the specified requirements. Involvement
of humans (i.e. stakeholders) in RE is imperative for a successful outcome in
the process, but access to people (e.g. through interviews, observations, group
discussions) consumes considerable time and budget which can be prohibitive.
Personas can bypass human involvement in RE, making it an efficient but still
valid method for producing valid requirements.

Personas can be more than a standalone tool. Personas can mutually sup-
port other human-centred tools in RE for example, a persona can be used with
scenarios [12], [41] and viewpoints [8], [42] to understand how the persona be-
haves in different situations. [43] proposes using human stories, a combination
of personas along with user roles. Personas can also be used with user stories
to portray users’ emotional feelings [44]. Furthermore, to convey users’ goals,
personas can be combined with goal models [45], [46] and experiential goals [47].

Personas are developed as user representations to provide a comprehensive
understanding of the user, and promote empathy [6], [39]. Personas not only
bridge the gap between the developers and the ‘non-developer’ population, but
they can also facilitate communication with marginal users, such as users from
specific age groups [4], [35], [48], [49], those from particular cultural backgrounds
[34], [50], and/or people with specific health conditions [31], [51], [52], [53].
Utilising personas helps the developers to share a common understanding of
the users [54] so that even if disagreements emerge among the team, personas
enable the developers to have a unified vision about who the end users are [55].
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Incorporating personas in RE-related tasks aims to ensure users’ satisfaction by
making them the main focus of product development.

A systematic review included in this report described personas as one of the
artefacts of agile RE [56]. Few studies in the review were found to use personas
in agile RE, some used methods involving personas including scenarios and user
stories, but there was no in-depth review of persona construction and utilisation
in agile RE. In a larger systematic mapping study, the integration of personas
in agile development was described [57] which included challenges and key lim-
itations of integrating personas into the integration process. These limitations
included: determining sufficient information to be presented in persona descrip-
tions, the representativeness of a persona for a particular context, and possible
interaction between personas that share common requirements.

Salminen et al. conducted an SLR about quantitative persona construc-
tion [58]. This SLR highlighted the benefits of using quantitative methods, and
included a synthesis of the popular quantitative methods used for construct-
ing personas. Despite the endorsement of quantitative methods and criticism
of qualitative methods for creating personas, the SLR supported the use of
qualitative methods for validating personas. A survey for creating personas in
a quantitative manner was also presented in [59] with a focus on data-driven
persona development (DDPD). This study reported the evolution of DDPD re-
search, showing how the research evolved over three different time periods. The
development of DDPD research can be seen from the objectives for creating per-
sonas, data sources used in the creation process, the methods used in DPDD,
and persona representation. These studies investigated quantitative persona
development, how the methods evolved, and how they might evolve further.

The studies in this SLR do not specifically focus on the use of the personas
in RE tasks demonstrating a gap in exploring the use of personas in RE-related
tasks. This provides an opportunity for a systematic meta-synthesis to provide
important information for RE researchers and practitioners, particularly with
respect to human-centred RE.

3. Research method

We conduct this Systematic Literature Review (SMS) to evaluate and syn-
thesise existing research studies related to the usage of personas in RE. For
initial step, we develop the SMS’s protocol based on the guidelines proposed by
Kitchenham et al [60]. Next, we evaluate positive findings for the analysis of
existing information on personas, including their construction and applicability
both in academia and industry. Then we identify research gaps for key areas
for further work related to persona utilisation in RE-related tasks.

The first author develop the protocol for the SMS, define search terms as
well as inclusion and exclusion criteria, conduct the literature searches, filter
the studies, and conduct data extraction and analysis. These activities are
conducted under the close supervision of the second, third, and fourth authors,
who are experienced in conducting SMSs in software engineering. During the
first phase, we define research questions and elaborate on them, and select

6



search terms and literature databases. Then we perform database searching
and select relevant papers in a broad and inclusive manner. Next, we filter
the resultant papers based on the inclusion and exclusion criteria, followed by
a quality appraisal and data extraction. The third phase of the SMS involves
reporting the findings from the synthesis of the data extracted from the papers.

3.1. Research Questions

We formulate the Research Questions (RQs) of this SMS by following the
methods developed by Petticrew and Roberts [56]: defining the intervention,
the population, outcomes of interest, and the context within which the inter-
vention was delivered. Kitchenham et al. [60] describe this approach as PICOC
(population, interventions, comparison, outcomes, and context). Table 1 shows
the PICOC used in developing the following RQs.

RQ1 What is state-of-the-art of using personas in RE? This research question
focuses on how the requirements engineers commonly present, create, and val-
idate persona. We also want to identify RE-related tasks personas have been
used to date as well as identifying the methods or techniques have been used
with personas for use in RE.

RQ2 What are the benefits of using personas in requirements engineering? We
want to investigate the reported aims and objectives of incorporating personas
in those tasks, as well as the reported beneficial results coming from the incor-
poration.

RQ3 What are the challenges of using personas in requirements engineering?
In this research questions, we want to identify reported challenges of incor-
porating personas in the RE-related tasks. Moreover, we want to report the
identified recommendations mitigate those challenges from the selected studies
and discover other potential mitigation strategies.

Table 1: PICOC for research questions

Population Requirements Engineers/Software Practitioners involved
in RE

Intervention Personas incorporation in RE
Comparison N/A
Outcomes Personas’ construction and applicability in RE
Context Requirements Engineering/Requirements Elicita-

tion/Requirements Analysis/Requirements Specifica-
tion/Requirements Validation

3.2. Identifying the relevant literature

We select major search terms from our PICOC (see Table 1 and Table 2),
followed by exploring some new terms as the alternative search terms (Table 3)
for this SMS.
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Table 2: Major search terms

Intervention Persona/s
Outcomes Persona incorporation in RE
Context Requirements Engineering

Table 3: Alternative search terms

Personas N/A
Requirements Engi-
neering

Requirements Engineering Process, Requirements Elici-
tation, Requirements Specification, Requirements Anal-
ysis, Requirements Gathering, Requirements Identifica-
tion, Requirements Validation

3.2.1. Search strategy for primary studies

We define the key search terms (Table 2) based on PICOC (Table 1). In
order to obtain more relevant primary studies, we also use alternative search
terms relevant to the main concept (Table 3). The alternative terms consisted
of the terms commonly used in relevant studies to describe personas and terms
related to phases in RE. The major and alternative search terms were linked
with Boolean ‘AND’ and ‘OR’ operators when relevant, resulting in the final
search strategy (Table 5). Six online databases were searched using the search
terms, which was performed using stemming and wildcard depending on the
database (see Table 4).

3.2.2. Literature resources

In this SMS, we use six electronic databases : ACM Digital Library (ACM),
SpringerLink, IEEE Xplore (IEEE), Engineering Village, Wiley Online Library,
and Taylor & Francis Online. We include journal papers, conference proceed-
ings, workshops, and symposiums in the searches.

3.2.3. Search process

At the initial search of six databases, we receive in a total of 904 publications
related to personas in RE. We flag relevant papers based on the titles and the
abstracts; being broadly inclusive. Next, we remove duplicates if any.

Table 4: Literature databases

Electronic databases No. of publications

SpringerLink 360
ACM Digital Library (ACM) 256
Engineering Village 128
Wiley Online Library 72
IEEE Xplore (IEEE) 49
Taylor & Francis Online 39
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Table 5: Final search string

personas AND “Requirements Engineering” OR “Requirements Engineering
Process” OR “Requirements Elicitation” OR “Requirements
Specification” OR “Requirements Analysis” OR “Require-
ments Gathering” OR “Requirements Identification” and
“Requirements Validation”

3.3. Study selection

We select the papers in two stages. Firstly, we apply a set of inclusion
and exclusion criteria to filter the studies resulting from the search process.
For each selected paper, we include or remove it after assessing their relevance
to the research questions based on their titles and abstracts. If the title and
abstract are insufficient for us to make a decision, then we check the paper’s full
text eliminating duplicate and irrelevant studies. Consequently, we include 271
relevant publications in the final selection. During the study selection process,
we apply inclusion and exclusion criteria. We use the criteria to filter to decide
the included papers and remove irrelevant papers. We also conduct one iteration
of ’backward snowballing’ to scrutinise the reference lists of selected papers to
identify relevant studies that might have been missed during the initial search
processes. From this process, we identify five additional studies.

3.3.1. Inclusion and exclusion criteria

We apply the following inclusion and exclusion to select the studies, as fol-
lows:

Inclusion Criteria

• Publications written in English only.

• Publications published between January 2000 (adoption of persona in soft-
ware engineering [1]) and March 2023.

• Publications that included information about personas (i.e. persona cre-
ation, validation, and applicability).

• Publications that focussed on personas and user-centred design in RE-
related tasks.

Exclusion Criteria

• Publications that were not written in English

• Incomplete and/or short papers (less than five pages)

• Book chapters, prefaces, interviews, reviews, posters, panel discussions,
tutorial summaries, and article summaries.

