
Bringing my love for design, data, technology and people 

together, I was fortunate to study at the Technological 

University Dublin to earn my Master's degree in UX.


I am passionate about UX research and UI design for 

building intuitive and soul-satisfying technology products 

that align user goals and business needs. 

Hello! I’m Maria, 
Junior UX/UI 
Designer, 
Researcher and 
Product 
Manager

Having managed various internet projects and worked 

different jobs in the past, I have a diverse background in 

SEO Analytics, Accounting and Web Development. I 

believe being able to wear any of these hats gives me a 

unique perspective and advantage when working as a 

UX/UI designer. 
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Increase EV Adoption In 
Ireland - Research Project
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1 member team (myself)

More and more countries in Europe and worldwide are leaning towards more sustainable transport solutions. According to 
the Department of the Taoiseach publication concerning the climate action plan 2021, "emissions from the transport sector 
accounted for 17.9% of Ireland's greenhouse gas emissions in 2020" (gov.ie, 2020). Therefore actions concerning 
greenhouse gas emissions from transportation are essential.



It's no longer a discussion about whether electric vehicles are better for the environment in terms of CO2 emissions. For 
example, a study conducted in the UK about the environmental effects of increasing the use of electric cars showed that by 
switching to all-EV, the country would reduce its yearly CO2 emissions by a whopping 12% (Al-Habaibeh et al., 2019). As a 
result, the UK government has pledged to reach 100% of all vehicles sold in the country to be EV (this pledge is known as 
the 2030 ban in the UK - to ban petrol and diesel car sales (gov.uk, 2020). 

Ireland has also committed to a similarly challenging goal of almost one million electric vehicles in the country by 2030. 



It seems there is a shortfall in EV adoption. At the time of confirming the Climate Action Plan, 
2021, nine years had remained til the deadline of 2030. On average, it would take 119,875 
EVs annually to reach the goal of one million electric vehicles by 2030.

“The Climate Action Plan 2021 and the 2021 updated National Development Plan both 
outline a clear target of having nearly one million electric vehicles (‘EVs’) on Ireland’s roads by 
2030.



Currently there are approximately 41,000 EVs on Irish roads and 1,350 public chargepoints.” 
(Collins, 2021)

The Challenge: Shortfall In EV Adoption

The Problem  (4Ws)
Who is affected: 

Existing and Potential Early Adopters of EVs in 
Ireland, dealers selling electric vehicles, 

What is the problem: 

The overall EV uptake isn't near the desired levels; 
therefore, it is crucial to determine the underlying 
reasons for the low EV adoption.

Where does the problem occur:

The infrastructure consists of many factors, such as 
available government support, one-stop information, 
charging location maps and apps, the actual physical 
charging locations and their technical issues, and the 
availability of private charging stations and home 
instalments. Meanwhile, public awareness and 
common misperceptions also play a crucial role in EV 
adoption rates.

Why is this important: 

without addressing the above issues, there is a very 
dim chance for the Government to reach its plans in 
the environmental policy. 




Discover 
(Research)

I started the exploratory research by writing an academic 
literature review where I looked at 14 sources from 
Ireland and abroad, analysing the problem of low EV 
adoption. When reviewing the literature, I noticed three 
distinct angles authors tend to take when researching EV 
adoption. The first set of research papers scrutinises the 
environmental and behavioural factors preventing EV 
adoption. The second set of articles examines the 
profiles of early adopters - who are the people, their 
environment and motivations for EV adoption. Finally, 
the third set of research papers focuses on analysing the 
existing or proposed solutions and their effectiveness. 

The analysis helped me gain a good insight into factors 
affecting the low EV adoption rates, the existing and 
proposed solutions, and a profile of early EV adopters 
that served as proto-personas. 



Synthesising the research

To synthesise the exploratory research, after completing 
the literature review, I ran through it and recorded the 
main points on sticky notes on the Miro board and 
categorised them into an affinity diagram.

I came up with four broad thematic categories:

 Positive and negative factors 
influencing EV adoption rates

 Early adopters: their profiles, 
motivations and goals

 The pain points the potential EV 
adopters may have

 Existing and proposed solutions to 
the low EV adoption in Ireland and 
abroad.

 Key factors (positive and negative) affecting EV 
adoption


Home-based charging, Income level and education, 
Moral principles, Financial savings and fuel economy, 
lack of awareness, Vehicle price and usage, Availability 
and affordability of charging stations.

2.  Early adopters' profile analysis

Well-educated with mid to higher income, own a house 
with off-street parking, EV purchased as a second car, 
Eco-aware, interested in technologies, have families 
with kids, high-risk tolerance and working full time.

Exploratory Research



3.  Painpoints experienced by EV adopters


Range anxiety, various misperceptions about EVs, Confused 
about different types of EVs, Beliefs about makers 
trustworthiness, Availability and affordability of charging 
stations, Vehicle price and usage.

Word-of-mouth marketing, marketing campaigns, expanding public charging networks, websites with information, 
government interventions, and awareness events.

4. Existing and proposed solutions and their evaluation



Research Hypothesis

I hypothesise that people 
are worried about 
switching to EVs due to 
various misperceptions. 
Therefore, a solution 
targeting existing myths 
should overturn the 
misperceptions and get 
people to consider buying 
an EV as their next 
vehicle.

User Research
I hypothesized that it is crucial to understand people's objective perceptions and the kind of information they lack to 
choose an electric vehicle. 

Such knowledge would allow designing a solution that would help to eliminate misperceptions and contribute to faster 
EV adoption. 

Accordingly,  in the research, I attempted to figure out the following three questions:

 What information do potential EV owners seek before choosing their first EV
 What are their core beliefs and perceptions about owning and driving EVs
 Finally, what myths and misperceptions do they have about Electric vehicles? 



Research Method 1: Social Media Listening
For this part of the research, I joined the public Facebook 
group called the "Irish EV owners association" and 
reviewed public discussions for one month between the 
dates of 15/06/2022 to 15/07/2022.

This Facebook group is for existing EV owners and people 
interested in owning EVs (potential owners). I noticed a lot 
of people who are new to EVs join the group and ask 
questions that are related to buying their first EV (for 
example, a question "Hello, looking for recommendations 
for a good, small 5-seat EV" qualifies as a potential buyer 
question).

In addition, I recorded (print-screened) all threads 
directly related to EV adoption (questions asked by 
potential EV buyers). This analysis resulted in 77 
questions, which gave me a profound insight into the 
new EV owners' most common queries and concerns.

 Social listening process (sample) and the resulting Affinity Diagram.



Research Method 2: Semi-Structured User Interviews
Participant screening

I conducted three interviews with users who fit the proto 
personas frame defined in the literature review.

They are all higher income, higher education individuals 
who drive petrol/diesel cars, own or are soon-to-be 
owners (User 1) of their properties and are interested in 
new technologies. However, none of them has owned EVs. 



Interview protocol:

Each interview lasted no longer than half an hour. They 
were separate interviews, and I met with all three 
individually. I did not record the interviews using any type 
of voice recorder but took detailed notes. 

User interview process sample and the resulting Affinity diagram. Please refer to the full analysis on Miro Boards. 

