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Abstract:

The demand for an accessible Web continues to increase and over the last
decade, efforts have been made to establish Web accessibility for everyone,
regardless of disability. However, the underlying problem for an inaccessible
Web, is that the content is not designed according to the mindset of people with
disabilities. The inaccessible perception of the Web increases as barriers such as
inadequate structure, lack of image description and misleading information are

present.

In this master’s thesis the interface of the PSOP system (Palveluseteli- ja
ostopalvelujarjestelmad) was investigated. The study was conducted in
collaboration with Kuntien Tiera Oy in the hope of testing the system with visually
impaired people. The goal of the study was to identify both usability and
accessibility related problems that visually impaired people face while interacting
with the system. Additionally, the importance of the study arises due to the fact
that the Finnish Government has determined Web accessibility guidelines for
content provided by the public sector. Therefore, another goal was to discover
current problems with the user interface and to analyze how well the system
satisfies the Accessibility Directives. The demand of identifying the problems
increases significantly, as the PSOP system is going through development after

the second quarter of the year.

A user-centered test approach was established to achieve the goals. Eight visually
impaired users participated in the tests. The tests were conducted according to
the participants’ requirements in order to establish a realistic interaction with the

system.




The analysis identified both usability and accessibility related problems affecting
real users. According to the findings, visually impaired people will experience
significant obstacles when interacting with the system. As a result, Kuntien Tiera
Oy will need to take the problems into consideration in order to satisfy the

Accessibility Directives and to ensure accessibility for all its customers.
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1. Introduction

For over a decade, the importance of usability testing has increased significantly
and remains as a central part of the design process as technological breakthroughs
continue to impact companies and organizations. The methods for usability testing
are not new and have changed over time. Consequently, a variety of methods can
be utilized, and it is important to analyze which method is the most suitable one for
a specific product or project. Undoubtedly, stakeholders and interested parties
have acknowledge the value of usability and an increasing amount of time and
money is now invested in order to find advancements to satisfy the customers user

experience. (Morris & Dillon, 1996)

The demand for an accessible Web continues to increase. According to Kapsi,
Vlachogiannis, Darzentas and Spyroual (2009), over the last decade, serious efforts
have been made in order to establish Web accessibility for people with disabilities.
However, a core issue for an inaccessible Web is the fact that the content is not
designed according to the mindset of people with special needs (Bradbard & Peters,
2010). According to Bardbard and Peters (2010), the inadequacy of Web
accessibility results from an illogical design process instead of from insufficient
utilization of technologies. Consequently, barriers such as misleading content,
inadequate structure, lack of image description and access to tables and other

content are commonly encountered (Bradbard & Peters, 2010).

Although, improvements are constantly done to ensure Web accessibility, people
with disabilities will still encounter difficulties when interacting with the Web. The
importance of establishing Web accessibility will continue to increase, since new
technology emerges and as users will keep interacting with web content in new and
innovative ways (Kapsi, Vlachogiannis, Darzentas, & Spyroual, 2009). As a result,
several countries are demonstrating their support towards Web accessibility, by
policies and legislations that require authorities to make digital services accessible.

Similarly, Finland has followed the directive of the European Parliament, to ensure



accessibility of websites and mobile applications provided by the public sector, and
included the Accessibility Directive into the law, which entered into force on 1° of
April 2019 (Valtiovarainministerio, 2018). However, the Accessibility Directive
concerning websites provided by the public sector, will be applied gradually from

the 23" of September 2019 (Valtiovarainministeri®, 2018).

Kuntien Tiera Oy has acknowledged that the Accessibility Directive concerns the
company and the service voucher and purchased service system (Palveluseteli- ja
ostopalvelujarjestelma, PSOP). Therefore, Kuntien Tiera Oy is determined to
address both usability and accessibility related problems, in order to comply with
the law. Consequently, Kuntien Tiera Oy indicates that the customer interface is of
high priority, due to the EU Accessibility Directive. Kuntien Tiera desires that the
PSOP system would be tested with visually impaired users on the customer side, as

further research is needed to identify problems and hindrances.

1.1 Context

Accessible Web design, universal usability and design for all, involves the design of
products and services, as well as websites, to be usable by the general public or by
anyone who wishes to interact with information on the Internet (Brophy & Craven,
2007). This involves the whole population in the society, not excluding the minority
of people with disabilities. According to Brophy and Craven (2007), the
requirements are satisfied when the on-screen information is accessible by all,
regardless whether the user uses assistive technology or not. The founding father of
the World Wide Web, Tim Berners-Lee, pointed out in 2001 that “the power of the
Web is in its universality. Accessibility by everyone regardless of disability is an
essential aspect” (Sevilla, Herrera, Martinez, & Alcantud, 2007). Searching for
information on the Web, or simply accessing it without any significant hindrances,
might be something that we take for granted. However, the ageing population and
people with different kind of disabilities, e.g. sight impairment, may experience real

obstacles. A considerable amount of time and work has been done in order to make

N |



the Web more accessible for the purpose of utilizing the Web to its fullest, whether

the user has a certain disability or not.

A substantial number of guidelines have been set by the World Wide Web
Consortium in order to ensure accessibility on the Web. These guidelines are
referred to as Web Content Accessibility Guidelines (WCAG). The initial version,
WCAG 1.0, was introduced in 1999 when the Web was not as heavily used as in the
21%t century and mostly consisted of informative sites and a handful of e-commerce
platforms. Today, the accessibility guidelines have been further developed, due to
the digitalization of the society and a new set of guidelines, including the usage of
mobile devices, known as WCAG 2.1, has been introduced. The Finnish government
has consented to making the digital services provided by the public sector
accessible for all the citizens, in order to benefit the whole population. A proposal
from the government of a law that ensures an accessible Web has already been
submitted to the Parliament, with the intention to promote equal opportunities to
act fully in a digital society. The accessibility requirements of public websites and
services begin to apply gradually from the 23™ of September 2019, depending on
when the website is published. These accessibility guidelines concern Kuntien Tiera
Oy considerably and are highly relevant for the PSOP system. Since the PSOP system
provides an effective alternative to utilize and manage social welfare and health
care services on their platform, an accessible platform is required. Kuntien Tiera Oy
is determined to increase as well as test for the accessibility of their platform, due
to the fact that the customer base consists of an ageing population and of people
with disabilities using a variety of assistive technology. Nonetheless, a thorough,
more technical study regarding the Web Content Accessibility Guidelines has
initially been conducted by Kuntien Tiera Oy. However, it is important to point out
that a fully accessible platform that satisfies the accessibility guidelines does not
necessarily reflect whether the platform is actually accessible by the end user.
Therefore, Kuntien Tiera Oy hopes to test if the platform is accessible in reality, by

conducting a usability test involving real users with disabilities.



1.2 Purpose of the study

The purpose of this study is to understand what challenges the users face when
interacting with the PSOP system. Furthermore, it is important to analyze what kind
of hindrances the target user group face and whether the system holds obstacles

and problems that are related to accessibility and usability.

Within the scope of the assignment from Kuntien Tiera Oy, it is hoped that the PSOP
system will be tested for its accessibility with real users. The usability testing
regarding the customer’s accessibility has the highest priority and is therefore the
center of the study. In the customer interface, high priority is given to accessibility
and the EU Accessibility Directive. Earlier feedback on the system has focused on
problems among the visually impaired users on the customer side, and further
research is desirable to address these problems. Since a large amount of money is
invested yearly in the service, the thesis will work as an indicator and as a
“checklist”, in order to recognize the systems current state and for Kuntien Tiera Oy

to determine what actions are required for establishing accessibility for all.

The study is conducted both through a survey and a usability study to analyze if the
PSOP system satisfies the WCAG guidelines that are defined for web services
provided by the public sector. The corner stone of the study is to identify how
accessible the system is among disabled users, even if WCAG is met or not, since it
does not necessarily mean that a service or platform is accessible even though all

the guidelines would have been satisfied.

1.3 Identifying the research questions

Usability and foremost the accessibility of websites provided by the public sector
are of significant importance, in order to ensure equivalent service for the whole
society. Hence, the Finnish government has established guidelines for the gradual

implementation of the Web Content Accessibility Guidelines that affect websites



provided by the public sector (Valtiovarainministerio, 2018). The motivation behind
the study, is to provide valuable insights for Kuntien Tiera Oy, in order to ensure
and establish equivalent accessibility for all its users. The research will be conducted
by user testing, involving participants with sight impairment who are utilizing
assistive technology. In order to identify the problems within the system, the

following research questions will be answered:

RQ1: Although a technical test regarding the WCAG has previously been conducted,
what kind of problems do users with sight impairment experience when interacting

with the PSOP system?

RQ2: What are the reasons behind the identified problems within the PSOP system

and what kind of actions should be done in order to eliminate the problems?



