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1. INTRODUCTION

The concept of a persona was introduced by Alan Cooper, the inventor
of Visual Basic, as a user-centered design tool in his book fiThe Inmates
Are Running the Asylumo [1] A persona is a precise description of a
hypothetical user and what s/he wishes to accomplish. [2] Persona has
been accepted as a general tool and a method for user experience design

and much has been written about personabs strengths. [1,3,4,5,6,7,8]

However, there have been various objections to the applicability of
persona modeling. Typical disadvantages of traditional personas include
followings: personas designed by a UX designer or group members are
not based on data, personas are nhot communicated well, how to use the
personas is hard to learn, and persona development process lacks the
support of executives. [6] Pruitt and Grudin criticized a lack of
connection between research data and personas. [7] Recently, companies
have attempted to introduce a simple persona such as a proto-persona. It
can be created quickly by filling in a specific template such as sketches,
name, behaviors, needs and goals and pain-points in simple format. [8,
9] On the other hand, quantitative data such as survey, factor analysis,
and clickstream data have been used for developing a data-based persona.
Among them, this study focused on clickstream data and in-page web

analytics which can analyze mouse usage patterns in specific web pages.

This study has two goals, as described below. The first goal of this study
is to identify opportunities for data-based personas based on studies of
advantages and disadvantages of formal persona and proto-persona, and
research on web analytics and in-page web analytics. The second goal is to
analyze the functions of in-page web analytics and to develop the persona
clustering function, then study the system that can implement a specific
persona model for workshops and meetings to gain quick user
understandings and empathy without large amounts of user research, and
verify through expert evaluation.

This research proposed a method of data-based persona modeling

6
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based on in-page visual analytics which gather mouse pattern data in
specific web pages. This study defined the data types related to the
persona that can be explored and extracted for the recently developed in-
page analytics software, Beusable. This study modeled data-based
persona and evaluate persona model with experts in user experience
design field.

In Chapter 2, this study described the web service and user experience
design that are the background knowledge for data-based persona. In the
following chapters this study discussed the features and advantages and
disadvantages of the formal and proto persona (chapter 3).

In chapter 4, persona components were derived through analysis and
development of in-page analytics, which are tools for deriving quantitative
data. The modeling of data-based persona was performed based on them
and the process, guide and elements for persona modeling was defined.
(chapter 5). Chapter 6 explores the usefulness and the potential for using
data-based persona through expert evaluations. The final chapter (chapter 7)
concluded the research results, discussions from chapter 3 to 6, and future
research opportunities. The correlations and flows between the chapters are

described in Figure 1.



A Design Study on the Developing In-page Data-based Persona for Web Service

Figure 1: The correlations and flows between chapters in this paper

2. BACKGROUND

This chapter describes a brief introduction of prior studies and milestones
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related to world wide web, web service and user experience design for web
service. As there are various fields in the above-mentioned topics, this study
will only discuss the most relevant and important works for this study. The
overview of each area is explained at the beginning and the details are
explained in following chapters as appropriate.

The review of internet services and world wide web is discussed to find
out key characteristics of service. The user experience design review for
web service includes elements, research methods and quantitative data

analysis.
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2.1 World Wide Web Service

2.1.1 Internet and World Wide Web

The Internet refers to computer networks that connect computers and
exchange information using a communication protocol called TCP / IP
(Transmission Control Protocol / Internet Protocol). The Internet
connects computers with servers and clients. The origins of the Internet
date back to research commissioned by the federal government of the
United States in the 1960s to build robust, fault-tolerant communication
with computer networks. [10] The primary precursor network, the
ARPANET (Advanced Research Projects Agency Network) initially
served as a backbone for interconnection of regional academic and

military networks in the 1980s.

