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Solo travel is a transformative experience for women, leading to self-discovery and feeling empowered, enriched, brave, free,
and in control. Even still, the female solo travel experience has barriers and constraints. Loneliness, safety and security, lack
of confidence, and fear of social stigma have been identified as barriers that keep women from fully enjoying, or even being
completely deterred from, travelling alone [45]. This study further explored the factors that enhance and hinder the female
solo travel experience, as well as investigated if the user experience (UX) design of a mobile application can influence a
user’s feeling of empowerment and, more specifically, help women have a more enriching and transformative solo travel
experience. A group of 62 participants completed usability testing to determine if implementing empowering UX principles
into the design of a mobile application and giving users choice and control in the form of customisable onboarding affected
their feeling of empowerment and their overall user experience. Results found an overall increase in user empowerment and
a positive user experience among participants.
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1 INTRODUCTION

The travel and tourism industry is one of the biggest industries in the world. Women'’s participation in the industry
has been on the rise in the past decade [74] due to the changing views on traditional gender roles and changes
in women’s socioeconomic status [68]. Women are getting married later, having children later, and becoming
increasingly more educated and therefore more financially independent.

As such, women are taking more control of their lives and embracing their increased autonomy by demanding
space in the travel and tourism sector which has historically been dominated by men [28]. Because of this,
women now make up half of the travel and tourism market in both leisure and business tourism [30].

This financial freedom, freedom from gender norms, and the gradual trend towards individualism and
decreasing social stigma towards participating in social activities alone [22], have manifested the rise of female
solo travel, which has become significantly popular [45]. This rise in popularity is evidenced by the increase in



bookings made by female solo travellers, online communities of female solo travellers, and research in the
areas of female solo travel.

Also among this research is the link between female solo travel and female empowerment. As will be
discussed, it is widely recognised by research that even though solo travel comes with its challenges and risks,
it can be a transformative experience and vehicle of empowerment for women.

This study investigates the concept of empowerment within the context of solo female travel and within the
context of UX design as well. It aims to determine if the UX of a mobile application, when designed using various
UX design empowerment principles and a methodology focusing on user empowering design and participatory
design, can increase women'’s feeling of empowerment.

To do this, a literature review was conducted on topics surrounding solo female travel and designing for
empowerment to better understand these topics and identify gaps in research. Next, a design methodology
focusing on user centred design (UCD), user empowering design (UED), and participatory design, was deployed.
User research was conducted, analysed, and incorporated into the design of a mobile application for solo female
travellers. Two versions of the prototype were tested with 62 participants and the effects of the intervention on
participants’ psychological empowerment, as well as the prototypes’ user experience score, were measured.

2 LITERATURE REVIEW

The literature review analyses existing literature and addresses research gaps on topics of interest to this study,
including research on female solo travel, designing for empowerment, and the intersection of tourism and
technology.

2.1 The Rise of Female Solo Travel

The growing popularity of female solo travel is immediately evident when searching the term on Google. The
search yields over 167,000,000 results, ~46,000,000 of which are just from 2019 to present. There has also
been a 230% increase in the number of women-only travel organisations since 2013 [45].

This explosive growth of the female solo travel market is recognised by booking websites, travel companies,
and tour operators who continue to acknowledge the significance of women, specifically women solo travellers,
in their customer base. According to the booking website Hostelworld, there was a 88% increase in bookings
made by solo female travellers from 2015-2018 [7].

As the female solo travel market continues to grow, so has the amount of research on the topic. It has been
acknowledged that more needs to be understood about the needs and motivations of female solo travellers —
why solo travel is so appealing to women specifically, and what motivations, barriers, and perceived risks exist.

2.1.1 Female Solo Travel and Empowerment

According to Cambridge dictionary, empowerment is defined as “the process of gaining freedom and power to
do what you want or to control what happens to you” [8].

Many women are increasingly choosing to travel alone; they do not travel solo because they have no other
choice [4, 24, 42]. It has been widely recognized by several studies that solo travel is used as a vehicle of
empowerment for women [1, 19, 21, 28, 33, 36, 76]. Solo travel provides women with a sense of freedom,
independence, adventure, personal fulfilment, and escape, which ultimately leads to empowering and
transformative travel experiences [4, 30, 45, 60, 63].



2.1.2 Solo Travel Motivations

Travel motivations are the driving forces that lead individuals to perform travel behaviours [63]. Motivation is
complex; the reason for choosing to travel varies from person to person and can depend on many different
factors such as personality, experience, and demographics [74]. There are also external factors that motivate
travel decisions, such as budget or destination offerings.

When it comes to internal factors that motivate people to travel solo, common motivators include: an
opportunity to be spontaneous, take risks, escape, travel at one’s own pace, expand one’s social circles, and
experience freedom and personal growth [31]. The main motivation for women is the desire to challenge
themselves [24] and the sense of power, autonomy, personal fulfilment, and self-understanding that comes
from successfully travelling alone [42].

2.1.3 Solo Travel Constraints and Risks

As transformative and empowering as solo travel can be for women, it is not without barriers and perceived
risks. It is widely accepted by existing literature that constraints on female solo travellers can be divided into
four categories: sociocultural, personal, practical, and spatial [1, 21, 34, 45, 51, 68, 74] A description of how
these internal and external constraints are defined in existing literature can be found in Figure 1.
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Figure 1: Types of travel constraints

However, travel constraints do not always deter women from participating in solo travel. In fact, it is argued
that learning how to participate in constraint negotiation, conscious risk-taking, and overcoming challenges
while travelling alone can add to the feeling of empowerment, accomplishment, confidence, and strength that
women feel when and after travelling solo [30]. Although solo travel presents challenges the act of pushing
themselves out of their comfort zone and facing and overcoming those challenges head on is part of what
makes solo travel appealing for women.



2.2 Mobile Tourism

Mobile devices are increasingly becoming an intrinsic part of everyday life and extensions of our bodies [27].
They are also changing and impacting the way people travel more than any other technology [52, 77]. Travellers
are now “perpetually connected” via their mobile phones, and nearly all aspects of travel before, during, and
after a trip are shaped to some degree by the integration of technology [2, 38]. Travellers now have the power
to directly and instantaneously access travel information, reviews, and advice. They can also book
accommodations, transportation and activities and connect with others via virtual communities.

Mobile phones are especially becoming an integral part of solo travel. According to online travel agent Agoda,
solo leisure travellers spend approximately 15% more time on their phones than any other traveller type [6].
Mobile technology can offer solo travellers a sense of safety, security, and connectedness, and may even help
mitigate the stigma of being alone [48].

Because of the growing popularity of mobile tourism, there are countless apps available to help travellers
with a variety of needs. There are a few apps specifically for female solo travellers, most with the goal of
connecting them to a network of like-minded female travellers. However, there is no evident market leader.

2.2.1 Competitor Analysis

When searching “app for female solo travellers” on Google, most results are not for one specific app, but instead
a myriad of travel apps that provide a specific function and would help anyone who was travelling, such as
Google Maps for directions, TripAdvisor for reviews, and Uber for rideshares, to name a few. Having to switch
between multiple apps does not lead to an empowering and seamless experience for solo travellers.

Further investigation revealed that there are very few apps that are geared to female solo travellers
specifically. Searching for “female solo travel” apps on the Apple App Store only yields 4 relevant and
functioning apps. The most popular one is NomadHer (Figure 2), which boasts over 10,000 members from 170+
nationalities [14]. It is a free app for all women who want to travel alone, allowing users to discuss travel
experiences, get tips from locals, find travel companions, access guidebooks and blog articles with advice,
attend pre-planned events, or create their own event.
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Figure 2: NomadHer mobile application

Other apps from the search results provide different functions, as described below:



1. TravSolo (Figure 3) is a free travel app that allows users to chat with people nearby, and create
“Hangs” to meet new people in the area [11]. However, this app is for anyone travelling solo; it is not
geared to women specifically. It also has certain features that are only accessible with a paid account.
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Figure 3: TravSolo mobile application

2. Travel Ladies (Figure 4) is a free female-only app that allows members to couch surf with verified
female hosts, find a travel buddy for a trip, hangout with nearby female travellers and locals, share
travel stories, and ask and give travel advice [9].
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Figure 4: Travel Ladies mobile application

3. Tourlina (Figure 5) focuses on connecting girls who will be in the same destination at the same time
with a dating app-style interface to match them with compatible travel companions [10].
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Figure 5: Tourlina mobile application
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Although the apps mentioned above offer some similar and some unique features, none address safety
concerns regularly referenced by female solo travellers, and also do not provide users with a meaningful
onboarding experience that provides a sense of control or empowerment. A full outline of what features the

apps have can be found in Table 1.

Table 1: Competitor Features

Features NomadHer TravSolo Travel Ladies Tourlina

Free Y Y — but certain Y Y — but certain
features only features only
accessible with paid accessible with
“Plus” account paid “Premium”

account
Female Only Y N Y Y
Onboarding N 3 screens stating 4 screens stating 4 screens stating

User identity verification

Find travel companions
for a trip

Connect with locals
Connect with nearby travellers

Find places to stay with female hosts

Ask for advice/recommendations

app features

Y — Selfie and ID N

verification

Y Paid only
Y Y

N Y

N N

Y Paid only

app features

Y — Selfie
verification

Y — but map
feature broken

Y

Y

app features

Y — Selfie
verification

Y



Features NomadHer TravSolo Travel Ladies Tourlina

Share experiences Y N Y N

Safety feature(s) N N N N

2.3 Designing for Empowerment

“‘Empowerment” is often used in the context of mental and/or physical health [43, 64], accessibility [69], the
workplace [40, 61], and social impact for disenfranchised groups [3, 20]. However, user empowerment should
not be limited to vulnerable groups. In the context of UX, the aim of digital products should always be to empower
users as a way to engage them, encourage them, and give them an “I've got this!” feeling that will increase their
enjoyment of using a product and ensure they continue to [64].

For example, when discussing empowerment for disenfranchised groups, Wang & Burris [20] concluded that
people are empowered when they have access to knowledge, decisions, networks, and resources. Can this
same idea of access not be applied in a UX context to empower all users of a digital product?

2.3.1 Empowering Design Principles

There is currently no one standardised set of principles for designing for user empowerment. Rather, different
researchers have defined their own parameters and principles for achieving empowerment both in and out of a
design context (Figures, 6, 7, 8, and 9). This study aims to amalgamate these parameters and principles and
apply them in a UX context to shape the design methodology and influence the proposed design artefact.

EMPOWERMENT

Access to Access to Access to Access to
KNOWLEDGE DECISIONS NETWORKS RESOURCES

Figure 6: Wang & Burris [20] determine the type of access that leads to empowerment
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Figure 7: Schneider’s four principles of empowering technology [43]
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ASPECTS OF EMPOWERING UX DESIGN
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Figure 9: Aspects of Empowering UX Design [73].

2.3.2 Empowerment and Choice

Choice and control are an important part of empowerment and are prevalent and recurring themes across
research when it comes to both empowering design and empowering solo travel. For women, empowerment
while traveling solo can come from the ability to make their own choices and control their own actions [33].
When it comes to empowering technology, this idea of user autonomy through choice and control as a vehicle
for empowerment is prevalent among researchers.

For example, in an attempt to create a framework for empowering technology, Schneider [43] identified
choice as one of the four principles of empowerment (Figure 7). She argues that a sense of user agency is
crucial for empowerment, and that intelligent personalised systems that make recommendations and decisions
for users can cause users to over rely on the system instead of fostering choice and upholding agency [43]. As
previously mentioned, research from Wang & Burris [20] concluded that one of the types of access that users
need to feel empowered is access to decisions.

Stahl et al. also say that empowering design empowers users to “make their own choices, rather than being
told by a system what they are experiencing” [5].

Gallula & Frank [26] conclude that while UX design places emphasis on the experience a user feels
interacting with a product, empowering design should place emphasis on the four widely-accepted dimensions



of empowerment: Meaning, Competence/Confidence/Self-Efficacy, Impact, and Self-Determination/Choice [40,
61] (Figure 8), to generate empowerment for users.

2.3.3 Empowerment and Participation

One way that users can be given a chance to decide how a product can work best for them is through
participatory design. Research has found that participation is a key element of empowerment [4, 20, 32], and in
a design context, designers and researchers can use participatory design to empower users by involving them
in the design process of a product or application [23]. This will be discussed further in Section 4.0.

If designed with user empowerment in mind, the UX and user interface (Ul) of a product can be a critical
vehicle of empowerment for users, ensuring that a user’s interaction with a product adds value to their life and
makes them a better version of themselves [73].

2.4 Research Gaps

Although more research into female travellers and their motivations and constraints is becoming increasingly
available as solo travel continues to gain popularity, there are still gaps in existing literature.

2.4.1 Lack of research on non-solo travellers

The majority of existing studies on female solo travel only studied women who had already travelled alone at
least once. Only one recent study of note surveyed both solo and non-solo travellers, but had some limitations:
it only had 28 participants, and it included both men and women [31].

This study aims to add to this limited existing research by doing more investigation into non-solo travellers,
focusing only on females, to get insight into barriers and constraints that negatively affect their solo travel
intention so that they can be removed [31].

When it came to those who had never travelled solo before, Yang’s study found that 10 out of the 14 non-
solo travellers surveyed showed an interest in solo travel, with self-discovery and freedom being two of the main
motivations to consider travelling solo, while price and safety concerns were two of the main constraints.

2.4.2 Geographical constraints

Another limitation from Yang’s study, and most other studies, is a geographical limitation. In Yang’s study, all
participants were Australian. Many other notable studies in existing literature only focus on specific geographical
areas such as Australia and New Zealand [24, 34, 35, 56], various Asian countries [25, 30, 4, 63], and the US
and UK [37], to name a few.

This does not allow for full insight into the many different segments of the travel and tourism market.
Therefore, this study aims to expand on the existing research by gathering data from both solo and non-solo
female travellers from a variety of nationalities and cultures.

2.4.3 Onboarding

As mentioned in Section 2.3.1, smooth onboarding is an aspect of empowering UX design that can play a key
role in empowering and educating users. Therefore, it is an important part of UX, especially for mobile
applications.
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Onboarding is the term used to describe the first time a user interacts with a product or app [39]. Onboarding
is a product’s “first impression” on a user and the first chance to give the user a positive UX. It's also an
opportunity to educate users on key app functionality and what benefit(s) the app provides [18]. Successful
onboarding makes users feel engaged to and emotionally connected with the product to encourage and foster
retention and continuous engagement [58].

There are several contrasting opinions of what exactly constitutes onboarding, and when exactly the
onboarding process ends, if at all. Renz et al. [47], when discussing onboarding for online courses, suggest that
onboarding refers to helping the user become an effective user of a system with elements like login and
registration, demos, tutorials, public sections, and welcome mails. When it comes to mobile games, onboarding
sometimes refers to the first few minutes of play [67]. Zichermann and Cunningham, when referring to
onboarding in a gamification context, suggest that onboarding ultimately ends at user registration [39]. In
contrast, Ruairi Galavan, Manager of Product Education at Intercom, suggests that onboarding is a continuous
and cyclical process that never stops [72].