When conducting the three in-person semi-structured user interviews, I had a list of questions jotted down and 
recorded the interviewees' answers in a notebook. For the research synthesis part, I transferred the notes to the digital 
format in the form of a question followed by three answers provided by all the respondents. Similarly to the social 
listening analysis, I reviewed all answers to extract users' perceptions of owning EVs. Again, I jotted down the insights 
on sticky notes 



This exercise resulted in 18 sticky notes depicting interviewees' perceptions, pain points and false beliefs about owning 
EVs. Like in the social listening phase, I analyzed the results using the Affinity diagram. I split the results into broad 
categories and calculated their popularity by the times they were mentioned in the interviews

 Technical reliability (41%
 Price (23%
 Range (17%
 Charging misperceptions (17%)

https://miro.com/app/board/uXjVOtAVPkQ=/?share_link_id=899925177067


Research Method 3: Perception Survey
Finally, I ran an online survey using Google Forms. I listed various 
perceptions discovered while conducting the literature review and the 
semi-structured user interviews in the survey.  I clustered the 
perceptions and categorized them into the following categories of beliefs

 Positive attitudes and beliefs towards EV
 Cost and quality-relate
 Charging-relate
 Distance-relate
 Long-term effects of owning an EV 



I received 33 responses to the survey. 50% of the respondents identified 
themselves as female, while 50% as male. 

Most respondents, 63.3%, are 30-45 years old, 21.2% are 46-60 years old, 
and the rest are younger than 30

Again, I summarized their 
answers in the affinity diagram, 
which resulted in the following 
categories

 Car cost (mentioned 32%
 Number and availability of 

charging stations (29%
 Low range and practicality 

(18%
 Absence of the second-hand 

car market (8%
 Availability of large EVs (e.g. 

five seaters and bigger) (5%
 Other issues (8%)



Among other issues, respondents 
mentioned the lack of 
Government incentives, fear of 
electricity going out in the house 
and concern with lithium mines. The final survey question ("what would put you off buying an EV?) results and affinity diagram.

I set to analyze the survey results. The analysis this time consisted of two 
parts. Firstly, I examined the responses to the last open-ended question of 
the survey. This question asked what would put the respondent off from 
buying an EV.  

By asking this last question, I was hoping to figure out respondents' 
personal anonymous opinions towards EVs and some additional 
perceptions that I hadn't included in the survey.  



Perception Survey (Continued)
As a second part of the survey analysis, I asked about people's perceptions of EVs. I asked them to evaluate 
statements using Likert scales ranging from "Strongly Agree" to "Strongly Disagree". Here I will provide the resulting 
charts and then give the rationale for the chart data analysis.

Positive attitudes toward the EVs. To what extent do you agree with the following statements about Electric Vehicles (EVs) vs Regular Vehicles (RVs)?



Perception Survey (Continued)

The purpose of this survey was to determine the perceptions people have about driving EVs. I wanted 
to know the most popular positive and negative perceptions as this data could influence ideas for the 
solution. I downloaded the CSV files from Google forms and employed Excel analysis to rank the 
perceptions by their popularity. In addition, in the survey instructions, I requested respondents to 
leave the question black if they were unsure or didn't know the answer. Therefore I set the third 
ranking that showed aspects of EVs people didn't know/were not sure about.

Perception ranking mechanism

Negative perceptions ranked by popularity. Sample size 33 respondents

Positive perceptions ranked by popularity. Sample size 33 respondents



Survey results showed the three most popular 
negative perceptions are related to

 The number of public charging stations (76%)
 Cost (73%
 Range anxiety (48%). 


People are also concerned about taking their EVs 
abroad (45%) and the possibility of installing charging in 
the apartments (42%).

Interestingly a large chunk of respondents didn't 
know about government grants for buying EVs or 
installing charging sockets at home (42% 
respectively). 

This data shows that the marketing messaging should 
focus on increasing public awareness about the new 
public charging stations installed and debunking the 
myth of EVs not being suitable for long trips and trips 
abroad. 

The positive beliefs analysis shows that generally, 
respondents agree with the statement that owning EVs 
reduce fuel cost (94%) and that EVs are more Eco-
friendly than regular cars (91%). Hence, spending funds to 
push the "eco-friendliness" of EVs and savings on fuel 
costs may not be adequate. 



Overall marketing messaging should focus on reliefs 
and additional benefits of EVs that are still unknown to 
the public and try and focus on long-term comparisons 
between EVs and regular vehicles. 



Moreover, the public should hear more about new EVs 
coming to the market and the changes in EV technology, 
as the research data shows an evident lack of awareness 
regarding those questions. 


Perception Survey Analysis and Interpretation

Negative perceptions Positive perceptions



Finally, to fully understand the scope of the problem, I wanted to consider other stakeholders involved in EV adoption 
in Ireland. 

A stakeholder map is significant in the ideation process because it helps to determine the players and elements that 
influence the problem. 

Stakeholder Analysis

At its core are EV manufacturers, car dealers, charging solutions providers and the government.

The involved parties are the existing EV owners,

public charging network businesses, EV part sales businesses, vehicle testers, SIMI (Society of Irish motor industry) and 
various other transport organisations, car sales platforms (e.g. Done Deal), Windscreen repair specialists and others.

In the "informed" section, there are petrol and oil companies, electricity providers, non-EV car dealers, gas station 
network owners, E-Flow and similar tax organisations (as well as parking operators), traditional car part sales 
businesses and others.



Define (Synthesis)

Building User Persona

In November 2019, Deloitte surveyed almost 1500 UK residents considering purchasing a car in the next three years 
(Walton et al., 2021). As a result, it came up with a potential EV buyers framework. They based this framework on 
current car ownership, age, and monthly spending on a car or if bought outright. 

Potential EV buyer’s framework

In addition, they analyzed the primary 
use of the following vehicle, which is a 
further breakdown by personal 
service and use for long-term trips. In 
addition "how the car is used for 
longer trips"  factor was also 
incorporated into the framework. 
After reviewing their survey results 
(Walton et al., 2021), they developed 
potential EV buyers' segments, which 
are depicted on this page.



Building User Persona (Continued)
Deloitte's analysis allowed them to develop some 
examples of detailed potential EV buyers' profiles. The 
individual profiles are derived from a comprehensive 
study of survey data and further qualitative research. 
Each one depicts a typical consumer in a specific market 
area, identifies their essential traits, and then uses the 
simplified data to discuss ways that persona might be 
specifically targeted  (Walton et al., 2021).

Meanwhile, the award-winning US advisory firm Escalent, after surveying 10,293 new vehicle buyers aged 18-80, 
developed a spectrum of vehicle buyers' portraits (Dovorany, 2020) on their attitudes towards EVs. They distinctively 
categorized them by their EV acceptance level, with "Old guard" being the least accepting  and the "torchbearer" being 
the most accepting:

As my next step toward creating user personas, I 
used the User persona map framework, 
originally borrowed from the business analytics 
world.

 I used this model to make more sense of the 
research data from the literature review, social 
listening, user interviews and user surveys. My 
research resulted in some sticky notes depicting 
various aspects of potential EV owners. To 
categorize and analyze the collected data, I used 
the pixelresearchlab template on Miro Boards.

Persona map framework to build research - 
based user personas



User Personas

Persona Matrix

Using Persona map (proto persona Gareth), qualitative user interviews and Walton et al. (2021) and Dovorany's (2020) 
research, I developed the following four personas (Elen, Sarah, Tom and John) and placed them at the different stages 
of the EV adoption process. 