World Wide Web or the Web is only one of a large number of Internet
services. The Web is a collection of interconnected documents and other
web resources, linked by hyperlinks and URLs. [11] Tim Berners-Lee
first proposed vision of a global hyperlinked information system. [12] In
March 1989 Berners-Lee issued a proposal to the management at CERN
(European Organization for Nuclear Research) for a system called
"Mesh" that referenced ENQUIRE, a database and software project he
had built in 1980, which used the term "web" and described a more
elaborate information management system based on links embedded in
readable text. Web services are basically developed as stand-alone
server-independent documents, but the text, image, video, and source
components in the service are linked to other web sites in hyper link form.
This is because the Web, which forms the basis of Web services, is an
information space with independent URL addresses that are accessible
via the Internet and interconnected by hyperlinks. [13] Therefore, users
interact with numerous web services through interconnected web
services, and the connected web services have mutually symbiotic
relationship. These complexly connected Web services have caused

many usability problems, such as making users lose their way in the
10
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internet space and making it difficult to find the information they need.
A web browser is a software application for accessing information on
the Web. Each individual web page, image, and video is identified by a
distinct URL, enabling browsers to retrieve and display them on the
user's device. The first web browser, called WorldWideWeb, was
invented in 1990 by Tim Berners-Lee [14].
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Figure 2: The First Web Browser, WorldWideWeb by Tim Berners-Lee
2.1.2 Evolution of Web Services

A Web service is a software service based on a web browser that utilizes
an Internet network. Mosaic is the web browser that popularized the web
service. Mosaic browser was released by NCSA (National Center for
Supercomputing Applications) at 1993. Its innovative graphical
interface made the Web service easy to use and thus more accessible to
the average person. This, in turn, sparked the Internet boom of the 1990s
when the Web grew at a very rapid rate. [15] Since then, Internet
browsers such as Netscape, Internet Explorer, and Google Chrome have

grown and Web services have grown together.

In terms of technology, browsers have greatly expanded their HTML

(Hyper Text Markup Language), CSS (Cascading Style Sheets),

11
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JavaScript, and multimedia capabilities since the 1990s. One reason has
been to enable more sophisticated websites, such as web applications.
Another factor is the significant increase in broadband connectivity,
which enables people to access data-intensive web content, such as
YouTube streaming. In this context, various kinds of web 2.0 services
are emerging. Web 2.0 emphasize user-generated content, usability,
participatory culture and interoperability for end users.

The term was invented by Darcy DiNucci in 1999 and popularized
several years later by Tim O'Reilly and Dale Dougherty at the O'Reilly
Media Web 2.0 Conference in late 2004. [16] Web 2.0 is a term used to
reflect the perception of the evolution of the Web as a whole platform
that provides advanced and powerful web service to end users in a
collection of Web sites.

The emergence of smartphones made it easier to move web services that
were primarily used for desktop and notebook computers. In January
2007, Apple Computer unveiled the iPhone, the company's first
smartphone. The iPhone was designed around a large capacitive
touchscreen, which supported the use of multi-touch gestures for
interactions and offered features such as a web browser designed to
render full web pages, multimedia functionality. After iPhone, Google
released Android OS (Operating System) as open source operating
system for smartphone. Android is based on a modified version of the
Linux kernel and other open source software and designed primarily for
touchscreen mobile devices such as smartphones and tablets. As the
spread of smartphones spread, many web services began to be developed

in the form suitable for smartphones.

The spread of smartphones has widened the view of responsive web
design and mobile first for web service developers. Responsive web
design is an approach to web design that makes web page render well on
a variety of devices and window or screen sizes. Recent work also
considers the viewer proximity as part of the viewing context as an
extension for responsive web design. [17] Mobile first concept predated

responsive web design which is unobtrusive JavaScript, and progressive
12
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enhancement. Browsers of basic mobile phones do not understand
JavaScript or media queries, so a recommended practice is to create a
basic web site and enhance it for smartphones and PCs, rather than rely
on graceful degradation to make a complex, image-heavy site work on
mobile phones. [18] [19] The smartphone is equipped with various
sensors and it provides a technical basis for presenting customized
service using various context information of the user. As figure 3,
accelerometer, rotation, orientation, gyroscope, GPS (global positioning
system, light, microphone, proximity, camera sensors are typical sensors
installed in popular smartphones. Different smartphone models have
different sensors installed, and newer smartphones are equipped with

more and more sensors, offering new functional possibilities.

