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A B S T R A C T

This study presents a comprehensive systematic review of the use of student personas in education, drawing 
insights from 83 publications identified through the ACM Digital Library, Web of Science, and Scopus. The 
analysis reveals that qualitative methodologies dominate persona development, with limited adoption of data- 
driven algorithmic approaches. Most studies constructed small persona sets—typically four or fewer—focusing 
on dimensions such as behaviors, beliefs, goals, needs, experiences, perceptions, and demographics, contrasting 
with larger sets found in industry. Predominantly featured in educational conferences, student personas were 
employed to (1) understand user needs, goals, and behaviors, (2) support the design and development of learning 
systems, (3) enhance teaching and learning practices, (4) facilitate persona-based roleplaying, and (5) promote 
diversity, inclusivity, and accessibility. However, the assessment of personas’ impact in these areas remains 
minimal. The findings suggest significant opportunities for the educational sector to leverage algorithmic 
methods to advance persona creation and broaden their application scope.

1. Introduction

Personas are realistic representations of segments of people based on 
factual evidence, ideally developed through extensive research and 
analysis to promote immersion into people’s needs [1,2]. Although they 
have their distractors [3], personas are more effective than analytics [4] 
for certain tasks [5], and personas positively contribute to design and 
communication about users across teams [6–8]. Due to their utility, 
personas have been developed in various domains, including 
human-computer interaction (HCI), software development, design, 
marketing, healthcare, and education [9–16].

In education research, personas have been used to understand stu
dents’ needs and behaviors, which are relevant to their active learning 
[17–19]. For example, faculty members have used personas to create 
undergraduate student profiles of active learners [20] and improve 
students’ learning of analytical tools [21]. Student-based personas have 
also been developed to understand distance learning experiences and 
needs [22], and the persona concept has been used to design humanized 

agents for education [23,24].
Specifically, a student persona is a humanized, detailed, and realistic 

representation of a segment of a student population (for example, see 
Fig. 1). A student persona is created based on research and data, and it 
includes specific characteristics of the student segment, such as de
mographics, learning styles, goals, and challenges. A student persona is 
used in education to design and tailor learning experiences that meet the 
diverse needs of learners, e.g., in the design of suitable learning tools 
[25] that consider their unique needs [26]. Considering their utility and 
effectiveness, personas could be valuable for understanding students’ 
needs and communicating them to technology developers to design 
technology-mediated learning environments, such as AI and large lan
guage models (LLMs) [27], which leans itself to the development of 
AI-based chatbots [28]. Different methodologies, such as qualitative 
[21,29,30] and quantitative [22,31] have been used to develop personas 
in education. Researchers have built these personas from various data 
sources such as student admissions data and academic records [32] and 
surveys or interviews [21,22]. Specifically, personas could be ad hoc, 
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manually created [20,21], algorithmically generated [31], or hybrids 
[22].

However, prior research concerning using personas within educa
tional research and design is limited [32]. Given the impact of personas 
across multiple domains, this is a critical shortcoming for the educa
tional community.

2. Background

In the following subsections, we describe personas and their usage in 
education.

2.1. Persona as a tool

As a humanized representation of people data, personas are an 
empathetic approach to representing segments of the target populations 
by presenting the data in a form that most people can relate to–that of 
another person [11,33]. The persona approach emerged in the late 
1990s as HCI scholars were seeking ways to highlight the role of users in 
the design of technology [1,11]. Personas are widely employed in many 
domains and organizations using various methods, including qualitative 
and algorithmic approaches [34]. Personas have been evaluated in 
various ways, including statistical evaluation for segmentation identi
fication tasks [5], with various benefits reported in the literature [35]. A 
persona is typically presented in a one- to two-page persona profile [36]. 
However, personas can be presented algorithmically in data-driven 
machine learning or artificial intelligence (AI) systems [37]. Personas 
are used for various tasks within organizations, including stakeholder 
communication, planning, and objective setting [38]. All of these apply 

to educational institutions.

2.2. Benefits of student personas in education

The creation of student personas can provide a multitude of benefits. 
Constructing an archetype of students provides a richer account of stu
dent needs, thereby equipping designers and developers in their tech
nology design process to design learning tools that align with their 
endeavors [39,40]. These student personas make personal information 
about students more visible [41], and help better present students’ 
profiles with specific goals, needs, learning objectives, behaviors, and 
challenges [26,42]. Additionally, student personas act as a lens through 
which similarities and differences between students come to light [22,
43], ideally creating a shared understanding of the student group around 
which decisions are made [44]. Finally, creating student personas nur
tures empathy, a critical element that helps create an in-depth under
standing of student expectations, goals, needs, experiences, and 
behavior [45]. In sum, student personas can be of benefit to various 
educational endeavors.

3. Research questions

Our research seeks to provide an informed and consolidated 
perspective on student persona creation’s applications, methodologies, 
and outcomes. Through a rigorous examination of current literature, this 
study aims to lay a robust foundation for developing future student 
personas by providing existing applications and design methodologies. 
Conducting a systematic literature review (SLR) on student personas in 
education provides a valuable summarization of current knowledge in 

Fig. 1. Exemplar Student Persona Profile – Bobby, using the freely available personal tool, Survey2Persona (https://s2p.qcri.org). This is an example of a student 
persona, specifically, a student alumni persona from a higher education institution. The persona encapsulates key attributes, behaviors, and goals that typify a 
distinct user group within the student population. The profile combines demographic information, academic pursuits, technological preferences, and personal 
motivations, comprehensively representing the user segment’s background and characteristics.
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the field of research [46], identifies the existing knowledge gaps, and 
uncovers the future avenues [47] to further the employment of student 
personas, especially as students cope with the changing educational 
environment. To this end, the current work is guided by the following 
research questions (RQs): 

■ RQ1: What is the research profile of relevant publications focused on 
student personas in higher education?

■ RQ2: What is the research purpose of developing student personas?
■ RQ3: Which methodologies are used to create student personas?
■ RQ4: What are the gaps in existing student persona research?

RQ1 maps the research landscape in this domain, providing a foun
dational understanding of publication trends, types, and venues. Iden
tifying trends helps analyze how the concept of student personas has 
evolved over time. The type of publication distinguishes between orig
inal research and other types, such as reviews, editorials, and notes, to 
evaluate the strength of evidence. Documenting venues can indicate the 
research’s credibility as impact factor journals and top area conferences 
have stricter review processes, and conferences offer emerging per
spectives. For RQ2, the study uncover the motivations behind creating 
student personas and their applications. Understanding the purpose of 
these student personas highlights their roles in educational design and 
development. RQ3 analyzes the diversity in methodological approaches 
to student persona creation. By doing so, the study seeks to identify 
prevalent practices and potential gaps that could guide future method
ological advancements in persona development in this area. RQ4 em
phasizes the significance of continued inquiry and contributes to 
advancing the field of educational personas.

