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Abstract—Agile development processes are increasing their 
consideration over usability, integrating different user-centered 
design techniques throughout development. One such technique is 
Personas, which proposes the design of fictitious users with real 
preferences to drive application design. As applying this technique 
conflicts with the time constraints of agile development, Personas 
has been adapted over the years. Our objective is to determine the 
adoption level and type of integration, as well as to propose 
improvements to the Personas technique for agile development. A 
systematic mapping study was performed, retrieving 28 articles 
which we grouped by agile methodology type. We found some 
common integration issues irrespective of the type of agile process, 
such as the life cycle stage or the target user analysis, and also some 
frequent problems, mainly related to project timing and 
representing the Persona context. Based on these difficulties, we 
propose possible improvements, such as using templates for a 
preliminary Persona. This study analyzed the different integration 
strategies for the Personas technique within agile processes, 
evaluating the difficulties found and proposing solutions. The 
number of publications is increasing, which reveals a growing 
interest in the adoption of this technique to develop usable agile 
software. 

Keywords—Personas; User Profiling; Human-Computer 
Interaction; User-Centered Design; Agile Methodology; Software 
Engineering; Systematic Mapping Study  

I.  INTRODUCTION 
Usability is a software quality characteristic used in most of 

the classifications [1][2], which must be addressed throughout 
the entire interactive software development process [3][4]. 
Usability and User-Centered Design (UCD) techniques have 
been studied with increasing interest by development teams 
using agile software development processes (ASDP), as it has 
been shown that using only agile methods does not necessarily 
guarantee product usability [5]. To develop a usable software 
system, it is required to know how are the users to whom the 
system is destined [6][7]. There are several techniques within the 
Human-Computer Interaction (HCI) discipline that study and 
model the person that will use the software system, among which 
can be found the Personas technique [8], which has achieved 
promising results in software development [9]. ASDP have 
adopted 52% of the usability techniques related to requirements 
engineering. Of this group, Personas is the most used technique 
[10]. This user analysis technique is based on designing a user 
model from data obtained through interviews with real users, 

guiding the application design with the users’ preferences and 
avoiding that the developers create a design based on their own 
inclinations.  

The Personas technique has been systematized at the same 
level as the software engineering (SE) techniques through the 
works of [11] and [12]. Later, in the study performed by [13], 
the technique has been adapted to be integrated within an agile 
development process and has later been evaluated through a case 
study by [14], which allowed to test the viability and impact of 
applying the Personas technique adapted within a real agile 
project.   

The next step in this line of research corresponds to analyze 
the state of the art of the incorporation of the Personas technique 
within agile processes, in order to establish how this technique 
is being used within agile projects and to identify potential 
improvements for it. For this purpose, the research work aims to 
identify the different integration approaches of the Personas 
technique through a literature review carried out by a Systematic 
Mapping Study (SMS), using as a reference the guidelines 
described in the study of [15] and [16] due to its great 
representativeness within the studies of HCI and SE. The result 
of the SMS is reported in the present research work. 

Paper organization. In Sec. 2, we describe the Personas 
Technique. In Sec. 3, we present related work. In Sec. 4, we 
describe the research method of the SMS. In Sec. 5 we discuss 
the results of the SMS. Sec. 6 presents possible threats to 
validity, and finally, the conclusions are presented in Sec. 7. 

II. THE PERSONAS TECHNIQUE 
The Personas technique, attributed to Alan Cooper [17], is a 

UCD tool that seeks to conceptualize the behavior of real users 
within user models, with the objective of improving the usability 
of the design. In this way, although a persona is fictitious, the 
objectives it aims to cover are real, since they are synthesized 
from observations of final users. This allows the design and 
development team to empathize more easily with user 
preferences [18]. The following is a description of the steps that 
make up the Personas technique of Cooper et al. [9]: 

• Step 1: Identify Behavioural Variables. In this step the 
different behavioral aspects observed are listed. This list is 
known as the set of behavioral variables. 

DOI reference number: 10.18293/DMSVIVA2021-012 
* Corresponding Author. 