• Duplicate papers (only the most complete, recent and improved one was
included if there was more than one).
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• Papers without bibliographic information such as publication date/type,
volume and issue numbers.

• Studies with inadequate information regarding utilisation of personas in
various RE activities.

3.3.2. Quality assessment

In order to assess the quality of the collected publications, we formulate a
number of quality assessment questions (see Table 6). After conducting the
quality review, we remove 198 publications resulting in 78 publications to be
reviewed (referred to as P1 to P78).

Table 6: Quality assessment questions

No. Questions

QA1 Is the paper highly applicable to the research?
QA2 Is there a clear statement of the aim of the research?
QA3 Is there a clear methodology for the research which aligns with

the research questions or objectives of the research?
QA4 Does the paper provide adequate information regarding the data

collection and data analysis of the research?
QA5 Are the methods used to collect the data aligned with the research

methodology?
QA6 Is data representation and analysis aligned with the research

methodology?
QA7 Are the findings of the research clearly stated and supported the

research questions or objectives?
QA8 Does the paper provide information about how the personas are

defined or described?
QA9 Does the paper provide the methods or techniques that have been

done to enhance the effectiveness of personas in RE?
QA10 Does the paper provide information about how the personas have

been evaluated?
QA11 Does the paper provide limitations, a summary, and recommen-

dations for future research?
QA12 Is the paper published in a scientifically reputable venue?

3.4. Data extraction and synthesis strategies

The purpose of data synthesis includes a critical appraisal of the selected
papers. To extract the detailed information from the 78 selected studies, we
create a Google form with four major sections: publication details, domain and
motivation of the study, personas usage in RE/SE, and the study results. Then
we elaborate these sections into 31 questions (listed in Appendix Appendix
A) that consist of 23 long answer questions, six short answer questions, one
multiple-choice question, and one check-box. Each of the co-authors was given
several publications to conduct independent data extraction. Next, we compare
and discuss the results of the extraction. After reaching a consensus, the first
author carry out the data extraction under close supervision from the rest of
the authors.

10



Year of publications

N
o.

 o
f p

ub
lic

at
io

ns

0

2

4

6

8

10

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

Number of Papers

Figure 2: Number of publications by year

4. Findings

4.1. Overview of selected studies

In this SMS, we include 78 studies: 54 conference papers, 12 journal papers,
eight workshop papers, and four symposium papers. Figure 2 shows the year
of publication for all the selected studies. We identify that 71 studies were
conducted in an academic setting, five studies were conducted in an industry
setting, and two studies were conducted in both settings. Appendix B contains
the full list of references for the selected studies.

4.2. RQ1: Incorporation of personas in RE

The first research question in this SMS investigates state-of-the-art use of
persona in RE, including persona presentations, persona creation and validation
process, and RE-related tasks in which personas used to be incorporated. We
also look at the methods or techniques commonly used with personas to support
RE-related tasks.

4.2.1. Persona presentations

In this SMS, we also investigate how personas presentation in the selected studies
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and categorised them into three groups: text-based representations (65 publi-
cations), model representations (four publications), and visual representations
(two publications). Table 7 lists the publications associated with each persona
representation group.

Table 7: Persona representations

Persona representations Publications Total

Text-based
Narrative form

P1, P3, P5, P6, P8, P9, P10, P11, P13, P14, P15, P16, P17,
P18, P21, P22, P24, P25, P26, P27, P28, P29, P30, P31, P32, P33, P34,
P35, P36, P37, P38, P39, P40, P41, P42, P43, P44, P45,
P47, P48, P51, P52, P54, P56, P57, P58, P60, P63, P65, P66,
P68, P70, P71, P73, P74, P76, P77, P78

58

Template P1, P6, P7, P11, P12, P24, P50, P56, P60, P61 10

Table P4, P14 2

Model P20, P53, P55, P67 4

Visual P3, P46 2

Further to this, based on our discovery, we group text-based personas into
three more categories: narrative form (58 publications), template (ten publica-
tions), and table (two publications). Narrative form is the most common way
to present personas as this approach of presentation is able to explain the aspects
of actual end users (e.g., needs, motivations, goals, and pain points) according
to the context of the proposed product [23]. This type of text-based persona
uses a story-telling approach that does not follow any particular structure or
layout. As an example of this, [P30] introduces ‘cultural personas’ - aiming
to enhance developers’ understanding of the cultural aspects of their end users
(see Figure 3). The authors refer to a definition of ’culture’ established by [61]
that describes culture as intellectual programming of people’s minds. The study
looks at UX-related cultural differences in four countries (Australia, China, Ger-
many, and Vietnam) and have those differences reflected in cultural personas.
In order to provide a better culture-related comprehension, cultural personas
have three dimensions: the first dimension conveys a general description of the
culture, the second provides specific characteristics of the culture, and the third
dimension involves personas representing culture. The personas later on can
help the engineers to consider cultural UX preferences of each targeted user
group throughout the software development process. In order to be able to nar-
rate the persona easily, some studies provided persona templates. Persona
template is a persona presentation that follows a particular structure or layout.
The persona is divided into sections such as demographic information, motiva-
tion, goal, concern, and so on. For example, [P56] and [P60] propose a Persona
Definition Document for profiling personas. This document consist of three
major components: a demographic profile (e.g., name, education, language pro-
ficiency, interests, abilities), a knowledge and skills profile (e.g., computer skills,
domain skills), and an interaction profile (roles, goals, concerns, usability pref-
erences). In addition to the document, these studies also introduce a Viewpoint
Document that described the roles of each persona in a particular environment.
This document also present the persona’s goals, concerns, and tasks in a given
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Figure 3: Example of Cultural Persona (from [34], (c) Springer Nature, reproduced with
permission)

environment on which both functional and non-functional requirements specifi-
cations were based.

Another way of presenting personas is by using a model. This structured
manner of presenting personas can also be considered an augmentation of narra-
tive personas. [P20], which introduces Assumption Personas, adopts Toul-
min’s Argument Model [62] to present the reasoning of assumptions used
to narrate the personas (see Figure 6). The model has six elements, which
are Claim, Grounds, Warrant, Backing, Modal Qualifier, and Rebuttal. The
persona characteristics are considered as a Claim with their associated Modal
Qualifier, a qualifying phrase to enhance the Claim’s believability. Claim also
has its associated sources of information which justify the specified character-
istics, which are called Reference. Reference represents either Grounds (i.e.,
evidence justifying the Claim), Warrant (i.e., Grounds’ contribution level to
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Claim) along with the Backing - the knowledge supporting the Warrant, or
Rebuttal (i.e., propositions challenging the Claim). Personas can be modelled
using a UML class diagram as studied in three publications [P53, P55, P67].
In [P55], the UML class diagram is utilised to present their Persona Ontol-
ogy. In the diagram, there is a class representing a persona along with general
characteristics such as class attributes. There are also other classes to represent
the role played by the persona, concerns, the environment the persona engaged
in, and many more. A class instance is then created using a UML instance
diagram by adding appropriate values to the declared class attributes.

[P53] presents a context-based persona story metamodel for agile re-
quirements. The key entities of the model are User Story, Persona, and Naviga-
tion Relationships. The model also has other additional compulsory entities to
enhance the understanding of the modelled requirements. [P67] visualises per-
sonas as a goal model that integrates personas and goal-oriented security RE.
This model adopts Integrating Requirements and Information Security (IRIS)
and user goals concept. User goals represent the desire of personas which then
are elaborated to hard goals, soft goals and beliefs (adopted from i* Strategic
Rationale model [63]).

Visual representation is another common way to present personas. This type
of persona presentation integrates a picture representing a narrative persona.
We identify a similarity in two studies that visually present their personas.
These studies embed a scenario into persona representations in order to provide
a rich background story. The first study ([P32]) emphasise the emotional aspect
of the end users with health situations (either physical or mental). The study
uses poster-like representations to depict the emotional feelings of the end
users that the personas represent. The second study ([P46]) uses visual rep-
resentation in a health-related domain. The study presents personas in a set
of rich pictures (e.g. see Figure 4) that conveys patient journeys, including
the processes the patients have to go through, the challenges they come across
throughout the process, and the people they are involved with.

4.2.2. Construction of personas

There are three main techniques to create personas: qualitative, quantitative,
and mixed techniques, as argued in [15], [16], [17]. Therefore, we categorise the
identified persona creation techniques into those three groups.

Figure 5 shows the summary of the reviewed studies and how they generate
personas. Most of the studies use qualitative techniques (46 publications) to cre-
ate personas for use in RE, followed by ten publications that generate personas
using a mixed approach, and six publications that construct personas using
quantitative methods. There are also ten publications that do not specifically
mention how personas are created in the studies.