2. Literature review

The following chapter will present the literature used in this study. Chapter 2.1 will
discuss disability and how it is defined worldwide as well as in Finland. Chapter 2.2
will present the fundamentals behind Web accessibility. Chapter 2.3 will present the
key aspects of Web Content Accessibility guidelines, how they have changed over
time and how they have evolved into a standard that has been adopted and applied
in the Finnish law. Chapter 2.4 presents the background behind usability and
highlights the importance of it. Chapter 2.5 further discusses commonly used
usability methods and characterizes differences between human centered and

automated methods.

2.1 Defining disability

Defining disability under one general term, can be somewhat challenging. According
to researcher’s, disability is established and conceived when our society considers
that the vast population is fully functional. On the contrary, we often fail to account
the diversity among the population in our society. Since the definition of disability is
a broad term and due to the fact that disability comes in many shapes and formes, it
is difficult to characterize it under one specific term. In many cases, disability can be
viewed as a part of the human condition, a condition that will most probably affect
the majority of the world’s population at a given point in their lives. This probability
will seemingly increase at a later stage in life. On the other hand, the World Health
Organization defines disability as an umbrella term that consist of various
impairments, activity limitations and participation restrictions. According to the
World Health Organization, the impairments in relation to health, are considered to
be a flaw or loss of psychological, physiological, biological structure or body
function. In its simplicity disability refers to a problem in an individual’s body
function. However, activity limitation is known as a limitation or difficulty that an

individual is facing when executing a certain action, whereas participation



restriction is known as problems encountered in life situations. (World Health

Organization & World Bank, 2011)

The number of people in our society with disabilities is increasing. This may in fact
be due to the ageing of the population and a result of growing numbers of chronic
health conditions that are related with disabilities. The chronic health conditions
associated with disabilities are for example diabetes and mental illness to name a
few. According to the World Health Organizations report on disability, there are
more than a billion people in the world living with some kind of disability, which
equals to roughly 15 percent of the world’s population. These numbers are based
on the 2010 global population estimate, with a growth of nearly 5 percent
compared to the earlier WHO estimate from the 1970s. The condition of disability
varies significantly and although it is estimated that approximately 15 percent of
the world’s population are living with some kind of disability, the World health
Organization reports that there is no explicit or implicit distinction between health
conditions when it comes to classifying disability. However, not all of these 15
percent of the world’s population, are living with something that is classified as
severe disability, such as autism, dementia or Down syndrome just to name a few.
Disability commonly correlates with disadvantage, as disability is often emphasized
with wheelchairs and with blind and deaf people. However, the nature of disability
varies significantly depending on different conditions and factors. (World Health

Organization & World Bank, 2011).

According to the Finlex data bank of the Act on Disability Services and Assistance
(3.4.1987/380 §2), a disabled person is referred to a person who, due to an injury or
illness, has a particular difficulty in normal life performances and activities over a
longer period of time. In other words, disability is taking form when a disabled
person faces distinct hindrances, which restricts their effective presence in society
equally compared with others.

The late theoretical physicist and cosmologist, Professor Stephen W Hawking
(World Health Organization & World Bank, 2011), speaks about disability and equal

enjoyment of human rights in the society as follows:



“Disability need not be an obstacle to success. | have had motor neuron disease for
practically all my adult life. Yet it has not prevented me from having a prominent

career in astrophysics and a happy family life.”

(World Health Organization & World Bank, 2011)

According to Henrik Gustafsson from Invaliidiliitto (2016), disability is no longer
defined primarily as a medical or social issue, but above all as a human rights issue.
Thus, human rights are seen as the basis for new legislation and for people with
disabilities as human rights holders, who must also be able to claim their rights as
individuals. The United Nations Convention on the Rights of Persons with
Disabilities (CRPD), adopted by the United Nations General Assembly in late
December 2006, is the first comprehensive human rights treaty of the 21 century
(United Nations, 2006). Finland was among the first countries to sign the agreement
in early 2007, as the Parliament approved the government’s proposal for
ratification (Gustafsson, 2016). The CRPD came into force on the 10" of June 2016
(Gustafsson, 2016). The agreement quickly became one of the most widely
accepted UN human rights conventions and has already been signed by over 160
parties, including the European Union as a regional integration (Mahlamaki, 2015).
The key distinction in the convention is that disability does not reside in the person,
rather in the society. The United Nations Convention on the Rights of Persons with

Disabilities will be discussed more in depth in a later stage.

In order to draw a broader perspective on the statistics of disability in the European
Union, data retrieved from the European Health and Social Integration Survey
(EHSIS), illustrates the working ability among disabled people, their well-being and
their participation in restrictive barriers (Eurostat, 2015b). The presence of
limitations and the well-being of people with disabilities, compared to other people,
can be examined from the indicators of the survey (Eurostat, 2015b). In Finland, the
corresponding number of people with disabilities between ages 15 and 64, has risen

to 15 %, which equals to over 500 000 of the whole population (Eurostat, 2015b).
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According to Eurostat (2015b), the responding percentage of the sampled

population was approximately 26 %.
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is employed
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Figure 1: Employment among people between ages 15-64 with activity difficulties in European countries

(Eurostat, 2015b)

Figure 1 illustrates that less than every second person with a basic activity difficulty,
between ages 15 and 64, are employed. Such activity difficulties are for example
hearing, seeing or a similar difficulty that has lasted or is expected to last more than

six months. According to figure 1, the percentage of employment among people



with no activity difficulties in Finland is 73 %, which is among the highest in the
European Union. However, the employment rate of people with a basic activity
difficulty in Finland is an astonishing 61 %, barely behind our neighboring country
Sweden, with a rate of 66 %. The employment rate among people with a basic
activity difficulty in Finland, is significantly higher compared to central European
countries. The employment rate in Finland is also significantly higher than the
average percentage in the European Union. Figure 1 further illustrates that Finland
with 12 %, is among the countries with the lowest percentage difference between

people aged 16 and 64 with and without a basic activity difficulty. (Eurostat, 2015b)

Figure 2 illustrates different difficulties in various life areas among disabled people.
A specific life area that is significantly interesting for this research, is the use of
Internet. According to figure 2, it can be noted that the use of Internet and age does
not have a distinct correlation. Nonetheless, the use of Internet does not
necessarily make a significant difference on the issue of using the Internet among
disabled people. The relation between disabled people and their usage of different
Internet services, works as a prelude for the upcoming discussion about Web

accessibility. (Eurostat, 2015a)
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Figure 2: Disabled persons in the European Union aged 16 and over, reporting hindrances in various life area
(Eurostat, 2015a)

2.2 Defining Web Accessibility

The general term of accessibility addresses the equality of user experience for all
people in the society, regardless of disability or age-related impairments.
Accessibility is one of the key points in the CRPD, as the aim is to help and
overcome limitations and hindrances that people with disabilities face when
participating in various life areas. The corner stone of accessibility is to take the

diversity of the people into account, as well as the design and the implementation

S.

of the environment. This includes the accessibility of different services, the usability

of certain tools and foremost the comprehensibility of the information as well as

the possibility to participate in personal decision making. Accessible environments

are commonly implemented in the Finnish society, as most buildings and public

transport have an easy access for people with various health impairments. (United

Nations, 2006)



This study will, however, have its focus on Web accessibility. According to the Web
Accessibility Initiative (2005), Web accessibility is referred to a Web that is
accessible by anyone, not excluding various impairments or age restrictions. Web
accessibility focuses on platform design, allowing people with disabilities to
perceive, interact and use the Web as it is or with tools such as screen readers and
other assistive technologies (WAI, 2005). As the founder of the World Wide Web
and the director for the Web Accessibility Initiative, points out: “the power of the
Web is in its universality. Access by everyone regardless of disability is an essential
aspect” (Sevilla et al., 2007). In other words, the essential condition of the Web
should be designed to work and practiced by everyone, regardless of disabilities
such as mobility, hearing, visual or cognitive impairments (WAI, 2005). Although the
usage of the Web further increases communication as well as interaction, the Web
Accessibility Initiative (2005), points out that websites and digital services, which
are poorly designed, create usage barriers that may exclude the ageing population
and people with disabilities from using the Web. An earlier study conducted by
Nielsen Norman Group, revealed that a person with visual impairment, low vision or
completely blind, experiences the Web three times as hard to use, compared to
sighted users (Brophy & Craven, 2007). Consequently, meaning that visually
impaired people have a significantly higher possibility to be excluded from accessing
the Web. In order to ensure that people with disabilities are able to digitally
participate in various life areas (i.eg. education, employment, services and health
care), is according to the United Nations Convention on the Rights of Persons with
Disabilities, foremost a basic human right (WAI, 2005). In other words, accessibility
has been relocated from a highly immense theoretical aspect into a significantly
important goal, embraced by several European countries, including Finland.