To our knowledge, there has been no previous SLR on personas in 
education as of the date of this research. So, the synthesis of knowledge 
provided in this work provides implications for educators, policymakers, 
and researchers in creating educational resources that align with the 
diverse profiles of students in educational entities.

4. Methodology

SLRs provide a fine-grained and nuanced view of prior research on a 
specific topic and are a widely used method for understanding the state- 
of-the-art across many disciplines. Examples include research in busi
ness [48], education [49], human-computer interaction [2], information 
systems [46], cybersecurity [50], as well as on the topic of personas [2,
47]. SLRs synthesize the existing literature systematically, trans
parently, and reproducibly [51]. As such, a SLR of student personas can 
greatly benefit education researchers and practitioners by highlighting 
the benefits, shortcomings, and future avenues of research. This section 
explains the SLR methodology followed in this study, including how 
publications were identified, screened, and assessed (see Fig. 2).

4.1. Publication identification

We utilized the prominent research databases of ACM digital library 
(ACMDL), Scopus, and Web of Science (WofS) to explore current 
research on student personas in education and expand our knowledge in 
this field. While other sources like IEEE Xplore, Google Scholar, and 
Science Direct are commonly used for literature reviews, we favored 
ACMDL, Scopus, and WofS due to their superior quality, coverage, and 
relevance to privacy-related topics [2,50,52,53]. We avoided focusing 

Fig. 2. Flow diagram showing the identification, screening, and selection of literature from identifying 2045 publications to screening eligible publications and 
arriving at our final set of 83 publications. Further excluded records in each step are also mentioned.
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on specific publication forums to prevent bias in publication selection.
In line with the RQs, we created a search string “Personas AND 

(students OR graduates OR applicants OR alumni OR education OR 
schools OR university OR College)”. This search string was created 
through an iterative process where several earlier SLRs on students and 
education were consulted. We restricted our search to peer-reviewed 
publications such as journal articles, conference proceedings 
(including proceedings published as book chapters), and book chapters. 
The lower time limit for the search was set to 2010, and the search was 
conducted in March 2023. The search was conducted on the title, ab
stract, and keywords in Scopus and topics in WofS, whereas only a 
search in the title was performed in ACMDL. Three screening criteria 
(time frame, language, and academic rigor) were also applied through 
automated functions in the databases above. By doing so, we identified 
710, 1321, and 14 (total = 2045) potentially relevant WofS, Scopus, and 
ACMDL publications, respectively.

4.2. Screening

The following screening criteria (C) were used for identifying rele
vant publications: 

1. C1: Time frame. The article was published between 2010-2022.
2. C2: Language. The article was written in English.
3. C3: Academic rigor. The article was peer-reviewed and communi

cated the research clearly, including journal or conference pro
ceedings (including book chapters) and excluding grey literature, 
editorial, and similar writing pieces.

4. C4: Thematic focus. The article focused on student personas within 
school, college, and university education, describing the persona 
generation process.

5. C5: Methodological focus. Articles that were not empirical studies, 
such as conceptual papers, review papers, invited talks, or abstracts, 
were excluded.

6. C6: Availability. Articles were also excluded if the full text was 
unavailable.

The meta-data of the publications were downloaded to spreadsheet 
software, and duplicate entries (941 entries) were removed. The title 
and abstract of the remaining 1102 publications were examined for 
thematic focus by the first author, who had expertise in personas and 
student engagement. In this step, 626 publications were excluded due to 
irrelevancy, such as studies on online personas and social media per
sonas of celebrities, artists, and musical personas. The full texts of the 
remaining 478 publications were examined by three authors of this 
paper, each with an allocation of 138 unique publications. The above- 
stated screening criteria were again applied, and to ensure the quality 
of this step, we included 64 common publications in each author’s 
dataset. Later, we checked the coding of these common publications and 
found no significant difference in the coding of the three authors, 
showing the validity of the final step in the screening process. Cohen’s 
kappa of the common screening was 0.80, indicating a substantial level 
of agreement. Consequently, 83 research articles were selected for 
analysis.

The RQs significantly influenced the screening and selection process 
of publications. Specifically, the inclusion and exclusion criteria were 
designed to align with the focus of each research question to ensure that 
only relevant and insightful studies were analyzed. For example, to 
address RQ1, emphasis was placed on selecting peer-reviewed journal 
articles, conference papers, and book chapters that provided compre
hensive publication details, such as type and venue. This focus allowed 
for a detailed mapping of the research landscape. For RQ2, the screening 
emphasized publications that clearly articulated the objectives behind 
persona creation. Articles lacking detailed descriptions of their purpose 
or with vague mentions of personas were removed. For RQ3, the se
lection process highlighted studies that provided explicit details on their 

persona development methodologies. This step ensured the analysis 
could extract meaningful data points regarding various qualitative, 
quantitative, or mixed methods. Lastly, for RQ4, the selection criteria 
included a focus on studies that discussed challenges, limitations, or 
areas for future exploration in student persona research. This criterion 
helped to compile evidence that would inform the identification of 
research gaps and future opportunities.

To ensure the rigorousness of the systematic review and mitigate 
risks of bias of the used methodology and selectivity of findings, the 
study followed three procedures [54] First, a systematic database search 
approach was followed. Multiple, high-quality research archives (ACM 
Digital Library, Scopus, and Web of Science) ensured comprehensive 
coverage of relevant literature, reducing the risk of missing significant 
publications. The search string was also developed through an iterative 
process, consulting existing systematic literature reviews to create an 
inclusive and precise search query. Second, more than one reviewer was 
involved, each examining 64 common publications where the inclusion 
and exclusion criteria were consistently applied across all screening 
stages. One reviewer with expertise in personas and student engagement 
conducted the initial title and abstract screening. A full-text review by 
three reviewers followed this, each examining unique sets of publica
tions. An inter-rater reliability was confirmed with a Cohen’s kappa 
score of 0.80, indicating a substantial level of agreement. Third, trans
parent documentation of reasons for exclusion was maintained at each 
step of the process, where each reviewer reviewed and assigned relevant 
scores independently, ensuring that future researchers could replicate 
the methodology and clarify why certain publications were not 
included, enhancing the review’s validity and replicability. These steps 
reduce the potential biases of systematic literature review, including 
source selection bias and rater’s bias, and improve the transparency and 
reliability of the literature filtering process, ultimately strengthening the 
validity and reliability of the conclusions drawn from this systematic 
review.