Based on our analysis, the commonly used technique to create personas
for use in RE is the qualitative techniques (48 publications). Generating per-
sonas in this way, the most popular approach used is participatory design, in-
volving stakeholders to communicate their needs [25]. Activities involved in
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Figure 4: Example of persona as a rich picture (from [63], Open Access CCA 4.0 IL)

this approach including interviews [P1, P2, P31-P33, P35, P45, P47], focus
group discussions [P31-P33, P44, P46], brainstorming [P16], and work-
shops [P19]; typically involve stakeholders within the activities. [P76] com-
bines literature study, user research (interview and focus group discussion), and
inductive research method to generate personas. The researchers perform a lit-
erature research to identify potential user groups and to further investigate it,
they conduct user research. The aim of the user research is to collect information
related to users’ work routines, how existing solutions support them to do their
tasks, and challenges that come across their way in their work setting. Next,
interdisciplinary experts analyse the result using grounded theory and code it
into several concepts. Finally, the researchers use the findings to develop four
personas.

Furthermore, some studies use a particular qualitative method or frame-
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Figure 5: Persona’s generation technique

work to create the personas. [P21] uses two existing frameworks during the
persona generation process. The study uses Riegels-bergers’s framework [64]
to elicit and define trustworthy persona behaviour. The behaviour was based
on two trust-warranting properties: contextual properties (i.e., context-specific
driving factors that motivate personas to do trustworthy actions), and intrinsic
properties (i.e., the ability to do the actions which are either norms-accepted
or out of benevolent intentions). The outcome of this stage is then used to
formulate propositions for use in the Persona Case framework [65], a technique
driven by the Grounded Theory model. The model showcases how the formu-
lated propositions are used to justify (either support or negate) the potential
persona characteristics from which persona characteristics are derived.

Another approach to create persona is using modified techniques. [P9]
adds six more steps to Lene Nielsen’s 10 Steps to Personas method [60]. The
study modifies two steps of the method (i.e., Constructing Personas and Creat-
ing Scenarios), adding activities in persona construction including: (1) globali-
sation (considering a wider users population), (2) involving end users to validate
personas, and (3) prioritising the personas for requirements trade-off (if needed).
In scenario creation, the study also adds three more activities. The first activity
is to set common terminology and definitions to avoid misinterpretation of the
scenarios. This activity must be done prior to writing the scenarios. The second
activity (conducted after the scenario writing) is identifying critical scenarios to
use as the basis of the proposed product’s key requirements. The third activity
is identifying safety-related situations to be considered in the risk assessments.
In addition, PATHY 2.0 (Personas empATHY) technique, as proposed in [P24],
tries to adapt Empathy Map – a personas’ creation method for business model
design, to be able to be used in a software development context. The template of
PATHY 2.0 consists of six fields (Who, Context, Technology experiences, Prob-
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lems, Needs, and Existing solution) that describe the persona’s characteristics,
the environment they engaged in, their technical proficiency, the problems they
are facing and how they want to solve them, and current problem-solving op-
tions.

Ten studies create personas using mixed methods-based approaches, i.e. us-
ing both qualitative and quantitative methods. [P3] introduces the Persona-
based method for Adaptive Feedback Acquisition (PAFA), which is claimed as a
modified version of Mulder and Yaar’s guideline. The first stage of the method
uses a qualitative to conduct activities including user interviews, observa-
tions, and field studies. Next stage is to quantitatively analyse the outcome
of the first stage by conducting a statistical cluster analysis to group the
users based on their similarities. Last stage is to create personas as represen-
tations of each user group. [P38] also uses a mixed method to create personas.
This study interviews the users to ascertain their possible actions in a particu-
lar environment, taking into consideration of their goals and motivations. Next,
clusters the extracted information along with user log data was, resulting in
several groups of users for which each a persona was created.

[P40] uses a qualitative approach to observe the user behaviours by utilising
several probes material, such as a set of instructions, cards, diaries, collages,
and disposable cameras. First, the study categorises user behavioural variables
based on their similarity using a cluster analysis technique. Second, creates
personas representing each cluster, enriched by collected qualitative data (i.e.
probing material). [P54] uses empirical studies (both quantitative and qualita-
tive) to generate personas for use in a software-based motivation study. The
study conducts interviews and a survey to obtain expert views about aspects
of software-based motivation. In order to clarify the views, the study then
interviews the users. Next, the study uses collected data to develop personas.
[P37] uses a qualitative approach by conducting a crowd-sourcing study (i.e., in-
volving a large number of participants) to create multiple preliminary Personas
non Grataes (PnGs). Cleland-Huang introduces this concept for supporting the
identification security requirements of the proposed system [19]. PnGs help soft-
ware developers to identify users who have the potential to threaten the system.
The study uses a machine learning technique to discover and group context-
specific facets based on the resultant PnGs’ descriptions. At the final stage,
the study creates a set of final PnGs based on the facets and PnGs’ descrip-
tions. Morover, [P4] uses a crowd-sourcing technique to create a pool of user
profiles. The pool also stores previously generated personas. In order to create
personas for a proposed product, software developers utilise a computer-aided
tool, namely Persona Builder, and choose the persona characteristics from the
pool or reused the existing personas. The tool automatically aggregates the cho-
sen characteristics and generated personas accordingly. [P23] aims to address
the critics over persona trustworthiness by integrating a qualitative analysis to
CAIRIS (Computer Aided Integration of Requirements and Information Secu-
rity) - a user characteristics integration software [33]. Next, the study then
defines persona characteristics using a qualitative analysis, aligned with Toul-
min’s argumentation model [34] to justify the associated characteristics. Based
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on the analysis, the study then generates new persona characteristics. CAIRIS
was used as a supporting tool to refine existing personas for a particular project
based on the new characteristics.

The least commonly used approach for generating personas is a purely quan-
titative technique was the (nine publications). [P48] uses a secondary source
(i.e., forum posts). The study clusters the posts to identify the main topics
and group the stakeholders with which they associated using association rule
mining. Later on, the study uses a classifier (proposed by Cleland-Huang et
al. [66]) to identify the quality-related concerns (i.e. security, performance, and
usability). The outcomes of these activities are used as the base to create per-
sonas. [P51] used questionnaires to collect user data. The study clusters the
survey results based on variables related to users’ preferred technology devices
and their technology usage. The clusters were then analysed to identify the
most relevant characteristics to be elaborated into personas. [P6] and [P7] use
cluster analysis to group the users and the features. Firstly, the study cluster
the students with Mathematics, Engineering, and Policy Studies backgrounds
to group them based on their field of study and gender. Secondly, the study
cluster the most commonly used mobile phone services into three major groups
(communication, multimedia, and commerce). The next step is to identify the
preferred services of each user group using a simultaneous conjoint analysis
[67]. The analysis is later used to identify the primary personas.

4.2.3. Persona validation

A validation activity aims to check the believability and the precision of the
personas and refine it accordingly to add to the trustworthiness of the created
personas. From 78 selected studies, we identify several methods undertaken to
validate the created personas which are shown in Table 8.

Table 8: Persona validation methods

Methods Publications Total

Focus group discussion P16, P35, P42, P44, P46, P66, P68,
P77

8

Workshop P9, P18, P19, P20, P51 5
Interview P3, P32, P38, P72 4
Validation document P1, P11 2
Scenarios P18 1
Others P38, P43, P45, P48, P58, P62, P67 6

Among the validation approaches presented in the primary studies, focus
group discussion is the most common method (eight publications). The sec-
ond most used method is a workshop (five publications). The idea to conduct
these methods is to confirm the resultant personas and find any possible missing
characteristics or inconsistencies in the personas. In addition, three publications
validate the resulting personas by conducting interviews with experts (both
from industry and academia) [P3], end users [P32, P38, P74], and other stake-
holders who are going to benefit from the proposed product [P32]. Two studies
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([P1], [P12]) use a validation document to evaluate the created personas.
The document consists of a number of questions to ensure that the personas are
different and complete. The validation document also has a section to deter-
mine whether new personas should be created. [P18] incorporates scenarios in
the persona validation process. The study evaluates personas against multiple
scenarios to understand how the personas behave under specific contexts. This
activity helps to identify personas’ unsuitable and missing characteristics.

[P58] validates personas by utilising the information gathered from usabil-
ity testing. The study also checks the personas against the updated user
feedback. Furthermore, the study performs user research based on user in-
terviews. The results from those three measures are helpful to evaluate and
refine the created personas. [P62] incorporates experts’ reviews to validate
personas. The main reason for performing the review is because this measure is
arguably more affordable than involving end users during the validation process.
The experts can use their knowledge to learn the gap between user needs and
product requirements on which the personas’ refinement will be based. [P45]
conducts a calibration process to validate the created personas. In this process,
the end users undergo a set of tasks in given scenarios and give their feedback
with respect to the willingness to complete the tasks. Statistical analysis was
then conducted to process the collected calibration data. [P38] also conducts a
statistical analysis (i.e. ANOVA) to demonstrate whether the created personas
are meaningfully different one from another. In [P48], the researchers perform
a manual comparison between the created personas and the sample from the
secondary data used to create the personas. The inspection aims to check the
relevance between the sample data and the characteristics of the personas.