I used the Persona Matrix to understand and analyse the 
personas' willingness to take risks and income level. 
Moreover, the literature review and my research often 
suggested that statistical EV adopters are higher-income 
individuals interested in new technologies and willing to 
take risks with them. 

However, in this case, most personas can be found on the 
bottom half of the grid because my research shows that 
most potential EV buyers who haven't bought the EVs 
yet are on the low-risk-aversion side. In other words, 
they still believe in the misperception that EVs are 
technologically unreliable and that it is better to wait 
another few years before buying them. 



Customer Lifecycle Changes
Finding a UX solution to the low EV adoption rates requires understanding the various types of users and having deep 
insight into the journey they would have to undertake, from being completely unaware of EV technologies to owning an EV. 
The Customer lifecycle stages concept (Kumar, 2020) borrowed from the innovations marketing industry helps to map 
and understand the overall journey and opportunities of intervention (or existing and potential problems/pain 
points). Therefore, the EV adoption process nicely ties in with the customer lifecycle stages framework from the  Marketing 
world. Therefore, Persona should be able to move through the entire lifecycle of EV adoption.

 Awareness.

2.  Interest

3.  Desire.

4.  Action.

5.  Loyalty and Advocacy.

The user is not aware of EV benefits. They just 
heard that there are some savings, but they don't 
even know how the EV works.

The user gets more interested in the EVs. They 
want to learn more about EV technology and if the 
solution is right for them.

The user can see that EV is the right option for 
them. Therefore, they developed a desire to 
purchase an EV.

The user finally takes action and adopts EV:

a) through a dealer

b) orders from abroad

c) finds one in the second-hand market

The user actively participates in EV owners' events, 
forums, and social groups. They start sharing 
positive feedback and promoting EVs to their 
friends and family.



Persona Goal Setting
I learned about using this model of the Customer lifecycle journey (figures 22-25)  in UX from an online video called 
"Using persona grids and positioning to change customer behaviours in UX" on the Vaexperience youtube channel 
(Vaexperience, 2022). 

The Customer Lifecycle Journey diagram enabled me to empathise with user personas and understand where they are 
in the travel and which pain points were discovered in the research process they may be experiencing. In addition, it 
directly fed into the user journey and experience maps. 

Key Drivers of EV Adoption
Understanding and mapping out the factors (questions, concerns) affecting users in their journey towards owning EVs is 
crucial to finding the best possible UX solution for increasing EV adoption.After reviewing the research data (especially 
the qualitative research), I gathered the drivers influencing EV adoption. I categorised the drivers by eight headings: 
Trust, Confidence, Belonging, Financial Reward, Time, Reputation and Long term concerns.

These drivers significantly supported the mapping of the user experience and journey.



Sarah’s Journey Map “As Is” And  “To Be”
I mapped Sarah's everyday journey from home to work on the this page. I depicted two scenarios: "as-is," i.e. a 
scenario whereby Sarah is driving her current car. 



The second scenario is "to-be," i.e. I attempted to show how Sarah's experience would change if she owned the EV.

The journey map allows uncovering some possible angles for marketing messaging and UX improvements. In 
addition, Sarah's journey map enables us to empathise with Sarah fully, understand her everyday struggles with 
petrol cars and see the difference in experience that she would feel if she switched to EV. 



Sarah’s experience map
The experience map shows a more detailed journey through the lifecycle stages: awareness, interest, desire, action and 
loyalty/advocacy. The Experience map helped immensely with the ideation process as I could already uncover some 
improvement opportunities.

Sarah’s Journey Through Customer Lifecycle Stages
I started redefining Sarah’s experience with a very high-level glimpse at the one persona's (Sarah's) journey through 
the customer lifecycle stages. First, Sarah starts her journey as a passive observer; then, she moves into the 
"interested, what's in it for me" phase and decides to become an adopter.



Sarah is already interested in EVs; however, she has no idea what cars are available, has very little knowledge of how 
they work and is afraid that EVs would be too complicated for her. 

In addition, she hears a lot of negative and contradictive opinions about EVs and struggles to find a good source of 
information on how to get her EV journey started.

Sarah’s Problem

“How Might We” Statement

How might we help 
Sarah find the EV 
that suits her needs 
and reduce her 
fears so that she is 
confident and feels 
a desire to own an 
EV, and is ready to 
take action?



Develop (Ideation)

Ideation

To ideate and try solving the "how might we" question, I asked one of the stakeholders to assist me. We ran a rapid 
ideation session. 

First, I introduced him to the findings of the study. Then, together we reviewed the basic categories of the affinity 
diagram.

I wrote the categories on their separate sheets of paper and asked the stakeholder to think and write down all 
possible solutions that come to his mind that would address each of the categories. I did the same exercise. In 
addition, this was a timed workshop set for 20 minutes.

Rapid Ideation Excercise

After the session, I recorded our ideas in an Excel sheet and transferred them to Miro boards. 

The next step was to vote for the solutions we each favoured most.

We each had five votes. The following were the voting results

 website listing various car models, ranking them and allowing people to leave a review (3 votes)
 an app that helps choose and book cars for test-driving (3 votes)
 website debunking most of the EV myths (2 votes)



website answering the most common questions about EVs in Ireland (1 vote)
website providing info about government support with practical information (1 vote)



The next step was to check the market and see what solutions were already available, as I wanted to introduce 
something that is not yet available in Ireland. Therefore, I ran a quick competitor analysis (Table 4). 



Competitor Analysis
To find the existing competition, I reviewed Google results for the first four pages of the query "Electric Vehicle Guide 
Ireland" to see what information is available to Irish customers. Interestingly, there are very few websites dedicated 
to EVs, but most of the search results were EV guides in the form of articles on various news websites. 

This data indicates an opportunity for a website or an app solely dedicated to EVs.

Running the Competitor analysis and review allowed me to understand what content is already out there and how 
this content serves the user’s need to get information about EVs. However, it also led me to believe that the amount of 
information on each source is inconclusive, and there is a severe need for a convenient source with all EV-related 
knowledge in one place.

While doing the Social media research, I recorded all mentions of applications on the Irish EV Owners Association 
Facebook group. Then, in the competition analysis phase, I reviewed all the applications to see if there were any 
opportunities to improve the existing user experience. Most of the apps were related to long trip planning, maps of 
charging stations, and availability. Moreover, most apps have a decent design and functionality; therefore, I concluded 
that the EV charger market was too saturated, and the solutions are already out there.



Competitor Benchmarking

Alternative Solutions Considered

Finally, from the Google search results in Table 4, I  selected the first five results that are not media or news outlets. In 
addition, these websites are either entirely dedicated to EVs or have sections dedicated to EVs. Therefore, I reviewed 
their functionality and came up with a list of features to compare. Since my ideation process resulted in a test driving 
app idea, I also included a test driving function.

It is worth noting that after reviewing competitors, I returned to the list of brainstormed ideas (Figure 30) and re-
evaluated them in light of already existing solutions. I also considered and explored some additional potential 
solutions to user’s problem:

A website debunking most EV myths and answering most common questions about Evs in Ireland - Competitors' 
review uncovered many blog and mass media articles about EVs and guides to EV ownership. So the competition is 
very saturated, and it would be challenging to rank in search results just for the keywords related to "EV guide" 
Therefore, this idea would likely work better as a feature rather than as an actual dedicated solution.