• Step 2: Map Interview Subjects to Behavioural Variables. 
Once the list of behavioral variables obtained from the 
subject interviews has been identified, the next step is to 
map each interviewed subject to each behavioral variable. 
These behavioral variables represent either a continuous 
range of behaviors or multiple discrete selections. 

• Step 3: Identify Significant Behavioural Patterns. In this 
step, groups of subjects that fall into multiple ranges or 
variables are observed. A group of subjects grouping six to 
eight different variables could represent a significant pattern 
of behavior, which will form the basis of a persona. 

• Step 4: Synthesize Characteristics and Relevant Goals. In 
this step, the details of each of the significant behavior 
patterns identified in the previous step are synthesized. This 
synthesis should describe the potential use environment, a 
typical workday, and relevant relationships with others. 
Brief statements describing the characteristics of the 
behaviors are sufficient for this synthesis. 

• Step 5: Check for Completeness and Redundancy. In this 
step, the mappings, the characteristics of the personas and 
their objectives are checked to determine if there are any 
gaps that need to be filled. It is important to make sure that 
the set of personas is complete, and that each persona is 
significantly different from the others. 

• Step 6: Expand the Description of Attributes and 
Behaviours. Third-person narrative is very useful for 
conveying the attitudes, needs, and problems of the persona 
to other team members. A typical description should be a 
synthesis of the most important details observed during the 
investigation that are relevant to the persona. 

• Step 7: Designate Persona Types. Development requires a 
target. Typically, the most specific goal is the best. The goal 
is to find a single persona whose needs and objectives can 
be completely satisfied by a single interface without 
disappointing any of the other personas. This is 
accomplished through a process of designating persona 
types. There are six types of personas: (i) primary, (ii) 
secondary, (iii) supplemental, (iv) customer, (v) served, and 
(vi) negative. 

It is important to mention that the application of the Personas 
Technique impacts the use cases, since a persona model is 
attached to each actor. The annotated use case diagrams and the 
use case specification provide project stakeholders with a model 
providing a common understanding for deciding what the 
software system should do according to each persona. 

III. RELATED WORK 
Even though the Personas technique belongs to the HCI 

branch and not to the agile methodology, Personas has been 
sought to be used in agile processes to help development teams 
to have a better design [19]. However, the original idea of 
Personas may conflict with the agile philosophy in the process 
of obtaining details from end users regarding the system [20]. 

Although there are different agile methodologies, all of them 
are characterized by being iterative, promoting developer-client 
collaboration, and receiving feedback from the client throughout 

the development life cycle. The most relevant methodologies 
are: Dynamic Systems Development (DSDM) [21], 
Functionality Driven Development (FDD) [22], Lean Software 
Development [23], Scrum [24] and eXtreme Programming (XP) 
[25]. The agile philosophy is characterized by evaluating the 
functionality of prototypes with users over short iterations, 
which tends to have a direct impact on the usability of the design. 
Therefore, in order to develop usable software and prevent 
disuse, the integration of UCD techniques within agile 
methodologies has increased in the recent years [26][27]. Within 
these integrations, an agile version of the Personas technique 
stands out, which consists of a partial application of the 
technique at the beginning of the development and its refinement 
and completeness throughout the iterations. This agilized 
version of the Personas technique helps to overcome the time 
constraints that exist in the agile development process [28][29]. 

Different examples have been found in the agile literature 
proving that the Personas technique helps both to improve the 
usability of interfaces and to meet user requirements during the 
agile lifecycle. This makes the technique useful for mediating 
communication between developers and designers, measuring 
design effectiveness, and determining how a product should 
behave [30][31][32]. Therefore, the next step would be to know 
how such technique is being integrated in the different types of 
agile development processes in order to achieve an effective 
usability result in the software product, and to learn from the 
experiences of the different researches to unify the integration 
guidelines, thus improving its application in future work.  