The importance of accessibility has increased significantly in recent years, due to
the substantial development of digitalization (United Nations, 2006). Today,
accessibility is perceived as a political issue, instead of an issue related to web
design, and further registered in the CRPD (United Nations, 2006). According to
article 9 of the CRPD (United Nations, 2006), the issue regarding Web accessibility is

defined as follows:



“States Parties shall take appropriate measures to ensure to persons with disabilities
access, on an equal basis with others, to the physical environment, to
transportation, to information and communications, including information and
communications technologies and systems, and to other facilities and services open
or provided to the public, both in urban and in rural areas”

(United Nations, 2006)

“Accessible Web design”, “design for all” and “universal design”, are all terms
closely related to Web accessibility. These terms are compiled when the on-screen
information is accessible and provided in a manner that does not contend with the
use of assistive technology. According to Brophy and Craven, in terms of Web
accessibility, “design for all” is specified as a website or web service that is
accessible to everyone, and where a well-designed website does not have to
scarifice its savvy features for accessibility. Undoubtedly, accessible web design
benefits the general public, the importance of accessibility is increasing due to
people’s usage of the Web with multiple devices, such as personal computers,
smart phones and tablets. However, social aspects are not the only factors that
motivates the Web to be more accessible, financial factors are also a major key in
the entirety to establish an accessible Web presence. According to Brophy and
Craven, organizations and companies are realizing the growing demand of
accessible websites and are therefore determined to promote their services to a
wider audience. Taking this into account from an economic point of view, a Web
that is accessible and further supports assistive technology, is a valid aspect to for a
company to consider, in order to maintain and enhance the image of a business.
Several organizations have already established this and are readjusting their
strategies and policies in order to provide equal service for all. (Brophy & Craven,

2007)

Although an accessible Web benefits the general public, financial disadvantages are
still present, as Richards and Hanson (2004) points out, “the cost of creating
accessible Web content is substantial”. Hence, as it may result in unexpected
expenses for several websites that contain a substantial amount of aged content
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that needs redesign, in order to be accessible. Additionally, an inconsequential
improvement or effort in designing a website more accessible, e.g. labeling ALT tags
for images, may promptly result in high costs for a company (Richards & Hanson,

May 17, 2004).

2.3 Web Content Accessibility Guidelines

The goal of the World Wide Web Consortium’s Web Accessibility Initiative (WAI),
was in the late 1990s to improve the accessibility of the Web for people suffering
from different disabilities. The vision was to provide an international standardized
model for defining Web content accessibility. These guidelines are also known as
the Web Content Accessibility Guidelines (WCAG) and where the first version,
WCAG 1.0, was published in 1999 when the Web consisted mostly of informative
sites and a handful of e-commerce platforms. The guidelines of WCAG 1.0 were
mostly set in order to make HTML pages more accessible for disabled people, due
to the rising development and need of assistive technology. (Reid & Snow-Weaver,

Apr 21, 2008)

2.3.1WCAG 1.0

According to the World Wide Web Consortium (W3C) (1999), WCAG 1.0 is
comprised of 14 guidelines and within the guidelines there are a total of 65
checkpoints. These checkpoints are mostly intended for web developers to describe
how web content should be designed in order to establish accessible (W3C, 1999).
Consequently, to ensure the accessibility of the Web, WCAG 1.0 also consist of
priority levels, ranging from 1 to 3 (W3C, 1999). These priority levels are created to
enlighten the importance of the checkpoints, as each checkpoint is assigned with a
priority level in order to ensure that the content is as accessible as possible for the
general public (Power, Freire, Petrie, & Swallow, May 5, 2012). As a practical

example, if the web content satisfies the requirement for all priority 1 checkpoints,

14



Level A has been established (W3C, 1999). Similarly, the updated version of the
Web Content Accessibility Guidelines, WCAG 2.0 (which will be covered in a later
stage), Level A is of significant importance for a websites accessibility and should
always be required (Reid & Snow-Weaver, Apr 21, 2008). Furthermore, if all priority
1 and priority 2 checkpoints are fulfilled, the websites conformance level results in
AA (W3C, 1999). Additionally, conformance Level AAA is established when all
priority checkpoints are met (W3C, 1999). Noticeably, WCAG 1.0 was quickly
recognized by several countries and for years it served as the standard for Web
accessibility, as initially intended by WAI (Power et al., May 5, 2012). According to
Power et al. (2012), despite WCAG 1.0 was widely accepted as the standard for Web
accessibility, certain criticism arose against WCAG 1.0, resulting in loss of support
for the guidelines. Most of the criticism arose opposing the testability of the web
contents accessibility and towards the inconsistency of the technical knowledge of
the guidelines (Power et al., May 5, 2012). According to Power et al (2012), the
conformance levels missed serious empirical evidence, as difficulties arose in
determining whether a website with a level AAA of conformance was in fact more
accessible than a website with a level A. However, the awareness of the soon to be
outdated guidelines of WCAG 1.0, served as an initiative for W3C in developing new
guidelines for Web accessibility, WCAG 2.0 (Reid & Snow-Weaver, Apr 21, 2008).
These guidelines were later published in 2008 by WAI, with the aim to resolve and

address problems that the former guidelines contained.

2.3.2 WCAG 2.0

WCAG 2.0, which is also an ISO International Standard, ISO/IEC 40500:2012, was
published in December 2008 (W3C, 2005). Since its publication, WCAG 2.0 has been
acquired by several governments and organizations worldwide (W3C, 2005). WCAG
2.0 has rapidly been established as the standard for Web accessibility (Council of
the European Union, 2016). In late 2016, the European parliament approved the

directive and the guidelines of WCAG 2.0, which requires websites operated by the



public sector, to conform at least with the level AA of WCAG 2.0 (Council of the

European Union, 2016).

The two main characteristics that distinguishes WCAG 2.0 from the prior outdated
guidelines, are testability and further the non-reliability or dependence of a certain
technology (W3C, 2008). In terms of testability, compared to the prior WCAG 1.0,
which consisted of more technical guidelines, the main criteria for WCAG 2.0 is that
the web content should not only be technically testable, but also testable by real
physical users (Reid & Snow-Weaver, Apr 21, 2008). According to Reid and Snow-
Weaver (2008), it is necessary to involve the human factor as well, especially when
evaluating if the web content is competent enough to pass the criteria of the
guidelines. However, WCAG 2.0 has a slightly different structure compared to the
prior WCAG 1.0 and according to W3C (2008), WCAG 2.0 consists of guidance’s,
principles, specific guidelines and of success criteria. Additionally, W3C (2008)
provides four specific principles for Web accessibility; Perceivable, Operable,

Understandable and Robust, which can be seen in figure 3:

\
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§
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]
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Figure 3: Principles of WCAG 2.0

According to W3C (2008), the principle of Perceivable, can be summarized as the
aspects of Web accessibility, which requires the content and the information to be

perceivable by all the senses of the user, free from undetectable content (W3C,



2008). In practice, it means that the web content must be redesigned and capable
of being converted into braille, symbols, speech or to a simplified language (W3C,
2008). Consequently, the web content should be accessible, regardless of the
underlying disability. According to W3C (2008), the principle of perceivable has a

total four guidelines and are summarized as follows:

1.1 Provide text options for web content that is not in text format and

further be transformed into content that certain people require, i.e. audio

and uncomplicated language, just to name a few.

e 1.2 Provide options for media content as a function of time

e 1.3 Provide web content in varying ways, not excluding any information or
without losing the structure of the content

e 1.4 Design the web content in a specific way that allows for efficient

interaction, excluding hindrances with the content.

According to W3C (2008), the principle of Operable, signifies that the web content
needs to be programmed and designed in an efficient way, in order for people with
disabilities to use the Web to its full extent (W3C, 2008). The user interface, its
components and the navigation on the Web must be operable, signifying that all
functions on the site must be accessible by only using the computers keyboard
(W3C, 2008). Additionally, the content must be as clear as possible, since headers
must be descriptive and contain a clear link that informs the user if it can be
interacted with W3C (2008). W3C (2008) further points out, that there should not
be time constraints nor anything on the website known to cause seizures, such as

epilepsy. W3C (2008) summarizes the four guidelines of operable as follows:

e 2.1 Provide full functionality and accessibility to content by the usage of
keyboard

e 2.2 Provide web content with no time constraint and ensuring users to
sufficiently read and use the content

e 2.3 Provide web content that does not cause seizures



e 2.4 Providing ease of navigation throughout the content and ensuring that
users are able find the desired information as well as locate themselves on

the site

The content has to be Understandable and according to W3C (2008), WCAG 2.0
clearly indicates that the content on the platform must be programmed in such a
way that people with disabilities are able to understand it (W3C, 2008). In other
words, information, various functions and the language must be clear and
understandable (W3C, 2008). Additionally, if the web content includes forms, the
forms should clearly indicate the formality in which way the information is desired
(W3C, 2008). In accordance with W3C (2008), the principle of understandable only

contain three guidelines, which are summarized as follows:

e 3.1 Provide web content that is readable as well as understandable

e 3.2 Provide predictable web content, in order to ensure that users can
predict what is going on

e 3.3 Provide input assistance, in order for users to avoid mistakes and

possible correct them

According to W3C (2008), the web content has to be Robust and programmed in
order so that users with assistive technology are able to access the information with
their tools (W3C, 2008). The principle of robust is significantly important, as the
technology behind assistive tools and devices is constantly evolving. The principle
only consists of one guideline and according to W3C (2008), it can be summarized

as follows:

e 4.1 Maximizing compatibility to current agents as well as the ones to come,

by highlighting the importance of assistive technology and tools.