A website listing various car models, ranking them and allowing people to leave a review - I thought it would be 
a good idea to include it as a feature (or the main feature) rather than a separate website as the "completecar.ie" 
already list all EVs available in Ireland. 

However, they don't allow people to leave reviews about EVs.

A website/blog dedicated to finding and importing an EV to Ireland  - I thought it would be enough to have this as 
a blog post or a category of posts rather than the entire website. Youtube channel for potential EV owners 
answering all questions they have - There are a lot of US, UK and German Youtube channels already (not to forget 
the Irish EV owners association's one). Therefore, I think this niche is saturated. 

EV sales app listing new and used EVs - carzone.ie and donedeal.ie already have EVs listed on sale. The competition 
in the EV sales niche is very high. Users already have options.

An "EV Bingo" application/game listing all common EV myths - it would be a fun game to develop; however, it is 
unlikely that potential EV owners would download it. Such an app would be more helpful to existing EV owners who 
are in the loyalty/advocacy phase.

An app listing charging stations nearby and their availability - again, plenty of options are already out there, and 
some apps are good and have superb usability. Also, they are more useful for someone who already owns EVs.



Proposed Solution to Sarah’s Problem
The Venn diagram allowed me to visualise how the  three objectives would come together and what solutions could 
come from merging different ideas. 

This exercise resulted in six possible solutions at (post-its at the intersection of the circles). 

However, only two of the six ideas were at the intersection of all three circles
 An application with car ratings and reviews. It would have a book test driving functionality and lots of information 

about EVs, comparison tables and articles to fight misperceptions about EVs
 An EV sales application with car ratings and reviews. It would also have a lot of information about EV ownership.

Decision Rationale

I decided to go with the first idea because when conducting competitor analysis, I found that few major car sales 
websites also list EVs. In contrast, I could not find a single website or an app that allows the booking of EV test driving 
with various dealers. I chose a mobile rather than a web application mainly because of the push notifications 
function and the level of personalisation native mobile apps provide.



MVP - Minimal Viable Product
Solution description

So the MVP - Minimal Viable Product, in this case, is an app with FAQ for the potential EV owners. 

The app should have a listing of new cars, car rating and review functionality, function to request a callback of the 
dealer, guide to EVs and a set of articles to bust EV myths. I defined the full list of MVP features in the next chapter.



Feature Priority Matrix

A Feature Priority Matrix (Figure 32) is an MVP concept allowing to decide which features should be built now as part 
of MVP and which should be planned for future developments. It categorises features by impact and urgency. Only the 
features under the "high impact/high urgency" category should be included in MVP. 



Sarah’s Storyboard

How is this storyboard related to user research?

I created this storyboard thinking about all the questions I encountered when researching potential EV adopters on 
Facebook. The second most common question there was about EV  recommendation. The Geen Car app would have 
user-generated reviews and ratings about each EV available to purchase in Ireland. The functionality of booking EV 
testing, in this case, is the facilitator for users to take action. 



Deliver (Implementation)

The Green Car App: User Flows
On this and the following few pages, I illustrate the user flows for the Green Car application. I started with hand-
drawn sketches (Figures 34 and 34) and then moved on to low-fidelity prototypes joined in a flow (Figures 36-38). 



The Green Car App: User Flows

Information Architecture



Medium Fidelity Prototype

Medium Fidelity Prototype Testing

After finishing the Information Architecture part, I started developing the medium-fidelity wireframes. For the medium 
fidelity part, I created 20 pages and implemented full interactivity to facilitate user testing. 

Interactive medium fidelity wireframes used for user testing >> 

Testing process and questions

For the  fidelity user testing, I chose five people who would all fit into potential EV buyers' profiles.medium

I expected to see the following
 Do the main flows make sense
 Do users understand what the goal of the website is



Can users understand the iconography of the website
Can users use navigation easily and find a way to achieve the tasks provided?

https://www.figma.com/proto/yNtN4eMYaodRqbZ7Cjm7gd/Green-Car-Wireframes?page-id=0%3A1&node-id=2%3A629&viewport=1306%2C808%2C0.52&scaling=scale-down&starting-point-node-id=2%3A629


Medium Fidelity Prototype Testing (I)
Hypotheses for testing

I tested several hypotheses along the way and proved some right and some of them wrong. For example, I assumed 
that users wouldn't use and need the four browsing buttons on the home screen. Instead, I learned I was wrong 
because all users but one clicked on the "make" button. Meanwhile, the hypothesis that users won't recognize the 
icons at the bottom of the page turned out to be correct. The testing strongly indicated that I need to rethink the 
bottom menu and add labels to it. 


I transferred testing results and user pain points to the . 
Every note colour represents a different user (e.g. "light blue" is user No. 2) as well as my observations. Below I listed 
the main problem areas to tackle when creating a high-fidelity prototype.

 Miro board and recorded them as a flow with post-it notes

Problem areas
 The car model is missing. Users expect to see car models in the search area
 Users get confused between search and browse;
 Redesign the "request test drive" button and change the wording
 Users don't grasp the meaning behind the bottom menu
 Redesign the bottom menu and add labels to icons. 

https://miro.com/app/board/uXjVOtAVPkQ=/?share_link_id=519953040757


High Fidelity Prototype
Due to the usability issues mentioned in previous pages, I decided to redesign the home screen and the bottom 
navigation. Therefore, I moved one of the search functions to the bottom menu and on the home screen leaving only 
two options for the users to choose from: Search by car make and search by model. In addition, I researched and 
found better icons to represent the menu options. Following this logic, I designed the rest of the pages from the 
predefined flows and navigation, including EV FAQs, Myth Busting page and EV and Regular car cost comparison table 
(to debunk some myths around EVs).

I will include the link to the working prototype below as well as some app screenshots on this page.

Working prototype of the Green Car App (before usability testing) >> 



https://www.figma.com/proto/OJpbzjreHBKHSfZmd8UDPW/Green-Car-High-Fidelity---Before-Usability-Test?page-id=0%3A1&node-id=51%3A7851&starting-point-node-id=51%3A7851&scaling=scale-down&show-proto-sidebar=1


High Fidelity Prototype Usability Testing
For the usability test, I used the usertesting.com website. It allows defining the user by nationality, interests, 
occupation and many other factors. They also allow using user screening questions and post-test questionnaires. 

I aimed for five users to test, and since my allowance on usertesting.com was three users, I found two more individuals 
to test the prototype. All five users tested the app using their mobile phones. 

Participant selection and screening

For the usability test, I selected five people who fit the early adopter portrait discovered in the literature review:

30-65-year-old individuals with higher education 

Employed part-time, full-time, or self-employed with a salary of €60k and upwards

Interest in technologies (indicated advanced web expertise).

Testing Process

The test consists of three user - flows for the participants to go through. After each of the flows, I asked participants to 
specify if there was anything they found challenging to find or achieve.

First flow

Signup and proceed to the homepage: Test if users understand the buttons and labels on the signing up screen.

Homescreen -> Search by selecting make and model: to ensure if users can spot the search bar at the top of the 
home screen.