IV. RESEARCH METHOD 
The information extracted from the primary studies aims to 

answer the following research questions: (RQ1) What is the 
state of the art of the Personas technique adoption in agile 
processes? (RQ2) What are the main ways of integrating the 
Personas technique in agile software development according to 
the primary studies? (RQ3) What are the main difficulties of 
integrating the Personas technique in agile software 
development and what improvements can be made? 

A. Define the Search Strategy 
The SMS begins with the identification of the keywords, 

which are those that appear most frequently in the Control Group 
(CG) articles: a reduced set of 13 papers directly related to the 
research area: [19][20][26]-[31][33]-[37]. Thus, to assess the 
validity of the search strings formed, we checked the number of 
CG articles retrieved within the Scopus database, since, being 
the largest database, it is where the highest number of CG 
articles are most likely to be found. To obtain the keywords, a 
table was generated with the frequency of all the words and 
combinations of words that appear in the CG articles, with the 
help of the Atlas.ti software. Only those words directly related 
to the research questions and that were present in a significant 
percentage of the GC articles were selected. 

Once the keywords were identified, several search strings 
were constructed. For their construction, the words were 
grouped into synonyms of different components: words related 
to (i) the Personas technique, (ii) usability, and (iii) agile 
processes. The logical operator AND was used to join each of 



these components, while the logical operator OR was used to 
include synonyms of words from the same component. The 
different strings generated were tested within the Scopus 
database, and finally we selected the one that retrieved the bigger 
amount of CG articles: Personas AND (usability OR user OR 
ucd OR "user-centered design" OR ux OR "user experience" OR 
hci OR "interface design" OR "interaction design") AND (agile 
OR "agile development" OR "extreme programming" OR scrum 
OR sprint OR "user stories" OR "agile method" OR "agile 
software development" OR "agile process"). The criteria used to 
select the primary studies are summarized below. 

a) Inclusion criteria: the paper is directly related to the use 
of the Personas technique in agile software development OR the 
paper describes the application of the Personas technique in 
agile software development OR the paper integrates the 
Personas technique in agile software development. 

b) Exclusion criteria: the paper is a secondary study OR 
the paper is a primary study, but the topic is not directly related 
to integration or the use of the Personas technique in agile 
software development OR the paper is not written in English. 

B. Select the Studies 
Although the search string tests were performed in Scopus, 

the largest database of peer-reviewed literature [38], the searches 
were also performed in ACM Digital Library and IEEE Xplorer 
in order to cover more results. The databases were analyzed 
sequentially: first Scopus (“Title OR Abstract OR Keywords”), 
then ACM (“Abstract OR Title”) and finally IEEE Xplorer 
(“Abstract OR Title”). If a duplicate appeared, the first result 
was kept.  

A total of 104 papers were found in the different databases, 
among which 9 GC articles were retrieved. After excluding the 
articles that had appeared duplicated, the number was reduced to 
78. Next, a peer review was carried out on these articles, 
applying the selection criteria to the title and abstract. The 
selected articles were validated upon a consensus meeting, 
analyzing together the abstracts of the conflicting articles, thus 
reducing the total to 38 pre-selected articles. After the meeting, 
the selection criteria were again applied to the remaining articles, 
but this time to the complete text, obtaining a final selection of 
28 primary studies [27]-[30][34][35][39]-[60].  

V. RESULTS AND DISCUSSION 
A. State of the Art of the Personas technique adoption 

To assess the state of the art of the adoption of the Personas 
technique in agile processes, each of the 28 selected studies was 
classified according to the type of agile process on which it was 
integrated. Fig. 1 synthesizes the results using two bubble scatter 
plots. The upper graph represents the number of articles 
published per year according to the type of publication 
(conference, journal or book chapter). Similarly, the lower graph 
plots the type of publication against the agile methodology on 
which it has been integrated. Thus, the bubbles are located at the 
intersections between the two axes and their size is proportional 
to the number of publications for each combination of values. 

Although there have been studies integrating the Personas 
technique in agile processes since 2003, the interest in its 
integration in agile developments is increasing since 2016. This 
increase in the application of the technique may be due to the 
increasing use of agile methodologies because of their benefits. 
As the interest grows, the need to know the users arises, and 
therefore the use of the Personas technique is increasing. In 
addition, most primary studies have focused on Scrum and XP 
agile processes, and have been published in specialized 
conferences and journals, suggesting that the interest of the 
scientific community in integrating this technique in agile 
processes is increasing. 