The fundamental idea behind the twelve guidelines of WCAG 2.0, is to provide web-
developers and designers an underlying path that needs to be followed in order to
produce accessible web content. Noticeably, WCAG 2.0 also consist of conformance

levels, similarly ranging from Level A to Level AAA. Consequently, Level A should
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always be required. However, it is significantly important that all the success criteria
are testable, as difficulties may rise when determining if the web content meets the
success criteria or not. Consequently, if the success criterion is satisfied, it may in
fact indicate that a website does not support assistive technology, which is an
essential aspect when discussing Web accessibility. According to W3C, the term
testable, in terms of WCAG 2.0, consists both of machine testing and human
interaction in order to evaluate the web content. However, the human factor and
the importance of performing user tests with real users increases, as a conformance
Level of AAA does not necessarily indicate that the web content is fully accessible to

all individuals. (W3C, 2008)

In addition, WCAG 2.0 consists of particular techniques; sufficient- and advisory
techniques, as well as of failure related techniques. Sufficient techniques consist of
reliable ways to achieve the success criteria, whereas advisory techniques are
commonly suggestive actions that are needed in order to improve accessibility.
Additionally, failure related techniques, are listed as causes for not satisfying the
success criteria of WCAG 2.0 and are documented in order to avoid them in the
future. W3C further suggests, that researchers should consider applying all layers of
guidance; principles, guidelines, success criteria as well as the different techniques,
in order to improve the possibility of providing web content that is more accessible

for the general public. (W3C, 2008)

Consequently, as testability is one of the corner stones of WCAG 2.0, usability is
strongly present and an aspect that needs to be accounted for. Undoubtedly, WCAG
2.0 is usability-oriented with specific research-based guidelines (Termens et al., Apr

20, 2009).

According to Valtiovarainministerio, Finland strictly follows the Accessibility
Directive of the European standard EN 301 549 (Accessibility requirements suitable
for public procurement of ICT products and services in Europe), regarding the level
of conformances and the accessibility of the websites provided by the public sector.
Consequently, all web services provided by the public sector in Finland, are

demanded to satisfy at least conformance Level AA. (Valtiovarainministerid, 2018)
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2.3.3 WCAG 2.1 and applying the Accessibility Directive in Finland

The new version of the Web Content Accessibility Guidelines contains no drastic
changes compared to the previous version, which has been the first and most
central web guide since 2011. However, WCAG 2.1 extends the former guidelines
with 17 new criteria, of which 12 are required for Level AA. Undoubtedly, as
technology is constantly evolving, WCAG 2.1 also contains guidelines for mobile
devices and applications and is expected to contribute cognitive and mobile
accessibility. The new set of guidelines also include instructions for contrasting
visual elements, line-up between functions and for highlighting features on the web
content with assistive technology. In addition, WCAG 2.1 is fully compatible with
WCAG 2.0, as it follows the same structure, principles and conformance levels as
the former guideline. As of 2019, the initial guidelines of WCAG 1.0 will be replaced
and overwritten by the new WCAG 2.1. (W3C, 2018)

Although WCAG are considered to be a valuable set of tools for developing and
evaluating web content, limitations and challenges are still present. The guidelines
cover mainly the technical availability of the content and do not necessarily account
for usability. The aspect of involving usability, has been under development ever
since the updated version of WCAG was published. However, improvements have
been made in order to include usability as a key point in WCAG. Studies show that
designing a website according to WCAG, solves occasionally half of the problems
that visually impaired users face. Consequently, WCAG 2.1 has noted this aspect
and improvements in previous ignorance towards learning difficulties as well as
cognitive and linguistic limitations and other disabilities have been made. (W3C,

2018)

The Accessibility Directive and the resulting national legislation, require authorities
in Finland to design their digital services available to all citizens, not excluding

people with disabilities. The proposal from the Finnish government, concerning a
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law on the provision of digital services, has already been accepted and entered into
force on 1% of April 2019. The accessibility requirements for public websites and
services begin to apply gradually from the 23™ of September 2019. The purpose of
the accepted Accessibility Directive is to provide accessible digital services that
benefits the whole population. The government of Finland intends to promote
equal opportunities to act fully in a digital society and thereby follow the minimum
requirements established by the European Union, concerning the accessibility of
public administrative websites and mobile applications. This is an important aspect
to consider, as the law demands the public sector to provide its customers with an
equal opportunity to access authorities digitally. According to
Valtiovarainministerio, the Accessibility Directive applies for content on websites
and mobile applications provided by the public sector, as well as for organizations
that manages public administration tasks. These are for example government
agencies and businesses, municipal authorities, schools, universities as well as third
party organizations that receive monetary assistance from the authorities to
produce and maintain websites. Similarly, to the criteria of WCAG 2.1, the
Accessibility Directive is divided into three requirement levels, A, AA and AAA. As a
result, websites and web content provided by the public sector, must satisfy at least
Level AA, in order to satisfy the Accessibility Directive. (Valtiovarainministerio,

2018)

The gradual implementation of the Accessibility Directive in Finland is illustrated in

Figure 4.
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Figure 4: Gradual implementation of the Accessibility Directive in Finland

Figure 4 illustrates how the Accessibility Directive is gradually implemented in
Finland. Websites published on September 23, 2018 or later must comply with the
directive by September 23, 2019 at the latest. Websites published before the
September 23, 2018 must comply with the directive by September 23, 2020 at the
latest. However, mobile applications and mobile content that is provided by the
public sector must meet the requirements by June 23, 2021. Additionally, Intranets
of public authorities and public law establishments, including Intranets used in
workplaces, must meet the requirements if they are published on September 23,
2019 or later. However, for Intranets published before September 23, 2019,

accessibility requirements apply only if the entire Intranet is renewed or upgraded.



2.4 Defining usability

Usability is a central part of this study and closely related to accessibility as well as
with the combined terminology universal design. The essential aspects regarding
usability, will be thoroughly discussed in the following chapter. The chapter will
discuss what usability is, how it is defined, how to evaluate it and how it is taken

into account within the framework of this study.

Usability has been a highly utilized evaluation tool for a long period of time, ranging
back to the initial interaction between users and systems. Usability has been a
corner stone of human-computer interaction (HCI) and is defined as how well a
product or system can be used by a specific user. Terms such as human-computer
interaction, user interface and user experience are all closely related to usability,
however, there are some noticeable differences. Human-computer interaction can
be translated as the interaction between the user and the computer or when man
and computer meet. The interaction consists of both users and computers,
providing outputs and receiving inputs (Dix, Finlay, Abowd, & Beale, 2014). Though
usability and HCI are closely related, Dix et. al. (2014) argue that an effective
discipline of HCl interaction should not be strictly based on usability analysis and
that the evaluation methods vary. Evaluation methods for usability lie with its own
niche which is included in the larger framework (Dix et al., 2014). In comparison,
one can relate to the fact that HCl and user interface are closely related and are
characterized by similar values. User experience, however, is more closely related
to usability. According to Nielsen (2016) usability is concretely a quality attribute of
user experience (Ul) and mostly dependent on the user’s preferences. One has to
note that though the user interface might fulfill all the requirements set by usability
components, the user experience might not be satisfied if it misses functions or

utility.

The definition behind usability has varied over time and can be viewed from several
perspectives. Generally, usability is a concept that can be implemented in more or

less anything that we use. However, in this thesis we will lay our focus on web
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usability and the view of usability among systems. One can easily note that
something that is pleasant and easy to use is more usable and owns a good
usability, compared to products that tend to annoy the user. According to Shackel
(1990), another perspective behind usability is “That systems should be easy to use,
easy to learn, flexible, and should engender a good attitude in people” (Benyon,
2014). Alternatively, usability similarly refers to the quality of the interaction, where
parameters such as duration of performed tasks, number of errors occurred as well
as measuring how long it will take for a user to become a competent or qualified
user. Nielsen (2010), however, points out the importance of realizing that there is
not a specific nor one-dimensional property of a user interface, when referring to
usability. In all its simplicity, one can argue that usability is the measurement of

quality that a user experiences when he or she is interacting with a specific system.