Filter results: find out if users can spot the filter option in the search listing

Visit the car page -> Check specifications, reviews and dealers: test the navigation visibility on the car page just 
below the car photo.

Find more information about the range, battery size and charging speed -  test if users can recognize the links on 
the car specs page.

Add and remove from favourites - test the flow of adding a vehicle to the favourites list. Can they spot the heart icon 
to remove from favourites?

Add to the test drive list and visit the test drive list - check if users can spot the CTA (call to action button) and 
understand its purpose.

On the test drive list, show me how you will change the contact details - check if users grasp the flow on the test 
drive list page and recognize the iconography.

Second flow 

 - test if users spot the CTAs on the homepage


 - Check if the article headlines on the Myths 
page are readable and easy to spot


 - check if users can notice the "more" option on 
the bottom nav and if they would use it to find more information


-  test if the placing of this page is correct.

Try finding the Myths Page
Try finding the article "EVs are more expensive than regular cars"

Try finding Electric Vehicle FAQs and show me how you read them

Find EV and Regular Cars Comparison Table 

Third Flow

Find the "Favorites" list and show me how you will select a car from the favourites list and add it to the test 
drive list - test the flow from "my favourites" to "test drive list". Do users understand the concept?

How will you find Renault by typing in the name? - test the search icon at the bottom navigation.  Is it visible to the 
users? Would they use it?



High Fidelity Prototype Testing Results: 
Homescreen
I watched four test recordings (we did 
the fifth test live online and took 
observational notes while watching 
the participant go through the user 
flows). In the same way, as in the 
wireframes testing, I captured the 
screens users were going through and 
recorded observations on sticky 
notes on Miro. 

Before: After:Changes implemented

 Instead of popular articles, 
now there is a panel with 
FAQ, Myths and Comparison 
Table

 Inactive icons are more 
prominent now, with the 
pass-through rate increasing 
from 30% to 50%.

https://miro.com/app/board/uXjVOtAVPkQ=/?share_link_id=245983577380
https://miro.com/app/board/uXjVOtAVPkQ=/?share_link_id=245983577380


Before: Before:After: After:

Home icon added Additional Info Links

Icons changed, link visibility increasedAdd to favorites flow changed

High Fidelity Prototype Testing Results: Car Listing



Before: Before:After: After:

High Fidelity Prototype Testing Results: Test Driving 
Page 
Changes implemented

 Added a “Delete selected” button (some 
users struggled to find this function)

 Introduce three steps to contact a dealer. 
The user should expect to have steps two 
and three by scrolling down

 Removed “Submit your details” from the 
contact-editing page altogether. I also 
changed the colour of the Save details to 
primary blue.



High Fidelity Prototype Testing Results: Some 
Additional Improvements
Changes implemented

 Changed the "User Account" link to "Update your contact details", moved it to the first position and link to the test 
drive page (two users expected to find “change your information” under the “more”

 Added a “Search Again” button in the “Page Not Found”
 Added the link to the comparison table to the  myths page
 Increased the “Pass Through” rate on the article headers to increase contrast and visibility. One of the users 

couldn’t find the “EVs are more expensive than regular cars” article.

Before: Before:After: After:



After implementing all adjustments, I ended up with the

The mobile application has 19 distinct pages and allows finding EV, adding it to the favourites list, checking its 
specifications, reviews, and dealers list, adding it to the test drive list and requesting a callback from the dealers. 
Additionally, this app has plenty of basic information about EVs (EV FAQ) and pages designed to bust existing EV 
misperceptions (EV myths page and EV vs Regular car cost comparison page). As one of the users said during testing, it 
is a "fabulous resource of all things EV". 

According to the users who tested the app, the app's usability is good, and the flows are straightforward to 
understand and follow. I addressed the issues that arose during usability tests; however, another set of usability tests 
would be handy to test my decisions.


final high-fidelity prototype (artefact).



Final High Fidelity Prototype (After Testing)

https://www.figma.com/proto/Pa8eTWYuSZAmtmouE8yr5l/GCHF---AFTER-Usability-Test?page-id=0%3A1&node-id=10%3A6745&viewport=563%2C649%2C0.11&scaling=scale-down&starting-point-node-id=111%3A9107&show-proto-sidebar=1


Conclusions & Future Development

Importance of the research

With its pledge to one million electric vehicles by 2030, Ireland has chosen to move toward more sustainable transport 
solutions. Therefore the investigation in this field is essential. To target the low adoption rates, one must know why 
they are low. Analysis of the reasons for the low EV adoption, such as widespread misinformation or the "old news", is 
paramount.  

UX offers a robust set of tools to investigate various issues and develop solutions targeting the golden middle 
between viability, desirability and feasibility. Therefore it makes a lot of sense to employ the UX design process to 
tackle the low EV adoption in Ireland.



Key findings and impact

My research aimed to add to the existing knowledge about factors influencing low EV adoption rates. First, I 
attempted to glimpse what information is insufficient for the new and potential EV adopters by employing the 
qualitative Social Media research method.


My research shows that 40% of potential and new EV adopters are concerned with EV charging   

installation, 25% need EV recommendations and car advice, and 11% have questions about planning long trips. 

Second, I conducted three user interviews with potential EV adopters who would qualify as potential EV adopters, 
according to various other papers analyzed. It led me to discover that their most profound concerns relating to EVs 
are Technical reliability, Price, Range and misperceptions associated with charging (e.g. incorrect information about 
the cost of charging stations). 

The third part of the research dealt with people's misperceptions of EVs. Survey results showed the three most 
popular negative perceptions are related to the number of public charging stations (76%), cost (73%) and range 
anxiety (48%). People are also concerned about taking their EVs abroad (45%) and the possibility of installing charging 
in the apartments (42%). Interestingly a large chunk of respondents didn't know about Government grants for buying 
EVs or installing charging sockets at home (42% respectively). The potential and new EV owners' perception analysis 
has never been conducted in

Ireland and many other countries. 

Such information is crucial not only to UX designers looking for solutions to increase EV adoption but also to the 
marketers who need to know how to tailor their marketing messages. 

I suggest that marketing messaging focuses on reliefs and additional benefits of EVs that are still unknown to the 
public and focuses on long-term comparisons between EVs and regular vehicles. 

Moreover, the public should hear more about new EVs coming to the market and the changes in EV technology, as 
the research data shows an evident lack of awareness regarding those questions. 

Limitations and future development

The limitations of this research are primarily related to the sampling size. 

Making judgments that could apply to the whole country would require the number of respondents to be way more 
extensive than in this research. However, I trust that the EV perception analysis, if scaled up to a thousand or a couple 
of thousands of respondents, would provide robust data and substantial value to any government organization 
tasked with increasing EV adoption in Ireland. 

The Artefact, if developed into an actual native mobile application and paired with a landing page (a website dedicated 
to raising awareness about EVs and directing its visitors to download a dedicated app), would make a fabulous 
resource for any new or potential EV adopter. Perhaps even persuade one or two to consider switching to EV.  



Reflections   
Overall, it was a brilliant experience, and I enjoyed researching this topic as I went through all the stages of the UX/UI 
process. However, this is a conceptual case study explicitly made as a research project for the Master's thesis, and I 
was limited in time and scope. If I were to do this case in real life, I would do some things differently:



I would explore other problems, such as questions about installers and installation, as when doing research, I figured 
out there was a clear need and lack of information on installers. Perhaps even with a rating system. 