Figure 3: Smart Phone Sensors: Galaxy S4 and embedded sensors. [20]

Figure 4 shows the context information used for mobile services. Using
various context information, a web service can provide suitable service
for specific context. [21] According to Savio and Braiterman, the model
also highlights many opportunities for new forms of communication and
computing that integrate into customers' lives rather than interrupting

activities. Mobile applications have only just begun to gain new

13
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customers by providing entertainment, connecting people, managing
schedules, arriving at meetings and leisure activities, and making their

lives easier.
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Figure 4: Context for Mobile Interaction.

2.2 User Experience Design for Web Service

2.2.1 Definitions and Elements of User Experience

The term "user experience" was first used by Donald Norman, Apple's
vice president, to describe his work. He defines the user experience as it

covers all aspects of user interaction that recognize, learn, and use users,
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products, and services. [22] As the design field expanded from hardware
experience to digital experience and service experience, Donald Norman
emphasized the importance of consistent experience design over an
organization. On the other hand, the user experience is defined by the
International Organization for Standardization (ISO) as the perception
and reaction that individuals have through their actual use in anticipation
of the use of products, systems, and services. [23] The definition of 1ISO
is similar to Donald Norman's definition, but it is characterized by
particular focus on recognition and response among aspects of
interaction. The field of user experience design has been popularized as
advance of IT technologies such as semiconductors, networks, Internet
and smart devices. Due to Web 2.0 technologies, advanced rich
interaction design for World Wide Web was diffused and lots of install-

based software were converted to web services.

On the other hand, due to this broad definition, there has been much
confusion in defining and organizing user experience design tasks.
Because of this, Donoghue and Schrage defined the user experience
design by separating the broad view from the consultation view.
Donoghue and Schrage said, AThe term user experience is complex.
From a consultative point of view, the user experience refers to the
relationship between an electrically made customer, product, and service,
and encompasses both the physical user interface, the immersive, the
interaction process, and the feedback system. In the broad sense, the user
experience refers to experiences that involve user behavior and attitudes
and encompasses the motivation to use the system. All of these are
factors that cause changes in the business environment between

companies and businesses. " [24]

J.J. Garrett described the complex elements of the user experience in five
elements. The five elements are as follows: The first element is a strategy
element that presents site objectives based on user needs. The second

element is a scope element that presents content requirements and

15
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functional specifications. The third element is a structure element that
presents information architecture and interaction design, the fourth
element is the skeleton element that performs navigation and information
design to organize the interface, and the fifth element is the surface

design element that performs the visual design. [Figure 5] [25]

Web as software interface | Web as hypertext system

Cancrete
F 9

uﬁi 7 i 7

L J
Abstract

Figure 5: The Elements of User Experience

2.2.2 User Experience Research for Web Service

It is very widespread for a single expert to perform these elements of the
user experience. Therefore, it is common for companies to perform tasks by
subdividing tasks to perform user experience design. It is common for the
user experience designer to be divided into three specialized areas or job

categories, which are Information Architect, Interaction Designer, and User
16
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Researcher. In the case of a small company or project, all three roles are
performed by a single user experience designer. On the other hand, each
role is subdivided in large-scale projects or large corporations that require
expertise, and there are experts in charge of each role. As to the nature and
main role of each role, Russ Unger and Caroline Chandler describe in their

book User Experience Design Project Guide as [Table 1]. [26]

Table 1: The Position and Role of User Experience Design

Position Role
Information User-friendly design of information structures,
Architect navigation, content categories, etc.
Interaction Defines the behavior of the website or application in
Designer harmony with the user's behavior.