“Smooth” and “frictionless” are commonly used to describe the ideal onboarding UX [47]. Even so, there is
very little research into what makes successful, smooth onboarding, and especially on how to best utilize
onboarding as a vehicle for empowerment within a UX context. In fact, most of the current research on
onboarding is in relation to employee onboarding in business organisations.

However, some principles of employee onboarding within a business context could also be applied to
onboarding users of mobile applications and other digital products. Just as research has showed that successful
employee onboarding programmes lead to an increase in retention, employee satisfaction, and employee
engagement [44], it can be that onboarding in a UX context can lead to increased retention, satisfaction, and
engagement of users of a digital product.

More research is needed into what makes good onboarding UX and how onboarding can be used to give
users a feeling of empowerment, choice, and control, especially in travel and tourism applications.

3 RESEARCH PROBLEM

Although more research into female travellers and their motivations and constraints are becoming increasingly
available, there is still a disconnect on how technology, specifically mobile applications, can be used as a tool
to empower women to travel alone.

Just as mobile technology is always changing and evolving, so are women’s preferences for tourism products
and technology [23]. There is an opportunity to introduce mobile applications as a vehicle for female
empowerment and, more specifically, as a tool to feel empowered to participate in solo travel.

While applying elements of empowering design described in Section 2.3, this study aims to evaluate the
effectiveness of different types of onboarding, using A/B testing, to a mobile app for female solo travellers to
empower them and enrich their solo travel experience. One group of users will be tested on an app with
traditional onboarding and another group will be tested on an app with customisable onboarding to determine if
giving users choice and control in this capacity positively affects their feeling of empowerment. There will be a
focus on collecting data from both solo and non-solo female travellers from different geographical regions,
nationalities, and cultural backgrounds.

11


https://twitter.com/ruairigalavan

3.1 Research Questions

This study will aim to answer the following research questions:

Q1. Can the UX of a mobile application empower and encourage women to participate in solo travel?

Q2. Will designing an onboarding experience that customises the app’s features based on customer choices
and preferences improve the user compared to traditional onboarding?

Q3. Will designing an onboarding experience that customises the app’s features based on customer choices
and preferences improve users’ feeling of empowerment compared to traditional onboarding?

Q4. What are the opinions of experienced and potential solo travellers of the app and how it could be
improved?

3.2 Hypotheses

Based on those research questions, the following hypotheses are proposed:

H1. Empowering UX improves and increases women'’s willingness to participate in solo travel.

H2. Incorporating customisable app features at the onboarding stage into the design of a mobile app provides
a better user experience in comparison to traditional onboarding.

H3. Incorporating customisable app features at the onboarding stage into the design of a mobile app increases
users’ feeling of empowerment.

4 RESEARCH METHODOLOGY

This section will discuss the methodology of this study, including the design process, methods, tools, and
technologies used.

This study used a mixed-method approach when it came to user research methods — surveys, interviews,
and desk research; the type of user data collected — qualitative and quantitative; and the design approaches
used — UCD, UED, and participatory design.

4.1 Design Methodologies

4.1.1 User Centred Design and User Empowering Design

As the goal of this study is to empower users, a user-centric approach to and process for investigating the
research problem and answering the research questions is required. As Gallula and Frank [26] point out, when
it comes to designing digital interfaces and human-computer interaction (HCI) products, using UCD ensures the
focus is on users of a product and not the product itself. However, they argue that because UCD only focuses
on usability and UX design, and not on user empowerment, user empowerment needs are not necessarily met
when using just UCD.

Although they do provide a proposed UED framework with functionality, experience, and empowerment at
the core of the design approach (Figure 10), they recognize that there is currently no full or dedicated design
method that meets the need of empowerment [26].
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Figure 10: User Empowering Design [26]

So how can user empowering design be implemented into the methodology of this study? As mentioned in
section 2.3, this project aims to amalgamate findings from current research available on designing for
empowerment to shape a design methodology.

Therefore, in conjunction with using a UCD ideology to keep all design decisions user-focused, the
empowerment principles from Wang & Burris [20], Schneider [43], and Riddle [73], as well as the focus on user
choice and control as a vehicle for empowerment will be used to foster a UED ideology [26]. This aims to
achieve the four dimensions of psychological empowerment: Meaning, Impact, Self-Determination/Choice, and
Competence/Confidence/Self-Efficacy [40].

4.1.2 Participatory Design

As mentioned in Section 2.3.2, various research shows that giving users choice and control can lead to a feeling
of empowerment. One way to do this in the context of HCI is through participatory design, where users are
directly and actively involved in the research, design, and development process of a product [23]. Participatory
design helps users feel more empowered by putting the power in their hands, allowing them to have a direct
say in what they want a product to be and decide how a product can work best for them.

For this project, participatory design was implemented during the Empathise phase (Section 4.3), through
guestions in the online survey that prompted participants to brainstorm potential features they would like to see
in an app designed for female solo travellers, and during the Ideate phase (Section 4.4) with a remote co-design
workshop.

4.2 The Design Thinking Process

In order to implement the design methodologies mentioned above, the design thinking process was used to
guide the research. Design thinking is “a human-centred approach to innovation that integrates the needs of
people, the possibilities of technology, and the requirements for business success” [12]. Because design
thinking is human-centred, it is a natural fit as a framework to achieve successful UCD and UED.
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Sarah Gibbons of the Nielson Norman Group divides the design thinking framework is into six phases:
empathize, define, ideate, prototype, test, and implement [75]. These six iterative, cyclical phases fall under
IDEQ’s 3 core activities of design thinking: ideation, inspiration, and implementation [12]. In the context of this
project, these core activities manifest as user research, design, and user testing.

Using this framework, as described in Figure 11, to guide the course of this study, while also staying human-
centred and focusing on empowering the end user, will ultimately lead to satisfaction and enrichment for female
solo travellers.

‘ USER RESEARCH i DESIGN + USER TESTING |

T HE DESIGN THINEKING PROCESS
EMPATHISE DEFINE IDEATE PROTOTYPE TEST
Goal: Goal: Goal: Goal: Goal:
Who is the user? What What are their needs? How can this problem be How can this idea be What works? What
rmatters to this person? « Analyse data gathered from solved? brought to life? doesn't?
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experience, think,need, and
prefer.

» Perform desk research +
analyse direct and indirect
competitors to identify gaps in
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* Research existing literature,
identify research gaps

Qutcome:

» Comprehensive literature review
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+ Create human-centric problem
statements
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Outcome:
+ Visual representations of the
user and the problem(s)

Technique:
+ Personas and empathy maps

+ Problem statements
+ HMW + JTBD statements
+ Affinity mapping

* Participatory design approach/ideals used

4.3 Empathise

For the first stage of this process, data was collected from users to understand what they feel, experience, think,
need, and prefer. To do this, a mix of exploratory research methods was used. The following is an overview of

« Idea generation

+ Brainstorm as many ideas as
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brainstorming ways to solve
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innovation
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Figure 11: Project methodology framework
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the different research methods used, the details and results of which will be discussed in Section 5.
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4.3.1 Online Survey

Online surveys are an easy and quick way to gather data from users [71]. One goal of this study was to add to
the existing data and research on solo female travel. As mentioned in section 2.4.1, there is a lack of research
on non-solo female travellers, as well as geographical constraints in current research. An online survey was
circulated to gather information from a large and diverse group of current and aspiring female solo travellers of
various demographics, backgrounds, and locations. The survey consisted of both open- and closed-ended
questions to gather both qualitative and quantitative data.

It investigated solo travel barriers, motivations, likes, dislikes, and even gave participants a chance to
brainstorm how technology or mobile apps could enhance their solo travel experience. These added prompts
were intended to bring in a participatory design element into the survey, giving participants a chance to
brainstorm ideas of what they would like to see in an app for female solo travellers.

4.3.2 Subject Matter Expert Interviews

Interviews are a great way to get an even deeper understanding of user preferences, motivations, and pain
points [59]. Semi-structured interviews were conducted with three subject matter experts (SME) with expertise
in UED or solo female travel. A semi-structured approach allowed other topics to be explored during the
interview based on the participant’s responses, as well as having a predetermined set of topics and questions
defined before the interview [29].

4.3.3 Desk Research

It is widely accepted in research that social media is a vital source of information for potential travellers and that
it has changed and impacted the travel planning experience in a positive way [16, 28, 50, 66]. Online
communities of travellers play an important role in influencing people’s travel decisions by providing a forum
where members can share experiences and travel advice, ask and answer questions, and provide and receive
support [28].

Posts from 2 popular and worldwide female traveller Facebook groups, The Solo Female Traveler Network
[15] and Girls LOVE Travel® [13], with 472.4K and 1.2M members respectively, were examined and analysed
to find common themes surrounding solo female travel motivations and barriers.

4.4 Define and Ideate

Next, user data and research was analysed and collated to create user personas and empathy maps. Personas
serve as a visual representation and personification of the key audience, expressing needs, expectations, goals,
and values of those users [70].

At this stage of the design process, a remote co-design workshop was held with 4 participants to serve as a
participatory design element that consisted of collaborative conversations, brainstorms, and activities that gave
them an opportunity to directly contribute to building the proposed app.

Additionally, affinity diagrams were created to organize and group the qualitative data from the survey into
natural categories. A second competitor analysis was conducted with various travel resource, safety, social,
and trip planning apps in the competitor landscape (Figure 12), some of which were mentioned during the online
survey and co-design workshop. In this analysis, found in Appendix A.4, a sample of competitor apps were
measured against Riddle’s Aspects of Empowering UX Design [73].
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Figure 12: Competitive landscape

These user and data insight visualisations served as the foundation of all future design decisions to ensure
the design process continually remained user-centric.

4.5 Prototype, Test, and Implement

As discussed in Section 2.2, the importance of smartphones in the tourism sector cannot be overstated. They
are an integral part of the travel experience both before, during, and after a trip. Therefore, the best design
deliverable to ideate research and insights from the Empathise and Define stages of the study was a mobile
application.
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Following the ideation process, an initial prototype was created using Figma then pilot tested to ensure there
were no issues with the prototype. Then, unmoderated usability tests were administered remotely using the
testing platform Maze to identify problems, uncover opportunities for improvement, and learn how users interact
and behave with the app [57].

4.5.1 Scales Used

There is currently no scale to specifically measure user empowerment within an HCI context. Therefore, in an
attempt to best measure user empowerment within the context of this study, 2 scales were used. First, Riddle’s
[73] aspects of empowering UX design (Section 2.3.2) were matched with an existing validated scale, the user
experience questionnaire (UEQ) [17, 62], as it's subscales were found to correspond with aspects of
empowering UX design, as illustrated in Table 2.

Table 2: Aspects of Empowering UX Design vs proposed UEQ scale measurables

7 Aspects of Empowering
UX Design [73]

Description

UEQ Subscale

Description

Makes Users Life Easier

Goal-Focused

Invisible Ul

Forgiving

Consistent

The heart of empowering UX design.
The best way to accomplish this is
by knowing the user problems and
preferences

Design should be centred around
the user accomplishing their tasks.
Strip away any unnecessary features,
and highlight features that will help

Controls and functions should be
intuitive and self-explanatory.
Remove all distractions and hurdles
so that the user has a clear path to
their goal

User errors should not derail the
user’s progress. Include clear and
friendly communication, like
warnings before potential errors

Consistency cultivates security
and trust. A consistent Ul is
essential for lulling your user into a
fuller immersion
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Perspicuity

Efficiency

Efficiency

Efficiency

Efficiency

Dependability

Is it easy to get familiar with the
product and how to use it?

Can users solve their tasks without
unnecessary effort? Does it react
fast?

Can users solve their tasks
without unnecessary effort? Does
it react fast?

Can users solve their tasks
without unnecessary effort? Does
it react fast?

Can users solve their tasks
without unnecessary effort? Does
it react fast?

Does the user feel in control of the
interaction? Is it secure and
predictable?



7 Aspects of Empowering UEQ Subscale

UX Design [73]

Description

Description

Smooth Onboarding Onboarding, when a user learns
how to use aproduct, greatly affects
their opinions about it. Use this phase
to point out any features they may not

notice or understand

Perspicuity

Create Meaningful Stimulation

Delight

Delightful additions can improve
the user’s mood, and even
comprehension of the functionality.
Polished aesthetics, a human tone,
and small discoverables are small
additions with big results

Attractiveness

Novelty

Is it easy to get familiar with the
product and learn how to use it?

Is it exciting and motivating to use
the product? Is it fun to use?

Overall impression of the product.
Do users like or dislike it?

Is the design of the product
creative? Does it catch the interest
of users?

Additionally, a scale to measure psychological empowerment in the workplace [40] was reformatted for the
purposes of this study, with “solo travel” replacing “work”/’job” in the original scale where applicable (Table 3).
Spreitzer's original scale has been widely used, translated, and well-validated in a variety of different work
contexts [41]. The result is a 12-question questionnaire using a 7-point Likert scale that specifically measures
empowerment within the context of the four widely recognised dimensions of empowerment — Meaning,

Competence, Self-Determination, and Impact [40].

Table 3: Spreitzer’s original Psychological Empowerment Instrument [40] and the updated Instrument used for this study

Spreitzer’s original Psychological Empowerment Updated Psychological Empowerment Subscale
Instrument Instrument for this study
| am confident about my ability to do my job | am confident about my ability to travel solo. Competence
The work | do is important to me The solo travel | do is important to me Meaning
| have significant autonomy in determining how | have significant autonomy in determining how Self-

| do my job.

My impact on what happens in my department
is large.

My job activities are personally meaningful
to me

| have a great deal of control over what happens in
my department.

| solo travel.

My impact on what happens during my solo
travel is large.

My solo travel activities are personally meaningful
to me.

| have a great deal of control over what happens
during my solo travel.
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Determination

Impact

Meaning

Impact



Spreitzer’s original Psychological Empowerment Updated Psychological Empowerment Subscale
Instrument Instrument for this study
| can decide on my own how to go about doing | can decide on my own how to go about Self-

my own work.

| have considerable opportunity for independence
and freedom in how | do my job.

travelling solo.

| have considerable opportunity for independence
and freedom in how | solo travel.

Determination

Self-
Determination

| have mastered the skills necessary for my job. | have mastered the skills necessary for solo travel. Competence
The work | do is meaningful to me. The solo travel | do is meaningful to me. Meaning
I have significant influence over what happens in | have significant influence over what happens in Impact
my department. my solo travel.
| am self-assured about my capabilities to perform | am self-assured about my capabilities to solo Competence

my work activities. travel.
The Cronbach alpha coefficients for both the UEQ [17] and psychological empowerment instrument [40, 61]
were both > 0.8, signifying good reliability. This will be further explained in Section 6.1.2.

4.6 Recruitment

Recruiting participants for data collection and usability testing was done via social media and word-of-mouth.
Because the study focuses on female solo travel, only those who identify as female were recruited. To increase
participation and response rate, as well as geographical location of participants, there was a focus on recruiting
participants via female-only and/or travel-focused online communities. Because people are more likely to
respond to surveys with research topics that are important to them [65], targeting online communities of female
travellers helped maximise the survey response rate.