4.3. Data extraction and analysis

Table 1 shows the RQs, the data points extracted, and the usual 
location of the data points in the papers.

To address RQ1, we examined the publication meta-data to identify 
publication type, year of publication, and publication venues; we 
created year-wise frequency distribution tables. To address RQ2, we 
conducted a thematic analysis of the publications by examining the 
meta-data of title, abstract, keywords, and the purpose for which per
sonas were generated. The full text was also examined where required. 
The review process involved rigorous steps to identify and analyze key 
themes across the selected articles. Following the acquisition of an initial 

Table 1 
Research Questions and data points extracted from the publications.

Research Question Data points Data location

RQ1: What is the research 
profile of relevant 
publications focused on 
student personas in 
education?

Publication type Meta-data
Publication year Meta-data
Publication venues Meta-data

RQ2: What is the purpose of 
developing student personas?

The purpose for 
creating and using 
personas

Abstract, introduction, 
methodology

RQ3: How are student 
personas created?

Methodology type 
Data type 
Persona 
characteristics 
Persona development 
techniques

Methodology

RQ4: What are the future 
research directions in student 
persona research?

By examining the 
above data points

Methodology, discussion, 
limitations and future 
work, conclusion,
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pool of articles, an open coding technique was employed to derive 
emergent themes [55]. The themes were generated iteratively by one 
author and validated by another author. Both authors had expertise in 
qualitative analysis. In the open coding process, each article was 
meticulously examined, and each purpose was annotated with codes 
that encapsulated the essence of the text. The coding process was iter
ative and inductive, allowing for the emergence of themes directly from 
the data without preconceived notions. A total of 78 first-order 
descriptive codes describing the purpose of student personas were 
generated. In the second analysis stage, each code was assigned to 
broader categories while making notes to document the choices and 
further develop our insights. The co-authors cross-checked these to 
ensure soundness and validity.

During the categorization phase, the team performed several rounds 
of in-depth reviews of the first-order codes and refined them as our 
understanding evolved. In the third stage, we aggregated the categories 
into dimensions (aggregated dimensions), showing the purpose of using 
personas in the given study. To address RQ3, the methodology sections 
of 83 shortlisted publications were examined, and information such as 
the method for developing personas, the number of personas developed 
in each study, and the characteristics used for persona generation 
(persona dimensions) were identified and noted. Instead of describing 
each characteristic, we categorize them into demographics, behavior 
and beliefs, goals and needs, experience and perceptions [56], and 
affordances.

5. Findings

In this section, we provide the study’s findings by describing the 
research profile of the shortlisted publications, identifying the purpose 
of persona use, and discussing the methodology of persona development 
and gaps in the existing work.

5.1. RQ1: What is the research profile of relevant publications focused on 
student personas in education?

Through the analysis steps described in Section 3.3, we created 
publication trends and identified publication types and venues described 
in this section. The findings from our systemic literature review offer 
valuable insights into the landscape of student personas in the educa
tional domain, shedding light on their increasing prominence and 

significance.

5.1.1. Publication trends
There has been an upward trajectory in the number of publications 

on student personas in education from 2010-2022, with some notable 
peaks (Fig. 3). The first peak occurred in 2015 with 12 publications 
across various sources, and the second peak, also the highest across the 
years under review, occurred in 2019, with a total of 18 publications. 
The trend indicates an increasing interest in using student personas in 
education, evidenced by the rise in publications from various sources. 
The analysis of publication trends (2010-2022) highlights a consistent 
upward trajectory in the number of publications related to student 
personas, with distinct peaks in 2015 and 2019. These peaks underscore 
the growing interest in utilizing student personas within education and 
suggest pivotal moments when the concept gained notable attention 
within the academic community.

5.1.2. Publication types and venues
Conference papers constituted most of the publications (67%), fol

lowed by journal articles (30%) and book chapters, conference pro
ceedings, and special issues (1% each). The prevalence of conference 
publications indicates that most research on student persona originates 
from more technical fields such as computer sciences and education 
technology. The distribution of publication types and venues provides a 
comprehensive view of the academic platforms where research on stu
dent personas predominantly resides. Notably, conference papers 
dominate the landscape, accounting for 67% of the publications, 
reflecting a clear affinity for more technical domains like computer 
science and educational technology. Fig. 3 presents the trend analysis of 
student persona publications in education.

Some publication venues appear more frequently than others, as 
depicted in Table 2. The American Society for Engineering Education 
(ASEE) Annual Conference and Exposition had the highest number of 
articles in our sample (5), followed by Frontiers in Education (3), ACM 
International Conference Proceeding Series (3), and Lecture Notes in 
Computer Science (3). Aside from journal articles from Communication 
in Computer and Information Science, the other publication venues with 
the greatest number of publications (frequency ≥2) were conferences. 
The increased number of articles by ASEE signifies the increased use of 
student personas in engineering education in various contexts, such as 
developing a help-seeking usage model for distance-delivered calculus 

Fig. 3. An analysis of publications focusing on student personas in education during 2010-2022. As noted by the boxed years, there has been a notable increase in 
educational persona papers since 2019.
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students who use online forums [57], considerations for persona and 
journey map use in engineering course design [58], and using an 
experience design approach for curriculum creation [59], among others.

Overall, the shortlisted publications were drawn from 69 unique 
publication venues, including conference proceedings, academic jour
nals, and workshops representing specific research areas such as the 
Symposium on Visual Languages and Human-Centric Computing and 
the International Conference on Healthcare Informatics (ICHI), Com
puter Science education, as well as other interdisciplinary education 
elements such as the International Conference on Healthcare Informatics 
and the International Conference on Human-Machine Systems, which 
suggests a focus on the intersection of computer science and healthcare 
or human factors, respectively. The diverse outlets illustrate the breadth 
of the persona method to achieve an emphatic understanding of students 
within the educational domain.