The study will adopt to the I1ISO 9241-11 definition of usability, which is the
international standard for usability and also known as the Ergonomics of human-
system interaction. According to the International Organization for Standardization,
usability is defined as the “extent to which a product can be used by specified users
to achieve specified goals with effectiveness, efficiency and satisfaction in a

specified context of use”. (1ISO 9241-11, 2018)

Furthermore, to obtain a wider perspective concerning usability, Nielsen (2012)
points out that usability is furthermost a quality attribute as well as a guideline of
methods to improve the usage within a process. A quality attribute can be defined
as an attribute that evaluates how easy or difficult a certain user interface is
actually to use and interact with (Nielsen, 2012). According to Nielsen (2012),
usability has multiple components and can simply be defined by five quality

components which are illustrated below in figure 5.
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Learnability Efficiency Memorability Errors Satisfaction

Figure 5: Five quality components of usability

Figure 5 illustrates five unique quality components that define usability.
Learnability is user oriented and measures how easy or difficult it is for a first-time
user to complete a given task. Furthermore, learnability characterizes the ease and
effectiveness for a user to learn and operate with the system. The quality
components indicate that a system needs to be designed in a specific way, so that
the user in question can learn to use the system without obstacles. Efficiency is
referred to user capability or to the amount of resources consumed when operating
a system. Efficiency can be viewed as a second step after learnability, where it
measures how efficient the user is to perform a given task, after he or she learned
to use the system. As Nielsen (2012) notes: “Once users have learned the design,
how quickly can they perform tasks?”. A high level of productivity with the system is
preferable, when the user managed to cope with the system. A system should be
memorable. In other words, Memorability is reached when the user can return
without obstacles to interact with the system, even though he or she would have
been absent from using the system for a certain period of time. According to the
quality component, the user should be able to reestablish proficiency and not be
forced to learn the system all over again. The components further characterize

Errors. Errors are difficult to completely exclude and sometimes inevitable. The



quality components point out that a system would need to have a low rate of
errors, in order for the user to be able to interact efficiently. The severity of errors
should also be minimal for users to be able to recover and overcome them without
major problems. The final quality component is Satisfaction. Satisfaction
characterizes how enjoyable the interaction is with the system. The quality
components are highlighting the importance of the system satisfaction, due to the
fact that whether the systems do not satisfy the user’s expectations or needs, he or

she might lose interest and decide to quit. (Nielsen, 2012)

One can relate to the fact that usability rules the Web and the importance of a
usable Web is inevitable. The similarity can be seen in everyday life situations, if a
customer does not like a certain product or she cannot find it, she will not buy it.
The same applies for web usability, if the quality components do not satisfy the
user’s needs, the possibility increases for the user to look for other alternatives or
simply give up. A poor usability that does not satisfy the user’s needs, increases the
risk for the user to interrupt and leave. According to Nielsen (2012), users may leave
for several reasons: if the system is difficult to use, if the user gets lost or if the
content is difficult to understand are just a few reasons why users might leave. This
aspect will become even more severe when discussing usability in relation with
Web accessibility among disabled people. However, a substantial amount of
research has been conducted about usability and, according to researchers, it is
problematic to find a universal indicator or techniques for usability, as well as for its
evaluation, that would be possible to apply to the vast majority of systems in need
(Whiteside & Holtzblatt, 1988). However, due to the extensive usage and emerged
number of systems in the 215 century, Schneiderman (2000) argues that usability
can be implemented in most of the household services and systems one utilizes.
This concept of universal usability has increased the meaning of usability and tends
to improve and provide guidelines for usability (Schneiderman, 2000). In today’s
highly digital society with emerging technology, usability can be implemented in
various ways, and it is somewhat difficult to argue which technique or path is the

right one to choose. One can argue that the choice of technique and evaluation



method is based on the situation, product or service that one wishes to conduct a

usability test on.

2.4.1 International standards (ISO 9241-11)

As mentioned earlier, the International Organization for Standardization (ISO)
defines usability as the “extent to which a product can be used by specified users to
achieve specified goals with effectiveness, efficiency and satisfaction in a specified
context of use” (1SO 9241-11, 2018). The I1SO 9241-11, the standardization for
usability, was inducted in early 1998 and has ever since been a widely accepted
standard and highly implemented by many. The initial intention behind
standardizing usability was to highlight the importance of usability as an outcome of
interaction between man and product, software or service, rather than visualizing
usability as an attribute of a product (Bevan, Carter, & Harker, 2015). Bevan et. al.
(2015) argues that the emerging need for a standardization of usability has
increased due to the vast use of the World Wide Web ever since its launch. Since
usability is highly related to interaction between man and computer, the ISO 92491-
11 performs an important role to minimize or eventually exclude issues and
unwanted outcomes of interaction (Bevan et al., 2015). One of the key figures of
the standardization of usability is that it can be directly related to both user and
business requirements, where aspects such as effectiveness, efficiency and
satisfaction can be used as measurements to achieve goals and determine whether
users endorse the willingness to use a specific system (Bevan et al., 2015). One has
to realize that it is urgent to identify the goals that need to be achieved in order to
measure usability. Bevan et al. (2015) argue that the usability quality components
can be used in various ways to measure, for example, satisfaction and performance
efficiency of a product, generally in every situation of the product’s or service’s life
span. However, a quality plan, that can be followed and documented, is needed in
order to identify the needed level of usability for a product or service (Bevan et al.,

2015).



Ever since the launch of ISO 9241-11, the standardization has been referred to by a
vast number of studies and received much attention, as well as accompanied a
great understanding towards usability and its importance. According to Bevan et al.
(2015), the 1ISO 9241-11 spread the awareness of usability and even successfully
acknowledged understanding among firms and organizations to adopt it in an early
stage. However, the standard behind usability has been revised after its initial
launch back in 1998, and since 2010, it has shifted more towards Human-centered
design, but still acknowledges the same quality components such as effectiveness,
efficiency and satisfaction, (Bevan et al., 2015). Bevan et al. (2015) note that one of
the main differences in the revision of ISO 9241-11 is that components related to
user satisfaction should include human-centered design requirements such as user

experience.

During the past few years, the guidance on usability has furthermore been revised
and today it is known as ISO 9241-11:2018, which replaces the initial version of the
ISO 9241-11:1998. The main noticeable difference in the newly revised edition is
the scope of usability, wider range of goals and clarification of quality components.
The scope of usability includes other ISO standards coped with systems and
services, such as ISO 9241-210, I1SO 26800 and ISO 20282. The ISO 9241-210 is an
international standard for Human-centered design for interactive systems with
principles and guidance through the life cycle of a computer-based interactive
system. ISO 26800 consists of specific concepts towards the usage of tasks and tools
in order to provide safety and performance throughout the life cycle of a product or
service. The ISO 20282 sets requirements for the context of use for everyday
products and services.

The revised wide range of goals highlights the importance of both personal and
organizational outcomes. Quality components such as efficiency and satisfaction
have, furthermore, been revised and clarified within the revised 1SO 9241-11:2018.
With the revised standardization, the quality component of efficiency has shifted
from defining accuracy and completeness among user task completion, towards

focusing on efficiency in relation to the achieved results among users. The quality
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component of satisfaction includes the importance and characterization of issues

that can harm the user satisfaction. (ISO 9241-11, 2018)

The definition of ISO 9241-11 is generally widely accepted and followed up by a vast
number of studies, however, the definition of usability by the ISO standard does not
differentiate tremendously from Nielsen’s point of view. Research in the field of
usability, such as Nielsen (2010), defines usefulness and divides it into utility and
usability, where utility answers the question of whether a specific system meets the
need of the user at all. Usability in turn, focuses on how well the user can interact
with the functionalities brought into the system. This can further be evaluated and

measured by the five quality components seen in figure 6.
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Figure 6: Different areas of usability in their context (Nielsen, 2010)

2.4.2 Importance of usability

The importance of usability cannot be highlighted enough. According to several
researchers, usability among software production has been widely studied,
resulting in the fact that it has a tremendous effect on the software production
cost. Return on investment (ROI) is a widely used indicator, which is a performance
measurement used to evaluate the benefit or return of a specific investment.

According to Marcus (2002), the use of ROl is commonly used in evaluating and



measuring the value of IT functions, and widely used by organizations. Statistics
show that the implementation of usability methods in software production, in order
to increase the usability, increases the user’s productivity and reduces occurred
errors (Marcus, 2002). The reduced errors benefit the organization and the product
development in many ways, where for example the need of user training can
eventually be minimized. Marcus (2002) further acknowledges the increased
savings with an efficient usability, especially when design changes occur, and the
development must take a step back towards an earlier stage of the production.
These above-mentioned factors, and many more, affect all internal return on
investment. Usability methods can in fact also increase the external return on
investment, by increasing sales as well as providing shareholders with guidance in
understanding the value of the product or the whole company in question. Marcus
(2002) further highlights that each product should require usability tasks that are
specified for each product. However due to a vast amount of research done,
usability tasks should be implemented in every possible step along the life cycle of

the product or service. (Marcus, 2002)

Other researchers, such as Nielsen (2012), points out the importance of usability as
“a necessary condition for survival”, especially on the Web, where currently the
average time spent on usability is only 10 percent of the design budget and twice as
much when it comes to internal design projects. This will, however, not guarantee
the result one is hoping for, since there is not a specific standard on how much to
invest and when to invest. The key aspect here is to constantly keep usability as a
corner stone of the project, as well as invest in usability already at an early stage or

during the whole life cycle. (Nielsen, 2012)

2.4.3 Usability among people with disabilities

Former research show evidence that the Web is primarily designed for general
public, as they perceive the usability of a certain website three times higher

compared to people with visual impairment (Huang, 2003). However, designing a
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website in order to be usable by people with disabilities, does not mean a reduced
amount of content. A website that holds an accessible design, commonly increases

the perceived usability for all its users, regardless of disability (Huang, 2003).