Figure 1.  Mapping for the primary study distribution. 

B. Main ways of integrating the Personas technique 
We identified and extracted the main forms of integration of 

the Personas technique in agile software development for the 
selected articles, the description of how this integration was 
carried out and the life cycle activity where it was integrated. A 
synthesis of these results is shown on a mind map in Fig. 2. 

1) DSDM: The studies conducted on DSDM agile processes 
create the personas models from both an interview and an 
analysis of the user stories. In the case of [39], instead of a 
narrative, they create drawn sketches of the personas based on 
the information obtained within the interviews. In [40], a 
previous design thinking session is carried out in which user 
stories are analyzed among all team members. In both cases the 
technique is integrated during the elucidation and requirements 
analysis activity, and additionally in [41] it is also integrated 
during the planning and design activity. In all three studies they 
validate the assignment of personas to user stories with the end 
users before starting the design. Moreover, in all of them, they 
validate each of the solutions after elaborating their designs.

 



Figure 2.  Main forms of integrations of the Personas technique in agile software development, main difficulties and proposed improvements. 

2) Scrum: The studies that have integrated Personas into 
Scrum propose creative team sessions prior to the start of 
development to complete the Personas narratives. There are 
several studies in which they conduct a brainstorming session 
with students [42][43][44], where they complete the Personas 
narratives with previously generated sentences, and later 
associate them to the most convenient User Stories [45]. In the 
study by [46], it is proposed to use mind maps to connect the 
different Personas. The studies [34][47][48] associate each 
persona with a specific context, with a short description with 
preferences and a motivation that makes it easier for developers 
to empathize with end users during development. They all 
address user goals in incremental iterations, validating the 
functionality of the goals with users after each iteration. 
Moreover, in [49][50] they include non-functional requirements 
as goals as well, in order to obtain high-fidelity prototypes. 

3) FDD: As for studies that have integrated Personas in 
FDD, they seek to analyze the interaction of people to establish 
behavioral patterns. In the studies of [51] and [52], they abstract 
patterns from user stories and assign them to specific subjects, 
and in [53] they further conduct interviews involving emotional 
analysis experts in order to more easily identify end-user 
personalities. 

4) Lean: The integration of Personas in the studies analyzed 
on Lean start by knowing the user groups targeted by the 
development, either through questionnaires [54] or contextual 
investigations [55]. In [56] they group the results into clusters 
of users based on the preferences and behaviors found, 
customizing subsequent designs for the patterns found in each 
cluster. 

5) XP: Finally, the studies carried out on the integration of 
Personas in XP interview and investigate the context of users in 

 



order to empathize more easily with them, and thus orient the 
development to their preferences [32][33][34][39][57][58][59]. 
Furthermore, [27] and [30] propose to collect information 
asynchronously to the project development as the team receives 
new information from users, refactoring and even creating new 
personas if they fit better the new user requirements. As in [46], 
in the study by [60] it is also proposed to design a mind map to 
connect what the persona wants and how they want it, using 
colors to highlight what is most relevant. 

C. Main difficulties of integrating the Personas technique 
Throughout the literature review, two main difficulties have 

been found to integrate the Personas technique in agile software 
development, generalized throughout the different studies. The 
main difficulty is to find the amount of necessary and sufficient 
information that should appear in the initial description of the 
persona. It should be detailed enough for the development team 
to empathize with the user's needs, but not as detailed as to 
conflict with the time restrictions within an agile process [41] 
[60]. An interesting solution could be to create the initial models 
of personas from templates with predefined phrases, as was 
proposed in [41] and [43]. Although the personas created by self-
reported information during interviews may not be reliable [60], 
after the analysis performed over all the primary studies, we 
consider that this could be standardized within the Personas 
technique integrated to agile methodologies. This way, the first 
persona model would be created with a much lower temporal 
impact over the project. The first persona sketch would be 
simple, but it would be refined over iterations, as applied in 
studies [28][52][51][55][59]. 