4.7 Ethical Considerations

Ethical approval was granted by the IADT Ethics Committee. This study did not raise any ethical concerns, as
it did not involve any vulnerable or minority group. The survey, interviews, and prototypes did not cause any
harm or distress to participants. Participants were asked to provide informed consent before taking part in any
part of this study.

5 DESIGN

This section outlines the design process used in this study, including the results of the exploratory research
used to identify user needs and preferences when it came to female solo travel, and the development of a
prototype designed to address them.
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5.1 Primary Exploratory Research Results

5.1.1 Online Survey

A survey was circulated online via social media networks and online travel groups. Online surveys are
convenient, flexible, quick, and allow for a global reach [53]. This proved to be the best primary research method.
The survey received a total of 768 responses, of which 761 were usable (responses were usable for this study
if the participant was over 18 years old and identified as female). The full survey and results can be seen in
Appendix A.3.1.

Demographic questions revealed that respondents came from 44 countries, with most residing in the USA
(53%) and Ireland (28%). Although the majority of participants were aged 25-34 (42%) or 35-44 (18%), there
were still participants in all age cohorts from 18-65+ years old. When it came to marital status, the majority of
participants were either married (45%) or single (30%). Even though an effort was made to recruit both solo
and non-solo travellers, only 16% of respondents had never travelled alone before, with the majority (84%)
having travelled solo before at least once, most (28%) citing that they had participated in 5-10 solo trips.

The survey consisted of both qualitative and quantitative questions, which were different depending on
whether a respondent had travelled solo before or not.

5.1.1a Data Collected from Solo Travellers

The key quantitative results from respondents who had travelled solo before can be seen in Figure 13.
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59% Both domestic and international

- . . destinations were almost equally commmon
of solo traveller participants said their solo quatly

travels were by choice rather than a consequence 0, ()
of not r{a\/in a companion for a tri ¥ 78 /0 71 /0
9 p 2k Domestic International
Pre-planning was revealed When asked why they travel solo, the
to be very important. most selected answers were:
94% plan their solo trips themselves 51 % To relax, rest, destress, & have "me time”
(V) plan their route and book all 0, To have the flexibility & freedom of
70 /0 accommodation in advance 47 /0 choosing my own schedule

BlI(y source information from other travellers 37(y Friends/ part y o ilabl
0O online because having recommendations () TR (PRIl RS 1 IRIEREN B G

makes them feel safer and more confident.

78%

Cited Safety as the main solo travel BRI HNEES BemEETIE,

concern by an overwhelming majority 51%
agree that they enjoy the challenge
Followed by “Feeling Lonely” (4£2%) of solo travelling.

Figure 13: Key insights from quantitative data from solo female travellers.

Open-ended questions focusing on solo travel likes and dislikes were included in the survey to give
respondents a chance to answer in their own words to gather rich qualitative data. Responses were long,
detailed, and often spirited, revealing how passionate respondents are about the topic of female solo travel and
how eager they are to have their voices heard. The text analysis tool Caplena was used to find trends in the
responses.

Qualitative data from solo travellers revealed:

e The freedom and independence to do what they want when they want, being responsible only for
themselves, and not having to compromise their schedule is what they like most about travelling
solo (Figure 14).

e Like with the quantitative data, safety and loneliness are the main dislikes of solo travel (Figure 15).

e There were also common trends when it came to what would make them feel safer while travelling
solo (Figure 16).
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Alone Time: 118 (18%) Independence:
Doing what | want: 261 (40%) 52 (8%)

No waiting
Meet People: 63 (10%) Experience New on Anyone:
Things: 42 (7%) 20 (3%)

Push
Out of

Responsible for Myself Only: Peace and Quiet: Zone:
52 (8%) 25 (&%) 13 (2%)

Figure 14: What do you like about travelling solo?

No One to Share the Experience With:
122 (19%)

Planning Alone:
22 (3%)

Lonliness: 133 (21%)

Dining Alone:
64 (10%)
No One to Take
Pictures: 13 (2%)

Figure 15: What do you not like about travelling solo?
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Connect with Travellers/Locals:

31(5%)
Guide to Unsafe Areas: 41 (6%)

Weapons/Self Defense: 38 (6%)

Tour Group/Guide: 22 (3%)

Hotel Security: 22 (3%)

Recommendations:
18 (3%)

Figure 16: What do you think would make you feel safer while travelling solo?

5.1.1b Data Collected from Non-Solo Travellers

The key qualitative insights from respondents who had not travelled solo before were:
e Like those who had travelled solo, safety is a big concern for non-solo travellers, with 52% citing

“Safety Concerns” as what has kept them from travelling solo.

Knowing
Someone
There: 14 (2%)

Knowing the
Language:
14 (2%)

Being with
Someone:
12 (2%)

Sharing Itinerary:
Knowing the 6 (1%)

Cultural

Norms: T (2%)
Emergency Cash:
5 (1%)

e Despite this, 52% said they would consider travelling solo, with the majority saying joining a small

group tour would make them more likely to travel on their own.

The results of the qualitative questions for non-solo travellers can be found in Appendix A.3.1.

5.1.1c Proposed Features

Additionally, users were given a chance to brainstorm and suggest potential features they would like to see in
an app designed for female solo travellers as another way to incorporate participatory design into this study.
This gave them an opportunity to actively participate and have a direct say in the design and development of
this product. Similar features were proposed by both solo and non-solo travellers (Figures 17 and 18), which

would later form the key features of the app.
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Map Feature: .

20 (3%) Transportation " . ans;';u:lg. )

Meet up w/ Nearby Solo Tips: 16 (2%) ranslations:
Travellers: 50 (8%)

Safety: 83 (13%)

Solo Female Trustworthy
Community: Taxi: 6 (1%) 5
13 (2%)
Offline Access:
Reviews/Recs from Other € (1)
Solos Travellers: 29 (4%) SOS Alarm:
10 (2%)

Safety Ratings / Map of Areas: 61 (9%)

Figure 17: Features proposed by solo travellers

Safety: 35 (28%)

Location Tracking: 12 (10%)

Check In: 3 (2%)

Safety Ratings: 18 (15%) Emergency Services Info: 11 (9%)

Figure 18: Features proposed b non-solo travellers

5.2 Secondary Exploratory Research Results

5.2.1 Subject Matter Expert Interviews

Semi-structured interviews were conducted remotely with three SMEs in the fields of empowering UX design,
solo female travel, and female empowerment. SME interviews can be a valuable resource that yields knowledge
and insights and are most beneficial when there is a focus on utilising the SME’s particular area of expertise
[55].
The three SME interviews were conducted with:
1. David Gallula Ph.D: Head of UED Research Institute and CEO & Founder of ProUX. He is one of the
researchers responsible for developing the proposed UED framework (Section 3.1.1) and is currently
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conducting further research to develop a clear design method that focuses on user empowerment. He
is based in Israel.

2. Megan Arzbaecher: The Solo Female Traveler Network’s Meetup Tours Coordinator and an avid solo
traveller with 7 years of experience working in the tourism industry. She is based in Germany.

3. Georgia Collard: A former MSc in UX Design student who's thesis research focused on female
empowerment and empowering UX design. She is based in Ireland.

Two interviews were recorded and transcribed with the SME’s permission (Appendix A.3.2). These
interviews provided key insights and learnings (Figure 19) that complemented other findings from primary
research.

5.2.2 Desk Research

Social media, specifically online communities for female travellers, play an essential role in travellers’ decision
making by offering support and interactions [28]. Posts from two of the biggest Facebook communities for
female travellers, The Solo Female Traveler Network (481k+ members) and Girls LOVE Travel® (1.2m+
members), were analysed to find common topics and trends. Although most posts are either women sharing an
experience or asking for advice/recommendations, there are also many compelling discussions about travelling
as a woman, with safety being the main theme. Many women also share personal stories about why they are
travelling — with life events ranging from positive ones like milestone birthdays to negative ones like a divorce
or bereavement — and why travel is so important to them. These communities include women from all around
the world, from all walks of life, and with a range of travel experience, providing great first-hand insight into their
travel decisions, motivations, and concerns. A sample of posts can be seen in Figure 20 and Appendix A.3.3.
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DAVID GALLULA, Ph.D

Head at UED Research Institute and
CEO & Founder of Pro UX

Co-author of
User Empowering Design (2014)

“We should know and realize that
most of the companies don't want to
empower users, they want to monetize
users.”

“Empowerment is looking behind the
product and the relationship between the
user and the product and to think about
the effectiveness of the product.”

“In our research we found that in the
central path of your life, it's important to
you to be able to control and have choices.
But, when things are not important for you,
you prefer not to be in control.”

“Choice and control is not always a good
thing for the user. It's only really important
for the important things in their life.”

MEGAN ARZBAECHER

Meetup Tours Coordinator for the
Solo Female Traveler Network

[When discussing meetup tour locations]
“We really focus on destinations where
women don't necessarily feel safe or
comfortable or empowered to travel as a
solo traveler. Creating a group environment
allows them to have some of that security
and those concerns addressed.”

“We see a lot of success in women coming
together as a group to feel more
comfortable travelling.”

“We really like to create itineraries and
custom tour agendas that focus on women
not just as the traveller but also as the
experience in the country. So trying to visit
small businesses opened by women, hiring
female tour guides, visiting hotels that are
owned by women...really focusing on
empowering women on every level of our
business operations.”

“When you are truly solo and not
meeting up with another group, you have
to do so much more work, you have to do
so much more preparation, you have to do

so much more research.”

LEARNINGS / TAKEAWAYS

Choice and control is an important part of
user empowering design, but users are only
interested in having chioce and control
when it comes to the importnat things in
their life.

There should be a focus on supporting/
highlighting female-owned businesses
within the app.

Meeting up and creating connections with

other solo female travellers can be an
important vehicle for empowerment.

GEORGIA COLLARD

Previous MSc in UX Design student fo-
cusing on female empowerment and
empowering UX design

[When discussing current work
focusing on user empowerment]
“The focus is on the participation
of the user.”

“Empowerment is about
understanding the person and
getting them to help themselves.”

“I wanted the user to design what | was
going to create in the end”

Participation is a key element of
empowerment, and one way to achieve
that is to involve the user in the design of
the product.

Figure 19: Key quotes and learnings from the 3 SME Interviews
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e Bt

My 155U Pots Baseh, FL Unted Sttes - @
Dog died and boylriand dumpad me in the span of 10 diys sa| took & last minute weskand frip
ta Tamga to cheer myself up. Started off solo but mel some cacl pecple are my resart. fm.
horme iow bul ks weekend was 0@ of e best weekends 've had in a long time — ot
Postcard inn on the Beach.

This was an amazing trip but was the anly one that was not safe to go slone. | had to hire
prtection and  private driver instead of doing the normal hastel and free spirit around.

traalied the warld for 8 years and South Africa was the anlly place someons ried to rape and
possibly kil me. But | enjoyed the jump at the end! Good solo trip but was unsafe for 3 5ol

woman.

———
December 17, 2021 @

Hi Ladios.. First solo trip.. €aribboan bound!1E) & 3 &

st my husband to cancer recently and | am planning a number of trips to hanor his memary
& finish his.

buscket-list that we started together @

I'm looking to go to the Caribibean for my first “intentional solo” vacation to an istand for about
aweek in April. | enjoy all-inchusives, but I'm open to other properties. |'ve been to a number
of Caibhean elands before, and ok 1 repestan sland o ry somewhere nem. Locking for
soft silky sand, butalsa
‘options for sports-activities and nightlife! Of course, uMy s a priarity.

‘Thanks 50 much for your inputt

[ Jreeriis
Hi laches!

F'm looking for solo travel ideas ta safe places with beautiful scenery and relaxation. I've never
travelled somewhere alone befcre sa of course fear has the best of me, but I'm ready ta give it
the boot and just go for it.In the last twa years, | lost my dad and a 6.5 year relationship
ended, as well a3 being & nurse during the pandemic. Needless to say, | really need Lo take
some tima to-find myseif and lova mysalf again and | know axpioring the beautiful world around
us will heip.

Thanks for all of your tips @

Octaber 77, 2071 @

Wall our almost monthin Egypt is almost over! it was beautiful and surprisingly safe actually it
lew me away how safe it was and we walked the streets of Cairo every night that we were.
here & Lusor when we weren'. | heard a lat of negative things fram people fike “OH NO YOU
CANT walk around there” "OH NO, you must take a cab everywhere its not safe". | wasn't
buying i, but | didn‘t expect such friendly peoplel The hustlers are easy o 5ay no to, that
‘shoukdn't Bother you they e just doing what thay do. Its not abaut you they do it 1o everyone
and after they saw us everyday its was only *good merning” nd "nice 10 see you again®, AWy
from the tourist areas you get nane of that, | will howsver say that the only thing unsafe about
Eqypt as they insane driving @ oh man i1s terrifying @ Otherwise... vaveling as a single
mother thry Egypt was an amazing experiance!

JureE @

*+50L0 TRAVEL™"
Hey qirst

Fim going on a 4 week 6 city solo Eurape trip in Auguest. e only ever Iraueled sola for the
waskend and | didn't ke it... but | really want to do this solo trip, | fael ke it wil be great for
me i can get in the right mindset!

Drop all your solo travel tips below! How to stay safe, mest people atcll

—
dume 20 @

***Solo Travel Advice®**

My husband is leaving on his ar and | am

that time to travel. Figured this would be a great time ta finally explore everything this world

has 1o offer and a mnmslramar while he is gane.

Howsver, | do

start, Also,

even know where ta
sure hwmmuka oy husband feel comfortable it me wavelng on my owr.

e
¥m gaing to Nepal in 2 weeks. | am wondsring mem e resscose
for women. «
read i biog post from ke 10 years g that you mahou et
that everywhere but | aiso see tank 163 and shorts ete in recent
pics | see an ig. Anyane have any insight on this? Or any ather tips
for Nepal?

—
Febuary 5, 7071 @

Traveling when safe. Looking for advice on St. Thomas Virgin Islands. What are things you
‘would want to tell someona new to visiting that they may want to take into considaration in
ifference of culture? Hew to better embrace it or what not te do? Wauld you say  thong
bakini is ok? What would be your best advice on what to do and ot to da while visiting the
island? | want ta make sure 'm being sensitive and aware.

P ———
June2d @

Lanely as f*=k in Vietnam.

i giris! I'm currently traveling solo in Vietnam (not my first time traveling lone nor far) and F'm
faeling ike rap. 'm currently in Vung Ta, and I'm thinking of going to Dalat on the 26
(Which would probably be on the 27th cause apgarently | have to o back to He Chi Minh to go
1o Dalat]

Anyways, of any of you is around and wants to hang Outit would be great. 've spent a lot of
‘ime crying today, then it got better but it's stll hard. | book this rip manths ago and when the
moment 1o go arrived, | wasn't feeling like it anymare.