Provide insights and directions into the project based on
User Researcher S .

findings from users or validated

Among the three roles, user research is the task of discovering the insights
that underlie the user experience design and evaluating and improving the
design using various user research methodologies. According to interaction
design foundation, user experience research is the systematic investigation
of users and their requirements, in order to add context and insight into the
process of designing the user experience. UX research employs a variety of
techniques, tools, and methodologies to reach conclusions, determine facts,
and uncover problems, thereby revealing valuable information which can

be fed into the design process. [27]

The field of user experience has a wide range of research methods available,
ranging from tried-and-true methods such as lab-based usability studies to
unmoderated online UX assessments that have been more recently

developed. Table 2 contains a description of the 20 most commonly used
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methods in user experience research.

Table 2: 20 User Experience Research Methods [28]

UX Research Description

Methods

Usability-Lab participants are brought into a lab, one-on-one with a
Studies researcher, and given a set of scenarios that lead to tasks

and usage of specific interest within a product or service.

Ethnographic Field
Studies:

researchers meet with and study participants in their natural
environment, where they would most likely encounter the
product or service in question.

Participatory
Design:

participants are given design elements or creative materials
in order to construct their ideal experience in a concrete way
that expresses what matters to them most and why.

Focus Groups:

groups of 3112 participants are lead through a discussion
about a set of topics, giving verbal and written feedback
through discussion and exercises.

Interviews:

a researcher meets with participants one-on-one to discuss in
depth what the participant thinks about the topic in question.

Eyetracking:

an eyetracking device is configured to precisely measure
where participants look as they perform tasks or interact
naturally

Usability
Benchmarking:

tightly scripted usability studies are performed with several
participants, using precise and predetermined measures of
performance.

Moderated Remote
Usability Studies:

usability studies conducted remotely with the use of tools
such as screen-sharing software and remote control
capabilities.

Unmoderated
Remote Panel
Studies:

a panel of trained participants who have video recording and
data collection software installed on their own personal
devices uses a website or product

Concept Testing:

a researcher shares an approximation of a product or
service that captures the key essence (the value
proposition) of a new concept or product

Diary/Camera
Studies:

participants are given a mechanism (diary or camera) to
record and describe aspects of their lives that are relevant
to a product or service

Customer Feedback

open-ended and/or close-ended information provided by a
self-selected sample of users

Desirability Studies

participants are offered different visual-design alternatives
and are expected to associate each alternative with a set of
attributes selected from a closed list

Card Sorting:

a quantitative or qualitative method that asks users to
organize items into groups and assign categories to each

group
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Clickstream analyzing the record of screens or pages that users clicks
Analysis on and sees, as they use a site or software product
A/B Testing a method of scientifically testing different designs on a site

by randomly assigning groups of users to interact with
each of the different designs

Unmoderated UX | a quantitative or qualitative and automated method that
Studies uses a specialized research tool to captures participant
behaviors and attitudes

True-Intent Studies| a method that asks random site visitors what their goal or
intention is upon entering the site, measures their
subsequent behavior, and asks whether they were
successful in achieving their goal upon exiting the site
Intercept Surveys a survey that is triggered during the use of a site or
application

Email Surveys a survey in which participants are recruited from an email
message

As such, the user experience researchers are so diverse that the user
experience researcher must understand and choose the method well,
sometimes in parallel, to achieve the best performance. Christian Rohrer
emphasized insights through a combination of user experience research
methodologies. According to him, while it's not realistic to use the full set
of methods on a given project, nearly all projects would benefit from

multiple research methods and from combining insights. [28]