The prominence of specific venues, such as the American Society for 
Engineering Education (ASEE) Annual Conference and Exposition, 
Frontiers in Education, ACM International Conference Proceeding Se
ries, and Lecture Notes in Computer Science, underscores the multidis
ciplinary nature of student persona research. Particularly, the increased 
presence of articles in the ASEE indicates the expanding utility of stu
dent personas in diverse engineering education contexts, from devel
oping models for online forums to guiding curriculum creation through 
experience design approaches. Collectively, these findings illuminate 
the significance of student personas as a dynamic and evolving research 
area, motivating further exploration and refinement to better cater to 
the diverse needs of learners in contemporary educational landscapes.

5.2. RQ2: What was the purpose of developing student personas?

To answer RQ2, we conducted a thematic analysis. From 83 publi
cations, 78 concepts were identified, further divided into 16 categories. 
Ultimately, five themes to use student personas were identified. Fig. 4
shows the example concepts (first-order codes), categories (2nd order 
codes), and themes and concepts. Example codes are provided in 
Table A1 in the Appendix. The identified five key themes are: (1) un
derstanding user needs, goals, and behaviors, (2) design and develop
ment of learning tools and systems, (3) supporting teaching and 
learning, (4) persona-based roleplaying, and (5) enhancing diversity, 
inclusivity, and accessibility.

These themes demonstrate the diverse uses of student personas in 
different fields (e.g., computer science, education) and educational in
stitutions (e.g., primary schools, high schools, and universities).

5.2.1. Understanding user needs, goals, and behaviors
This theme explores students’ preferences, needs, behaviors, and 

requirements in different contexts. It mainly focuses on understanding 
user needs and goals, as well as user behaviors and interactions, which 

were key dimensions in constructing personas in the reviewed studies.
Studies utilize student personas in education to identify the students’ 

fears and challenges in learning scientific subjects like math and engi
neering [30,60]. Other studies look for the needs and goals of students 
who learn online and leverage their travel time to study [61]. Personas 
were also used to understand how employers in the field of social work 
perceive the theoretical knowledge of newly graduated students [62].

Moreover, studies aimed to understand the behaviors and in
teractions of users, specifically in media usage and interaction [63,64] 
and experiences with robotic shopping [65]. For instance, [63] devel
oped six personas to illustrate extreme digital media usage. They real
ized that “there are many people who want to go digital, but that certain 
barriers fundamentally prevent them from changing their behaviors” (p. 
8). In their paper, the development of personas helped find design op
portunity spaces for the next generation of digital devices. Another 
project [69] aimed to create personas to identify different scholars’ 
information-seeking activity patterns. Accordingly, five different per
sonas were created to include Bachelor student, Master student, PhD 
student, and teaching and research academics. These personas helped 
uncover scholars’ different needs and behaviors when retrieving infor
mation relative to their research or study.

5.2.2. Design and development of learning tools and systems
Personas play a significant role in creating, improving, and evalu

ating various learning tools and systems. This theme discusses how 
personas support the design and development of learning tools, tech
nological applications, teaching aids, interface design, and user 
experience.

Numerous studies employed personas to develop learning systems, 
such as the automated data analytics (ADA) system [66] and the autism 
spectrum disorder (ASD) system [67]. Personas were also used to eval
uate a tool system for Chinese course content [68] and develop games to 
learn Portuguese [69] and Chinese [70]. Authors also leveraged the 
power of personas to develop mobile applications to support students 
[70–72]. This approach is perceived as pivotal by researchers, especially 
in higher education institutions where “the goal of improved learning is 
to make gains in academic achievement” [39]. Some engineering pro
grams used personas to design teaching/learning facilities to support 
students [73]. Additionally, teaching aids were designed using personas 
to communicate warnings about smoking hazards for elementary school 
students [74]. In the context of teaching support, personas were used to 
develop holistic rubrics [75], dictionaries [25], and online tutorials 
[76].

Finally, studies used personas to enhance current and planned tools’ 
interface design and user experience. These persona-based tools have 
shown noticeable results, contributing to “improved student achieve
ments over previous years” [39]. Personas helped identify the needs and 
requirements of graduate students to develop AI assistants for student 
telehealth [77]. For e-learning systems like university library websites 
and multimedia systems, personas provided exposure to the users’ needs 
that shaped the design of the end products [78,79]. Different studies, 
such as [80], aimed to gather PhD student requirements to understand 
information-seeking practices and their information needs. Accordingly, 
personas were built to inform the functionalities of a proposed system to 
help students with relevant resource discovery and decision-making 
[80].

5.2.3. Supporting teaching and learning
Personas were valuable resources or tools to support and enhance the 

teaching and learning experience. They help in program assessment, 
facility design, student outcomes and engagement, and teacher support. 
In terms of program assessments, personas help decision-makers analyze 
the completeness and efficacy of learning programs [81]. By analyzing 
the needs of students, personas helped to support the design processes 
[82,83] and to help redesign classrooms to become more agile [84,85]. 
A study on classroom redesign using agile methodologies found that the 

Table 2 
Top publication venues with types

Publication Venue Paper 
Counts

Venue Type

ASEE Annual Conference and Exposition 5 Conference
Frontiers in Education Conference (FIE) 3 Conference
ACM International Conference Proceeding 

Series
3 Conference

Lecture Notes in Computer Science 3 Conference
International Conference on Computer- 

Supported Education
2 Conference

Interaction Design and Children (IDC) 2 Conference
Human-Computer Interaction 2 Conference
Communications in Computer and 

Information Science
2 Journal

All others 61 Conferences & 
Journals

Total 83 ​
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use of student personas significantly improved learning outcomes such 
that attendance increased to 100%, strongly indicating that there was a 
“noteworthy positive impact resulting from the revised approach to 
course delivery” ([85], p. 5). Personas also helped support teachers in 
transitioning from schoolteacher to university cohorts. In terms of stu
dent outcomes, researchers used personas to improve student engage
ment [86,87], improve their digital behavior [88], and enhance learning 
experiences in distance learning [89]. Researchers believe that “through 
continued use (of) UCD (user-centered design) tools and techniques, 
STEM (science, technology, engineering, and mathematics) education 
researchers can increase the fidelity of research transfer and affect 

improvements in STEM instructors’ capabilities to adapt to and/or apply 
contextualized findings within their course settings” [89]. In addition, 
personas were created to understand better students’ learning experi
ences to support an engaging and flexible learning environment [22]. 
These personas were created to capture students’ perceptions of online 
distance learning by discussing them with program administrators, 
educational technologists, and tutors.