' not Criticiing the country nos the people, I'm just in 3 wesd place Hght now and some
‘campany, even for an ica tea, would be nice, ' usually a cheerful person and | can't wait to
Lauigh with you gifs.

1'm going north of Vistnam and 'l be traveling til the 20th of August. o if you're around and
Wt 10 meet, let me knon!

W W S asked a question §3 in The Solo Female Traveler Network.
August11-@

1 will travel solo to NYC and WDE for 3 weeks this coming Octaber. This is my first long haul

-
March 9 3t 10:38 AM - @

P .
I recently lost my dad and whenever | flew | ahways texted him right when | got ta the terminal
and then the secand the plane Landed. He waited for that *Fm safa text every time. | flow 1o
Florida for his memarial service and | cried 55 hare in the sirport when | realized | eouldn text
i that | was getting on the plans. Fiying will nevar be the same.

Also, | posted  couple weeks ago about flying with the cremated remains. of my dad, mom,
and their dog. I'm happy o say that they are all safe and sound, Thank you for the help ladies.
v

Upcdate: hi ladies! Thank you far the encouragement! | am back hame safe and saund bt | had
an amazing restful sieep last nightl That fresh ocean air and beautiful sun set did me a world of
‘good! Bisconnecting fiam the workd helped a lot tao!

v boan followig this group a while but haven't had anything ta post until today. After a
‘prety intense argument with my spouse on Christmas day, | spent the night al my daughters
house. | gat up this morning, drove ta the office, and decided to just keep gaing. | ended up at
the beach six hours away. Alone. First time doing this. Dide't even have a room until after | got
down hare. So this is my first soko trip. Sitting on the beach, Watching the sun go down. And 5o
far, V' not afraid. I's liberating sctually. And peaceful. | have no change of clothes, no
teothbrush, no hairbrush and | don't even have shoes! And it's winter here. | left the house in a
burry yestorday and didn't have time to grab shoes. Who needs them anyway?

e
September 2@

Adter lasing my father to in 2018, being a a.-i going
through a blindsided breakup this year | was gaing thraugh a tough time with my men
health. | needed to feal in control of Ineeded 10 go
o foel beave, vercome my ansity,an eel pure oy.1 ket tllng my therapist “why s
it that when | was with my ex boyfrienc  fot this !uuman:mhng of safoty and happinass that |
hacin't ever felt in my iife before. |
enough was enough and that | was gaing 1o fall e Wit MYSELF and my life again. | was
going to prove to myself that | could feel SAFE being an my awn. Since traveling is the only.
thing | loak forward to | desided io look for solo travel groups and faund this one. Gver the
course of a few manths | enjoyed reading posts of these adventuraus women that were serving

as role madels for me. | practiced by going to the movies by myself and going out to a nice,
dinner alane. It didn't feel natural but it did feel good to do something for mysedf. Fast farward
o today | am on my way back

hame on my 20th birthday after my first soko dream trip ta

ind the entire island. My ex-beylriend
me on this for my birthday 2 days
before he broke up with me. He may have broken his promise, but | wasn't going 1o let myself
down, This irip has taught me so much abaut myself and my cagabilities. P've learad that |
‘don't need ta rely on anyone else but myself for my own feeling of safety and happiness. I'm
stlla wrk in progress. But m one step closer. Thank you allfor inspiring me and allawing me
o share the first chapter 1o the rest of my solo travel and self-discovery stary &

S -
March 20 at 742 PM - @

4+S0L0 TRAVEL**

Hiladies!! | am going on my first ever solo trip to San Francisco! | will going the end of April
throughs the beginning of May. | il enly ba spending a few days in San Francisco before |
head north to hike and explore in the red woods. S0 | would love any and all solo travel tips and
also any San Francisco must sees and eatsil Alss | am slightly nervous abaut solo travel, o |
weltome tips for that s welll

— .
December 31,2021 @

My first big s0ko trip .. ta Guatemalal It was absolutely amazing. | felt safe and loved avery
minute of it. X B@W

Winerary

Flew Spirit Ailines, love their fight attendants so much! Easy fight and fun! Bocked 3 taxi from
Guatemala City airport to my hotel in Antigua uxlng booking.com

Stayod my 9 Rodrige

190ftop torrace and saw the velcano erpt!

Wéalked around and ssw all the churches, ruins, people, culture, Everything was beautifull
‘Wient to La Taverna, met some great peaple!!

Ao dinner them on the

O .

Higiris!

How safe do you fael whan travel around tha world?

Did you have some smergency cases during travals 7

Sad situation happened with me in Canada

Suddenly happend strang inner biseding (not nlrinds) and strong pain in my woman's organs.
1 got travel insurance [Berkley canada corporation)

5o inner bleecing and suffering because of pain, lher sy case s ot emergercy nd
ihey refused o help. | stayed by mysell in horricle situatio

How te believe that if emergancy happened with you while your traveling and insurance
‘company will help you?

What good insurance can you advise during travel in North America?

Ba safo ladies during Covid timas!

Love @

O this: photo me in Paris.

Vlave Girls love travel commanity and believe in girls power § @

Ihave traveled a lot solo, across the US and in Europe. | rarely have anxiety over it however |

g s asked a question § in The Solo Female Traveler Network.
Navembor & @

trip alone. | feel a little nervous but pretty ok. Until.... | read about on the rise in
NYE since pandemic. & It does scares me a lttle that | even change my Airbnb from
Washington heights to Cheises, which is more expensive because | dont want 0 spend oo

st for January 2022 going to Cozumel, Jamaica and Bahamas., I've never
been on a cruise before. All the excursions that the ship has to offer dont incude anything |
really wanted to o fike scuba diving in Cozumel o horseback ridingin Jamaica. | have found

lang time in subway. s all this news on subway really true or are they
|intend to use subway or buses as itis cheapest way to travel. Anyone from NYC here or
knows NYC well can give some pointers like where safe to go or not to go? Like at night is it
sill safe 1o walk around in Brooklyn and Manhattan, What about use subway bet

borough? | New Jersey, is it also good to find Airbnb there and travel t
NYC? Any helplul advice is neaded
AL

private I can book bu warning against daing anything alone,
including going on a private tour alone, in Jamaica, No ane seems to have an issue with
Cozumel alene.
1generally feel very safe traveling alone but now they got me all anxious over this. What say
you? Sate 16 da of just suck up an excursion with the cruise lins that | wasnt as interested in.

Bic from my last solo trip to Key West

Supes Sumunn -
Februsry 15 @

My first {non work related) solo lrip was across the werld to magical Haly.

After 3 brutal divorcs, | was laft hanging with two choices, dwell in what could've of rebam
again 1o what could be.

Since this hard but beautful decision 1,134 days have past. At that time | didn't think | could
to take control of my e,
560

make [t, 81d now | can't beisve it's been hat long since | decioed
Make everycay a besusitul adventure, far or close 1o home, | maka it a point to & what |
mare

— s
eyt @

Hay everyone, 'm looking for soma advice. 'm paing te be traveing to Mexics for two weoks

swan an my awn end I'm luoking for advice and recommendations for places 1o stay.

Fm recavering fram an injury 0 most of the trip is going te be sbout rekaxing and

resting, ideaily samewhers with a beash 50 | can swim in the Gosan regularly. | dan't need [or
eity i,

whera | can relax for a while and feel safe being there on my oan. If there ara interesting

kaces nearby that | coukd wisit far a day if | fell the incination that weuld Be nice, but by no

maans 3 doalbreaker.

m alsp vegan 50 if there are places that are vegan friendly that would be great, but probably
planning on geting an apartment ith a Klichen so that's not esseniia

This will by T 1 1 Mexica 5o any sdice anyon can pravise o0 I6calions 18 vist that
arn safo for a things to there ce tips wouid b
ich spprecistad

Thanks so much in advanzel xx

-—
Apeil 26, 2021 @
Hollo! | am seeking some tips and tricks an staying safe in the Mexico City aiport delete if this
‘was already posted and don't want repeat posts | have a 17 hous lay over and debating on
‘spending the money on a hatel or just staying over night at the airpart and having all my bags
checked 5o | dan't have to warry abiout watching after tao many things while | sieep and 'd
tuck my dacuments and money in the thigh of either skinny jeans or leggings underneath
baggy sweats when 9o o sieep and pullmg me k:p: in between my Flnggrund slecping neas
a security camera and maybe ba ‘alika
tips to helpp

o bm s
hugust 7 @

Hi everyane! Fm new 1o the gioup 8nd 50 thankiul 1o be here.

Fim 23 years old and wil e traveling an my awn for the first time ever, and I'm a bit ancous
before 1da it Please give me some advice! & &

I the beginning of September | wil be visiing Russia for arcund 2 weeks (Moscow and St
Petersburg). | was initially 90ing to go wih frends but they ro al busy o | wil it alone.

First of all, my mather is very me. How can are
sate?
Sacond of all, what's Bogking a hotel

or i Abbeis? f considered hastel bt | o e wrrled abcut iceping i rocrm with men
wihv are sirangers)

Third of a8, I'm 50 scared that 1l be lonaly. How can | mest peapl

wander 2 weeks alone. How dis yeu guys meet peapie when you're in a foreign country?
Maybe it seems lie Fin not ready, but ['ve wanted 1o go to Russia for ages and P not gaing o
e Up just bacause of these fears, Thank you 5o much in advance f you respond A,

om..

Ladies! | fesl s0 incredible lanely! ' on vacation at an all-inclusive resort, | was o desperate
for relaxation and mental rest from the most chaotic summar of my e, Yet hara | am, craving
peaple, langing fes sometning to do. The resort s neary empty, with anly bout 20 or 50 ather
‘guests, al of which are a couple.

Contemplating packing up and leaving earty, but | don't want t go hame. I'm in Greece, on the
island of Evia.

I've solo in the past, I'm nat
literally nathing to do here. Whatis wrng with me?!

- bt .
March 3. @

t's my 1 yaar anniversary of baing home back in America, Lang story short, Fve struggled my
whole ife with aniety, depression. Then my best friend killed herself and my step dad died
and | idn't know what | was daing with my . So.| decided to save all my money and travel as
long as My money Lasted. | teaweled to 10 countries for B months. The whole time on a spiritual
quest, like prince Siddhartha searching for the root cause of suffaring. My travels have
changed my ife. | got Reiki done in Bali and in India and thal released a lot of pain in my S0l
Met s many friends that had a beautiful imgact on my ife. Never stop travaling friends. Never
S10p 00 your quest for peace and happiness. | wrote this song on my jourey, all the photos
and videas are places that I've visited. | hape you ke, Sending love and safety on future
endeavors,

- -
®.
Leaving for 8 month in Costa Rica TONIGHT. | am 3 ball of aniety but also excitement! This is
my first solo trip, and I'm worried F1l be lonely and my mental health will suffer. | had a really
tough time in 2021 (almost to the point of being hospitalized). Taking care of mysef and my
mental health has never been harder. That being said 'm extromely grateful that my family,
amazing friends in NYC and Cali, and TRAVEL got ma thraugh some of the worst moments of
my life.

this tirme, but there's

S S asked 3 question 3 in The Soko Female Traveler Network
il 16-@

Hi ladies g I'm about to vacation to Costa Rica with a friend! s my first time out of country
and I've done tons of research! However | was hoping someane wha has been to Costa Rica
can give me some more personal feelings towards things than § year oid blogs onlin
1. Did you feal safe? | noticed Costa Rica has a level 4 travel advisary due to crime. Worried
abaut getting robbed!!!

e

Agril 20, 2021 Playa del Carmen, Mexica - @
Girls | did it!! 1 solo tripped to somewhere I've never been! on day 3 of 6 in Mexico and |
couldn't be more happy right now. | was s nervous and scared I'd hate doing things alone but

| actually love it. No pressure, schedules, worrying about others needsiwants. Just me and my
time.

D
September 24, 2020 - @
I have spent the last five years, post divorce, traveling sole to places like India, Aruba,

Germany, The Netherlands, and | even got to take my daughters on adventures to ltaly and the
UK. Now they're travelers, tool

Figure 20: A sample of posts about solo travel from The Solo Female Traveler Network and Girls Love Travel®
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1.2 Defining User and Design Requirements

Two personas were created to help visualise users and help understand their needs, goals, experiences, and
behaviours [70]. The primary persona and empathy map (Figures 21 and 22) were based on an amalgamation
of the trends found from the survey responses for those who had travelled solo before. A secondary persona
was also created based on the responses of those who had not travelled solo (Appendix A.4).

Nicole’s Solo Travels

CHOICE - CONSEQUENCE
- LEISURE
DOMESTIC - INTERNATIONAL
ONCE EVERY FEW YEARS =il MORE THAN TWICE A YEAR
<1 WEEK DURATION =@ >6 MONTHS DURATION
Needs Goals
« A way to feel more safe while - To be able to relax, rest,
travelling alone. de-stress, and have “me time”
while travelling solo
* The ability to get more practical
information about places she's « To have the flexibility and
going to (cultural norms, local freedom to choose her own
language, safe areas/areas to avoid) schedule
* The ability to “check-in" or « Sightsee, experience culinary
share her itinerary with activities, and immerse in local
family/friends back home culture without feeling unsafe
N Ico L E’ 27 + A way to network/meet up with + Share memories/experiences in real
As much as I love other female travellers time to not feel lonely
The Adventurer
the freedom and
MARITAL  Single flexibility of being Behaviours Frustrations
STATUS able to do what I . ,
e henT « Chooses to travel solo to relax & « Feeling unsafe travelling alone,
want wi have more freedom and flexibility to especially as woman
EDUCATION  Master’s Degree antwhen e e o

* Not having someone to share

OCCUPATION  Marketing Manager travelling solo, + Plans solo trips herself, booking her her travel experience with in
I also sometimes route & all accommodation in advance real time when travelling alone
LOCATION' UsA feel unsafe and + Sources destination and activity + Not knowing common practices/
1 Ivinaol information online through review culture/language when travelling to
SOLO  Experienced onely in a place I sites, solo female travel groups on a new place
TRAVEL TIER  (5-10 solo trips) don’t know, social media, family & friends, and
i travel agents « Walking alone at night, participating
Google Maps, especiallyas a in nightlife, and taking taxis alone
TRAVEL APPS  TripAdvisor, woman * Checks in with family and friends when in an unfamiliar place
Booking.com i , , while travelling by calling/texting with
mobile phone

Figure 21: Primary Persona
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Being prepared
makes me feel

| would safer
recommend
solo travel | wish | knew more

self-defense

It would be great

to have someone | need to be
to hang out with alert and
aware when in
a new place
I love solo
travelling!