Furthermore, we find from the selected studies that the personas validation
activity most commonly involved human participation. Table 9 shows the groups
of people involved in the personas’ validation.

Table 9: Group of people involved in persona validation

Group of people Publications Total

End users P5, P9, P23, P32, P35, P38, P44,
P58, P62, P67, P68, P72

12

Project team P20, P32, P35, P44, P66, P77 6
Experts P3, P42, P48, P51, P62 5
Other stakeholders P14, P19, P32, P48 4

Persona validation activity commonly involves end-users, as mentioned in
twelve publications. Those studies select relevant end-user representatives to
evaluate whether the personas sufficiently represented them. For instance, [P5]
involves children to validate the created personas since the study develops Child-
personas. The study recruits 20 children (between 9 and 11 years old) and
conducts a workshop to understand their needs, developmental abilities, and
limitations. Next, the study involves the same group of children in the per-
sona validation process. Interestingly, the children do not directly validate the
personas, instead, they give their feedback on the product’s design from the
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personas’ point of view. The developers use the feedback to refine both the
design and the personas. Persona validation can also consider the participation
of experts (five publications). Domain experts can assess the effectiveness and
efficiency of resultant personas. These experts can evaluate the personas based
on their expertise [P62].

Six studies involve the project team member when validating personas. In
[P20], the project team conduct a half-day workshop to evaluate the character-
istics of the resulting personas. The team elicit new assumptions during the
workshop and refined the personas accordingly. Other publications describe the
project team working with the end users [P35, P38, P44] in one case, with case
users’ immediate families [P32] to evaluate and refine the personas. [P77] vali-
dates the personas by having a project consortium to develop a common under-
standing of the end users and ensure that the resultant personas align with that
understanding. Persona validation activities also involve experts. Commonly
the experts come from the same knowledge domain of the studies. However, an
interdisciplinary panel of experts [P51] also can validate the personas to gain
insight from other perspectives. Since the study targets older adults with health
situations, the panel comprises of people with expertise in medicine, psychology,
and sociology. They evaluate the created personas in a workshop with computer
science and engineering experts.

4.2.4. RE-related tasks personas have been used in

There are three key RE-related tasks in software development: (1) require-
ments elicitation and analysis - to discover and analyse the stakeholders’ require-
ments; (2) requirements specification - to specify the requirements in some form;
and (3) requirements validation - to validate these requirements by analysing the
captured requirements for completeness, consistency and correctness and with
stakeholder feedback [2]. These activities are usually undertaken in iterative
fashion.

Based on review of our selected studies, we find that personas can be used
in one or multiple RE-related tasks. Table 10 summarises the identified key-
related tasks personas are used in. Moreover, we also identify some interesting
persona uses in each key RE-related tasks (see Table 11)

Table 10: Key RE-related tasks personas are used as identified by the selected studies
No. of task(s) RE-related task(s) Publications Total

One RE-related task
Elicitation and Analysis

P2, P3, P4, P6, P7, P8, P10, P11, P16, P24, P26,
P27, P34, P37, P39, P40, P41, P43, P45, P46, P49,
P53, P55, P58, P59, P61, P63, P64, P69, P70, P72,
P73, P74, P75, 76, 77, 78

37

Specification P9, P25, P50 3

Validation P14, P71 2

Two RE-related tasks
Elicitation-Analysis and Specification

P15, P18, P20, P21, P22, P31, P32, P42, P44, P47,
P60, P62, P65

13

Elicitation-Analysis and Validation P19, P28, P33, P35 4

Three RE-related tasks
Elicitation and Analysis, Specification,
and Validation

P1, P12, P13, P29, P36, P38, P52, P56, P57, P68 10

Unclear P5, P17, P23, P30, P48, P51, P54, P66, P67 9
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Table 11: Reported use of persona in RE

RE-related task Use of persona Publications Total

Req. elicitation and analysis

Convey user needs

P2, P13, P15, P16, P19,
P20, P22, P24, P27, P28,
P32, P34, P42, P44, P45,
P47, P49, P52, P53, P55,
P56, P57, P59, P60, P61,
P62, P64, P68, P69, P72,
P73, P76, P77, P78

34

Understand user characteristics
P1, P21, P26, P29, P39,
P40, P56, P58, P62, P65,
P74, P75, P78

13

Foundation to build scenario P3, P6, P7, P41 4

Identify user-system interaction P10, P37, P52 3

Engage stakeholders in software
development

P18, P33 2

Identify potential issues P13 1

Solve conflicts P31 1

Req. specification

Specify expected requirements

P1, P12, P13, P18, P20,
P21, P22, P25, P29, P31,
P32, P35, P42, P43, P44,
P47, P50, P52, P56, P57,
P60, P62, P64

23

Establish common understanding
of the requirements

P9, P36 2

Req. validation

Evaluate mock-ups
P12, P13, P28, P35, P57,
P68

6

Check requirements redundancy
and completeness

P1, P12, P36, P52, P56 5

Suggest improvements
of the requirements

P14, P36 2

Check requirements quality P29, P71 2

Our analysis shows that requirements elicitation and analysis is the task in
where personas are commonly used (64 publications). We discover that per-
sonas are helpful to convey user needs (34 publications). A study about
after-care system [P64] claims that personas portray the consideration of multi-
ple points-of-view of demographic-diverse patients. [P70], a study that develops
a system for providing technology-based living assistance for older adults, ar-
gues that personas can identify the end-users needs (i.e. the elderly and their
caregivers) with respect to their health and daily living situation. Personas
are also helpful to enable the requirements engineers to better understand
user characteristics (13 publications). Creating personas to represent special
user groups helps overcome barriers to interacting with vulnerable groups in
RE-related tasks. For instance, for a game development, [P40] creates three
child personas to help understand children’s gaming-related behaviour without
directly involving children (minors). Personas can be a good foundation to
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create scenarios (4 publications). [P6] and [P7] utilise persona as the starting
point to create user scenarios. After identifying and creating primary personas,
the studies conduct scenario analysis to depict how the personas might interact
with the proposed product.

During requirements elicitation and analysis task, personas can encourage
stakeholders engagement throughout software development process (2 pub-
lications). [P18] argues limited access to the real stakeholders may result in
lack of stakeholders engagement. The study then overcomes the challenge by
incorporating personas. Personas, which are data-driven user archetypes, to
some extent can help requirements engineers to engage with the stakehoders
represented by the personas. Furthermore, personas can help requirements
engineers to identify potential user-system interaction (3 publications).
[P37] introduces Personae non Gratae (PnGs) to convey the concept of ‘cor-
rupt behaviours’ from potential disruptive users on which a threat model can be
constructed. Such personas contain negative uses and interactions of the target
software, in contrast to most uses of personas, including positive or expected
behaviours. [P10] uses personas to convey possible interaction between real
users and the proposed product. The study depicts the interaction using UML
use case diagrams where ‘actors’ symbolises the personas and ‘use cases’ rep-
resents the actions undertaken by the personas. Moreover, using personas in
requirements elicitation and analysis task can help the requirements engineers
to discover potential issues (1 publication). In a study about architectural
requirements, [P13] presents Architecturally-Savvy Personas (ASP-Lite) to rep-
resent a group of users who were highly technologically proficient and concerned
about the quality of the proposed product (e.g., performance, reliability, porta-
bility). The personas are helpful in identifying potential architectural issues
in the proposed product. In addition, one publication ([P31]) mentioned that
persona can help to solve conflicts among requirements engineers. The study
states that having personas as user representations help the requirements engi-
neers to be familiar with their end-users. Therefore, anytime different opinions
related to user requirements emerge, the requirements engineers would resolve
it using personas’ perspectives instead of using their own assumptions.

Incorporating personas in requirements specification task is the second most
common use found for personas in RE. From the selected studies we find that
personas are helpful in specifying proposed product requirements (23 pub-
lications). For example, [P56] presents an approach to document system require-
ments called Personas-Viewpoints-Requirements Matrix. The matrix provides a
summary of personas and their associated requirements in a given environment.
[P22] constructs an assumption model for personas, based on Toulmin’s argu-
mentation model to depict actions undertaken by the persona and assumptions
as the rationale for the action [62]. As an example, there is an assumption that a
persona can delegate a security decision to other team members. This assump-
tion is supported by an argument that managers do not deal with security issues,
along with supporting knowledge to ground the argument (see Figure 6). This
model then serve as a basis to generate a requirements specification document.
[P43] integrates personas and the Contextual Goal Model (CGM) to specify
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functional and non-functional requirements. In this integration, each persona
attribute is modelled as a contextual condition, which then serve as contextual
facts for logic predicates. Another identified use of persona in requirements
specification task is to establish common understanding of the require-
ments (2 publications). Personas uphold common vision among requirements
engineers which enables easier requirements specification [P9]. [P36] mentions
that personas provide additional information which help requirements engineers
to have a deeper understanding of the requirements.

