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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 
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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]. 
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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. 

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.  
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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. 

Figure 2: NomadHer mobile application 

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

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].

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 

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 

features only 

accessible with paid 

“Plus” account 

Y Y – but certain 

features only 

accessible with 

paid “Premium” 

account 

Female Only Y N Y Y 

Onboarding N 3 screens stating 

app features 

4 screens stating 

app features 

4 screens stating 

app features 

User identity verification Y – Selfie and ID 

verification 

N Y – Selfie 

verification 

Y – Selfie 

verification 

Find travel companions 

for a trip 

Y Paid only Y – but map 

feature broken 

Y 

Connect with locals Y Y Y N 

Connect with nearby travellers N Y Y N 

Find places to stay with female hosts N N Y N 

Ask for advice/recommendations Y Paid only Y N 
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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.  

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] 

 

 

Figure 8: The widely accepted 4 dimensions of psychological empowerment [40] 
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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. 

Ståhl 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 
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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 (UI) 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, Ruairí 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.  

https://twitter.com/ruairigalavan
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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 

questions 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 

IDEO’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. 

 

 

Figure 11: Project methodology framework 

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 

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.  



17 

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 The heart of empowering UX design. 

The best way to accomplish this is 

by knowing the user problems and 

preferences  

Perspicuity 

 

 

Efficiency 

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? 

Goal-Focused Design should be centred around 

the user accomplishing their tasks. 

Strip away any unnecessary features, 

and highlight features that will help 

Efficiency Can users solve their tasks 

without unnecessary effort? Does 

it react fast? 

Invisible UI 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 

Efficiency Can users solve their tasks 

without unnecessary effort? Does 

it react fast? 

Forgiving User errors should not derail the 

user’s progress. Include clear and 

friendly communication, like 

warnings before potential errors 

Efficiency Can users solve their tasks 

without unnecessary effort? Does 

it react fast? 

Consistent Consistency cultivates security 

and trust. A consistent UI is 

essential for lulling your user into a 

fuller immersion 

Dependability Does the user feel in control of the 

interaction? Is it secure and 

predictable? 
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7 Aspects of Empowering 

UX Design [73] 

Description UEQ Subscale Description 

Smooth Onboarding Onboarding, when a user learns 

how to use a product, greatly affects 

their opinions about it. Use this phase 

to point out any features they may not 

notice or understand 

Perspicuity Is it easy to get familiar with the 

product and learn how to use it? 

Create Meaningful 

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 

Stimulation 

 

 

Attractiveness 

 

 

Novelty 

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 

Instrument 

Updated Psychological Empowerment  

Instrument for this study 

Subscale 

I am confident about my ability to do my job I am confident about my ability to travel solo. Competence 

The work I do is important to me The solo travel I do is important to me Meaning 

I have significant autonomy in determining how  

I do my job. 

I have significant autonomy in determining how  

I solo travel. 

Self-

Determination 

My impact on what happens in my department  

is large. 

My impact on what happens during my solo  

travel is large. 

Impact 

My job activities are personally meaningful  

to me 

My solo travel activities are personally meaningful  

to me. 

Meaning 

I have a great deal of control over what happens in 

my department. 

I have a great deal of control over what happens 

during my solo travel. 

Impact 
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Spreitzer’s original Psychological Empowerment 

Instrument 

Updated Psychological Empowerment  

Instrument for this study 

Subscale 

I can decide on my own how to go about doing 

 my own work. 

I can decide on my own how to go about  

travelling solo. 

Self-

Determination 

I have considerable opportunity for independence 

and freedom in how I do my job. 

I have considerable opportunity for independence  

and freedom in how I solo travel. 

Self-

Determination 

I have mastered the skills necessary for my job. I have mastered the skills necessary for solo travel. Competence 

The work I do is meaningful to me. The solo travel I do is meaningful to me. Meaning 

I have significant influence over what happens in 

my department. 

I have significant influence over what happens in  

my solo travel. 

Impact 

I am self-assured about my capabilities to perform 

my work activities. 

I am self-assured about my capabilities to solo  

travel. 

Competence 

 

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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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:  

• 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).  

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

• There were also common trends when it came to what would make them feel safer while travelling 

solo (Figure 16). 



22 

 

Figure 14: What do you like about travelling solo? 

 

Figure 15: What do you not like about travelling solo? 



23 

 

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: 

• 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. 

• 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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Figure 17: Features proposed by solo travellers 

 

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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Figure 19: Key quotes and learnings from the 3 SME Interviews 
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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).  

Figure 21: Primary Persona 
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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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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. 



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 
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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: 

• 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.

• 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 UI 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. 
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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).  

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 Itinerary” button made larger, “Your Itinerary” page built 



40 

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. 

Figure 32: Key screens of app information and sign up during onboarding 

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 Iteration 

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. 

Figure 35: Riddle’s aspects of empowering UX design found in the prototype 
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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 

questionnaire 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.  

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). 

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 

UEQ_Dependability 

UEQ_Stimulation 

UEQ_Novelty 

.809 

.658 

.797 

.754 

4 

4 

4 

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). 

Figure 38: UEQ scale means in relation to existing values from a benchmark data set 
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Figure 39: Distribution of answers per item 

Figure 40: Mean of the 3 pragmatic and hedonic quality aspects 
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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. 

     (2-tailed) (p) 

.318 .343 .319 .224 .310 .321 

Table 10: Median Scores Per Group 

UEQ_Attractiveness UEQ_Perspicuity UEQ_Efficiency UEQ_Dependability UEQ_Stimulation UEQ_Novelty 

A – Traditional 

Onboarding 

N 

Median 

31 

37.0000 

31 

24.0000 

31 

24.0000 

31 

23.8361 

31 

25.0000 

31 

24.0000 

B – Customisable 

Onboarding 

N 

Median 

31 

37.0000 

31 

23.0000 

31 

23.0000 

31 

22.0000 

31 

24.0000 

31 

22.0000 

Total N 

Median 

62 

37.0000 

62 

24.0000 

62 

24.0000 

62 

22.0000 

62 

24.0000 

62 

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), t(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 

B – Customisable Onboarding 

31 

31 

70.3506 

69.8065 

9.48849 

9.43193 

1.70418 

1.69402 

Table 11: Independent T-Test Results 

Levene’s Test 

of Equality of 

Variances 

t-test for Equality of Means

F Sig. t df Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

Lower Upper 

PsyEmp_PostTest Equal variance 

assumed 

.003 .958 .266 60 .822 .54416 2.40291 -4.26237 5.35069 

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 

questions 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). 

Figure 41: Research question explored with qualitative data 
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Figure 42: Positive aspects of the app 

Figure 43: Negative aspects of the app 
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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:  

• Above Average (25% of results are better, 50% of results worse): Perspicuity

• Good (10% of results better, 75% of results worse): Efficiency and Dependability

• 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.
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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. 
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