THINKS
FEELS

SAYS
DOES

Plans solo Worried about
trips herself her safety
: Feels :
Texts her family Excited
il vulnerable about an
gy at night adventure
ﬁhares dftailshof
er travels wit
loved ones tg:g%mes Free

Figure 22: Empathy map created for the primary persona

Next, affinity diagrams (Appendix A.4) were created in Invision to bundle and group the large amount of
answers and ideas from survey responses into their natural relationships [70]. The qualitative survey responses
were organised by question and clustered into themes. Of those themes, those that were actionable within the
context of this project were consolidated. For example, many respondents said being able to carry a self defense
weapon would make them feel safer while travelling solo, which is beyond the scope of a digital product. They
were then matched to empowerment principles from Schneider [43] and Wang and Burris [20] (Figure 23).
These would be become the basis for the app’s functionality and features.
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Schneider (2019)

Acknowledge Consider
. Offer Valued bother user's diversity and
Offer Choices Alternatives -~~~ and expert's context of
perspectives humans
/ -
~_

Wang & Burris (1994)

Access to » Access to Access to Access to
Knowledge Decisions Networks Resources

— —
[ T - r 1 | Safe Accommodation
Knowing ,_safety infe of [ ( Connecting - knowing someone there or |
Uesﬁonahon/saile areas| | Planning / Preparation meeting locals or other travellers - not ‘ '_
or areas to avoid . | being alone (physically or mentally) [ |
. I — — money
|
| knowing local customs, _ | ‘ find events, restaurants, ‘ ] - |
| BB T 2 CEITRD | things to see | user verfication - ——
— d|

; _| | |so|o female travel focusel

I

‘ Emergency/Local Contact |
| meet up or network with ‘ R

| recommendations )

check in/share location |

other travellers — —

L _| [ Night Time safety -

| local knowledge & ‘ [

— . | walking at night & nightlife | tour groups/guides

| safety info | Tracking/check in | give and recelve reviews -

{ | L J /recs of things to see and do, Ii — l— al

‘— — —_—— LY language translation Solo recs/deals/offers

local tips/practical advice | trip planner/ ‘ B —— | i L
| ‘ booking organiser Safety Reviews from other 7 —
L | solo female travellers ———— |
] L location-based recs
Safety rating of spaces. ‘ locate bathrooms |
L

| [
| places, activities by reviews or news | S0S call o alarm
|

— L
} safety tips |

= -
| female-focused.
| solo female-focused

R — ]

|
| ‘ Create & Share Rinerary

—_—

| navigation/transportation |
r 000 |

Figure 23: Results of Affinity Diagrams

1.3 Co-Design Workshop

A co-design workshop was conducted to give users the chance to be directly involved in the design process of
the product, instead of just being passive recipients [49]. This fostered user empowerment and incorporated
participatory design into the design methodology of this project.

The 2-hour remote workshop consisted of 12 activities designed to involve the 4 participants in the Define,
Ideate, and Prototype phases of the design thinking process (Figure 11).

Participants created problem definition and How Might We statements, brainstormed app features, organised
those features with an open card sort (Figure 24), and even sketched ideas during a Crazy 8’s exercise (Figure
25). Participants also got the chance to brainstorm the app’s colour scheme and name, and their input would
end up being directly implemented into the final design.
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The 2-hour remote workshop consisted of 12 activities designed to involve the 4 participants in the Define,
Ideate, and Prototype phases of the design thinking process (Figure 11).

Participants created problem definition and How Might We statements, brainstormed app features, organised
those features with an open card sort (Figure 24), and even sketched ideas during a Crazy 8’s exercise (Figure
25). Participants also got the chance to brainstorm the app’s colour scheme and name, and their input would
end up being directly implemented into the final design.
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Figure 24: Open Card Sort

32



PREF PLAN PILAWN

0 ppply forVioh [

i 0t by: b el

ofomale Owngd ———
o prathice local OLGBTO+ Fridy ———
( Ot whp forsalos le Lowk/Ee
P ocafe tseume  _—
o BOOFﬁu,’M‘ -
O Baok accomm.

Figure 25: Crazy 8's
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In a post-workshop survey, participants noted that they enjoyed doing the activities, hearing others’ opinions,
and felt comfortable and encouraged to share their ideas. Participants strongly agreed that they learned a lot
from the workshop, were proud of their contributions, and that the workshop made them feel empowered. A full
synopsis of the workshop can be found in Appendix A.5.

1.1 The Design Process

After all exploratory research methods and the co-design workshop was conducted, and user and design
requirements were defined, the following design decisions were made:
e The core app functions would be: Safety, Trip Planning, Exploration and Discovery of Destinations,
and a Community of female solo travellers.
¢ Two versions of the app would be created and tested — one with traditional onboarding and one
with customisable onboarding — to learn whether giving users choice and control at the onboarding
stage would affect their feeling of empowerment.
e There would also be a focus on including thorough user verification at the onboarding stage.

1.1.1 Wireframing

Once core app functionality was decided, proposed task flows and screens (Appendix A.6) were quickly
sketched to begin building the information hierarchy and visualising the path users will go through to complete
a particular task. Then, low-fidelity digital wireframes were created in Figma to begin bringing the app
functionality to life. Figure 26 shows some key screens from the wireframes. Guerrilla tests of these initial
designs were conducted with 4 participants to get early feedback and iron out any issues with the prototype or
task flows.
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Figure 26: Key screens of the initial app wireframe — the landing pages for the Trips, Explore, SOS, and Community.

Guerrilla testing mainly revealed issues with the Figma prototype, specifically screen linking and clicking
issues. Participants also commented that the tasks could be simplified. The wireframes and full guerrilla testing
session can be found in Appendix A.7.

1.1.2 Design Inspiration

A moodboard (Figure 27) with common Ul patterns found in similar apps, and inspiration for the icons,
illustrations, and fonts helped to visualise the desired look and feel. The app colours were taken directly from
the results of the co-design workshop and edited slightly to ensure readability. The name was also taken directly
from the co-design workshop. These elements became the app’s visual identity (Figure 28). A high-fidelity
prototype was then produced, implementing feedback from the guerrilla tests.

35



" T -

- < Trip Details Plan

B e

Day2 [+

[ ] + Add now attraction
West Facility L ’ u
) Ly
9 v
|| R 4 ¥
cAFCMA \ R .

Joshua Trée

\J
=
Glamping 1 b
10 Mar. -2t Mar .- g d :._ —“'v_ ——— _. :

Trending
e av=
Destinations - [ .
.
o et oM < -
o
- ecsoox "~
Glamping in an Authentic S

Kerala Himachal Mongolian Yurt . o o

. Peris

Sonon. e, hasdy Masezococossirannsedivmodel Ay e,

Day trips Seeall

A
Customizations
D Make ¢ your sty >
P
&
8 Private Settings >
Kowp your privacy Top-rated experiences
Book activities led by locai hosts on
kot zy Studi - = ol et
s , Unique & Cozy Studio cqu- I’CQO 3
S il s et 148 Voo . Active adventure to Mini Highway 1 Road
Angel Island Trip - Quarantine Edi...
Reviews Showoll >
> Updates 5
< R wveteble Getaways Seeal)
=] C B
| Aoy Labobaki = - °
< Greece,2018 1w 2y 01t cpormentwhen Q ) =
come 10 Spain. Hast is realy ool guy Where would you
200 Hi Raghuvir like to go?
Enter the 4 digit code sent to
\ .ﬂ 4s
Tup Progress -5 —
Scan Passport
-4 =
oy @ Owesstons @ ooy
tmamma s g b
“ Albert Cuyp Market
B setpasswors
Y o |

Figure 27: Moodboard for the WING WOMAN app
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Figure 28: WING WOMAN final visual identity

1.1.1 First Iteration

A sample of the iteration process carried out between the low-fidelity wireframe and high-fidelity prototype
stages can be seen in Figure 29. The full prototype can be found in Appendix A.8.
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Figure 29: Initial wireframe key screens and their high-fidelity counterparts
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1.1.1 Simplified Tasks

The original tasks used during guerrilla testing were simplified to ensure testing participants were still taken
through the main functionalities of the app but not overwhelmed (Figure 30).

ORIGINAL TASKS UPDATED TASKS

1. Find reviews on how safe Dublin, Ireland is for solo 1. Completing the onboarding and user verification.
female travellers.
2. Find reviews on how safe Dublin, Ireland is for solo
2. Create a new trip to Dublin, and give your mom female travellers.
access to your itinerary.
3. Create a new trip to Dublin, and give your dad
3. Find out if the Shelbourne Hotel in Dublin is in a safe access to your itinerary.
neighbourhood, and save the hotel to view it later.
4. Find out if any other solo travellers in Dublin want to

4. You are now in Paris, France. Find out the safety do the Guinness Storehouse tour with you tomorrow
information of the area you are in currently. by creating a “Hangout".
5. Quickly call the local police 5. Share your current location with your family just in

case of an emergency.
6. Find out if any solo travellers near you want to do a
day trip to Versailles tomorrow.

7. Check in with a pre-created group of family and

friends to let them know that you are safe and send
them your current location.

Figure 30: Original tasks for guerrilla testing (left) and the updated tasks for final testing (right)

1.1.2 Pilot Testing

Two rounds of pilot tests were conducted with 17 participants to catch any issues with the new high-fidelity
prototype, the updated tasks, the usability testing flow in the user testing software Maze, and the pre- and post-
test questionnaires built in Microsoft Forms.

The pilot testing feedback was gathered (Appendix A.8), then problems were addressed (Table 4), resulting
in the final design iteration that was ready for testing. Edits made after pilot testing can be seen in Figure 31.

Table 4: Problems found from pilot testing

Problem Solution

Cluttered Layouts and icons simplified

Navigation issues Prototype linking issues resolved

SOS page cluttered Page simplified

“SOS” wording misleading Changed from “SOS” to “Safety”

Users had trouble sharing itinerary “Share ltinerary” button made larger, “Your ltinerary” page built
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Figure 31: Changes made after Pilot Testing
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1.1.3 Traditional vs Customisable Onboarding

As mentioned in Section 5.5, two variations of the app — one with traditional onboarding and one with
customisable onboarding — were built to test if the customisable element impacted user empowerment. The
traditional onboarding included a feature promotion, account creation, and user verification (Figures 32 and 33).
The customisable onboarding featured an additional component where users could select widgets and build
their home screen (Figure 34). Onboarding also featured empowering and encouraging text throughout.

ua e .- nny - - nny - - nn v P

Sign Up

WA/ .3 A

l"”‘ AN Woohoo! o
- B Let’s do this. g
Connect + Share

Connect with the

Figure 32: Key screens of app information and sign up during onboarding
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2) 2y (23 62
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Figure 33: Key screens of user verification steps during onboarding
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Figure 34: Key screens of customisable onboarding addition, allowing users to build their homepage.

1.2 Second lteration

The full second prototype can be viewed at Appendix A.9. The prototype aligned with Wang and Burris’s [40]
and Schneider’s [35] empowerment principles, and included Riddle’s aspects of empowering UX design [73]
(Figure 35). Below is an annotated walk-through of the second prototype used for testing.

Makes the user's
life easier
The heart of empowering UX
design. The best way to accomplish
this is through knowing the usar
problems and preferences

- Extensive user research

- Features on app are
directly from user
comments and
suggestions in survey
and aim to help them
solve their problems

Goal-Focused
Design should be centred around
the user accomplishing their tasks.
Strip away any unneccessary
features, and highlight features
that will help

- Task-oriented

- Completion of task
clearly indicated (ex:
when sharing itinerary
or location or creating
Hangout)

- All features and
functionality come
directly from users and
aim to help them solve
their problems

Invisible Ul
Controls and functions should be
intuitive and self-explanatory,
Remove all distractions and
hurdles so the user has a clear
path to their goal

- All buttons & controls
clearly labelled

- Navigation bar clearly
labelled

- Usability testing
performed to
determine if task flows
are intuitive.

Forgiving
User errors should not derail the
user's progress. Include clear and
friendly communication, like
warnings before potential errars

- X buttons to exit and
back arrow buttons to
return to previous screen

- Buttons greyed out and
user has to input
appropriate information
before they can continue

Consistent
Consistency cultivates security
and trust. A consistent Ul is
essential for lulling your user into
a fuller immersion

- Typagraphy, colours,
tone of voice and
iconography, and
illustration style
consistent throughout

- Familiar design patterns
(Chat function, Map
Function, etc)

Smooth Onboarding
Onboarding, when a user learns
haw ta use the praduct, greatly

affects their cpinions about it.

Use this phase to point aut any

features they may not notice or
understand.

- 2 onboarding options
including feature
promotion, account
creation, user verification,
and home page
custornisation

Figure 35: Riddle’s aspects of empowering UX design found in the prototype
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Delightful additions can improve
the user's mood, and even
comprehension of the functionality.
Polished aesthetics, a human tone,
and small discoverables are small
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- Friendly, encouraging
human tone throughout

- “Nice to have" additions
like featuring ferale-
owned businesses and
offering downloads for
offline use



BROWSING DESTINATIONS & CREATING A TRIP
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Users also have quick access to destination information, including information
on local customs, travel advisories, a language translator and phrasebook and
currency converter that can be downloaded for offline use, suggestions on
popular day trips and routes from other solo female travellers.

There is also a place for users to write notes - whether that be reminders before
the trip, or geo-tagged notes during the trip.

Users can also share their itinerary via text or email family or friends so that they
can feel more safe and secure knowing someone trusted knows of their plans.



MEETING & CONNECTING WITH OTHER SOLO TRAVELLERS
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Users can access a range of safety features, including
setting off a loud alarm if in an unsafe situation, calling
the local authorities automatically without having the
look up the number, finding safe walking routes, and
having quick access to emergency medical services.

Users can browse and get information ans safety
reviews on a range of activities and businesses
including sightseeing, restaurants.

Users can also share their live location with family and
friends in case of an emergency.

44



1.3 Testing

Remote and unmoderated usability testing was conducted using a mixed-tool approach. Participants who had
volunteered to participate in testing during the primary research survey were contacted via email. Users were
asked to complete a pre-test questionnaire in Microsoft Teams, a usability test in Maze, and a post-test
guestionnaire in Microsoft Teams. A split link tool was used to ensure equal participants for both the traditional
onboarding and the customisable onboarding tests.

2 RESULTS

A total of 68 participants completed the usability testing, with 62 of the responses being deemed valid for the
purposes of this study. To be deemed a valid response, participants had be over 18 years old, identify as female,
and had to have completed the pre- and post-test psychological empowerment scale, the usability test in Maze,
and the post-test UEQ.

The final sample of 62 participants consisted of two groups, with 31 participants per group. Group A
interacted with the prototype containing traditional onboarding, and Group B interacted with the prototype
containing customisable onboarding. The demographic breakdown of participants can be seen in Figure 36.