Figure 6: Conpteptual model of Assumption Persona (from [68], (c) Springer Nature, repro-
duced with permission)

Based on the selected studies, requirements validation is the task where per-
sonas are least used. We find 6 publications that mention personas are beneficial
to evaluate mock-ups. [P68], a study that develops mobile application to help
with anxiety-related issues, uses personas to evaluate the prototype of the appli-
cation. The study takes into account the personas’ perspective while performing
usability evaluation against the prototype. Personas also endorse the checking
of requirements redundancy and completeness (5 publications). [P56]
introduces a Scenarios-Tasks-Requirements Evaluation (STRE) matrix to help
requirements engineers summarise whether the scenarios (created based on the
personas) have fulfilled a particular requirement or not. In addition, the study
presents Conflict Requirements Resolution (CRR) activity - aiming to resolve
the identified requirements conflicts by taking personas’ needs into considera-
tion. Incorporating personas in requirements validation can give requirements
engineers some ideas on how to improve the requirements (2 publications).
Normally, after performing usability evaluation, the requirements may change.
Personas are helpful to ensure the changes are still relevant to end-users’ per-
spective [P36]. Moreover, personas can be useful to check the requirements
quality. [P29] creates a requirement quality checklist in order to validate the
specified requirements. The study visit each criteria from the personas’ per-
spectives to measure the quality of the requirements.

4.2.5. Methods used with personas

Personas are not a stand-alone human-centred method in RE. From the
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selected studies, we find that several other methods are commonly used together
with personas to better capture the targeted users’ requirements. The methods
either complement the use of the personas or the other way around. Figure
7 summarises the methods or techniques used together with personas in the
reviewed studies. We divided those methods into two groups; methods used
to complement personas and methods that are complemented by personas (see
Table 12).
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Figure 7: Methods used in conjunction with personas in RE

From our selected studies, 45 publications mention methods that are used
to complement personas in RE. The most common method to support per-
sonas is scenarios (33 publications). [P32] introduces emotional scenarios to
help developers empathise with the created personas. The scenarios help to
better illustrate emotional-related issues experienced while using the product.
The study gives an example of a scenario to depict the persona’s emotional
feelings toward a wearable alarm device. Emotional scenarios enriched the cre-
ated personas by conveying emotional aspects. In order to write the scenarios,
the researchers of the study interview the product’s beneficiaries. The inter-
views focus on understanding the users’ impression of the product. [P64], a
study focusing on capturing users’ emotional aspects, uses user stories in ad-
dition to personas and emotional goal modelling to develop an aftercare system
for patients with heart failure. The study utilises user stories in requirements
elicitation to show how the users used a particular feature of the system. In ad-
dition, the emotional goal expresses users’ emotional-related goals after they use
the system’s features. The user stories are later used to conduct persona-based
interviews with the health workers. The health workers then have to answer
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Table 12: Role of the methods to be combined with personas

Role in the project Methods Publications Total

Complement personas

Scenarios

P3, P6, P7, P9, P12, P16, P18, P20, P21, P22, P23,
P28, P32, P35, P36, P41, P47, P50, P52, P54, P55,
P57, P59, P60, P61, P62, P67, P68, P71, P72, P75
P76, P77

33

User stories P25, P48, P64, P66, P78 5

Goal models P3, P7, P55, P67 4

Viewpoints P55, P56 2

Stakeholder journeys P69 1

Prototypes P35 1

Complemented by personas

Scenarios P24, P 73 2

Goal models P43 1

User profiles P31 1

User roles P29 1

Experiential goals and
action modes

P35 1

interview questions from the persona’s perspective. The findings show that user
stories enable the engineers to better understand the system’s important func-
tional requirements. [P3] combines personas with scenarios and goal models
in a feedback acquisition study. The motive of using goal models is to have a
clearer picture of users’ goals that rationales their behaviours. Before creating
the goal models, the researchers derive multiple scenarios to portray the per-
sonas’ behaviour in particular circumstances. The engineers then extract and
identify the users’ goals from each scenario and the relationships between the
identified goals, which are then illustrated in goal models. Later, the engineers
are able to better understand each persona’s goals and the measures to achieve
them from the models.

Furthermore, we identify other methods that can complement personas in
RE. In [P56], each persona has multiple roles (i.e., role as a student and a
part-time employee) at the same time. The study incorporates viewpoints to
showcase how each persona role behaved in a particular environment (e.g., using
a mobile phone in a coffee shop to do online shopping). The viewpoints of a per-
sona are presented in a format called Viewpoint Document. The document con-
sists of environment-specific information about the persona’s goals, scenarios,
tasks, concerns, and requirements (both functional and non-functional). The
study argues that the benefit of using viewpoints to complement the created
personas is to rationalise the users’ requirements. The stakeholder journey
framework (SJF) is another complementary method to personas introduced in
[P69]. This method is an extension of the customer journey framework (CJF)
[69], a framework to model users’ interaction with technology. The stakeholder
journey broadens the scope of CJF by also considering the beneficiaries of the
proposed product. The first step in designing SJF is stakeholder mapping,
where brainstorming with the actual stakeholders of the proposed product is
conducted. This activity aims to identify the prominent stakeholders, which are
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then elaborated into personas in the following step. The next step is to illus-
trate each persona’s stakeholder journey, and the last step is consolidating the
illustrated stakeholder journeys. The study shows that using SJF to portray
dependencies between stakeholders helps identify potential conflicts in stake-
holders’ requirements. In [P35], prototypes are used to complement personas.
After creating personas, the study develops a respective prototype for each cre-
ated persona. Stakeholders’ representatives of the project involved in persona
creation also contribute to the website’s prototype development. The graphi-
cal designers develop the prototype with the participants’ inputs regarding the
preferred design, and information should be provided on the website.

Persona is also a helpful complimentary tool to other methods in RE. [P73]
shows that personas can complement scenarios in order to identify the cus-
tomers who will likely file lawsuits and develop a chatbot to engage with the
potential litigants. The study creates scenarios by discovering the main reasons
for lawsuits from complaints’ logs, and the company then offered solutions to
overcome the situation. The scenarios show the actions flow in two ways: re-
ceiving customer information and using a chatbot to establish communication
with customers. The study then creates several personas to complement the
scenarios. Each of the personas has concerns that are related to major reasons
identified for filing complaints.

From the selected studies, we also find that personas can be a supportive
tool for goal models. The Contextual Goal Model (CGM) introduced in [P43]
integrates personas to consider users’ perspectives. CGM contains the goals of
the proposed products and the measures to achieve those goals. The context
determines which goals should be activated and their respective actions. The
study then compares these goals with the created personas’ goals. The com-
parison allows a better requirements specification and helps to prioritise the
requirements according to the users’ needs. [P31] uses personas as an addition
to user profiles. User profiles aim to categorise and characterise user groups
and typically contain information about users’ skills, physical traits, cognitive
abilities, environments the users engaged in, and their major requirements. The
study then uses the profiles to scaffold the personas representing each user group.
The result of the study shows that using user profiles and personas helped the
developers to understand the targeted users. The developers also keep these
profiles and personas in mind throughout the decision-making process.

Persona can also support user role. [P29] explains that the user role is part
of user stories which describes one’s activities and responsibilities. However, the
study argues that the downside of user profiles is the lack of empathy towards
the users. Therefore, the researchers of the study create personas to highlight
the user roles. The personas enable the developers to better understand the end
users and empathise with them. In [P5], personas serve as a complimentary to
experiential goals; the experience people have using the proposed product.
The study then uses action modes to present how the product can support
the users to have the experience. Later on, the study uses these aforementioned
to frame the questions to be asked for data collection (e.g., interview, observa-
tion), followed by information synthesis. Finally, the study uses the synthesised
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information as the foundation to narrate personas.�

�

�

�

Answer to RQ1: In RE, we find that text-based is the most preferred per-
sona presentation. The main reason is because this type of presentation able
to convey end users’ demographic information and personal aspects (i.e., goal,
motivation, behaviour, concerns). In persona creation process, we figure out
that qualitative techniques are the most commonly used to create personas.
The most obvious technique is participatory design technique, by engaging
stakeholders in activities such as interviews, brainstorming, workshop, and
focus group discussions. Qualitative techniques are also the most preferred
approach to validate and evaluate personas. The techniques commonly in-
volve end-users. In addition, some studies also use a statistical analysis to
validate personas by checking the distinction between the created personas.
Given the small number of selected studies that mentioned personas’ valida-
tion, we recommend to study persona evaluation and validation to make the
personas more reliable. Most of the studies incorporate personas in require-
ments elicitation and analysis tasks. In this task, personas serve as the source
to elicit requirements, user possible interaction with the proposed products,
and discover potential conflicts. Acknowledging personas are not stand-alone
tools, we identify some methods that can complement personas (e.g., scenar-
ios, user stories, goal models). We also discover that personas can serve as
a complimentary to other human-centred methods, such as scenarios, goal
models, and user profiles.