2.2.3 Data Analytics and User Experience Design

Traditionally, user research based on qualitative data has played a central
role in the user experience design field, but the use of quantitative data is
increasing due to the development of analysis software. The clickstream
analysis and the A / B test introduced in the methodology of the user
experience research in the previous chapter are the way to help design
decision making based on quantitative data. Jon MacDonald emphasized
clickstream analysis (analytics data) and design decision making based on
data. He said that starts by analyzing your existing customers. Look at your
siteds in-page analytics, behavior flow, and site content to get a birdds eye
view of what people are doing. After that, dive into your audience analytics

and demographic data to get a sense of their personas. [29]
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Analytics data describe what people are doing with your live product &
where they go, what they click on, what features they use, where they come
from, and on which pages they decide to leave the site or app. This
information can support a wide variety of UX activities. In particular, it can
help you monitor the performance of various content, Uls, or features in

your product, and identify what doesndt work. [30]

Google is a company that traditionally places importance on analytics data
when making design decisions, and uses the user experience data that they

value, organized in HEART framework in the following table 3.

Table 3: HEART framework of Google [31]

HEART Framework Description

H T Happiness gualitative user experience measurements, such as
satisfaction and ease-of-use

E - Engagement frequency, intensity, or depth of interaction over a given
timeframe (quantitative)

A - Adoption how many new users a product, or an updated feature,
gets in a defined time period (quantitative)

R T Retention how many users stick around and how many start to
churn (quantitative)

T T Task Success what Google defines as fitraditional behavioral metrics of
user experienceo, like time to task-completion, error rate
etc. (quantitative)

In addition, Google focuses on a collaborative culture where data is
important, and also reviews and discusses them carefully to meet the
projectos goals. Thus, Google utilizes data in line with project goals through
a goal-based data tracking system called dégoals-signals-metrics.6 Google's
goals-signals-metrics are shown in Table 4. In addition to Google, most web
services companies are using clickstream analysis as an important tool for

decision making and as a means of evaluating user experience research.
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Table 4: Googlebds goals-signals-metrics [31]

Goals-signals- Description
metrics
Goals identifying the UX goals of a product or feature can be

complicated. Brainstorming around HEART can unite the
team towards one common goal, and weed out the project
goals from the product goals.

Signals kind of like UX KPIs, ésignalsf are the user behavior
signposts. It might help a team to track progress towards
goals. Actions that indicate a goal has been met, or feelings
that correlate to success or failure, should be mapped out here.
Metrics how will signals manifest as metrics? This is where baggy
data gets turned into statistics, which can then be compared
against industry or product standards.

3. BENEFITS AND LIMITATIONS OF FORMAL PERSONA

3.1 Formal Persona

3.1.1 Definitions and Benefits of Formal Persona

The concept of a persona was introduced by Alan Cooper, the inventor of
Visual Basic, as a user-centered design tool in his book iThe Inmates Are
Running the Asylum.6 [1] Cooper pointed out problems such as poor
usability and development practices that focused on convenience when
development is conducted from the perspective of a developer, not a user.
He also had a philosophy that development should be carried out with the
user's features, goals, and actions in mind. Cooper presented the concept of
a persona, but with the efforts of UX experts working in his company,
Cooper, and the User Experience Professional Association(UXPA), a

persona became one of the representative methods of UX design.

According to AAbout Face 4,0 a persona is defined as fithe most central
fictional user character for a narrative scenario-based design process."” [32]
On the other hand, according to the Nielsen Norman Group, persona is
defined as "a user model expressed as a fictional character that shares a

specific goal." [33] Also, according to Ridwell et al., "Persona is a fictional
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character that uses certain sites, products, and brands with similar patterns."
[34]

According to Pruitt and Adlin, a persona puts a face on the user T a
memorable, engaging, and actionable image that serves as a design target.
It conveys information about users to your product team in ways that other
artifacts cannot. According to Meg Hourihan discovery of and experience
with personas, persona will help you, your team, and your organization
becomes more user-focused. [35] Alan Cooper explained the advantages of
persona in three ways. The first is to avoid designing for what Cooper calls
"The Elastic User" & by which he means that while making product
decisions different stakeholders may define the 'user' according to their
convenience. Defining personas helps the team have a shared understanding
of the real users in terms of their goals, capabilities, and contexts. Second,
personas also help prevent "self-referential design” when the designer or
developer may unconsciously project their own mental models on the
product design which may be very different from that of the target user
population. Third, personas provide a reality check by helping designers
keep the focus of the design on cases that are most likely to be encountered
for the target users and not on edge cases which usually won't happen for
the target population. According to Cooper, edge cases which should

naturally be handled properly should not become the design focus. [1]