AGE ONLINE USAGE COUNTRY SOLO TRAVEL
LEVEL EXPERIENCE

W 18-24 (B.1%) Low (3.3%) M Ireland (50%) Il Has travelled solo (78.7%)
I 25-34 (66.1%) B Medium (17.7%) B usA (37.1%) I Has not (21.3%)
B 35-44 (11.3%) M High (79%) B uk (4.8%) travelled solo
B 45-54 (6.5%) B other (8.1%)

55-64 (6.5%)
M &5+ (1.6%)

Figure 36: Demographics of usability testing participants

The quantitative data gathered from the questionnaires administered before and after the usability test were
analysed with IBM’s statistics software SPSS to extract data insights. The UEQ was further analysed using it's
own data analysis tool, detailed in Section 6.1.2. Qualitative responses from the free text questions in the post-
test questionnaire were coded and analysed using Caplena to find the most common answers. All guidance on
analysing and reporting on SPSS results came from Pallant's SPSS Survival Guide [54].
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2.1 Quantitative Results

The quantitative data from the usability tests came from 3 sources:
1. The pre-test psychological empowerment scores
2. The post-test psychological empowerment scores
3. The post-test UEQ scores

Quantitative data was used to answer Q1, Q2, and Q3 and evaluate H1, H2, and H3 (Figure 37).

RESEARCH QUESTIONS HYPOTHESES

Q1. Can the UX of a mobile application empower and H1: Empowering UX improves and increases women's
encourage women to participate in solo travel? willingness to participate in solo travel.

Q2 Will designing an onboarding experience that H2: Incorporating customisable app features at the
customises the app's features based on customer onboarding stage into the design of a mobile app
choices and preferences improve the user provides a better user experience in comparison to
compared to traditional onboarding? traditional onboarding.

Q3: Will designing an onboarding experience that H3: Incorporating customisable app features at the
customises the app's features based on customer onboarding stage into the design of a mobile app
choices and preferences improve users' feeling of increases users' feeling of empowerment.
empowerment compared to traditional
onboarding?

Q4. What are the opinions of experienced and
potential solo travellers of the app and how it could
be improved?

Figure 37: Research questions and hypotheses explored with quantitative data

2.1.1 Scales

The UEQ is a widely used evaluation tool for interactive products consisting of 26 items that are rated on a 7-
point Likert scale [62]. There is no total score for the UEQ; the overall result is based on 6 subscales:
Attractiveness, Perspicuity, Efficiency, Dependability, Stimulation, and Novelty.

The Psychological Empowerment scale is a theory-based four-dimensional measure consisting of 12
questions ranked from “Very Strongly Disagree” to “Very Strongly Agree” on a 7-point Likert scale [40]. Each of
the 4 dimensions of empowerment — Meaning, Competence, Self-Determination, and Impact — contributes to
an overall construct of empowerment, with 3 questions per dimension.

The rationale for using these scales for this study is described in Section 4.5.1, and the full scales can be
found in Appendix A.2.

2.1.2 Assessing Normality and Reliability of Scales

Normality tests were performed to determine what tests could be conducted. The Shapiro-Wilk Sig. value was
> .05 for the pre- and post-test psychological empowerment scores, indicating normal distribution, and < .05 for
the UEQ scores, indicating abnormal distributed. Therefore, Independent and Dependent Sample T-Tests could
be performed on the psychological empowerment data to determine if there was a significant difference between
Groups A and B (Independent Sample T-Test) and between overall pre- and post-test scores (Dependent T-
Test). Because the UEQ scores were not normally distributed, the non-parametric alternative to the Independent
Sample T-Test, the Mann-Whitney Test, would be used to analyse the UEQ scores between Groups A and B.
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Table 5: Tests of Normality

Kolmogorov-Smirnov Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
PsyEmp_PreTest .077 62 .200 979 62 .368
PsyEmp_PostTest .077 62 .200 .964 62 .064
UEQ_Attractiveness .128 62 .013 918 62 <.001
UEQ_Perspicuity .156 62 <.001 .905 62 <.001
UEQ_Efficiency 144 62 .003 .918 62 <.001
UEQ_Dependability .090 62 2 .961 62 .048
UEQ_Stimulation .136 62 .006 .904 62 <.001
UEQ_Novelty 129 62 .012 .930 62 <.002

The psychological empowerment scale has good internal consistency, with a Cronbach’s alpha coefficient
reported of 0.72 for one sample and 0.62 for another during Spreitzer’s initial assessment in 1995 [40] and >
0.7 by Siegall and Gardner in 2000 [61]. For the Cronbach’s Alpha reliability analysis, values > 0.7 are
acceptable, but values > 0.8 are preferred. In this current study, the Cronbach alpha coefficients for both the
pre- and post-test measures were both > 0.8, signifying good reliability.

Laugwitz et al. [17] suggest the UEQ also has sufficient internal consistency, with a Cronbach alpha
coefficient reported of > 0.7 for 5 out of the 6 subscales. In this current study, the Cronbach alpha coefficients
for 1 UEQ subscale was < 0.7, 2 were > 0.7, and 3 were > 0.8. These statistics for both scales can be seen in
Table 6.

Table 6: Reliability Statistics

Problem Cronbach’s Alpha N of Items
PsyEmp_PreTest .837 12
PsyEmp_PostTest .843 12
UEQ_Attractiveness .876 6
UEQ_Perspicuity .929 4
UEQ_Efficiency .809 4
UEQ_Dependability .658 4
UEQ_Stimulation 797 4
UEQ_Novelty .754 4

2.1.3 Comparing Overall Pre- and Post-Test Psychological Empowerment Scores (H1)

H1 stated that empowering UX improves and increases women'’s willingness to participate in solo travel.

A Dependent Sample T-Test was conducted to determine if there was a significant difference between the
pre- and post-test psychological empowerment scores of the entire testing group to evaluate the impact of the
proposed app on participants’ feeling of empowerment. A Dependent Sample T-Test is used to measure
changes in scores at two different times, often after some intervention [54]. Tables 7 and 8 shows there was a
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statistically significant increase on psychological empowerment scores from pre-test (M = 63.53, SD = 12.17)
to post-test (M = 70.08, SD = 9.39), t(61) = 6.16, p < .001 (two-tailed). The mean increase in scores was 6.55
with a 95% confidence interval ranging from -8.67 to -4.42. The eta squared statistic (.38) indicated a large
effect size. Therefore, H1 is accepted.

Table 8: Paired Sample Statistics

Mean (M) N Std. Deviation (SD) Std. Error Mean
PsyEmp_PreTest 63.5315 62 12.17564 1.54631
PsyEmp_PostTest  70.0785 62 9.38640 1.19207

Table 7: Paired Samples Test

Mean Std Deviation  Std. Error Mean Lower Upper t

df

Sig. (2-tailed) (p)

PsyEmp_PreTest
PsyEmp_PostTest

-6.54707 8.36960 1.06294 -8.67254 -4.42159  -6.159

61

<.001

Additionally, the UEQ was analysed using the UEQ Data Analysis Tool, which measures each of the 6
subscales against a benchmark data set of > 21,000 persons from 468 studies [62]. All subscales scored Good,
Above Average, or Excellent against the benchmark (Figure 38), and all answers were positively distributed
(Figure 39). Figure 40 also shows the means of Attractiveness, Pragmatic Quality (Perspicuity, Efficiency, and
Dependability), and Hedonic Quality (Stimulation, Originality).
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Figure 38: UEQ scale means in relation to existing values from a benchmark data set
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2.1.4 Comparing user experience scores between Groups A and B (H2)

H2 stated that incorporating customisable app features at the onboarding stage into the design of a mobile app
provides a better user experience in comparison to traditional onboarding.

A Mann-Whitney Test revealed no significant difference in UEQ scores between Groups A (traditional
onboarding) and B (customisable onboarding). None of the subscales have a probability value (p) < .05 (Table
9), indicating the results are not significant. Additionally, calculating the median scores per group (Table 10)
revealed marginal difference between the medians of Group A vs Group B. Therefore, it can be concluded that
there is no significant difference in the user experience between Groups A and B, and H2 is rejected.

Table 9: Mann-Whitney Test Statistics

UEQ Attractiveness UEQ Perspicuity UEQ Efficiency UEQ_Dependability UEQ_Stimulation UEQ_Novelty

Mann-Whitney U 410.000 413.500 410.000 394.500 409.000 410.500
Wilcoxon W 906.000 909.500 906.000 890.500 905.000 906.500
z -.999 -.948 -.997 -1.216 -1.016 -.993
Asymp. Sig. .318 .343 .319 224 .310 321

(2-tailed) (p)

Table 10: Median Scores Per Group

UEQ_Attractiveness UEQ_Perspicuity UEQ_Efficiency UEQ_Dependability UEQ_Stimulation UEQ_Novelty

A — Traditional N 31 31 31 31 31 31
Onboarding Median 37.0000 24.0000 24.0000 23.8361 25.0000 24.0000
B — Customisable N 31 31 31 31 31 31
Onboarding Median 37.0000 23.0000 23.0000 22.0000 24.0000 22.0000
Total N 62 62 62 62 62 62
Median 37.0000 24.0000 24.0000 22.0000 24.0000 23.0000

2.1.5 Comparing empowerment scores between Groups A and B (H3)

H3 stated that incorporating customisable app features at the onboarding stage into the design of a mobile app
increases a users’ feeling of empowerment.

An Independent Sample T-Test, which compares the scores of two different groups [54], was performed on
the post-test psychological empowerment scores of Groups A and B to compare the difference in scores
between the 2 groups.

As seen in Tables 10 and 11, there was no significant difference in scores for Group A (M = 70.35, SD =
9.49) and Group B (M =69.81, SD =9.43), 1(60) = .266, p = .822 (2-tailed). The magnitude of the differences in
the means (mean difference = .54, 95% CI: -4.26 to 5.35) was very small (eta squared = .001). Therefore, H3
is rejected.
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Table 10: Independent T-Test Results

Group N Mean (M) Std. Deviation (SD) Std. Error Mean
PsyEmp_PostTest A — Traditional Onboarding 31 70.3506 9.48849 1.70418
B — Customisable Onboarding 31 69.8065 9.43193 1.69402

Table 11: Independent T-Test Results

Levene’s Test t-test for Equality of Means
of Equality of
Variances
F Sig. t df  Sig. (2- Mean Std. Error  Lower Upper
tailed) Difference Difference
PsyEmp_PostTest Equal variance .003  .958 266 60 .822 54416 2.40291 -4.26237  5.35069

assumed

2.2 Qualitative Results

The qualitative data from the usability tests came from 3 open-ended questions asked after the usability test:
1. Please list the most negative aspect(s) of your experience with the app
2. Please list the most positive aspect(s) of your experience with the app
3. What are your opinions on how the app could be improved?

Qualitative data was used to answer research question Q4 (Figure 41). Users were given open-ended
guestions to write free answers to what they thought the positive and negative aspects of the app were, and
how they thought the app could be improved (Figures 42, 43, and 44).

Q1. Can the UX of a mobile application empower and H1: Empowering UX improves and increases women's
encourage women to participate in solo travel? willingness to participate in solo travel.

Q2: Will designing an onboarding experience that H2: Incorporating customisable app features at the
customises the app's features based on customer onboarding stage into the design of a mobile app
choices and preferences improve the user provides a better user experience in comparison to
compared to traditional onboarding? traditional onboarding

Q3: Will designing an onboarding experience that H3: Incorporating customisable app features at the
customises the app's features based on custormner onboarding stage into the design of a mobile app
choices and preferences improve users' feeling of increases users' feeling of empowerment.

empowerment compared to traditional
onboarding?

Q4. What are the opinions of experienced and
potential solo travellers of the app and how it could
be improved?

Figure 41: Research question explored with qualitative data
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ONBOARDING: 1 (2%)
EMPOWERING: 2 (3%) ——,

FIND THINGS TO DO: 2 (3%) ———¢@
GIVES CONFIDENCE: 2 (3%) /
VERIFICATION / SECURITY: 4 (6%) /
OTHER: 4 (6%) ~/
INFORMATION / TUTORIALS: 4 (6%) -
USER FRIENDLY: 4 (6%) 7/ k
HANGOUTS: 5 (8%)
ENGAGING: 5 (8%)
MAKES ME WANT TO TRAVEL SOLO: 9 (14%) J
FEATURES: 10 (16%) N :

SHARE LOCKTION: ey = : . MEET NEW PEOPLE: 15 (24%)
DESIGN / INTERFACE: 11 (17%) — SHARE ITINERARY: 12 (19%)

/— SAFETY FEATURES: 26 (41%)

—— EASE OF USE / NAVIGATION: 15 (24%)

~—— GREAT IDEA/CONCEPT: 15 (24%)
TRAVEL PLANNING: 7 (11%)

Figure 42: Positive aspects of the app

CUSTOMER SERVICE: 0 (0%)
SAFETY METER: 1 (2%) ——

DOCUMENTATION / TUTORIALS: 1 (2%) ———=
SAFETY REVIEWS: 2 (3%) 2 4

SHARE LOCATION: 2 (3%) \
ONBOARDING: 3 (5%)

CREATE HANGOUT: 3 (5%) S\ o _
SHARE ITINERARY: 4 (6%) /\ A e
DESIGN / INTERFACE: 4 (6%) »

USE OF MY INFORMATION: 5 (8%) —
‘ " NOTHING: 12 (19%)
-/

EASE OF USE / NAVIGATION: 7 (11%) —/ “— OTHER: 8 (13%)

o PROTOTYPE ISSUES: 13 (21%)

VERIFICATION/NVETTING: 5 (8%) —~

CROWDED: 7 (11%)

Figure 43: Negative aspects of the app
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FIND THINGS NEAR YOU: 1 (2%)

LOCATION TRACKING: 1 (2%)
CUSTOMISATION: 1 (2%)

CLARITY ON SHARING LOCATION: 1 (2“:/

ALTERNATIVE AUTHENTICATION:: 1 (2%)
DISPLAY REGULATIONS: 1 (2%)

SAFE WALKING: 1 (2%) \

INCLUSION: 1 (2%)
HANGOUTS DIRECTLY IN ITINERARY : 2 (3%) \
DOCUMENTATION / TUTORIALS: 2 (3%) —//
LESS FEATURES: 2 (3%) —//
EASE OF USE / NAVIGATION: 2 (3%) —

| > NOTHING: 9 (14%)
INTEGRATION: 3 (5%) <

7= SIMPLIFY DESIGN: 12 (19%)

AMEND ONBOARDING: 4 (6%) —

= DE-CLUTTER: 7 (11%)
MORE SAFETY FEATURES: 7 (11%)

Figure 44: Proposed app improvements

3 DISCUSSION

This section will discuss the results of the quantitative and qualitative data analyses presented in Section 6, and
how the relevant findings could influence and inform the design of future user empowering technology.

3.1 Demographics

The demographic information from participants revealed that the two largest age cohorts of participants was
25-34 (66.1%) and 35-44 (11.3%), with 34 being the age with the single most number of participants overall (8
participants). Most participants (79%) consider themselves to have a high online usage level, so it can be
assumed that they are comfortable using technological products and are familiar with how digital products work
and behave. 50% of participants were from Ireland, with a further 37.1% from the United States. Another 4
countries were represented: Canada, The UK, Italy, and Germany. As with those recruited to complete the
primary research survey, most participants had travelled solo before (78.7%), while only 21.3% had never
travelled solo before.

3.2 Quantitative Analysis

The goals of the quantitative data analysis were:

1. To determine if there was a significant difference between the pre- and post-test psychological
empowerment scores overall. A higher total score post-test would signify that the app did succeed in
making women feel empowered and therefore improving and increasing their willingness to participate
in solo travel (H1).