4.3. RQ2: Benefits of using personas in RE

This research question looks at the reported benefits of incorporating per-
sonas in RE. We find 56 publications reporting the benefits of using personas in
RE. From those reported benefits, we identify several positive outcomes regard-
ing bringing humans to the centre of RE. Table 13 summarises our findings.

We identify several benefits related to how personas ensure users’ and stake-
holders’ satisfaction in RE. The first reported benefit is that personas can serve
as a proper tool that can represent actual users. [P1] argues that per-
sonas as user models are able to synthesise relevant knowledge about the users.
The study proposes a set of activities to collect data about the targeted users.
The activities start by establishing hypotheses about possible users, conducting
ethnographic interviews with the users, and analysing the interviews. The study
uses the findings from the interviews to specify the behavioural attributes and
possible values that can be assigned to the attributes, and to identify meaning-
ful behaviour patterns. Next, the study synthesises the outcomes of previous
activities and present the result as personas. From the selected studies, we also
find that 31 publications argue that using personas in RE supports a better
understanding of the targeted users of the proposed product. In a case
study, [P60] uses personas to represent the end users (i.e., students) and to
demonstrate how the users use the system. The finding of the study shows that
personas help the developers to gain a better understanding of users’ needs. The
study describes the user characteristics (using Persona Profile Document) and
complements each created persona with a Viewpoint Document (describing how
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Table 13: Reported benefits of personas in RE
Reported benefits Publications Total Positive Outcomes

Support better understanding
of the end users

P1, P4, P11, P13, P14, P15, P26, P27, P30, P31,
P37, P40, P42, P43, P46, P50, P51, P54, P55, P57,
P58, P60, P63

23
Ensure users’ and stakeholders’
satisfaction

Provide proper user representation P1, P5, P6, P35, P36 5

Help developers empathise with
the stakeholders

P2, P12, P24, P25, P32 5

Identify user requirements
P2, P7, P8, P12, P18, P20, P24, P28, P31, P32, P36,
P44, P47, P51, P52, P56, P57, P59, P60, P63

20
Human-centric RE

Complement other methods used
in RE

P23, P29, P36, P52, P53, P56, P61, P63 8

Validate the requirements P36, P41, P56 3

Communication tool between
stakeholders and developers and
also between developers

P9, P35, P36, P52, P63 5

Support tasks and roles of devel-
opers in the RE/SE process

Used to help evaluate the
design/model/prototype

P10, P13, P18, P32, P42 5

Facilitate risk mitigations P22, P26, P37, P48 4

Improve developers’ engagement
throughout the development process

P3, P18, P21 3

Reusable P30, P45 2

Support the tracing of
user requirements

P32, P36 2

the persona interacts with the system in different environments). In addition, to
provide a unified understanding, the study introduces Persona Ontology which
shows the relationship between personas’ characteristics and the environment
in which they are engaged. The findings of [P73] show that personas enable the
developers to empathise with the end users. The study utilises personas
to identify the potential complaints given by the users and the underlying rea-
sons based on the developers’ empathy towards users’ pains, expectations, and
dissatisfaction outlined in the personas.

Personas also contribute to bringing humans closer to the centre of RE. We
find personas’ usefulness in identifying user requirements for the proposed
product. For example, [P70] creates personas to represent special users (i.e.,
older adults and their caregivers) in South East Asia. The study derives the
targeted users’ requirements from the created personas. Moreover, still in a spe-
cific culture-related study, [P64] introduces an emotion-informed requirements
elicitation technique. The study uses personas including their emotional goals
to elicit requirements from users with a specific health situation. In addition,
[P50] uses personas to identify specific requirements (in this instance are pri-
vacy requirements). The study uses the identified requirements to facilitate
users’ control over their personal information. [P41] also emphasises that it is
necessary to identify the stakeholders’ business requirements. The study pro-
poses a Business Context matrix to show the relationship between the business
process (i.e., recruit, employment, salary) and properties of the business con-
text (i.e., operator, organisation, product environment). The study also creates
test scenarios from personas’ business perspectives to complement the matrix.
Moreover, personas are able to capture tacit characteristics of the users, such
as pain and emotional feelings.
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From the selected studies, we identify that personas are helpful to validate
the requirements of the proposed product. [P19], a study about secure
requirements engineering, uses personas to check the requirements’ usability by
evaluating the persona’s efficiency in finding the task, observing the effectiveness
of the task in fulfilling the persona’s goal, and persona’s satisfaction with the
task. [P71] incorporates personas in a cognitive walkthrough to validate the
requirements. The study uses personas to understand how two user groups (i.e.,
elderly users and general users) complete a set of identical tasks. The findings of
this study are particularly beneficial to understand how the proposed product
should cater for the needs of the special user groups (e.g., the older population).

Furthermore, we discover that personas are beneficial to support tasks and
roles of the developers in the RE/SE process. Personas can be useful as a com-
munication tool during the software development process. [P9] argues
that personas contribute to building a common vision for the targeted users
among the project team members. The study unifies different understandings
from each project sub-team through discussion about personas used within the
project. The study also mentions that having the personas described using
non-technical language makes it easier to share a common understanding with
the stakeholders of the developed product. Personas also improve the de-
velopers’ engagement during the development process. [P3] underpins this
benefit when conducting a study about feedback acquisition. One of the find-
ings demonstrates that personas help the developers to be more engaged with
the development process. The experts (both from academia and industry) who
assess the implementation of four created personas in the project stated that
the engagement was improved by the way the personas were presented. Present-
ing personas in a rich fictional narrative makes the developers feel like they are
working with real people. Moreover, we find that personas can be useful for risk
management. As an example, [P37] utilises Personae non Grata (PnGs) to
portray potential attackers of a system, including their actions, motivation for
these actions, and their ability to perform the actions. PnGs present the frus-
trations that motivate the personas’ disruptive behaviour as well as the skills
that enabled them to do the misconduct activity. This can help developers
to predict system vulnerabilities and specify appropriate mitigation strategies.
Another benefit of using personas in RE lies in their reusability. Personas are
reusable to some extend regardless the criticism on being too context-dependent.
[P45] introduces Sentire, a persona-based framework for RE in which calibrated
personas are utilised. Calibrated personas are the previously created personas
being reused in other projects. However, to make those personas relevant to
the project, they must be calibrated. The calibration process involves end users
and asks them to act as the personas to do a set of tasks. A statistical analysis
of the users’ feedback on the given tasks is then conducted based on a hypoth-
esis of new personas. Moreover, personas also help the developers trace the
decision-making process regarding specifying user requirements. [P32] men-
tions that personas are used to justify the specified requirements. In addition,
having scenarios to complement the personas make it easier for the developers to
rationalise the discussion for the requirements based on persona characteristics
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instead of their assumptions.�
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Answer to RQ2: There are three positive outcomes from utilising personas
in RE. First, personas promote stakeholders’ satisfaction with the proposed
product. This outcome resulting from three reported benefits: (1) personas
support better understanding of the end users; (2) personas provide proper
user representation; and (3) personas help requirements engineers empathise
with the stakeholders. Second, personas put humans as the focus of the
software development process. Personas help requirements engineers to iden-
tify and validate user requirements. In addition, personas complement other
methods used in RE. Third, personas support the developers to better do
their tasks and roles in RE. This outcome resulting from the use of persona
as communication tool in RE-related tasks and persona incorporation in soft-
ware design evaluation. Personas also can help requirements engineers to
mitigate issues occurred in RE and to trace user requirements. Furthermore,
personas promote developers’ engagement throughout software development.

4.4. RQ3: Challenges of incorporating personas in RE

Our third research question investigated the limitations of using personas in
RE that have been reported in the literature. This included formulating a set of
recommendations that can be considered to address the limitations identified.

4.4.1. Identified limitations in personas’ incorporation in RE

From the selected studies, we identify 15 challenges to incorporating per-
sonas in RE (from 19 publications out of the 78 included studies). We also
summarise summarises eleven potential implications from the identified chal-
lenges (see Table 14).