5.2.4. Persona-based roleplaying
Another purpose of using student personas in education was 

conceptualized as persona-based roleplaying, where users assume end 

Fig. 4. The three stages of the analysis process employed to identify codes, categories, and themes to understand the purpose of using student personas in education.
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users’ roles to construct different user groups (e.g., student researchers, 
designers, users of systems, etc.) with unique needs in different domains.

Personas were used in several studies to facilitate user-centric de
signs. For example, personas helped understand the target users’ re
quirements for wearable devices and e-textile applications [90]. Users 
embodying the target group of projects served as agents to advise on 
altering primary kits [91], promote analytics systems [92], and develop 
mobile applications for student-faculty communication [93]. Interest
ingly, personas were not limited to one cultural aspect, and one study 
employed cross-cultural personas to understand the personality traits 
and abilities required to become a talented designer [82]. This enabled a 
broader view of user needs as students developed a “cross-cultural 
persona with specific knowledge and cognitive process” (p. 10). In turn, 
this approach “creates a sense of working with a real person during 
design, and hence, the students persevere with the design and peer re
view activities” [82].

Personas were also used to gain user insights into the abilities of 
talented designers [94], learner personas [32], and student researchers 
[95]. Users who engaged in roleplaying and hypothetical scenarios also 
helped clarify the perceptions and obstacles of individuals using digital 
libraries and conducting research [96]. Finally, studies utilized role
playing in generating personas that help introduce ideal graduate pro
grams [59] and different career paths [97]. In a study investigating the 
success of electrical engineering students, traditional learners better 
represented the faculty compared to those pursuing interdisciplinary 
studies, such as engineering and arts [97]. To enhance representation, 
the study recommended employing role-playing techniques by assigning 
a faculty champion to each persona, including the nontraditional 
learners. This would prevent a standardization of the student learning 
experience and ensure the department does not produce students as a 
commodity with identical learning processes” ([97], p. 6).

5.2.5. Enhancing diversity, inclusivity, and accessibility
Personas were shown to promote and facilitate inclusive environ

ments that foster value differences and empathy for users from diverse 
backgrounds and with special needs. This theme focuses on under
standing diverse student profiles, addressing diversity and gender 
imbalance [98], and accessibility and inclusivity.

Studies used personas to promote cross-cultural understandings for 
children in the United Kingdom and India [43], enabling empathy with 
other children [99]. Personas were also helpful in addressing diversity 
and gender imbalance, specifically for women in video game develop
ment [100]. Finally, to support accessibility and inclusivity, personas 
were used to design inclusive tools for computer science education to 
improve the students’ designs [82]. These design-related systems used 
personas to invoke empathy in university [101] and school settings [99]. 
Evidently, personas-driven designs not only require the recognition of 
diverse needs but also the creation of spaces and suitable technologies. 
For instance, in a study promoting literacy in school, children partici
pating in the study demonstrated an ability to empathize with diverse 
personas. They applied this understanding by recognizing the diverse 
needs of others and including them in the design of library spaces that 
would promote reading and creative skills [99]. “More challenging was 
the design of appropriate technologies for the personas who cannot read, 
like Stella and Vicky. The children were very imaginative, coming up 
with talking flowers, trees, robots, and magic mirrors with different 
degrees of reading to correct the children’s reading.” ([99], p. 7).

5.3. RQ3: How were student personas created?

To answer RQ3, we conducted a content analysis of the methodology 
to identify the method, the number of personas generated, and the di
mensions that were used to develop personas.

5.3.1. Method for student persona development
Persona creation by researchers in the sampled publications 

demonstrated a dominant use of qualitative methodology, accounting 
for 53%, while quantitative methodology accounted for only 27.71%, 
and mixed methodology trailed at 19.28% (see Fig. 5).

5.3.2. Number of personas developed
Among the shortlisted publications (N=83), 69 (83.13%) clearly 

mentioned the number of personas developed in the studies. The range 
of personas was 1-56, with a mean of 27 and a median of 4. Of the 69 
publications, 13 (18.8%) developed four personas [62,79,94,96,99,100,
102–108], 12 (17.4%) developed three personas, and 11 (15.9%) 
developed one or two personas, nine (13.0%) developed five, seven 
(10.1%) developed six, and two (2.9%) developed seven. Fig. 6 shows 
the number of personas created, with the frequency of publications. For 
references, check Table A2 in the Appendix.

5.3.3. Persona dimensions
The analysis revealed key dimensions that studies adopted to create 

personas. We mainly refer to demographics, behaviors and beliefs, goals 
and needs, experiences and perceptions, and affordances as the main 
criteria utilized in the selected studies. Fig. 7 provides details of persona 
dimensions, the percentage of total publications used in each dimension 
for developing a persona, and the corresponding sources.

We categorized the main criteria for studies creating customer per
sonas into five dimensions: behaviors and beliefs, demographics, goals 
and needs, experience and perceptions, and affordances. Behaviors and 
beliefs refer to the students’ interaction patterns, interests, and tech
nology uses. Demographics refers to factors denoting basic information 
about the users’ backgrounds like their name, age, gender, nationality, 
education, etc. Goals and needs focus on the users’ motivations, frus
trations, challenges, and objectives. Experience and perceptions refer to 
the students’ attitudes, reactions, and sensitivities toward certain topics. 
Finally, affordances explain the characteristics of students that influence 
their help-seeking needs and wants.

Our findings reveal that 67.7% of the selected studies relied on be
haviors and beliefs to construct their personas. Studies basing their 
student persona construction mostly used quantitative methods to 
examine personas in a variety of disciplines like education (e.g., [44,73,
109]), computer science (e.g., [29,89,110]), and engineering [63]. 
Different aspects of students’ behaviors and beliefs have been examined 
in these studies. These studies broadly explored user behaviors, habits, 
interests, hobbies, technology use, and interaction patterns. Among 
these elements, studies that utilized a behavior and belief approach in 
constructing their personas focused on the users’ learning strategies. 
These studies utilized learning strategies as methods to gain, process, 
and maintain knowledge [39,44,61,79,89,104,111]. Salomão et al. [69] 
examined the students’ process of learning languages (e.g., Portuguese). 
Other studies also focused on the users’ experience with online courses 
[41], technology usage [70,90], and help-seeking preferences in dis
tance learning [89].