2. To measure how the UEQ measured compared to the benchmark data set, and if answers were
distributed positively, as positive scores for all subscales would indicate an overall positive user
experience and signify that the app did succeed in improving and increasing women'’s willingness to
participate in solo travel (H1).
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3. To determine if there was a significant difference between the post-test UEQ scores of Group A and
Group B. Group B having a higher overall score would confirm that incorporating customisable app
features at the onboarding stage did have a positive effect on user experience (H2).

4. To determine if there was a significant difference between the post-test psychological empowerment
scores of Group A and Group B. Group B having a higher overall score would confirm that incorporating
customisable app features at the onboarding stage did have a positive effect on user empowerment
(H3).

3.2.1 Validating H1

The Dependent Sample T-Test comparing the overall pre- and post-test scores of the whole group concluded
that there was a statistically significant increase between the pre- and post-test scores, with an overall mean
difference of 6.55. An effect size statistic of .38 was calculated which means the magnitude of the intervention’s
effect was large [46], with a substantial difference in the psychological empowerment scores obtained before
and after the intervention.

The overall post-test UEQ scores were all positively distributed and scored Above Average, Good, or
Excellent against the benchmark for all 6 subscales, with 50% of the subscales falling under Excellent. The
benchmark comparison breakdown is as follows:

o Above Average (25% of results are better, 50% of results worse): Perspicuity
e Good (10% of results better, 75% of results worse): Efficiency and Dependability
o Excellent (In the range of the 10% beset results): Attractiveness, Stimulation, and Novelty.

Additionally, the means of the attractiveness, pragmatic, and hedonic quality aspects were positively
evaluated and scored > 1.5. Attractiveness achieved the highest score with 2.03. Hedonic, or the non-task
related “joy of use” quality (Stimulation and Originality), achieved a score of 1.83. Pragmatic, or task-related
utility and usability aspects (Perspicuity, Efficiency and Dependability), achieved a score of 1.60. This signifies
that of the 3 qualities, the pragmatic quality is most in need of improvement, which correlates with the qualitative
results (explained in Section 6.2).

The results of the Dependent Sample T-Tests, showing a statistically significant increase between pre- and
post-test psychological empowerment scores, signify an increase in participants’ feelings of empowerment after
the intervention. The positive distribution of answers, the positive evaluation of the means, and the above
average results of the UEQ against the benchmark signify an overall positive user experience. Therefore, it can
be concluded that the hypothesis H1 set forth is supported.

3.2.2 Validating H2

The Mann-Whitney Test revealed no significant difference in the UEQ scores of those with traditional
onboarding (Group A) and those with customisable onboarding (Group B). None of the UEQ subscales had a
probability value (p) < .05 or a significant median difference. Additionally, the effect size, or indication of the
magnitude of difference between the groups [54], for all subscales were between .12-.15, indicating a small
effect size using Cohen’s criteria [46]. Therefore, it can be concluded that hypothesis H2 is rejected.
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3.2.3 Validating H3

The Independent Sample T-Test comparing the post-test psychological empowerment scores of Group A and
Group B concluded that there was no significant difference between the scores of the two groups. The overall
mean difference was a marginal .54, and an effect size statistic of .001 was calculated which means only .1%
of the variance in empowerment is explained by the customisable onboarding experience. Therefore,
hypothesis H3 is also rejected.

3.3 Quantitative Analysis

The research data also gave insights into what users found positive and negative about the app, and what their
opinions were on how it could be improved, to answer research question Q4 and get feedback for future design
iterations. The most commonly mentioned positive aspects were the safety features (41%), the ease of
use/navigation (24%), the overall idea/concept of the app (24%), and the ability to meet new people (24%). The
most commonly mentioned negative aspects were issues and limitations with the prototype (21%), features not
being in the expected place (19%), ease of use/navigation difficulties (11%), and a cluttered/crowded interface
due to a lot of information and elements (11%). When it came to proposed app improvements, the most
commonly mentioned suggestions were to simplify design (19%), de-clutter (11%), refining and adding more
safety features (11%), amending the onboarding experience by rearranging screens and simplifying text (6%),
and integrating the app with other apps and services (5%).

These results correlate with the findings from the UEQ means scores, which found that pragmatic qualities
had the lowest overall scores. Therefore, it can be concluded that implementing these proposed improvements
could improve the overall pragmatic quality score of the app in future tests.

4 CONCLUSION AND FUTURE WORK

4.1 Summary

This study aimed to explore whether UX design can empower and enrich the solo female traveller
experience. This was accomplished by performing a literature review, posing research questions and
hypotheses, incorporating an empowerment-focused design methodology, conducing various methods of user
research to collect data. This was followed by implementing empowering UX principles into the design and
development of a mobile app for female solo travellers, and conducting usability tests and follow-up statistical
tests to determine whether the results support the hypotheses put forth. This paper also aimed to contribute to
exploratory research into female solo and non-solo travellers’ likes, dislikes, hesitations, and opinions on the
female solo travel experience.

In conclusion and as discussed in Section 7, of the three hypotheses put forward during the course of this
research, H1 was supported by the research data, and H2 and H3 were rejected. Therefore the results of the
study support the following statements:

1. Empowering UX did improve and increase women'’s willingness to participate in solo travel.

2. Incorporating customisable app features at the onboarding stage into the design of a mobile app did not

prove to provide a better user compared to traditional onboarding.

3. Incorporating customisable app features at the onboarding stage into the design of a mobile app did not

prove to increase users’ feeling of empowerment compared to traditional onboarding.

55



Within the context of this study, giving users choice and control in the form of homepage customisation
during onboarding did not provide a better user experience or increase users’ feelings of empowerment
compared to traditional onboarding with a fixed homepage. Although this seemingly conflicts with research
citing user choice and autonomy as an important element of empowerment [5, 20, 26, 33, 43], there are certain
limitations to this study that are discussed in Section 8.3. Additionally, the methodology of this study focused
on user empowerment through choice and control in the form of participatory design, primarily evidenced in a
co-design workshop. Other opportunities for users to be given choices and to have control over their decisions
as one of the dimensions of empowerment were present within the functionalities of the app itself, as shown in
the Affinity Diagrams in Appendix A.4. This helped lead to the overall increase in empowerment scores after
the app intervention.

4.2 Key Contributions

This study contributes to existing research on female solo travel — not only to the growing amount of research
on solo female travellers and their motivations, constraints, concerns, likes, and dislikes, but also to research
on non-solo travellers and their hesitations, fears, and desires when it comes to participating in solo travel in
the future. The research data collected in this study was from a wide geographical range of 44 countries, which
helps to minimise the geographical limitations present of much of the currently available research, as discussed
in Section 2.4.2.

This study also aimed to create a bespoke design methodology focused on user empowerment, as there is
currently no methodology fully dedicated to empowerment. To do this, user centred design, user empowering
design, and participatory design were combined and implemented into the design thinking process. To explore
the relationship between participatory design and user empowerment, a co-design workshop was conducted
with a group of participants. This workshop proved an effective way to involve users in the design and
development of the product, with their feedback and ideas being directly implemented into the final app design.
Overall, the design methodology and focus on the incorporation of empowering principles and design ideologies
proved effective, as one of the hypotheses of this study has been supported by this research. Therefore, the
design methodology and rationale used during this study can potentially contribute to future projects focusing
on user-empowering design and technology.

4.3 Limitations

As with most studies, there were limitations to this study that should be noted. Although the research did not
present the expected results for hypothesis H2 or H3, it is important to acknowledge prototype limitations. The
intervention that testing participants interacted with was only an app prototype and not a fully functioning app,
and therefore it could not be truly customisable as that would have involved creating screens for hundreds of
different widget combination possibilities. Instead of truly getting to customise their homepage during the
onboarding stage, users were instructed which features to add to their homepage, and in what order. Although
this was supposed to mirror a “real” interaction with the app and be an example of how the custom homepage
could be built, it must be acknowledged that the experience was not truly customisable. Therefore, it could be
argued that perhaps, had the user interacted with a wholly customisable product and truly had the choice to
customise their homepage as they wished, the difference in their feeling of empowerment versus traditional
onboarding could have been statistically significant and supported hypothesis H2.
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Additionally, there are limitations when it comes to usability testing situations compared to real life.
Completing delegated tasks in a controlled setting does not necessarily mirror a real life situation. Some testing
participants remarked that they would have liked to be able to explore the prototype more and become familiar
with the layout before being asked to complete the tasks. This could be addressed in future studies by building
out more of the app’s functionality.

Another limitation that must be noted is that although an effort was made to recruit a diverse group of
participants for the primary research survey, co-design workshop, and usability testing, in the end there was a
lack of diversity of age ranges and geographical locations. The majority of participants were from Ireland or the
United States and within the 25-34 and 35-44 age ranges due to the nature of the researcher’s personal network.
Additionally, although an attempt was made to gather data and insights from both solo and non-solo travellers,
the majority of survey, testing, and co-design workshop participants had travelled solo before at least once.

Lastly, the lack of a full or standardised design framework focusing on user empowerment, and of a scale to
specifically measure user empowerment in the context of HCI, must be recognised. This study aimed to create
a bespoke user empowering design methodology and reformatted existing scales to fit the need of this study,
but it can be argued that had a standardised methodology and scales been used, the results of this research
would be stronger.

4.4 Future Work

As the design thinking process is iterative and cyclical [75], the prototype can continue to be amended as
per user feedback and functionality can continue to be expanded and refined. Immediate future work can consist
of conducting more rounds of usability tests with new and improved iterations of the prototype, with a focus on
recruiting more non-solo traveller participants and participants of different age cohorts.

The research and findings from this study have potential to be expanded on further in the long-term. Future
work into developing a design framework for user empowerment is important for the expansion of user
empowering design as an important focus within the realm of UX design.

57



REFERENCES

[

[10]
[11]
[12]
[13]
[24]
(18]
[26]

[17]

[18]

[19]
[20]
[21]
[22]

[23]
[24]

[25]
[26]
[27]
[28]
[29]

[30]

Adele Doran. 2016. Empowerment and women in adventure tourism: A negotiated journey. Journal of Sport & Tourism 20, 1 (2016), 57—
80. DOI:http://dx.doi.org/10.1080/14775085.2016.1176594

Adrian Tanti and Dimitrios Buhalis. 2017. The influences and consequences of being digitally connected and/or disconnected to travellers.
Information Technology & Tourism 17, 1 (2017), 121-141. DOI:http://dx.doi.org/10.1007/s40558-017-0081-8

Akshay Sharma. 2012. Designing empowerment — design thinking for social impact. Advances in International Marketing (August 2012),
195-205. DOI:http://dx.doi.org/10.1108/s1474-7979(2012)0000023013

Andreia Pereira and Carla Silva. 2018. Women solo travellers: Motivations and experiences. Millenium - Journal of Education,
Technologies, and Health , 6 (2018), 99-106. DOI:http://dx.doi.org/10.29352/mill0206.09.00165

Anna Stahl, Jonas Léwgren, and Kristina Ho6k. 2014. Evocative Balance: Designing for Interactional Empowerment. International Journal
of Design 8, 1 (2014), 43-47.

Anon. 2018. Whether for business, leisure or ‘bleisure’, travelers are going solo. Agoda (October 2018).

Anon. 2019. Hostelworld unveils its ‘Evolution of the Hostel Traveller Report . Hostelworldgroup.com (June 2019).

Anon. 2020. empowerment. Cambridge Advanced Learner's Dictionary & Thesaurus (2020).

Anon. 2021. Travel Ladies: Solo Travel App. (2021). Retrieved 2021 from https://traveltogether.app/

Anon. 2021. Tourlina — Female Travel Buddy. (February 2021). Retrieved 2021 from https://tourlina.com/

Anon. 2021. TravSolo — Solo Travel Easier. (July 2021). Retrieved 2021 from https://www.travsolo.com/

Anon. Design Thinking Defined. Retrieved 2022 from https://designthinking.ideo.com/

Anon. Girls Love Travel®. Retrieved 2021 from https://www.facebook.com/groups/GirlsLOVETravel/

Anon. NomadHer: Solo Female Travel. Retrieved April 2021 from https://nomadher.com/

Anon. The Solo Female Traveler Network. Retrieved 2021 from https://www.facebook.com/groups/thesolofemaletravelernetwork/

Benxiang Zeng and Rolf Gerritsen. 2014. What do we know about social media in tourism? A Review. Tourism Management Perspectives
10 (April 2014), 27-36. DOI:http://dx.doi.org/10.1016/j.tmp.2014.01.001

Bettina Laugwitz, Theo Held, and Martin Schrepp. 2008. Construction and evaluation of A user experience questionnaire. Lecture Notes
in Computer Science 5298 (November 2008), 63—76. DOI:http://dx.doi.org/10.1007/978-3-540-89350-9_6

Brendan Strahm, Colin M. Gray, and Mihaela Vorvoreanu. 2018. Generating mobile application onboarding insights through minimalist
instruction.  Proceedings of the 2018 Designing Interactive Systems Conference  (June 2018), 361-372.
DOl:http://dx.doi.org/10.1145/3196709.3196727

Candice Harris and Erica Wilson. 2007. Travelling beyond the boundaries of constraint: Women, travel and empowerment. Tourism and
gender: embodiment, sensuality and experience (2007), 235-250. DOI:http://dx.doi.org/10.1079/9781845932718.0235

Caroline Wang and Mary Ann Burris. 1994. Empowerment through photo novella: Portraits of participation. Health Education Quarterly
21, 2 (June 1994), 171-186. DOI:http://dx.doi.org/10.1177/109019819402100204

Chiu-Ping Su and Tsung-Chiung Wu. 2020. The dark side of solo female travel: Negative encounters with male strangers. Leisure
Sciences 42, 3-4 (2020), 375-392. DOI:http://dx.doi.org/10.1080/01490400.2020.1712277

Christian Laesser, Pietro Beritelli, and Thomas Bieger. 2009. Solo Travel: Explorative Insights from a mature market (Switzerland).
Journal of Vacation Marketing 15, 3 (2009), 217—227. DOI:http://dx.doi.org/10.1177/1356766709104268

Clay Spinuzzi. 2005. The Methodology of Participatory Design. Technical Communication 52, 2 (May 2005), 163-174.

Constanza Bianchi. 2015. Solo holiday travellers: Motivators and drivers of satisfaction and dissatisfaction. International Journal of
Tourism Research 18, 2 (2015), 197—-208. DOI:http://dx.doi.org/10.1002/jtr.2049

Dana Seow and Lorraine Brown. 2018. The solo female Asian tourist. Current Issues in Tourism 21, 10 (2018), 1187-1206.
DOI:http://dx.doi.org/10.1080/13683500.2017.1423283

David Gallula and Ariel Frank. 2014. User Empowering Design. In Proceedings of the 2014 European Conference on Cognitive
Ergonomics. New York, NY: Association for Computing Machinery (ACM), 1-3.