Another issue for exploration is the second-hand e-car market. Unfortunately, there are currently no dedicated 
websites for second-hand e-cars with comprehensive information about how to evaluate and choose a second-hand e-
vehicle. 

I would still have an app for finding e-vehicles, but in addition to that, I would also build a landing page and a blog 
about EVs. 



Building this case taught me much about the UX process and research methods, such as social media research, 
usability testing and surveys. Furthermore, it was an excellent opportunity to learn about product management as 
Increasing EV adoption in Ireland required considering product lifecycle and innovation marketing questions. In 
addition, I had a lot of "aha" and "wow" moments and was surprised to discover how much significance people's 
psychology and perceptions make and how "common sense" things are sometimes not common at all.



DublinGuide.ie Redesigning a 
Template-Based Website

March - May, 2022

1 member team (myself)

Background

Problem Statement

Dublinguide is a website providing a guide to Dublin's events, famous places, and visitor attractions. The website's 
unique twist is the ability to see all events by location. The developers made the website's UI using a pre-designed 
template. In addition, they didn't plan the information architecture and created categories "on the spot".

Although the traffic to Dublinguide.ie is growing and now reaches nearly 7,000 unique visitors per month, the bounce 
rate is very high at 83.79%, meaning that most visitors come to one page and bounce right out of it. I wanted to 
analyse the website and find out why and how I could improve the usability as well as aesthetics of the site.




The Challenge: KPIs To Improve

Hypothesis

How can I improve the website's usability to improve the key performance indicators of the website (KPIs)
 User engagement and the number of returning users increase
 The bounce rate decreases, and the users spend more time on the website.


I hypothesised that there are several reasons why people bounce right out of the pages:
 The engagement level of the website is too low, meaning there is nothing much to do on the website; therefore, 

users have no intention to explore
 The general aesthetics of the website is poor, and people do not enjoy browsing around.
 There are too few functions, so it doesn't provide tools for the users to fill their needs and, most importantly, to 

keep coming back to it.

DublinGuide.ie before redesign (Homepage):



The “Why”

Business Opportunity 

People tend to get to their favourite locations, parks and squares, but they don't know what events there are as most 
event websites do not list events by the site. In addition, most event websites focus on paid events, and there is very 
little information about free events. Also, most "guide" websites are focused on tourism. Therefore, they lack basic 
information, for example, "where to scrap Christmas trees in Dublin" or "summer camps in Dublin".

This website would be an excellent way to reach regular people living in Dublin. An email marketing opportunity on the 
website would give access to people interested in events and happenings in specific locations, providing a more 
targeted audience for advertisers. In addition, the website could start selling tickets and Dublin tours for tourists and 
locals in the future.

DublinGuide.ie before redesign (details page):



Discover (Research)

First, I conducted a competitor analysis to see where Dublinguide.ie stands among the competition. I looked at the 
following four websites:



Competitor Analysis


 Dublin.i
 Dublin.inf
 VisitDublin.i
 Dublintown.ie

I uncovered the following
 All these websites focus on tourists as well 

as people who are moving to Dublin to live.
 However,  there is very little information for 

locals. Also, the websites that advertise 
events do not show events by location.

Behavioural flow analysis on Google Analytics confirms the hypothesis that most people end up on the specific event 
page and don't go much further and bounce off. Most of the remaining people click on "events" but don't go anywhere 
further and bounce right out of that page, which suggests that the website's structure is somewhat flawed.


Behavioral Flow Analysis - Google Analytics

source: Google Analytics



I ran a stakeholder interview with one of the developers. I wanted to understand their strategic goals for the website. I 
asked the following:

As part of User Research I ran two user interview sessions followed 
by usability tests with potential DublinGuide.ie Users. I wanted to 
check the following:


Stakeholder Interview

Usability Tests & Semi-Structured User Interviews 

I uncovered a lot of essential data, missing features, needs for improvement, and some serious usability issues and 
pain points. The main being
 There is no "filter by date" feature. Therefore, Users are trying to put in the date into the search field
 There is no "save the event" or "add to favourites" on the events page; therefore, users write the event details on 

the notepad
 the navigation is confusing, and users don't know what to click; rather than using navigation, try to use "search."

 What is the purpose of the website
 Who is the target audience
 What would be the perfect outcome, and how would you imagine the success of Dublinguide. ie
 How do you see Dublinguide.ie in the future
 What do you like and dislike about the current version of Dublinguide, and how would you want it to be 

improved
 Is there anything (feature/UI elements) you would like to keep?

I uncovered the following
 We should aim the website at local Dubliners more than tourists
 In the future, the website should be like a hub for all questions related to living in Dublin
 The feel of the website should be cosy, warm, friendly and inviting. 

 How do they currently plan their day out in Dublin
 How do they decide between different events? What is important 

to them when choosing things to do
 Do they prefer events in their usual locations, or do they like 

going to new locations
 I asked them to remember and describe how they planned the 

visit to Dublin last time.
 Finally, I asked them to look around Dublinguide.ie website. I 

asked them to describe the website in their own words and 
explain what they think the website offer

 I then gave them two tasks to perform on the website and 
observed them while they were doing the tasks.



I surveyed ten people to figure out if my hypothesis was correct:


User Survey

 People are more likely to be interested in events that take place in the locations they like and usually go to (location 
is a driver, not the event)

 People tend to subscribe to the news of their favourite locations to know what is happening. 

The following were the survey results.

Think the venue is "important" or 
"very important". Therefore, users 
prefer going to places they have 

already visited; Therefore the 
hypothesis about the venue is 

correct. So, the location could be the 
driver of the events

Do not subscribe to newsletters or 
subscribe but never open them. 


Therefore the newsletter feature is 
not essential to DublinGuide.

 Find out about events on social media 
or word of mouth; Therefore social 

presence would be significant to 
Dublin Guide.

67% 70% 80%



I started the "Define" phase of the UX Process by synthesizing user research findings in Affinity Diagram. First, I 
reviewed User tests and noted the meaningful insights on post-it notes. Then I categorized the messages into 
distinctive categories. Different colors mean different respondents (users and stakeholder).   

Affinity Diagram

Define (Synthesis)



When talking with the stakeholder, in addition to strategical questions, I asked if he could define the typical user (what 
he thinks a regular user is). I also analyzed the Google Analytics data that is available. Finally, I interviewed users about 
their everyday struggles with finding events in Dublin and their habits in organizing their days out. This research 
provided a great source of insights into a user profile. Therefore, I placed all user insights in their category on the 
affinity diagram. This category served as a resource for creating user personas and experience maps.

Affinity Diagram - User Persona Insights



Using insights from the User interviews, I created an Empathy map. It helped me empathize with the user, better 
understand their thinking and behaviour and helped immensely create a user persona. 

Empathy Map

Meet The User



The user journey map helped to uncover some goals, behaviours, mental models and pain points that users 
experience with the current version of Dublinguide when trying to plan their day out in Dublin next weekend.

User Journey Map

“How might we  make planing the 
day out in Dublin quick and 
intuitive for Lisa so that she feels 
organized and in control?”