Among the dimensions of personas construction, 57.8% of studies 
used the demographics criteria to build their personas. These studies 
explored factors such as occupation [44,60,63,80,112,113], age [95,
107,113–115], and pictures [64,82,94,95,107]. Apart from the de
mographics, 22.8% of studies utilized the goals and needs as dimensions 
for personas. These studies looked at factors like the students’ plans for 
university [32], task-related goals [26], and learning needs [44]. Within 
the dimension of experiences and perceptions, 12% of publications look 
at factors such as the students’ experience with online courses [41], 
perceptions of the study environment [61], and performance grades 
[86]. In addition to these dimensions, 6% of studies utilized affordances 
as a factor in persona-building. Specifically, these studies looked at the 
students’ motivation to research [29], help-giving interactions [114], 
and technology adherence, receptive-expressive language, and social 
interaction [67]. Finally, 7% of studies did not specify the exact di
mensions for creating their personas. While such studies could have 
been excluded from the review, we kept them for their other valuable 
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information related to this study.

5.4. RQ4: What are the gaps in existing student persona research?

While student persona research has shown promising developments 
and diverse applications, several notable gaps exist in the current 
literature. First, there is a need for more standardized and systematic 
approaches to persona creation. The prevalence of qualitative methodol
ogies (see Fig. 4) and a lack of the use of more algorithmic methods of 
persona creation indicates the focus on individual case studies, but it 
may lead to variability and inconsistency in persona construction across 
different studies. Establishing a set of best practices and guidelines for 
persona development, including data collection methods, validation 
processes, and persona representation, would enhance the compara
bility and reliability of personas, ultimately advancing the field.

There is also a scarcity of research that addresses the long-term effi
cacy and sustainability of student personas in educational contexts. Many 

existing studies focus on the immediate impact of personas on instruc
tional design or learning experiences, but little is known about their 
effectiveness over time. Investigating the longitudinal effects of persona- 
based interventions can provide insights into the stability and adapt
ability of personas in dynamic educational environments, offering 
valuable information for educators and policymakers seeking evidence- 
based strategies.

Furthermore, the current body of literature does not adequately 
cover the application of student personas in non-traditional or marginalized 
educational settings. This may be due to the generally small number of 
personas created in these educational studies, with the industry gener
ally reporting ten or more personas. While some research has explored 
personas in higher education or well-established learning environments, 
there is limited knowledge about their relevance and impact in under
served communities, special education, or non-formal learning settings. 
Understanding how personas can be adapted and implemented in 
diverse educational contexts can lead to more inclusive and equitable 

Fig. 5. Frequency of Different Methodologies. As denoted by the block method, the qualitative method is the most utilized approach for student persona creation. For 
details on sources, consult Table A3 in the Appendix.

Fig. 6. Number of student personas developed and used in the shortlisted publications. As noted in the figure, the blocked number of personas, six or fewer personas, 
was the most common number of personas developed.
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practices, ensuring that all learners benefit from personalized and tar
geted support.

Finally, studies in this domain could more effectively draw insights 
from studies addressing student profiling and student modeling, perti
nent in educational technology research. We discuss this possibility 
further in Section 5.4.

In summary, the gaps in student persona research point to the need 
for standardization in persona creation, the exploration of long-term 
effects, and a broader consideration of the applicability of personas in 
various educational settings, including educational technology research. 
Addressing these gaps can enhance the credibility and effectiveness of 
student personas as a valuable tool for supporting personalized and in
clusive learning experiences across different domains of education.

6. Discussion and implications

This research provides a comprehensive and systematic literature 
review of student personas in education, covering various domains, 
applications, methodologies, and trends. The research employs a 
rigorous and transparent process to identify, screen, and analyze rele
vant publications, ensuring the validity and reliability of the findings. 
Finally, we offer valuable insights and implications for education re
searchers and practitioners, highlighting the benefits, challenges, and 
gaps of using student personas in different educational contexts.

6.1. Distribution of publication venues

Overall, the analysis revealed that research on personas is often 
disseminated through conference papers, which may be due to their 
timeliness and allowing for prompt insights from peer feedback. 
Notably, the American Society for Engineering Education (ASEE) 
Annual Conference and Exposition emerged as the most frequented 
venue, featuring five articles related to student personas. This observa
tion suggests an interest in adopting student personas in engineering 
education, as evidenced by the development of help-seeking usage 
model for distance-delivered calculus students who use online forums, 
considerations for persona and journey map use in engineering course 
design, and the utilization of experience design approaches for curric
ulum creation, among others [58,75,89]. Frontiers in Education, the 
ACM International Conference Proceeding Series, and Lecture Notes in 
Computer Science also showcased a significant presence, each hosting 
three articles. Besides journal articles from Communication in Computer 
and Information Science, the other publication venues with higher 
publication frequencies (n ≥ 2) were conferences. Most publications 
appeared in education conferences such as ASEE, FIE, and CSE, focusing 

more on application than development. This signals an area where the 
HCI community could provide critical assistance with more focused 
research on persona refinement for the educational domain.

6.2. Implications for current applications of student personas

The 78 identified concepts across 16 categories within 83 publica
tions demonstrate the depth and breadth of student persona research 
through various academic disciplines and educational levels. The the
matic analysis conducted in this study revealed five key themes that 
highlight the versatile and widespread use of student personas in various 
fields and educational institutions. Identifying the five key themes 
stemming from the systematic literature review offers key insights for 
HCI and educational researchers operating within the education 
domain. We outline these key insights (KI) below. 

KI01: Student-centered design. Firstly, the theme of Understanding 
user needs, goals, and behaviors underscores the fundamental signifi
cance of empathetic design in educational contexts. By adopting 
student personas as a framework, researchers gain deep insights into 
learners’ diverse motivations and behaviors, enabling the creation of 
more tailored and effective learning experiences. This theme em
phasizes the value of human-centered design approaches in consid
ering student needs to craft learning interventions that resonate 
authentically.
KI02: Integrating personas into the development of educational 
technologies. Secondly, the theme of Design and development of 
learning tools and systems underscores the pivotal role that student 
personas play in guiding the creation of educational technologies. As 
modern education becomes increasingly technology-mediated, 
employing personas to inform the design process can lead to the 
development of intuitive, student-friendly learning platforms.
KI03: Using personas to inform pedagogical strategies and 
identify learner profile gaps. Thirdly, the theme of Supporting 
teaching and learning accentuates the potential of student personas to 
bridge the gap between pedagogical strategies and learner profiles. 
Integrating persona-driven insights into learner profile based 
instructional design can contribute to enhancing teaching 
methodologies.
KI04: Persona-based roleplaying as an educational instrument. 
Fourthly, the theme of Persona-based roleplaying introduces an 
innovative perspective that researchers can explore. This theme 
suggests that personas could be leveraged for design and immersive 
learning experiences, enabling students to adopt persona roles and 
gain fresh perspectives on content and context.