One of the early activities in persona construction is getting to know the
targeted users. [P30, P33, P63, P71] report that difficulty accessing repre-
sentative sample users is a key challenge to this. Even though some studies
argued that - to some extent - the sample users are sufficiently representative,
it is still questionable whether they are able to represent all of the targeted
population. An example of this challenge is when the personas have to repre-
sent a particular group of users, such as older mobile phone users [P33, P34]
or people of a particular cultural background [P30, P63]. In addition to cre-
ating personas with diverse cultural backgrounds, [P63] identifies the challenge
of writing a concise persona description without undermining relevant in-
formation. [P48] argues that implementing the personas in only a particular
project domain and having a small number of software developers may
also result in less coverage for the end users. [P3] reports the issue in persona
validation activity. The study disregards end-users participation to validate the
created personas and only relies on some experts’ point of view. As a result,
there is a possibility that the personas cannot capture some aspects of the users
they are representing. Furthermore, project size [P16, P44] and its context
[P26, P28] can affect the flexibility of cross-domain utilisation of the created
personas.
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Table 14: Reported challenges during personas incorporation in RE

Reported challenges Publications Total Negative Impacts

Difficulty accessing
participants/data for a
representable population

P30, P33, P34, P63, P71 5

Persona is less representative of the actual users
Difficulty creating a concise persona
description

P63 1

Small development team P48 1

Misalignment between persona
creation and persona validation

P3 1

Small scale project P16, P44 2
Not generalisable

Limited context P26, P28 2

Existing assumptions of engineers P2 1

Lack of common standards P28 1
Difficult to construct personas
and unclear description

Developers have to add more
steps in RE

P1, P32 2 Time consuming

Expensive RE since it
requires complex comparison and
statistical computation

P13 1 Costly

Lack of motivation from
participants

P58 1
Participants need to be incentivised
to be involved in the project

Resultant personas are not
memorable

P28 1
Difficult to distinguish personas during
communication among the developers

Developers are not familiar
with user-centric approach

P28 1
Limited to only using with developers
who have familiarity with user-centric approach

Difficulty in distinguishing the
role of each resultant persona

P35, P37 2
Misunderstood/Misinterpreted personas

Difficulty to elicit requirements from
persona used in too broad product

P77 1

During persona construction, we also identify some key challenges in the lit-
erature. [P28] argues that there was a lack of common standards to construct
personas. In addition, [P1] and [P32] report that utilising personas in RE implies
to adding extra activities. Those additional activities are quite expensive
[P13] since they require statistical analysis and comparison. Furthermore, [P58]
reports that lack of motivation from the sample users challenges participants’
recruitment. There are also identified issues in the personas’ applicability in RE.
[P28] reports that there is an issue in memorising the personas. In addi-
tion, [P35, P37] argue that distinguishing the role of each persona used
in the project is an issue. [P28] also describes how incorporating personas in
the project requires developers with familiarity with using a user-centred
approach.

The aforementioned challenges result in some implications for the resultant
personas and the construction process. We identify some influential factors
contributing to the representativeness of personas: the selected users’ in-
sufficiency to represent the targeted population [P30, P33, P63]; the number of
engineers creating the personas [P48]; the length limitation of persona descrip-
tion [P63]; and misunderstanding during the persona validation [P3]. Having
personas implemented in a small project and a specific context can result in
personas that are not generalisable. Bias and subjectivity during the per-
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sona construction can be an issue due to engineers’ assumptions and pre-existing
knowledge of the end-users [P2]. As mentioned in [P28], the lack of guidelines
also makes it difficult to construct and articulate the personas. Addition-
ally, utilising personas inflicts a heavier workload in RE, and as a consequence,
it becomes a time-consuming [P1, P32] and costly [P13] process. Further-
more, in [P58], if sample users are reluctant, there has to be motivation, usually
in the form of some incentive for their participation in the persona construc-
tion process. The challenges during incorporating personas in RE also have
consequences on implementing the personas throughout the process. For exam-
ple, in [P28], the developers complain that memorising the personas is difficult,
particularly when they have to distinguish between personas during discus-
sions. Two studies [P35, P37] report that the developers also have difficulty
distinguishing between the role of each persona used in the project and the
consequence, which can lead to misinterpretation of the role of the personas.

4.4.2. Mitigations of challenges in personas’ incorporation in RE

Twelve publications of 78 selected studies mention measures to mitigate the
identified challenges of using personas in RE. We identify 11 mitigation strate-
gies to address five identified issues during personas incorporation in RE (Table
15). In addition to these identified strategies, we also identify 12 strategies from
the selected studies which can potentially address five issues that occur during
persona incorporation in RE. Table 16 summarises those actions.

Table 15: Reported mitigation strategies to address identified personas limitations

Issues to be addressed Recommended mitigations Publications

Less representative of actual users

Modify guiding questions in order to create more
detail characteristics of the personas

P24

Exploratory user research to identify the class of
targeted users upon which the information will be gathered
from

P28

Recruit broader sample users P71

Use synthesised information to enrich the personas P33

Create either more specific or more generic personas P14

Not generalisable
Keep personas dynamic by collecting further data P51

Create either more specific or more generic personas P63

Diverse research environment P6, P30

Time consuming
Make a lighter version of personas’ construction
technique

P1

Persona validation
Involve users to participate on personas’ validation
process

P3

Lack of participants’ motivation
Identify collaboration nature of the users; maintain users’
privacy; and reward users’ participation

P54

With regard to the issue of personas’ representativeness, we find five pub-
lications [P14, P24, P28, P33, P71] suggesting several recommendations. For
instance, [P24] proposes PATHY 2.0 and suggests modifying the guiding
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questions for filling information related to personal characteristics, living en-
vironment, experience with technology, problems along with existing solutions,
and needs, resulting in personas with more detailed characteristics. Moreover,
to select appropriate user groups, [P28] recommends conducting exploratory
user research in order to identify outliers (i.e., those not yet supported by ex-
isting solutions, indirect users). Six publications recommend mitigation strate-
gies to make personas more generalisable. [P51] presents an example that em-
phasises the importance of keeping the personas dynamic by collecting fur-
ther data through an upcoming survey to update the created personas. [P63],
which focuses on creating personas with certain cultural backgrounds, suggests
two approaches to making more general personas. One approach is creating
personas for each cultural background, and another is narrating the de-
scriptions to be as general as possible to represent multiple cultural groups.
Interestingly, [P38] proposes affordance-based personas, which analyses the
patterns of possible actions undertaken by users and uses them as the basis
for the creation of personas. The study argues that this approach is able to
create more generalisable personas compared to personas created using a qual-
itative approach. [P5], which introduces a framework to create child personas,
recommends an approach that can be used in order to afford cross-domain us-
age of personas. The reusability of personas can be attained by separating
the personas into context-free dimensions (i.e., data obtained from theoretical
understanding) and a context-dependent one (i.e., data that is specific to the
project). The context-free dimension of personas then can be reused for other
contexts or domains.

Table 16: Recommendation for potential mitigation strategies

Issues to be addressed Recommended mitigations Publications

Not generalisable
Create personas based on users affordances P38

Create context-free dimension of personas P5

Time consuming Creating personas using a quantitative approach P38

Not memorable
The influence of the choice of photograph P33

Add ’one-liner’ in persona descriptions P9

Lack of common stan-
dards/guidelines

Combination of Riegels-bergers’ framework
and Persona Case framework

P21

PATHY 2.0 P24

Modified version of Kim Goodwin’s guideline P5

Modified version of 10 Steps to Personas P9

Modified version of Persona Technique P1, P11, P12

Persona-based method for Adaptive
Feedback Acquisition

P3

Developers unfamiliarity with
persona creation approach

Make use a decision diagram to select a suitable
apporach to create personas

P39

On the other hand, three publications recommend mitigation strategies with
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respect to issues occurring during persona construction. [P1] acknowledges that
constructing personas can be time-consuming, hence suggesting formulating a
lighter version for the persona construction framework. The study indi-
cates the possibility of scrapping two activities from their proposed framework
to streamline the process. Those activities are: identifying significant behaviour
patterns and implementing and evaluating prototypes. On the other hand, [P3]
recommends better involving end-users when performing persona creation
and validation activities. [P54] suggests three measures to motivate the users to
participate in the construction of personas. First, identifying the user pref-
erences with respect to collaborating in order to achieve certain goals;
second, ensuring users’ privacy will not be violated; and lastly, rewarding the
users for their participation in the project. We also find several frameworks
and guidelines from the selected studies which can be used to create personas.
As an example, [P21] combines Riegels-bergers’s framework [26] and Persona
Case framework [27] to create personas. [P24] proposes PATHY 2.0 to establish
empathy toward the end users. Some studies modify existing persona construc-
tion approaches. For instance, three publications [P1, P11, P12] modify Alan
Coopers’ Persona Technique. Similarly, [P9] suggests additional steps to Lene
Nielsen’s 10 Steps to Personas method. Furthermore, [P5] creates personas us-
ing a modified version of Kim Goodwin’s guideline. In order to create personas
quantitatively, [P3] proposes a Persona-based method for Adaptive Feedback
Acquisition (PAFA). The method is a modification of the existing Mulder and
Yaar’s guideline. Selecting a suitable approach can be troublesome for develop-
ers unfamiliar with the persona creation method. Therefore, [P39] suggests a
decision diagram that is useful to determine the appropriate approach to con-
struct personas for the elderly and children. In the decision-making process, the
study considers the availability of existing data sources, developers’ skills, data
size, and available resources.�

�

�

�

Answer to RQ3: The challenges of persona incorporation in RE lead to
implications that can be reflected in the created personas. Criticisms towards
personas are including not sufficiently representing the actual end users and
not being used across domains or in different contexts or having too much bias
and subjectivity based on pre-existing assumptions. There are also challenges
during the personas’ construction process, which have implications on creating
personas and, later on, narrating the personas. Consequently, this can lead to
adding more activities to create and evaluate personas; therefore, an increase
in time and budget allocation can be an obstacle. Furthermore, we identify
challenges during the persona implementation. The engineers complain about
the difficulty of memorising personas and distinguishing their roles within the
project. Also, personas incorporation requires particular skills from the engi-
neers involved in the process. On the other hand, we also identify mitigation
strategies from the selected studies. Some studies deliberately suggest those
mitigations strategies to overcome reported personas limitations. However,
these strategies only address half of the identified challenges and consequent
implications. In addition, we identify several strategies from the selected
studies that potentially address some of the reported challenges.
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4.5. Threats to validity

Even though we follow a well-acknowledged set of guidelines when conduct-
ing this SMS, we understand that our SMS process was exposed to some threats
which may affect the result of the SMS. We describe the threats below, along
with the associated mitigation strategies undertaken.