Prior study concerning usability among disabled people, indicate that a significant
amount of money and focus has been invested in web developers, while the focus
on disabled users is considerably lower. Previous research identifies a lack of
recognition of the user’s need for assistive technology. Therefore, the various forms
and degrees of disability can cause hindrances that web developers have neglected.
In order to observe the underlying usability problems among disabled users, a
separation of the different forms of disabilities is needed. Additionally, a distinction
between the variety of available assistive technology is required in order to ensure
usability. Undoubtedly, as usability focuses on the user-friendliness of an interface,
prior research indicates that users with disabilities should be involved in the early
stages of the development process, to increase the usability of the website. (Bakata

& Bakata, 2014)

2.5 Different perspectives of measuring usability

This section provides an overview of popular usability inspection methods. Firstly,
the section will examine existing usability methods and discuss the theory behind
them. Secondly, the theory behind the methods will eventually assist in determining
which method to pursue in different scenarios. Thirdly, the theory will further

identify which method or methods are the most suitable for this study.

According to Jacob Nielsen, software inspection as well as usability inspection has
been used to improve the code of internet platforms and for evaluating user
interfaces since the early 1990’s. According to Nielsen, there are in general four
elemental methods for evaluating user interfaces; automatical, empirical, formal
and informal methods. Firstly, automatic evaluation is a selection of automatic

evaluation techniques where computers automatically run the code through the
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system, in to identify problems in the user interface. Secondly, empirical evaluation
is considered to be more user-centered and requires user testing of an interface.
The empirical evaluation method is consistently referred as the most common and
as the easiest method to conduct. Thirdly, formal evaluating methods of user
interfaces gather specific formulas and models in order to calculate usability
measures. Fourthly, according to Nielsen, informal evaluation methods are “based
on rules of thumb and the general skill and experience of the evaluators”. However,
the success behind informal evaluation is highly dependent on the evaluators’

former experience and knowledge. (Nielsen, 1994)

2.5.1 Usability inspection methods

There is a variety of usability inspection methods for evaluating user interfaces and
systems. All the methods share the same goal of attempting to identify usability
problems and hindrances within the interface, while the interface is being evaluated
and inspected by an evaluator. According to Cheng and Mustafa (2014), usability
inspection methods can be considered as a process of a products quality control,
where instead of identifying flaws in a product, hindrances and barriers are
identified in the user interface. A variety of techniques are allowing researchers and
usability experts to conduct the methods in almost every stage of the project,
however, according to Marcus (2002), in order to avoid expenses, the methods and
techniques should be implemented at an early stage. Nevertheless, it is important
to realize that usability inspection methods and user testing are not the same.
Usability inspection methods can in fact be conducted without real user and do not
require physical user in order to find usability problems (Cheng & Mustafa, 2014).
The methods are, however, important to address in order to receive a wider
perspective of available usability methods. Figure 7 illustrates the differences
between usability inspection methods and the test approach, also known as user

testing.
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Figure 7: Categorizing usability evaluation methods (Cheng & Mustafa, 2014)

In the upcoming sections, the theory behind commonly used methods such as
heuristic evaluation and cognitive walkthrough will be discussed. The decision to
discuss these methods is because they can be classified as the commonly used
usability inspection methods and should therefore be addressed. The corner stones
of both inspection methods will be discussed as well as strengths and weaknesses.
Additionally, the differences between automated usability testing and user testing

will be shortly discussed.

2.5.2 Heuristic evaluation

The heuristic method for evaluating user interfaces was initially presented by
Nielsen, in mid 1990’s (Sutcliffe & Gault, 2004). The heuristic evaluation method
consists of a set of heuristics, which are aimed to identify usability issues within an
interface by using the heuristics as principles to find positive as well as negative
aspects (Sutcliffe & Gault, 2004). The heuristic evaluation method is an informal
method and one of the most widely used usability inspection methods in iterative
design. The heuristic evaluation methods is conducted by examining an interface by
one or several evaluators, preferably usability experts, while the evaluators are
asked to comment and give their honest opinion about the interface (Atkins,

Bennett, Domit, & Jones, 2011).

A set of heuristics, also known as guidelines or principles, are used by the
evaluators in order to guide them through the interface and categorize the severity
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of identified problems. The commonly used heuristics consist of ten general
principles for interface design. Nielsen’s 10 usability heuristics can be viewed in
figure 8. The classification of the severity is performed on a scale of 1to 4, where 1
indicates a problem that is only cosmetic (which is classified as a non-severe
problem that can easily be eliminated) and where 4 is considered as a severe
usability problem and crucial to eliminate. However, heuristic evaluation can be
conducted by a single evaluator but in order to identify more usability problems,
involving several evaluators is considerable. Pietre and Bevan further highlights the
importance of defining the characteristics of the evaluators, since heuristic
evaluation can be conducted by both novices an experts trained in usability
methods. Nevertheless, experienced evaluators and usability experts are eventually
able to identify more usability problems and determine the severity of the observed

issues. (Petrie & Bevan, 2009)

Consequently, former study concerning heuristic evaluation, indicate that individual
evaluators are only able to identify approximately 20 % or up to 50 % of the
usability problems. However, the percentage may vary depending on the
evaluator’s expertise. Therefore, it is considered to involve several evaluators in a

group, preferably a group consisting of five evaluators. (Nielsen & Molich, 1990).
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Figure 8: Usability heuristics for user interface design (Nielsen, 1994)

The heuristic evaluation method is considered to be a low-cost method that can
eventually be applied as early as in the prototyping stage of an interface. According
to Cheng and Mustafa (2014), the heuristic evaluation method can be combined
with other inspection methods, such as cognitive walkthrough, in order to receive a
wider perspective of the problems. However, the heuristic evaluation method as
well as other inspection methods, do not require or involve real users and can
therefore in some cases overlook certain problems (Cheng & Mustafa, 2014). Earlier
studies identify heuristic evaluation as a usability inspection method that does not
involve physical users, unlike usability testing where issues are found by observing
real users communicating with the interface (Zhang, Basili, & Shneiderman, 1999).
Heuristic evaluation rather identifies usability problems where evaluators review

the user interface using various inspection tools and techniques.



2.5.3 Cognitive Walkthrough

Similarly, Cognitive Walkthrough is a usability inspection method that does not
require real users to identify usability problems in an interface. According to prior
research, the Cognitive Walkthrough is perceived as one of the most popular
usability inspection methods, where the focus lies in evaluating how users act when
interacting with parts of the interface rather than with entire interface. The purpose
of Cognitive Walkthrough is to evaluate the learnability and the understandability of
an interface by studying the mental processes of the participants. Cognitive
Walkthrough is tasked based and the goal is to identify usability problems by
creating real-life tasks reflecting the user’s everyday interaction with the interface.
Real-life tasks are created in order to address certain issues and to characterize
whether the interface possesses enough guidance for the user to navigate

throughout the system without major hindrances. (Cheng & Mustafa, 2014)

Although Cognitive Walkthrough does not require real users, it can instead consist
of one or several evaluators (commonly usability experts) who explore the interface
from the user’s perspective. However, the process initially starts with identifying
the users of the system, where aspects such as former experience and knowledge in
similar systems is considered as key figures. Once the users are identified, it is
important to characterize specific tasks that users would commonly face when
interacting with the system. Although Cognitive Walkthrough can be implemented
at any stage of the development process, a functional prototype or an already

existing product is required. (Wilson, 2014)

According to Cheng and Mustafa, a commonly used process for Cognitive
Walkthrough consists of specific stages. Figure 9 illustrates the method used when
evaluating the interface of an online book retailer. Tasks are commonly arranged
from simple to more complicated tasks, in order to observe how the mental state
among the participants evolves while moving towards more complicated tasks. For
analytical purposes, each task is followed by a specific question. It is important that

the questions are as simple as possible, in order to clearly define what was done



and why the user decided to perform in a specific manner. The negative answers,
issues and number of failed tasks will be collected and finally identified as usability

problems. (Cheng & Mustafa, 2014)

Task: Buy a copy of this eBook from this
+# publisher. Target users: Students who connect the
internet regularly.

Simulated
User Task

Directive — Step 1. Selecting the correct category of goods
on the homepage.
Q: Will users know what to do?

Reflecti 4 Answer: Yes, they know that they must find books.
eflective /

Questions ™y Q: Will users see how to do it?
Answer: Yes, they have seen menus before and will
know to select the right item and to click “"go ™.