Fig. 7. Dimensions student personas and the percentage of total publications that used the given dimension for developing a persona. As noted in the figure, De
mographics and ‘Behavior and beliefs’ were the most common persona dimensions. For sources, consult Table A4 in the Appendix.
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KI05: Ethical and social dimensions of education. Finally, the 
theme of Enhancing diversity, inclusivity, and accessibility is a reminder 
of the ethical and social dimensions of educational personas. Re
searchers delving into this theme can contribute to creating educa
tional systems that cater equitably to a diverse range of learners, 
ensuring that personas represent the range of students.

6.3. Current methods for designing student personas

The prevalent use of the qualitative methodology for persona crea
tion, as evidenced by 53% of the sampled publications, signifies the 
emphasis on rich, in-depth insights into students’ characteristics and 
behaviors. Qualitative approaches have allowed researchers to capture 
in-depth aspects of learners’ needs, preferences, and experiences. On the 
other hand, the relatively lower adoption of quantitative methodology 
at 27.71% suggests that future researchers might prioritize exploring 
individual cases and narratives over generalizable statistical findings. 
Quantitative methods could afford data-driven personas reflecting 
broader patterns and trends among student populations.

On the other hand, the use of mixed methodology at 19.28% reflects 
a recognition of the potential synergies between qualitative and quan
titative approaches in persona creation. Mixed methodologies allow for 
multiple data sources, which can help researchers triangulate the in
formation in the student personas. Moreover, using mixed methods can 
enhance the richness of the student personas generated, as researchers 
can consider individual experiences and broader trends.

6.4. Future research directions for student personas

The SLR study highlights a need for standardized approaches to 
persona creation, as the prevalence of qualitative methodologies can 
lead to variability in persona construction. Establishing best practices 
and guidelines would enhance the comparability and reliability of stu
dent personas. Additionally, research on the long-term efficacy of stu
dent personas is scarce, and their adaptation in non-traditional or 
marginalized educational settings is underexplored. Longitudinal 
studies would help track student personas’ impact in educational set
tings over time. These studies could capture the performance of persona- 
driven or persona-assisted educational interventions and thus provide 
empirical evidence on whether student personas support either learning 
or decision-making around students. Addressing these gaps is crucial to 
enhance the credibility and effectiveness of student personas as a 
decision-making tool. Moreover, researchers could integrate inclusivity 
attributes like socioeconomic status, cultural backgrounds, and gender 
to address the greater diversity of student personas.

Furthermore, there is potential for emerging technologies such as AI 
(LLMs) and VR to improve persona-based educational practices [116]. 
Ideally, integrating AI-driven personas can support dynamic and 
personalized learning experiences, while VR-based roleplaying sce
narios can foster empathy and understanding among educators. 
Exploring these technologies in persona research opens exciting possi
bilities for optimizing instructional strategies and promoting 
learner-centric approaches for students and educators alike.

Future research directions in student persona research encompass 
refining and integrating quantitative methods, exploring emerging 
technologies like AI and VR, prioritizing inclusivity by incorporating 
diverse perspectives and embracing pedagogical transformations. Re
searchers can gain a more comprehensive understanding of student 
behavior by combining qualitative and quantitative insights. Addition
ally, AI-driven personas can enable personalized learning experiences, 
and VR-based roleplaying scenarios can foster empathy among educa
tors. This becomes relevant as studies report the need to investigate how 
learning objects can be personalized for students and educators [117].

Ensuring the representation of diverse student populations and 
addressing ethical implications are vital for equitable educational 
practices. Thus, researchers should develop guidelines for creating 

personas for prioritizing student consent, data privacy, and fairness. The 
synergy between technological tools and a commitment to diversity 
helps eliminate biases within persona development in education, erad
icating bias and guaranteeing an accurate portrayal of all stakeholders. 
Embracing these avenues will advance the field and enhance accuracy, 
empowering educators to create more effective and inclusive learning 
environments.

As personas are grounded in the HCI and marketing literature, and 
student models have their foundations in artificial intelligence and 
intelligent tutoring systems research, an additional consideration in 
understanding the implications of this study is the relationship between 
the phrase ’student personas’ and related concepts such as student 
profiling and student models. While personas are often used in HCI and 
business contexts to represent archetypal user groups based on quali
tative and quantitative data, ’student profiling’ in AI and ’student 
models’ in Artificial Intelligence in Education (AIED) focus more on 
data-driven, algorithmic representations (see [118,119]). These models 
leverage computational methods to create dynamic and adaptable stu
dent profiles that reflect student behavior, performance, and learning 
pathways. The distinction lies not only in the purpose and flexibility of 
these representations but in their theoretical roots and methodological 
approaches. Personas are primarily used for empathetic design and 
communication, helping stakeholders understand user needs and facil
itate decision-making. In contrast, student models in AI and AIED ap
plications are used for real-time personalization, adapting educational 
content and interactions based on a student’s evolving data profile. 
Student profiling often emphasizes predictive capabilities that can 
support automated decision-making and system responses.

Drawing on these similarities and differences, future research could 
explore how both approaches can complement each other in educational 
technology designs. While personas are effective for fostering empathy 
and guiding initial design phases, incorporating aspects of student 
profiling and modeling could enhance the adaptability and precision of 
educational interventions. For instance, scholars could examine how 
analytics data from student modeling can be used to generate personas 
that align with the changing student needs. Researchers could also 
investigate how qualitative data from personas can develop or validate 
adaptive learning technologies. This combined approach could lead to 
more responsive and data-driven educational tools that maintain a 
learner-centered focus while leveraging the strengths of AI-driven 
insights.