Deborah Lupton. 2015. Digital Sociology, London u.a.: Routledge.

Deniz Karag6z, Cem lIsik, Tarik Dogru, and Lu Zhang. 2020. Solo female travel risks, anxiety and travel intentions: Examining the
moderating role of online psychological-social support. Current Issues in Tourism 24, 11 (September 2020), 1595-1612.
DOI:http://dx.doi.org/10.1080/13683500.2020.1816929

Ditte Hvas Mortensen. 2021. Pros and cons of conducting user interviews. (2021). Retrieved 2022 from https://www.interaction-
design.org/literature/article/pros-and-cons-of-conducting-user-interviews

Elaine Chiao Yang, Catheryn Khoo-Lattimore, and Charles Arcodia. 2018. Power and empowerment: How asian solo female travellers
perceive and negotiate risks. Tourism Management 68 (2018), 32—-45. DOI:http://dx.doi.org/10.1016/j.tourman.2018.02.017

58



[31]
[32)
[33]
[34]
[35]
[36]
[37)
[38]
[39]
[40]

[41]

[42]
[43]

[44]

[45]

[46]
[47]

[48]
[49]

[50]

[51]

[52]
[53]

[54]
[55]

[56]

[57]
[58]

[59]

Elaine Chiao Yang. 2020. What motivates and hinders people from travelling alone? A study of solo and non-solo travellers. Current
Issues in Tourism 24, 17 (2020), 2458-2471. DOI:http://dx.doi.org/10.1080/13683500.2020.1839025

Elizabeth Sucupira Furtado, Lara Furtado, and Vasco Furtado. 2016. A Framework to Evaluate User Empowerment in Decision-Making
Experiences with Participatory GIS. In Design, User Experience, and Usability: Technological Contexts. 148-158.

Erica Wilson and Candice Harris. 2006. Meaningful travel: Women, independent travel and the search for self and meaning. Tourism: An
International Interdisciplinary Journal 54, 2 (June 2006), 161-172.

Erica Wilson and Donna E. Little. 2005. A “relative escape™? the impact of constraints on women who travel solo. Tourism Review
International 9, 2 (2005), 155-175. DOI:http://dx.doi.org/10.3727/154427205774791672

Erica Wilson and Donna E. Little. 2008. The solo female travel experience: Exploring the ‘geography of women's fear.” Current Issues in
Tourism 11, 2 (2008), 167—186. DOI:http://dx.doi.org/10.2167/cit342.0

Essi Valaja. 2018. Solo Female Travellers' Risk Perceptions and Risk Reduction Strategies - As Expressed in Online Travel Blog
Narratives. thesis. Lund, Sweden: Lund University.

Fiona Jordan and Heather Gibson. 2005. “We're not stupid . . . but we'll not stay home either”: Experiences of Solo Women Travelers.
Tourism Review International 9, 2 (2005), 195-211. DOI:http://dx.doi.org/10.3727/154427205774791663

Fiona Jordan. 2016. 2nd International Conferences on Information Technology and Business (ICITB). In Proceeding International
Conferences on Information Technology and Business. Lampung, Indonesia: Darmajaya Informatics and Business Institute.

Gabe Zichermann and Christopher Cunningham. 2011. Gamification by design: Implementing game mechanics in web and mobile apps
1st ed., Sebastopol, CA: O'Reilly.

Gretchen M. Spreitzer. 1995. Psychological, empowerment in the workplace: Dimensions, Measurement and Validation. Academy of
Management Journal 38, 5 (October 1995), 1442—1465. DOI:http://dx.doi.org/10.2307/256865

Gretchen Spreitzer. 2007. Taking stock: A review of more than twenty years of research on empowerment at work Cary Cooper & Julian
Barling, eds. The SAGE Handbook of Organizational Behavior 1 (January 2007), 54-72.
DOI:http://dx.doi.org/10.4135/9781849200448.n4

Hanaa Osman, Lorraine Brown, and Thi Minh Phung. 2019. The travel motivations and experiences of female Viethamese solo travellers.
Tourist Studies 20, 2 (2019), 248—-267. DOI:http://dx.doi.org/10.1177/1468797619878307

Hanna Schneider. 2019. Designing for empowerment — an investigation and critical reflection. it - Information Technology 61, 1 (January
2019), 59-65. DOI:http://dx.doi.org/10.1515/itit-2018-0036

Hannah McKelvey and Jacqueline Frank. 2018. Improving onboarding with employee experience journey mapping: A fresh take on a
traditional UX technique. Weave: Journal of Library User Experience 1, 9 (September 2018).
DOl:http://dx.doi.org/10.3998/weave.12535642.0001.903

Hong Ngoc Nguyen. 2018. An Investigation into Female Solo Travelers: Solo Travel Exposure and Perceived Constraints, Personal
Development, Authentic Personality and Self-Esteem. thesis. Stillwater, Oklahoma: Oklahoma State University.

Jacob Cohen. 1988. In Statistical Power Analysis for the behavioral sciences. Mahwah, NJ: Lawrence Erlbaum Associates, 184-187.

Jan Renz, Thomas Staubitz, Jaqueline Pollack, and Christoph Meinel. 2014. 6th International Conference on Education and New Learning
Technologies . In EDULEARN14 Proceedings. Barcelona, Spain: IATED, 3931-3941.

Janet K. McKeown and Maggie C. Miller. 2019. #tableforone: Exploring representations of dining out alone on Instagram. Annals of
Leisure Research 23, 5 (April 2019), 645-664. DOI:http://dx.doi.org/10.1080/11745398.2019.1613245

Jennifer Davidson, Meridel Walkington, Emanuela Damiani, and Philip Walmsley. 2019. Reflections on a co-design workshop. (January
2019). Retrieved 2022 from https://blog.mozilla.org/ux/2019/01/reflections-on-a-co-design-workshop/

Jeongmi (Jamie) Kim and lis P. Tussyadiah. 2013. Social Networking and social support in tourism experience: The moderating role of
online  self-presentation  strategies.  Journal of Travel &  Tourism  Marketing 30, 1-2  (2013), 78-92.
DOl:http://dx.doi.org/10.1080/10548408.2013.751220

Jin Young Chung, Hye-Jin Baik, and Choong-Ki Lee. 2016. The role of perceived behavioural control in the constraint-negotiation process:
The case of solo travel. Leisure Studies 36, 4 (2016), 481-492. DOI:http://dx.doi.org/10.1080/02614367.2016.1190780

Joe P. Pavelka. 2016. TTRA Canada 2016 Conference. In Lighting Talks Research Forum. Calgary, Canada: TTRA Canada.

Joel R. Evans and Anil Mathur. 2005. The value of online surveys. Internet Research 15, 2 (April 2005), 195-219.
DOI:http://dx.doi.org/10.1108/10662240510590360

Julie Pallant. 2010. SPSS Survival Manual 4th ed., Open University Press .

Kai Wong. 2021. How to get the most out of an interview with a subject matter expert. (July 2021). Retrieved 2022 from
https://uxdesign.cc/how-to-get-the-most-out-of-an-interview-with-a-subject-matter-expert-c3f01cec5f69

Karen Elizabeth McNamara and Bruce Prideaux. 2009. A typology of Solo Independent Women Travellers. International Journal of
Tourism Research 12, 3 (October 2009), 253—-264. DOI:http://dx.doi.org/10.1002/jtr.751

Kate Moran. 2019. Usability testing 101. (December 2019). Retrieved 2022 from https://www.nngroup.com/articles/usability-testing-101/

Leonieke G. Zomerdijk and Christopher A. Voss. 2009. Service design for experience-centric services. Journal of Service Research 13,
1 (December 2009), 67—-82. DOI:http://dx.doi.org/10.1177/1094670509351960

Louis Cohen, Lawrence Manion, and Keith Morrison. 2007. Research Methods in Education 6th ed., London: Routledge.

59



[60]
[61]

[62]

[63]

[64]
[65]
[66]

[67]

[68]

[69]
[70]

[71]
[72]
[73]

[74]
[75]
[76]

(771

Madeleine Frohnholzer. 2021. Tinder Tourism - Exploring the Role of Tinder in Solo Female Travel: An Affordance- and Motivation-based
Approach. thesis. Kuopio, Finland: University of Eastern Finland.

Marc Siegall and Susan Gardner. 2000. Contextual factors of psychological empowerment. Personnel Review 29, 6 (December 2000),
703-722. DOI:http://dx.doi.org/10.1108/00483480010296474

Martin Schrepp, Andreas Hinderks, and Thomaschewski J6rg. 2017. Construction of a benchmark for the User Experience Questionnaire
(UEQ). International Journal of Interactive Multimedia and Artificial Inteligence 4, 4 (June 2017), 40.
DOl:http://dx.doi.org/10.9781/ijimai.2017.445

Mohammad Jamal Khan, Shankar Chelliah, Firoz Khan, and Saba Amin. 2019. Perceived risks, travel constraints and visit intention of
young women travelers: The moderating role of travel motivation. Tourism Review 74, 3 (June 2019), 721-738.
DOLl:http://dx.doi.org/10.1108/tr-08-2018-0116

Morgan Brennan. 2020. User empowerment in product design. (December 2020). https://uxdesign.cc/user-empowerment-in-product-
design-1685269928b7

Patrick S. Poon, Gerald Albaum, and Felicitas U. Evangelista. 2008. Why people respond to surveys. Journal of International Consumer
Marketing 16, 2 (September 2008), 75-90. DOI:http://dx.doi.org/10.1300/j046v16n02_05

Pei-Jung Lin, Eleri Jones, and Sheena Westwood. 2009. Perceived risk and risk-relievers in online travel purchase intentions. Journal of
Hospitality Marketing & Management 18, 8 (October 2009), 782—-810. DOI:http://dx.doi.org/10.1080/19368620903235803

Falko Weigert Petersen, Line Ebdrup Thomsen, Pejman Mirza-Babaei, and Anders Drachen. 2017. Evaluating the onboarding phase of
free-toplay mobile games. Proceedings of the Annual Symposium on Computer-Human Interaction in Play (October 2017), 377-388.
DOI:http://dx.doi.org/10.1145/3116595.3125499

Rachel Douglas and Anne E. Barrett. 2020. Bounded explorers: Online constructions of solo women travelers. Sociological Forum 35, 3
(2020), 765-784. DOI:http://dx.doi.org/10.1111/socf.12627

Richard E. Ladner. 2015. Design for user empowerment. Interactions 22, 2 (2015), 24-29. DOI:http://dx.doi.org/10.1145/2723869

Rikke Friis Dam and Teo Yu Siang. 2022. Personas — A Simple Introduction. (2022). Retrieved 2022 from https://www.interaction-
design.org/literature/article/personas-why-and-how-you-should-use-them

Rohan Mishra. 2018. This is all you need to know to conduct a UX survey. (June 2018). Retrieved 2022 from https://uxplanet.org/this-is-
all-you-need-to-know-to-conduct-a-ux-survey-50400af45920

Ruairi Galavan. 2016. Onboarding never stops. (September 2016). Retrieved 2021 from https://medium.com/intercom-inside/onboarding-
never-stops-a9ccfd782ffd#.ifnm3rjh8

Ryan Riddle. 2015. Deconstructing 6 UX design examples that empower users. (October 2015). Retrieved 2021 from
https://www.uxpin.com/studio/blog/deconstructing-6-examples-of-empowering-ux-design/

Salla Ahokas. 2017. Safety of female travellers. thesis. Helsinki, Finland: Haaga-Helia University of Applied Sciences.
Sarah Gibbons. 2016. Design thinking 101. (July 2016). Retrieved 2022 from https://www.nngroup.com/articles/design-thinking/

Sarah McRae. 2018. Retreats Into Nomadism: Negotiating “The Good Life” in the Intimate Publics of Postfeminist Online Culture. thesis.
Edmonton, Canada: University of Alberta.

Shuchih Ernest Chang and Wei Cheng Shen. 2018. Exploring smartphone social networking services for Mobile tourism. International
Journal of Mobile Communications 16, 1 (2018), 63. DOI:http://dx.doi.org/10.1504/ijmc.2018.10007781

60



	1 Introduction
	2 LITERATURE REVIEW
	2.1 The Rise of Female Solo Travel
	2.1.1 Female Solo Travel and Empowerment
	2.1.2 Solo Travel Motivations
	2.1.3 Solo Travel Constraints and Risks

	2.2 Mobile Tourism
	2.2.1 Competitor Analysis

	2.3 Designing for Empowerment
	2.3.1 Empowering Design Principles
	2.3.2 Empowerment and Choice
	2.3.3 Empowerment and Participation

	2.4 Research Gaps
	2.4.1 Lack of research on non-solo travellers
	2.4.2 Geographical constraints
	2.4.3 Onboarding


	3 RESEARCH PROBLEM
	3.1 Research Questions
	3.2 Hypotheses

	4 RESEARCH METHODOLOGY
	4.1 Design Methodologies
	4.1.1 User Centred Design and User Empowering Design
	4.1.2 Participatory Design

	4.2 The Design Thinking Process
	4.3 Empathise
	4.3.1 Online Survey
	4.3.2 Subject Matter Expert Interviews
	4.3.3 Desk Research

	4.4 Define and Ideate
	4.5 Prototype, Test, and Implement
	4.5.1 Scales Used

	4.6 Recruitment
	4.7 Ethical Considerations

	5 DESIGN
	5.1 Primary Exploratory Research Results
	5.1.1 Online Survey
	5.1.1a   Data Collected from Solo Travellers
	5.1.1b  Data Collected from Non-Solo Travellers
	5.1.1c  Proposed Features

	5.2 Secondary Exploratory Research Results
	5.2.1 Subject Matter Expert Interviews
	5.2.2 Desk Research
	MRP_SaraGranados2.pdf
	1.1.1 Desk Research
	1.2 Defining User and Design Requirements
	1.3 Co-Design Workshop

	MRP_SaraGranados3.pdf
	1.1 The Design Process
	1.1.1 Wireframing
	1.1.2 Design Inspiration


	MRP_SaraGranados4.pdf
	1.1.1 First Iteration

	MRP_SaraGranados5.pdf
	1.1.1 Simplified Tasks
	1.1.2 Pilot Testing
	1.1.3 Traditional vs Customisable Onboarding
	1.2 Second Iteration
	1.3 Testing
	2 RESULTS
	2.1 Quantitative Results
	2.1.1 Scales
	2.1.2 Assessing Normality and Reliability of Scales
	2.1.3 Comparing Overall Pre- and Post-Test Psychological Empowerment Scores (H1)
	2.1.4 Comparing user experience scores between Groups A and B (H2)
	2.1.5 Comparing empowerment scores between Groups A and B (H3)

	2.2 Qualitative Results

	3 DISCUSSION
	3.1 Demographics
	3.2 Quantitative Analysis
	3.2.1 Validating H1
	3.2.2 Validating H2
	3.2.3 Validating H3

	3.3 Quantitative Analysis

	4 CONCLUSION AND FUTURE WORK
	4.1 Summary
	4.2 Key Contributions
	4.3 Limitations
	4.4 Future Work