Figure 9: Cognitive Walkthrough method of an online book retailer (Cheng & Mustafa, 2014)

Prior research observes weaknesses regarding the narrow focus of the method,
compared to other usability inspection methods. The narrow focus increases as the
Cognitive Walkthrough is performed with an individual evaluator. As the focus of
Cognitive Walkthrough lies in learnability and understandability, rather than in
efficiency, the discovered usability problems are fairly low. Additionally, the process
of the method and the short number of performed tasks, are considered to be
other relevant weaknesses. Researchers suggest, that in order for Cognitive
Walkthrough to be as cost-effective as possible, further methods and tasks as well
as the pace of the whole process needs to be improved. Despite the negative
aspects, there are also some strengths within the Cognitive Walkthrough. Firstly,
Cognitive Walkthrough does not require a fully functional product or neither real
users and can therefore be applied at all stages of the development process.
Secondly, the method can be used by unexperienced users, however, usability
experts or developers are preferred in order to discover a broader range of usability
problems. Consequently, as Cognitive Walkthrough strictly focuses on cognitive
theory and on usability attributes such as learnability, the method provides a deep
understanding of how certain problems can be eventually eliminated. (Wilson,

2014)



2.5.4 User- vs automated usability testing

Usability is an umbrella term and consists of a variety of methods for testing a
software’s usability, however, several new methods in the field have risen and
simultaneously gained popularity. Traditional usability testing and evaluation
methods, involving evaluators and physical test participants, are still perceived as
the most common methods, as the importance of the human factor is constantly
increasing. According to prior research, the human factor is still vital and although
the underlying code behind the website would be flawless, there is no certainty that
the website is usable by a physical user (Rukshan & Baravalle, 2012). However,
according to Rukshan and Baravalle (2012), the popular usability testing methods
are time consuming and commonly require experts to perform and evaluating a
test. Consequently, an increasing amount of money, time and other resources are
invested in usability as technology is constantly evolving and new websites are
rapidly emerging, the demand for usability specialists is expected to grow
significantly (Rukshan & Baravalle, 2012). The increasing demand for usability
analysts has resulted in several automated usability testing tools and also created
guidelines for automated testing, excluding the human factor (Rukshan & Baravalle,
2012). According to prior research, it is expected that automated tools, used to
identify usability and accessibility related problems, will continue to grow and
increase in popularity as the need for mobile content enhances (Bader & Pagano,
2013). However, automated tools used to identify usability problems, are still at an
early stage (especially among mobile applications). With the help of automated
tools, researchers have been able to detect low discoverable usability problems,
which Bader and Pagano (2013) describes as “a specific usability issues type which
occurs whenever a user interface does not communicate clearly that and how the
user can interact with a particular element. Noticeably, these are considered as
problems that are overlooked by the commonly used usability methods (Bader &

Pagano, 2013).

However, this study will overlook the use of automated tools, since usability

problems ultimately depend on the end user and are therefore difficult to identify



using automated tools and methods. According to Norman and Panizzi (2006), a
usability test should be user-centered and always involve both physical participants
and observers. Although a usability test involving physical participants may in fact
be more time consuming than an automated test, the possibility of receiving and
documenting additional data increases as the human factor is present (Norman &

Panizzi, 2006).



3. Company presentation: Kuntien Tiera Oy

Kuntien Tiera Oy is an in-house company owned by over 300 municipal
organizations that produces ICT services exclusively for its owners. The company
operates nationwide with offices in Helsinki, Kuusamo, Mikkeli, Tampere, Turku as
well as in the Western Uusimaa. Kuntien Teria Oy provides productive high-quality
ICT services to support the development of daily activities of its customers. The
services offered by Kuntien Tiera Oy are designed to provide effective solutions and
support for cities, municipalities and provinces all over Finland. Among the wide
selection of ICT services provided by Kuntien Tiera Oy, this study will, however,
focus on the service voucher and purchased service system, Palveluseteli- ja

ostopalvelujarjestelma (PSOP)

3.1 Introducing the PSOP system

Kuntien Tiera Oy, in cooperation with the municipals, has developed a system called
Parasta Palvelua and its supporting PSOP system containing the effective
management of service vouchers and purchasing services. The PSOP system is a
nationwide information system developed by Espoo, Kouvola, Turku, Tampere and
Oulu to support organizations and welfare services. The PSOP system is the most
popular service voucher and purchase service system in Finland, where customers
are able to view service vouchers and available service providers, both on the
computer as well as on handheld devices. The PSOP system enables the customer
to compare prices, quality and to choose the most suitable service provider for
himself/herself. Furthermore, the system makes it easy for the customer to select a
service based on the providers’ location and on previous feedback from other
customers. The PSOP system contributes with freedom of choice as a customer
chooses between different services. Consequently, the use of the system is suitable

independently of the municipality or service.
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A service voucher is an alternative to self-produced or purchased social and health
care services. An issued service vouchers can be used for social welfare and
healthcare, such as personal help, domiciliary care, oral health care, and for many
other services. However, the municipality determines the value of the service
voucher and accepts the service providers whose services can be paid with the
voucher. In addition, the customer can contact an approved service provider and
pay all or a part of the service, depending on the value of the service voucher.
Moreover, a purchasing service is a service that a municipality buys from a non-
municipal entity and where purchasing services are used when the municipality

does not carry out the service itself.

The following section will give an overview of how the PSOP system looks like and
what it can be used for. It is important to observe that the interface of the PSOP
system is the same on both mobile and on computer, however, the only difference
is that the content on the mobile interface is cropped in order to fit the mobile

device.

Three tasks will be performed in this study. However, in order obtain a clear image
of the system, screenshots that introduce the various functionalities of the system
are provided.

The first task consists of the service price comparison section, which is of significant
importance for the whole system. The second task consists of service evaluation
where customers are able to evaluate a recently received service. The third task
consists of the feedback section of the PSOP system where customers can openly
provide feedback to a service provider. It is important to point out that the
information provided in the screenshots, concerning service providers and
customers, are all fictional and do not contain any personal information.
Screenshots regarding the task areas are illustrated in figures 17-25. Additionally,

the task areas will further be discussed in chapter 5 and 6.



Oscar Ranta: Analyzing the accessibility and usability of the PSOP system through user testing with visually impaired users
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Figure 10: Login page of the PSOP system

Figure 10 illustrates the front page of the PSOP system where the user will arrive,
when entering the site. Users are able to login to the system using different
methods, either by authentication with bank codes or by using the PSOP email code
provided by the organization. Additionally, the Katso code is intended for

companies to identify themselves as service providers.
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Figure 11: Customers can view personal information or choose to represent someone else
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As the authentication is completed, users are able to choose if he or she wants to
review the service vouchers and purchasing services for personal use or on behalf of
someone else. The PSOP system also allows users to represent others who suffer
from a disability or who are unable to manage the system themselves. However, in
order to represent someone else, the user must be registered in advance as a
representative. The person to be represented will appear in the drop-down menu

shown in figure 11.
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Figure 12: After choosing to view personal information, a personal front page will appear

Figure 12 illustrates a new home page that appears when the user has chosen to
review personal information. Consequently, the user can choose to inspect basic
customer information, purchasing power, purchasing balance, already provided
services, provide feedback and eventually compare service providers in the service

price comparison section.
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Figure 13: Management of the personal information

Sukunimi

Additionally, customers are able change or add personal information, such as email
address and phone number. The description of customer contacts such as a
relative’s name and phone number can also be added. However, the name and
address of the customer cannot be changed, as they are predefined according to
the authentication method used when entering the platform. Consequently, the

columns that cannot be changed are illustrated in grey, as seen in figure 13.
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Figure 14: Customers are able to view their purchasing powers

When a customer receives a service voucher, the purchasing powers will appear on
the following site, as seen in figure 14. The specified information regarding a
purchasing power, can be accessed from the link labeled as “palvelusisdlté”,
illustrated in blue. The link enables the customer to inspect the initial value and the
remaining amount of the issued voucher.

A service voucher may be issued for a fixed or a predefined period, however, for a
voucher that is valid until further notice, the end date is left blank. Additionally, the
customer is able to view where and when the voucher has been issued as well as
observe specified information of the service. Moreover, each issued service voucher
has a unique number. Consequently, from this view, the customer is also able to
navigate to the service price comparison to find both a suitable service and a

service provider for himself/herself.
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Figure 15: Customer are able to view the balance of the purchasing powers

The balance of the purchasing powers, including issued vouchers are illustrated in
figure 15. However, the nature of the service voucher has to be selected as either
unitary or euro denominated. Nevertheless, for unitary service vouchers, the unit,
frequency, end date and a decision number will be issued. However, for euro
denominated vouchers, the amount, frequency, end date and the decision numbe
are issued in the same manner. The interface operates in the same manner as the
previously discussed purchasing power interface (figure 14), with the difference

that these service vouchers have a predefined unit balance.
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Figure 16: Customers can view further information about granted service events

Figure 16 illustrates which services have been granted to the customer during a
specific period of time. On this page, the customer can limit the search results to a
single service or according to a specific time slot, shown in the top left corner of
figure 16. Additionally, a customer is able to freely search for a service event, which
enables the customer to use desired search terms in order to find a desired service
event.