The other difficulty shared by the different studies is to 
represent the context where a persona wants to perform an 
action, and the possible interaction with other personas within 
one same requirement [58]. Personas are created independently 
of each other, with the purpose of solving specific use cases [39] 
[41][47]. In the study of [58] they propose to design an Entity-
Relationship model to allow differentiating the relationships 
between the different personas and their user stories. 

Within the model there would be three entities: User Story, 
Persona and Navigation Relationship. The User Story entity 
would have a user value attribute, with the objective of 
prioritizing the list of requirements. On the other hand, the 
Persona entity would contain the attributes related to context of 
use, so that it would be possible to differentiate between different 
types of requirements according to the user. Finally, the 
Navigation Relationship entity would include attributes 
representing the interactions between Persona and User Stories, 
thus allowing different contexts of use between different 
Personas for the same User Story and, therefore, representation 
of more complex usage scenarios. 

VI. VALIDITY THREADS 
Throughout this study, certain aspects that could jeopardize 

the validity of the study have been assessed. The main threat to 
its validity is related to the possibility of bias in the selection 
process of the primary studies. To reduce this bias, we followed 
the guidelines proposed by the authors [15][16]. In addition, this 
SMS was carried out using three databases (Scopus, ACM, and 

IEEE Xplore), since they were considered the most relevant for 
the purpose of this search. However, if additional databases had 
been included, new results and complementary information 
would have been obtained. Numerous tests were also carried out 
to ensure the adequacy of the search string, checking that the 
maximum possible number of papers belonging to the CG were 
returned by the final search string. Another threat to validity is 
related to the application of the selection criteria and the analysis 
of the abstracts of the articles found. In order to minimize 
subjectivity, the selection process was carried out in parallel by 
two members of the research team, and the selected articles were 
subsequently agreed upon in a group meeting. 

VII. CONCLUSIONS 
Throughout this work, we have presented a secondary study 

on the integration of the Personas technique over different types 
of agile processes, with the objective of understanding the 
current state of the art of integration and to establish a knowledge 
base that would allow proposing future improvements to the 
technique. The study started by identifying the keywords in a set 
of articles called Control Group. These keywords were 
combined to formulate a search string that allowed us to carry 
out an in-depth analysis of all primary studies related to the 
integration of both concepts (the Personas technique on agile 
methodologies) over different databases. Subsequently, we 
applied a selection criterion to exclude those publications that 
did not contain the information to answer the research questions. 
From these 28 studies analyzed in depth, it has been possible to 
see that the integration of the Personas technique in agile 
developments has been increasing since 2016, which reflects a 
growing interest of the scientific community in the field, 
especially within the agile processes Scrum and XP. 

After the synthesis of the results of the different publications, 
we have observed that, regardless of the type of agile process in 
which the Personas technique was integrated, there were some 
common aspects among them. On the one hand, integration 
always takes place at least during the activity of elucidation and 
requirements analysis, although it may also involve other 
activities of the software development process. In addition, 
regarding the integration steps, the first step always consists of 
performing an analysis of the target users, either by 
questionnaires, interviews, or brainstorming. This step allows to 
obtain a first persona model that can be refined or adapted 
according to new user requests that come with each iteration. On 
the other hand, the main difficulties in integrating the technique 
within the agile methodology are related to the difference in 
paradigm between User-Centered Design (where usability and 
detailed knowledge of the end user is a priority), and agile 
development (where the objective is to cover functionalities 
from early iterations with value for the client, affecting the time 
dedicated to the design). 

In conclusion, this secondary study has analyzed numerous 
articles focused on the integration of the Personas technique 
within agile processes, in which different integration 
approaches, difficulties and proposed solutions have been found. 
This comprehensive analysis of articles from reliable sources 
provides support for the development and application of this 
technology on the future, aiming to obtain agile development 
processes with increasingly user-centered results. Future work 



will attempt to propose a more agile technique to validate it in a 
case study. 
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