How Might We Question



When conducting user and stakeholder interviews, I specifically asked them to help me brainstorm some additional 
features that Dublin Guide should have. I also reviewed the competitor websites such as Dublin.ie, Visitdublin.com, 
entertainment.ie, eventbrite.ie and others and took notes of other interesting, specific features. The above research 
resulted in a feature category in the Affinity Diagram. 


I listed the features in the feature prioritisation table, and with the stakeholder, we gave each of them a rank of 1-5. It 
helped us decide what features to build first. We ranked features by the following:

User relevance (is it something relevant to many users or just a few), Usage frequency (how often would someone use 
it), Communication (would it make sense to communicate the feature), Positioning (does the feature strengthen the 
overall market position), Value (does the feature give super powers to users), Complexity level (does it reduce the 
overall complexity of the website), Substitutable (whether it can be substituted), Low implementation Effort (how 
difficult it is to implement the feature) and Growth potential (Does the feature help us grow).

Develop (Ideation)

Feature Brainstorming & Research

Feature Prioretisation Table



I started my ideation process by building a mood board of "inspirational websites". I used some that the stakeholder 
mentioned in his interview. In contrast, the others I chose because I thought they would appeal to the user persona.


I started redesigning the Information Architecture by laying out the existing site navigation in Miro boards. In the 
interview, the stakeholder noted that when uploading new events to the Dublin guide, the categories are created "on 
the spot" and assigned to wherever it seems at the time. This resulted in very complicated and extensive navigation:

Inspirational Websites

Information Architecture Redesign



Card Sorting & AI Redesign

User Flow Diagram (To-Be)
In addition, I created two "To-Be" (ideal) user flow diagrams: one for finding events in the Dublin Art Gallery and the 
second for "Add To Favorites."

I asked the stakeholder and one of the users to participate in the card sorting process. As a result, we redesigned the 
information architecture to make much more sense of it. Moreover, based on the user research, we created some 
categories for future scaling and content strategy (labels in grey).





I continued ideation phase with some extra research and sketches for branding. Finally, I came up with an idea to use 
the famous Dublin Doors as inspiration for the new logotype.


Branding

Typography, Grid, Colors
I did some typography trials and tried different grids and colour schemes and came up with a style guide. After testing 
4,8 and 12p grids, I decided to stick with 4p. 12 column grid because I noticed that 8 point and larger grids were not 
sufficient to use on buttons and labels.




I used medium-fidelity wireframes for typography testing. I also wanted to understand the layout Im going with for the 
mobile app and website before I started playing with high-fidelity colours and photos. 

Click here for the full version view.

Medium Fidelity Wireframes

Typography Iterations, different grid systems

Deliver (Implementation)

https://www.figma.com/file/0Oy1O8jUbndrHRHyVVdQnl/Untitled?node-id=0%3A1


High Fidelity Prototype - Desktop
Full-sized interactive version

https://www.figma.com/proto/lQJgmNxL6eF5XmOvIyXYoG/Desktop-Version?page-id=0%3A1&node-id=2%3A95&starting-point-node-id=2%3A95


High Fidelity Prototype - Desktop (Continued)
Full-sized interactive version

https://www.figma.com/proto/lQJgmNxL6eF5XmOvIyXYoG/Desktop-Version?page-id=0%3A1&node-id=2%3A95&starting-point-node-id=2%3A95


High Fidelity Prototype - Desktop (Continued)
Full-sized interactive version

https://www.figma.com/proto/lQJgmNxL6eF5XmOvIyXYoG/Desktop-Version?page-id=0%3A1&node-id=2%3A95&starting-point-node-id=2%3A95


High Fidelity Prototype - Mobile
Link to the full-sized interactive version

https://www.figma.com/proto/Lmc7Pt6cLFfAZb0fjXFcVK/Mobile-Flow?page-id=0%3A1&node-id=4%3A2993&viewport=42%2C-36%2C0.26&scaling=min-zoom&starting-point-node-id=4%3A2993&show-proto-sidebar=1


Fighting Bias In Voice 
Artificial Intellingence

November - December, 2021

1 member team (myself)

Background

The Problem

The world is becoming increasingly digitized every year. One of the ethical challenges it faces is adapting inclusivity and 
tolerance for all values. In the first part assignment for this project, I analyzed how various AI (Artificial Intelligence) 
powered devices can be biased against different groups of people.

I decided to narrow the “Bias in AI” topic down to the AI voice technologies that recognize real-time human language 
and respond to it. Recent studies show that voice recognition technologies are still biased against groups such as older 
people and males versus females (with a preference towards females). However, the greatest affected by the biased 
voice technologies are individuals who have a non-native English tongue. 

How might we fight bias in speech recognition and NLP (natural 
language processing) technologies so that technology solutions are 

inclusive for all?



Biases in AI - Exploratory Research

Origins of AI

AI is a research field that has been around since the 1940s. The whole  idea of Artificial intelligence is to try to 
understand the nature and design of "intelligent agents".

AI aims to find a way to artificially mimic human thinking, feeling, and other human features. With modern technology, 
we have never been closer to achieving this aim. 

A subdivision of AI that has gained a lot of application in business world is machine learning. In machine learning, the 
knowledge in the system does not have to be provided by experts.



What is Bias in machine learning?

If favored one or another social group against another, machine learning algorithms will continue doing just that, 
essentially forming preferential bias towards or against one or another social group.

Discover (Research)

 Today's natural language processing and speech recognition algorithms are unintentionally biased against various 
groups of people

 The worst affected group is non - native English speakers and people with distinct accents
 This results in increased financial costs due to additional customer service time, user disappointment, and decline 

in customer loyalty, and the opportunity cost of missed sales for home speech recognition devices.

Key Findings

The Washington Post collaborated with two research organizations to evaluate thousands of voice commands given by 
more than 100 persons in close to 20 cities in order to examine the accent imbalance of smart speakers. They 
discovered that the systems revealed significant differences in how individuals from various regions of the United 
States are perceived.

However, those with foreign accents experienced the greatest difficulties. In one investigation, the system 
demonstrated that speech from the test group had roughly 30% more mistakes when compared to what Alexa 
believed it had heard:



Challenges In The NLP Sector - Explanatory 
Research

 We can categorize NLP algorithms into two high-level categories by the input type: Speech and text-based NLPs. For 
this research, we will be focusing only on speech-based NLPs

 There are many different applications for speech and text-based algorithms. All these applications are created by 
companies that use commercially available APIs (application programming interfaces) so they do not create the 
algorithms. Companies who provide APIs control and create the algorithms.

 All NLP Algorithms get better at understanding language by analyzing speech input.
 Users whose speech NLP algorithms do not understand well enough may choose not to use NLP-powered devices 

and services at all. Unfortunately, this situation may create a toxic feedback loop because, at the same time, the 
only way for NLPs to learn is by listening to distinctive accents. 

Key Findings

Research Process & Approach

In my research of the challenges for the NLP sector, I continue looking into available studies and literature, hoping to 
1) understand how the NLPs work, 2) Figure out what the touchpoints for the user experience are  3) Look into 
possible reasons for biases.



What is NLP and how does it work

There have been many attempts to define or summarise what natural language processing is. In general, it is 
attempting to comprehend written as well as spoken language using technology.  As mentioned above, the modern 
NLP is tackled by artificial intelligence and Machine learning algorithms. NLP has many applications, such as text 
recognition for web scraping, automatic article writing, analyzing user-generated content for censorship, and many 
more. 