Data source and search strategy. We have to search different databases
with their limitations regarding string length. The implication of this is that
the search strategies were varied. Due to this variety, there is a possibility that
we may not be able to find all possible related studies. Therefore, we derive
different search strings for each database and checked the number resulting from
each search string. We refine the search strings and repeat the routine until we
receive the most reasonable number of related studies. We perform the Snowball
method to find additional studies that may have been missed. However, there is
still a chance of missing related studies published after we perform the selection
process.

Study selection. We acknowledge a possibility of bias while selecting the
studies for our SMS. Therefore, we follow Kitchenham and Charters guidelines
[55] to define clear inclusion and exclusion criteria in order to minimise selection
bias. All the authors are closely involved in executing the inclusion and exclusion
criteria on a duplicate set of studies. When discrepancies occur, we discuss and
resolve them to refine the study selection process.

Data extraction and synthesis. Different terms used in the selected stud-
ies make us use our assumptions when extracting and synthesising the informa-
tion. As a result, some of the extracted results may be partially inaccurate. For
an instance, most of the publications do not explicitly specify RE-related task(s)
in where the personas used in. Therefore, all the authors refer to definition of
key RE-related tasks in [2]. Moreover, all the authors extract the same set of
several studies, discuss the differences and resolve it to reach a consensus.

5. Recommendations for future research directions

Based on the findings of this SMS, we identify several limitations related
to personas incorporation in RE. We frame these limitations as a set of rec-
ommendations that will benefit the RE research community for future work in
incorporating personas in RE. Need more investigation on exploring personas’
incorporation in other RE-related tasks: Almost half of the selected studies fo-
cus on the use of personas in requirements elicitation-related activities only. The
rest of the studies investigate personas’ utilisation on the requirements specifica-
tion, analysis, and validation. Conducting a research project on how personas
can be incorporated into these three RE-related tasks would be valuable for
both RE researchers and software practitioners.

Need more investigation to craft a better approach to creating
personas: Among 78 reviewed studies, 61.5% use a qualitative approach in the
personas’ creation process. This approach involve a small number of stakehold-
ers as the participants in activities such as interviews, brainstorming, workshop,
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and focus group discussions. The small sample size of stakeholders involve in
personas’ creation is the reason for two identified limitations. First, the created
personas are not generalisable. Secondly, the created personas are considered
to be less representative. Therefore, there is an opportunity for more studies on
a better approach to creating personas for use in RE.

Need more studies on validating personas in use in RE: Only 32%
of primary studies mention how they validate the created personas. Most of the
personas are validated qualitatively by conducting activities such as workshops,
focus group discussions, and interviews. In order to enhance the trustworthiness
of the created personas, more studies on investigating personas’ validation are
needed.

Need more investigation on other human-centred approaches that
can be used together with personas in RE: Our findings show that per-
sona is not a stand-alone tool. Based on the analysis of the primary studies,
we identify human-centred approaches used together with personas, such as sce-
nario, user story, viewpoint, and many more. Hence, there is a need to have
more studies that investigate which human-centred approaches work best with
personas to help the requirements engineers better understand the end-users of
the proposed product.

More studies are needed to discover persona limitations: Twenty-
four per cent of the selected studies reported challenges during the use of per-
sonas in RE. We discover that those challenges lead to several implications.
Given this small number, new studies should do more investigation on this area
to discover more limitations that will help RE researchers to set mitigation
actions for better use of personas in RE.

More studies to find and address persona’s limitations when used
in RE: Our findings show that very few studies provide mitigation strategies on
how to address reported persona’s limitations when used in RE-related tasks.
These strategies only address five identified issues during persona incorpora-
tion in RE. Given this situation, more investigations on practically addressing
reported limitations of personas would benefit requirements engineers.

Exploration of potential mitigation strategies to address persona
limitations: From the selected studies we discover that there are some strate-
gies that can potentially mitigate the unaddressed issues. This give an oppor-
tunity for future research to explore these options and their effectiveness to
address the issues that occur during persona incorporation in RE.

More practical guidelines: Based on our analysis of the selected primary
studies, only a few studies present standardised methods or frameworks to create
personas. Hence, more studies to provide a set of guidelines or frameworks on
how to evaluate and validate personas are needed. Furthermore, our review
shows that the reluctance to utilise personas in RE is due to unfamiliarity with
the tool. In addition, no study investigates a set of practical guidelines on using
personas in RE or SE. Therefore, there is an opportunity for more studies to
set guidelines that can help RE practitioners to familiarise themselves with the
concept of persona and implement it in RE. These practical guidelines, both for
personas construction and implementation, will benefit requirements engineers
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to comprehensively utilise personas in RE.

6. Conclusion

Our SMS aims to lay out how personas have been used in RE to-date, in-
cluding methods to construct personas, benefits, and challenges during their
application in RE. We review 78 studies related to the use of persona in RE, re-
sulting in several findings. Personas are primarily used within the requirements
elicitation-related activities to help the requirements engineers better under-
stand the proposed product’s end-users, empathise with them, and identify their
key requirements rather than using their own assumptions about what the users
might need. A qualitative method is the most commonly used approach to con-
struct and validate the persona, such as interviews, workshops, and focus group
discussions. The created personas then are presented as text-based represen-
tations consisting of two types of information: generic and context-specific. In
application in RE, there are human-centred tools used together with personas,
such as scenarios. Personas on their own used in RE are not without poten-
tial flaws. We categorise these challenges during the persona construction (i.e.,
representing end-users in an unrepresentative manner, cannot be generalised)
and challenges that occurred on its applicability in the real world (i.e., the un-
familiarity of the software development team towards persona’s concept, lack of
practical guidelines).

Based on the key findings, we also identify gaps that can be useful for future
research paths in RE. Most reviewed studies focus on personas’ utilisation in the
requirements elicitation activity. Therefore, there is an opportunity to investi-
gate the use of personas in other RE-relates tasks: analysis, specification, and
validation of the requirements. In this SMS, we also identify personas’ construc-
tion and validation. We discover the limitation of the qualitative approach, a
heavily used approach to creating and validating the personas, which indicates
the need for more studies to better construct personas for use in RE. Moreover,
through the SMS, we identify the reported objectives of using personas in RE
and how personas benefit requirements engineers. In addition, from the primary
studies, we also map the reported challenges of using personas in RE along with
the measures to mitigate those problems. However, there are only a few studies
investigating the limitations of personas and the recommendation to solve the
problems.

The findings of our SMS will be beneficial to understanding personas incor-
poration in RE including the construction and applicability of personas. The
research community can focus on the under-research area in regard to the bet-
ter use of personas in RE. The outcome of the future research will also benefit
requirements engineers in using personas to enhance the satisfaction of their
targeted users.
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nior, Geraldo, Paiva, Anselmo, Alves, Erika, Oliveira, Milton, Moraes, Renato,& Mendes,
Marina. (2021). Lessons Learned from Applying Requirements and Design Techniques in the
Development of a Machine Learning System for Predicting Lawsuits Against Power Compa-
nies. In Human Interface and the Management of Information. Information Presentation and
Visualization (Vol. 12765, pp. 227–243). Springer International Publishing.

[P74] Spieler, B., Krnjic, V., Slany, W., Horneck, K.,& Neudorfer, U. (2020, October). Design,
Code, Stitch, Wear, and Show It! Mobile Visual Pattern Design in School Contexts. In 2020
IEEE Frontiers in Education Conference (FIE) (pp. 1-9). IEEE.

[P75] Zanudin, N. N., Sulaiman, S., Samingan, M. R., Mohamed, H.,& Raof, S. K. S. A.
(2021, June). Case Study on Prototyping Educational Applications Using Persona-Based Ap-
proach. In 2021 8th International Conference on Computer and Communication Engineering
(ICCCE) (pp. 93-98). IEEE.

[P76] Oliveira, Victor Adriel & Rottermanner, Gernot & Größbacher, Stefanie & Boucher,
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