3.1.2 Elements of Formal Persona

Formal persona is based on the qualitative research of the individual user and based on
the detailed description of the user needs and behavior. According to Kim Goodwin, a
persona captured in 1-2 page descriptions includes behavior patterns, goals, skills,
attitudes, and environment with a few fictional personal details to bring the persona to
life. [4] The formal persona has a wide variety of framework to suit the nature of the
project, and the characteristics of the persona vary widely. Pruitt and Adlin suggested
how various persona components were used based on the existing 31 persona examples

used in user experience design. [36] According to them, there are four basic elements,
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14 personal background descriptions, 18 occupational/task information elements, 6
technical and accessibility uses, and 7 other elements. The name, age, user's
relationship and attitude toward the use of products/services was the most frequently
used components in each field. Meanwhile, George Olsen's Persona Creation and
Usage Toolkit was presented as Table 5. [37] George Olson presented the most
important and frequently used elements among the various persona components. Figure

6 is sample persona for a Fictional Client for ACMEblue. [38]

Table 5: Elements of Formal Persona

Elements Descriptions

Use representative names and photos that can be
immersed in the target persona

A short declaration that implies the characteristics of
persona

Basic attributes of persona including age, gender,
occupation, family relation

Work or Activity A description of what tasks and how they perform to
Flow achieve the goal

Personal and social motivators that persona has for a

Photo, Name

Personal Description

Demographics

Motivation .
particular goal
Goal A description of what motivates persona to have a task
performance goal
Needs Essential requirements of persona based on motivation
. Description of the elements that interfere with current
Frustration goals
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Nicolle - 34 Year Old Certified Mand Therapist from West Chicago, IL

Personal Background

Nicotle hict boen an Occupationsd Therape for nearly 4 decade. She traveis rom her hoste in
Wst Chocape to the city of Caicago wia train daly for her job. She o marmind (Russ) sed hay
two daughtecs ages 5 (Sydney) and 10 morths (Avery) who cooupy most of hee time when she
Is mot warkizg

Snce downtime ix truly a lusury for Nicolle, she likes 10 tabr ach e of her datly ¢

to knep up with the television series that she has parchased seasnn passes for on iTunes ller
IPhoae £ her constant companion—sae uses It to keep In touch with friends and famdy via
comtal aotd ext messages, DUt Mo wses i1 to keep up with ber paticat weekload. In additicn,
she has bar high-enorgy playlist ready to o for her Junchsime workouts 4t the gym in het
bulding

Nicolle cnjoys the all inone aspoct of her iPhoae but does 2ot like to be ettcumberod by the
wires of Bur earbuds that seem to always get teegled in her pociket. She thinks tat the smadl,
single-rar Eurtooth headsets make people lock self-importaat to the point of being ridiculous,
50 she |s besitant 1o even conskder a Bloctooth eption. She is lookiag tor beadphones 10 make
her comunuting lifestyde casler. As Joag i e right beadses docsa't make ber look silly aad can

"Ny Jdoemidiow (s precizan; { make ey paty
moneet coune!™

function as Readphoses and & micropione lor speaking eto durisg phone calls, she could be
provusdnd to give them a iry.

More About Nicolle

Maotivators

Nicole's standard (Fhones ear buds cord contimually gees tangied
when stored in der pocket or casght up in her clothes aad Jacket when
she's working vut o waling te and frem ber effice to e train
statinn. s 2 minor anncyanon, bet remeving the sanoyance wisld be
very welcome

ACMEDIue Bluetooth Headset Trigger Point

Nicole ssiw the ACMEbIue on display ot the Apple Stocw on Michigan
Avenue in Chicago and decided to try them on. She iked them, but
went oziine to Apple.cont and AMazon.com 10 check-out the reviews
unlise 1o further influetoe her dedsion.