Classification of NLP algorithms  

At a very high level and by function, we can categorize NLP technologies into two main types:

 Speech recognition technologie
 Text recognition technologies. 


Most NLPs are "hidden" from the user, and the user never gets to interact with them. However, some NLPs have direct 
access and interaction with the users, and for this research, I will only be looking at them.



Top Three Commercially Available NLP APIs For Speech Recognition

 IBM Watson Speech to Text AP
 transcribes English speech to text
 provides developers with speech transcription abilities to applications
 speech recognition accuracy is dependable on the quality of input audio
 service only transcribes words it knows.

  2. Google Assistant AP
 can be embedded into devices to enable voice control
 provides a way to have a conversation with smart devices
 voice control for phone applications, speakers, smart displays, automobiles, watches, 

laptops, TV, and other Google Home devices
 allows to conduct a search, manage tasks, add reminders, control home devices.

  3. Houndify by SoundHound
 voice-enabled conversation functionalit
 enables developers either integrate this functionality into their apps or create entirely 

new apps using it.

What Causes Biases In NLP Technologies?

According to the Washington Post article (reviewed in the previous chapter), Algorithms need a diverse variety of 
inputs to learn and ultimately understand different accents. However, data Scientists say that too many people 
training, testing, and working with the systems sound the same. That means accents that are less common or 
prestigious end up more likely to be misunderstood, met with silence, or the dreaded, "Sorry, I didn't get that." 
(Harwell, 2018). 

In other words, one of the main functions of the algorithm is to self-educate and self-correct. However, NLPs face the 
toxic feedback loop as those exact user groups who would be the most beneficial for the algorithms to listen to avoid 
talking to it due to shame and frustration of not being understood.

User Pain Points Analysis: User Interview
To better understand and empathize with the users trying to use the NLPs, I conducted quick user research with one 
of my close friends, a non-native English speaker with a strong accent.

I asked him to perform five queries* with Google phone assistant

 Please find a carrot cake recip
 How long does it take to drive to Wexford from Bray
 Who is the tallest man on the planet
 What year did the first moon landing happen
 What are the opening times in Smyths Carrikmines today?


Google assistant was great in catching everything he said. After the test, I conducted a short user interview that 
facilitated building the empathy map.


Note: this research is not indicative of real-world situations because users do not ask pre-formulated questions in the real 
world. However I was more interested in his own feedback and thoughts than the the performance of Google’s NLP API.



Empathy Map

Define (Synthesis)



Develop (Ideation)

Ideation Techniques: Mindmapping
Mindmapping

During the exploratory and later explanatory research, I gathered a lot of information about the bias in NLP Algorithithms 
and the effect on users and businesses.



What are mindmaps?

Then, to understand the nature of the problem, I started my ideation with mindmapping. According to Mindmapping.com, "A 
Mind Map is a diagram for representing tasks, words, concepts, or items linked to and arranged around a central concept or 
subject using a non-linear graphical layout that allows the user to build an intuitive framework around a central 
concept."(What is a Mind Map, n.d.)



Using mindmap technique in this proposal

The mindmap I came up with (Figure1) helped me understand that I should focus on finding ways to increase diversity in 
voice input data. 




Ideation Techniques: Crazy 8s
Crazy 8s

The next step in the ideation process was to try and come up with as many ideas as possible. I thought that the most 
suitable way for coming up with rapid ideas was to use the strictly timed Crazy 8s technique.



What is crazy 8s?

According to the uxplanet.org website, "Crazy 8's is a core Design Sprint method. It is a fast sketching exercise that 
challenges people to sketch eight distinct ideas in eight minutes." (Chung, 2020)



This method aims to generate fast ideas without questioning or validating (hence 8 minutes). Thus, it is supposed to 
stimulate creativity and get out of the "first and the only one idea trap."

 

Crazy 8s for this UX proposal

Using the Crazy 8s technique, I came up with eight sketches (figure 2), representing eight different ideas of tackling 
bias in voice technologies. I then discussed the ideas with my UX design lecturer. This discussion was a great help in 
narrowing down and polishing the final concept. 



Rapid Prototype

Journey Map - Context
Google is aware of bias in its NLP algorithms and concerned about its NLP API also sold to other companies; it comes 
up with a solution. 

The solution is to design a new cheaper version of the Nest device, hoping it will appeal to a wider variety of users and 
motivate them to buy and use the device despite their worries about their voices not being recognized. 

In addition, it comes with an educational marketing campaign targeting the above audience in the US, Ireland, and the 
UK. 



Business Opportunity Discovered

I discovered the opportunity to include a language learning module in the new assistant device. I assumed that only a 
reduced price alone would not be a sufficient factor for increasing the sales for the device (which in turn would provide 
it with a broader range of accents). 

Therefore, a language training module should serve as an attractive feature and draw a unique range of people with 
accents that are more difficult to understand (which, in this case, is very beneficial to the algorithm).

Hypothesis Statement

We believe that a new Google Assistant device - Nest Lingua with a well-executed educational/marketing campaign 
and an English Language Training module will draw a broader range of people to use it. In turn, this, according to 
our research, will result in less biased NLP algorithms because of more diverse learning datasets. 




We will measure the success by:

1. The sales amount of Nest Lingua devices and the number of people who turn the language training module on;

2. By conducting experiments similar to the Washington Post (Harwel, 2018) experiment every six months. We aim 
to ensure that understanding the accents of distinct languages reaches an understanding of white individuals from 
the West Coast USA. 




Prototype: Google Nest Landing Page



Usability Testing (Unmoderated)
User Screening

To perform unmoderated user research, I was using a userreasearch.com website. It allows specifying a target 
audience by nationality, interests, occupation and many other factors. They also allow using of screening questions. 

Deciding what users to include/exclude from the research was very tough. I was puzzled between limiting myself to 
English speaking countries and the rest of the world. 

After much hesitation, I decided to opt for all countries and introduce several screener questions. I based my decision 
on the fact that there are more non-native English speakers worldwide than in English - speaking countries, and I will 
be more likely to find suitable candidates if I don't restrict countries. 

I decided to look for someone who does not have native or excellent English skills and are interested in improving their 
English. I wanted to test if the prototype would be appealing for this category. 

They would also be technologically savvy people as they should be aware of what AI-based assistants are, and they 
should also be familiar with the YouTube Music service.



Usability Testing Questions



Changes To The Prototypes: Advert

I tested the prototype and the social media advert with three users. For this research, I will call them User A, User B, 
and User C. All three are male, in their 20s (20, 29 and 22 years old, respectively). User A and User B come from India 
and are Indian, while User C comes from the United Kingdom but was born in Middle East Arabic countries. All three 
are non-native English speakers. 

The good:

All three users think that advert is appealing and visually attractive. They love bright colours. User A and User C 
indicated that they are likely or very likely to click if they saw it in their Facebook feed.



Improvements:

User B said he would not click on the ad because he bought a similar assistant a couple of months ago and doesn't think 
he needs a second one.

User A thought we should highlight Nest Lingua more, especially where it says "Google's assistant and language trainer."




Changes To The Prototypes: Website



Thank You!
Want to talk? Drop me an 
email at maria@mygift.ie