6.5. Limitations of this study

Concerning limitations, this survey relies on three databases to 
search for publications, which may limit the scope and coverage of the 
literature review and exclude some relevant sources from other data
bases or platforms. Future research should explore the inclusion of other 
databases, though ACMDL, Scopus, and WofS have been shown to pro
vide comprehensive coverage [120–122]. Also, we have not investigated 
the ethical or social implications of using student personas in education, 
including the potential risks of stereotyping, privacy, or bias. This would 
be a fruitful avenue for future research. Additionally, this study focuses 
on the use of ’personas’ primarily within educational and HCI contexts. 
However, related concepts exist under different terminologies in other 
fields. As mentioned, the phrases student profiling and student modeling 
are more commonly used in AI and AIED contexts, as seen in works 
published in journals like User Modeling and User-Adapted Interaction 
(UMUAI, see [118]) and International Journal of Artificial Intelligence 
in Education (IJAIED, see [119]. These algorithmic alternative ap
proaches, such as open student models influenced by the semantic web, 
have been evolving for years and could complement the predominantly 
qualitative persona development method reported in this review.
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7. Conclusion

While student persona research has shown promise in guiding 
instructional design and fostering learner-centric pedagogies, there is a 
clear need for greater standardization and systematic approaches to 
student persona creation. Establishing best practices and guidelines can 
enhance the comparability and reliability of personas, ensuring their 
effectiveness in diverse educational settings. Moreover, the study 
revealed a scarcity of research investigating personas’ long-term efficacy 
and adaptability. Addressing this knowledge gap is essential to provide 
educators and policymakers with evidence-based strategies for sustain
able persona-driven learning interventions.
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A Appendices

Table A1, Table A2, Table A3, Table A4

Table A1 
Example text excerpts (codes) and first-level conceptual codes

Text Excerpts from the papers Concepts/first-level coding

To understand the stylistic variation in the text; Identify the needs of users to design positive user experiences in robotic 
assistance shopping; To use personas to gain insight into the information seeking activities of humanities scholars; To 
better understand these students’ research processes and, more specifically, to make sense of their database selection 
choices by demonstrating the commonalities and differences among various types of users, personas were developed based 
on our participants’ behavior; We therefore use personas to synthesize and communicate quantitative observations about 
study participant behavior; Personas were created to further define and explore particular types of users and how they 
interact with media; The persona represents patterns of users’ behaviour, goals and motives, compiled in a fictional 
description of a single individual; To provide an overview of the participants’ characteristics, describing the basic features 
of the participants’ O2O and cross-device shopping behaviors; To determine information seeking practices and 
information needs of this community, to inform the potential functionalities of a proposed system, intended to help 
students with relevant resource discovery and decision making; To perform a pilot study for assessing music’s influence on 
students enrolled in Computing Studies; To understand attitudes regarding academic life and the uses of new technologies.

“Stylistic variation in text” 
“Understanding user experience in robotic shopping” 
“Information seeking activities in humanities” 
“Understanding database selection in research.” 
“Communicate quantitative observations about 
participant behavior” 
“Exploring user interactions with media” 
“Understanding user behavior patterns” 
“Analyzing shopping behaviors 
Identifying information-seeking practices for a system” 
“Assessing music influence on students in computing 
science” 
“Understanding attitudes toward tech/academics.”

To capture value-added information about prospective PETE students and use those data to develop a strategic plan for 
recruiting into the PE teacher pipeline; The paper proposes a persona-based approach to identify students’ goals or needs, 
pains or challenges besides their satisfaction when using educational application prototypes; To understand how the 
concept of persona, in the context of the concepts of viewpoint, goal, scenario, task, and requirement, may be integrated in 
a unified environment to enable stakeholders and developers gain a better understanding of target users’ needs and 
behaviors and identify missing requirements early in the requirements engineering process; To explore the views of social 
work employers on theoretical knowledge for newly graduated young bachelors of social work; To understand the needs 
and requirements of students who learn on-line and who take advantage of their travel time to study or to carry out study- 
related tasks; Personas were created in order to understand students’ characteristics, needs, and fears/anxiety when 
learning mathematics through technologies; To provide insights on how student pair programming can have benefits to 
online CS students in gender-equitable ways; Personas are used to offer a more precise understandings of the concepts of 
user, goal, and task are developed by distinguishing between organizational and user goals; To develop empathy that help 
to create this understanding of user expectation, goals, needs, experiences and behavior; Persona presented learners’ 
profile, m-learning goals, experience, and attitude toward m-learning

“Identifying viewpoints, goals, and needs of 
engineering processes” 
“Understanding needs/challenges of online students” 
“Understanding students’ fears, needs, and challenges 
in math technologies” 
“Understanding benefits of student pair programming 
in CS education” 
“Creating an understanding of user expectations and 
profiles” 
“Presenting m-learning profiles/goals”

Table A2 
Number of student personas in shortlisted publications with references.

Number of Personas Number of publications (%) References

1 11(13.25%) [44,59–61,67,68,70,77,109,123]
2 11(13.25%) [25,26,64,68,72,78,80,83,91,93,124]
3 12(14.45%) ​
4 13(15.66%) ​
5 9(10.84%) [22,30,71,75,88,95,97,125,126]
6 7(8.43%) [63,82,87,110,113,114,127]
7 2(2.41%) [81,128]
8 1(1.20%) [31]
9 1(1.20%) [129]
28 1(1.20%) [115]

(continued on next page)
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Table A2 (continued )

Number of Personas Number of publications (%) References

56 1(1.20%) [43]
unclear 14(16.86%) [32,41,65,66,73,76,85,86,92,101,112,130–132]
Total 83 ​

Table A3 
List of publications using different methodologies for developing personas.

Methodology Frequency (%) Sources

Qualitative 44 (53.01%) [26,29,30,43,44,58–62,64,65,67,69–72,76–78,80,81,83,85,88,96,97,99–102,104,106,107,110,114,115,123–125,127,132–134]
Quantitative 23 (27.71%) [25,31,32,39,45,66,68,73,82,86,92,93,103,105,109,111,112,126,128,129,131,135]
Mixed method 16 (19.28%) [22,41,63,74,75,79,87,89–91,94,95,108,113,130,136]

Table A4 
Persona dimensions, the percentage of total publications used given dimension for developing a persona, and the corresponding sources.

Persona dimensions % coverage Sources

Behavior and beliefs 67.7% [25,26,29,31,39,41,43,44,59–63,67–70,73,74,76,77,79,80,82,83,87–96,99,100,102–105,107–109,111,112,114,115,123,125,126,
129,134,135]

Demographics 57.8% [22,25,29,30,32,39,43,44,59,60,63,64,66,68,70,73,77,79,80,82,83,86–89,92,94–97,99–103,107,109,111–115,123,127,128,131,134,
135]

Goals and needs 22.8% [25,26,29,32,44,58,64,68,73,78,79,83,85,89,109,110,112,123,124]
Experience and 

perceptions
12% [22,31,41,61,71,73,102,110,127,133]

Affordances 6% [29,65,114,136,67]
Unclear 7% [45,72,75,81,130,132]

Note: The total percentage exceeds 100%, as some papers have more than one persona dimension.
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