Engagement & Activities

Perzonal Computer: High / Flusse; comfnrtable with common apps
Intermet Usage: Medium / Fluent: not adventuresome, but has 2
personal blog. Fichr, YouTabe for friends and farmily

Muobile: High / Fluest; seeks new tosls to help hee day- to-day. Uses
teat musccpay freceently, but not high voluse

Social Networking: ¥acebock & Linkedin no NySpare; she baes to
stay In touch aad aware of how her friends and professionals contacts
e doing.

Television Shows: Bigpest Loser, Scrute, How | Net Your Mother,
Azterican idod, froa Uhefand Ace of Cakes

Magaxines: Stays current with Celebrity aad Pareating periedicals

Figure 6: The Example of Formal Persona

Unger, Russ, and Carolyn Chandler divide elements of formal persona to minimum

content requirements and optional content. [38] According to them, only the minimum

content requirements of the persona elements are essential and the optional content is

very different depending on the nature of the project. Minimum content requirements

are photo, name, age, location, occupation and biography. Optional contents is

education level, salary or salary range,

personal quote, online activities, offline

activities, key entry or trigger point to client, brand, or project, technical comfort level,

social comfort level, mobile comfort level, motivation to use client, brand, or project

and user goals.
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3.1.3 Process of Building Formal Persona

Group interview subjects by role

Identify behavioral variables

Map interview subjects to
behavioral variables

Identify significant behavior patterns

Synthesize characteristics
and define goals

Check for redundancy
and completeness

Designate persona types

Expand description of attributes
and behaviors

Figure 7: Overview of Persona Creation Process

Alan Cooper and his colleagues have continued to develop the process of making
personas. He and his colleagues presented the process of making persona in eight steps
in the book 'about face 4' as Figure 7. [39] A total of 8 steps is a method to map

interview data to behavioral variables.

Persona needs vast amounts of user research because it has to vividly describe the user's
background, purpose, and motivation. According to Unger and Chandler, donét look
for one method to be the answer, however; itds best to find as much data as you can and
mix it with a blend of observational and interview datadthis can also include utilizing
online surveys and analyzing behaviors in social networks. [40] Qualitative user
experience research is indispensable to derive the elements of formal persona.

Qualitative research helps us understand the followings: [41]
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A Behaviors, attitudes, and aptitudes of potential and existing product users

A Technical, business, and environmental contexts®the domaind®of the

product to be designed
A Vocabulary and other social aspects of the domain in question
A How existing products are used

In order to create persona, observation and contextual interview play an important role
in qualitative research. According to Cooper and co-authors, personas should be based
on real-world observation. As discussed in the preceding chapter, the primary source
of data used to synthesize personas should be in-context interviews borrowing from
ethnographic techniques, contextual inquiry, or other similar dialogues with and
observation research of actual and potential users. [42] The process of making formal
persona is not a task that can be accomplished in a short period of time because a vast
amount of qualitative data analysis is essential after intensive user experience research

such as user observation and contextual research.

3.2 Proto-Persona

Proto-persona is a type of persona which is also called ad-hoc persona or quick and
dirty persona. It is common to develop only the core components such as goals and
needs, and the core behavior patterns, it is used when it is difficult to carry out
qualitative research or when it is necessary to form a consensus for quick user-based

decision making among UX projects.

The proto-persona is represented by a simple layout such as Figure 8, in which sketches
and lists of persona name, behavioral demographic information, pain points and needs,
and potential solutions are presented in quadrants. According to proto-persona template
by Gothelf, the top-left quadrant holds a rough sketch of the persona and his or her
name and role. The top-right box holds basic demographic information. The bottom
half of the proto-persona is where space is a place to organize important information.

The bottom-left quadrant contains the userds needs and frustrations with the current
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product or situation, the specific pa