In conclusion, the customer can view specified information about an issued service,
such as the name of the service, starting date, content of the service and the
number of hours registered. Interacting with the “plus sign”, on the left side of a

row, provides detailed information.
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Figure 17: Feedback section, where the customer is able to provide feedback and evaluate services

Figure 17 illustrates the interface of the feedback section, which is a central part of
this study. The interface shows the entry date of the feedback, type of feedback,
which service the feedback is related to, service provider and the content of the
feedback. In order to provide feedback, the customer accesses the link labeled as
“Anna palautetta”, seen in figure 17. Moreover, customers are able to provide the
feedback to a service provider, direct the feedback towards a specified service and
write a desirable message, as seen in figure 18.

Firstly, the service provider and the service to which the feedback is directed to is
selected. Secondly, the customer can decide the subject of the feedback, as it can
be labeled as “thank you”, blame or as a complaint. Thirdly, the customer is able to
write an open message in a desirable manner in the content section. Additionally, if
the customer demands a response from the service producer, the customer is able
to tick the box representing that a response is requested. Nonetheless, if the
customer requests a response to the feedback, a red exclamation mark will appear

in the table, labeled as “Vastus pyydetdédn” and illustrated in figure 17.



Etusivu  Asiakkaan perustiedot Ostovoimat Saldo-ostovoimat Palvelutapahtumat Palaute Vertailu

Palaute

Palveluntuottaja

TuottajaHelsinki1 Oy / Hammas Heikki

Palvelu:

Suun terveydenhuolto

Aihe

Kiitos

Sisaltd (max. 3000 merkkis)

kiitos!

Haluan vastauksen palveluntuottajalta

Jos haluat kohdistaa palautteen tiettyyn palvelutapahtumaan, anna

paivimadra ja kellonaika

Figure 18: Providing feedback

The service evaluation form can be seen in figure 19. Customers are able to answer

a short opinion poll, a so-called service evaluation, which is a query concerning the

service provider and the service provided by the service provider. The service
evaluation form can be accessed from the link labeled as “Arvioi palvelu”, seen in
figure 17. The short query consists of 11 predefined questions and customers are
asked to give an opinion between completely disagree or completely agree.
Additionally, an option labeled as “does not concern me” is also available and
should be selected if a specific question does not concern the customer.
Consequently, a quality index, based on the evaluation form is calculated for the

service provider. The quality index is displayed in the service price comparison

section and illustrated as an image where the color of the image changes depending

on the index, seen in figure 23.
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Etusivu  Asiakkaan perustiedot Ostovoimat Saldo-ostovoimat Palvelutapahtumat Palaute Vertailu

Arvioi palvelu

Palveluntuottaja: Palvelu:

Aaron kotihoiva / Aaron kotihoiva - Lapsiperheiden tilapdinen kotipalvelu -

Palvelusta oli helppo saada tietoa.

Taysin eri mieltd Ei samaa eikd eri Taysin samaa mieltd Ei koske minua
mieltd
Ajan varaaminen oli joustavaa ja nopeaa.
Taysin eri mieltd Ei samaa eika eri Taysin samaa mieltd Ei koske minua
mieltd
Sain tarvitsemani palvelun/hoidon kohtuullisessa ajassa.
Taysin eri mieltd Ei samaa eikad eri Taysin samaa mielta Ei koske minua

Figure 19: Service evaluation form

The home page of the service price comparison is illustrated in figure 20. Customers
are able to find, distinguish and compare services provided by various service
providers, both anonymously without authentication and as registered customers.

In other words, this specific interface can be accessed if a user has not received a

service voucher.
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Vertaile palveluntuottajia Ohjeita asicintiin  Ohjevideot = Tutustu Parasta palvelua -kokonaisuuteen

Kirjaudu asiakkaana

Valitse listasta hoitosuunnitelmasi mukaiset toimenpiteet ja syota palvelusetelisi arvo sekd maara, niin saat listan hammaslaakareistd, jotka tarjoavat
valitsemaasi hoitoa palveluseteleilla.

Valitse listasta hammasla#karit, joiden hintoja haluat vertailla tarkemmin.

Siirry vertailuun -toiminnolla saat tarkemman listan ja voit vertailla, minka hintaiseksi hoitosi tulisi eri hammaslaakareilla (omavastuu -sarake).

Valitse palvelunjarjestaja Valitse palvelu
Turku = Suun terveydenhuolto

-

Syota tiedot palvelusetelistési

Valitse kaikki toimenpiteet

Toimenpide Méaara Arvolyksikks
EBAQO Hampaan poisto g 65| €/ kpl
Toimenpide Maara Arvo/yksikko

@

Figure 20: Service price comparison interface, where the customer is able to enter the details of the service

voucher

In order to find a suitable service and a service provider, users must follow certain
steps. Firstly, the customer should select a desired municipality after which the
service category is selected. Secondly, the information of the service voucher is
entered, as seen in figure 20. The customer specifies the procedure of the service
and inscribes the quantity as well as the value of the voucher in corresponding
sections. Thirdly, the customer is able to refine the search and specify search
criteria in order to find a suitable service and a service provider, which can be seen
on the left side of figure 21. Additionally, the customer can select a preferred
language, identify themselves from the target group, define the accessibility and
several other criteria as needed, seen in figure 22. However, the customer can also
decide not to limit the search results at all, by ignoring the specification of the

search and leaving all the checkboxes blank.



Haun tarkennus

Yleista
Palvelun saatavuus

Arvioitu jonotusaika enintdaan
Ei jonoa

Kieli

suomi englanti
ruotsi vendja

Kohderyhmat

ik&antyneet

lapset

nuoret

opiskelijat

aikuiset
kehitysvammaiset lapset
kehitysvammaiset aikuiset
vaikeavammaiset lapset
vaikeavammaiset aikuiset
mielenterveysasiakkaat

Esteettomyys
Liikkuminen

Tiloihin padsy esteeton
Esteeton piha

Esteettdmat sisatilat
Saniteettitilat invamitoituksella

Kommunikointi

Viittomakieli
Taktiili kommunikointi

Figure 21: Detailed search and selecting service providers for comparison

The search automatically generates a certain number of service providers

>

Hakusi tuotti 3 tulosta

Valitse kaikki

Hammaslaser Julia
http://www.hammaslaserjulia.fi

Eerikinkatu 4, 7krs 20100 Turku

Puhelinnumero: 02-2510111

Yhteyshenkilo
Henkildn nimi: Oskari Kuuskoski

Henkilon puhelinnumero: 0501884

Henkilon sahkdpostiosoite: info@hammaslaserjulia.f

Osaavaa ja ystavallista hammashoitoa Turun keskustassa. Meilla ei ole toimistomaksua.

Valitse vertailuun

Hammasléidkari Heli Kallio

Yliopistonkatu 29 ¢ B 23-24 20100 Turku

Puhelinnumero: 02-2790279

Yhteyshenkilé
Henkilén nimi: Hanna Parkkinen

Henkilén puhelinnumero: 02-2790279
Henkilén sahkdpostiosoite: hanna.parkkinen@kasinonkulmanhammaslaakarit. fi

Valitse vertailuun

depending on the customer’s criteria, illustrated on the right side of figure 21. The

customer can select a desired number of service providers and proceed to the price

comparison by accessing the link, labeled as “Siirry vertailuun”. However, the

customer is able to select all service providers to the comparison by ticking the box

“valitse kaikki”, before proceeding to the comparison. This will, however, result in a

long list of service providers providing the desired service, which may or may not

help the customer finding the optimal service provider.
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Haun tarkennus

Yleista
Tyontekijoina
Tyont na meehia
¥ na nasia
Kieli
englant
ruots venaja
Kohderyhmat

ikaantyneet

lapset

kehitysvammaise! akuiset
naiset lapset

terveysasiakkaat

Palvelun saatavuus

Arvioitu jonotusaika enintaan

Esteettomyys
Liikkuminen

Tholhin paasy esteeton
E etdn piha

E eltomat sisalilat
Saniteettitiat invamitoituksella
Kommunikointi

Viittomakieh
T aktiili kommunikointi

Kotiin annettavat palvelut
Tyontekijat voivat

[ehda fyysista voimaa vaativia tehtavia
Tulla allergisen asiakkaan kotiin
Tulla Kotlin, jossa lemmikkielaimia

Asumispalvelut
Vapaita 1hh huoneita

Vapaita Zhh huoneita
Pariskunta-asuminen mahdollista

Figure 22: Further detailed search criteria

Since the customer has the opportunity to proceed with one or several service
providers to the comparison, the interface may vary depending on the number of
service providers selected. Figure 23 illustrates the final interface of the service
price comparison. In other words, a new interface will open up and the customer

able to view the service providers as well as the deductible prices.

is
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m Palveluseteli- ja -
0% ostopalvelujarjestelma

Takaisin selailuun

Vialinias! mukaan saat:

1. Pahveluntuottajien yksikikbhinnat, mikali et ole antama patvehrsetelisi misaraa ja arvoa.
2. Arvion maksattavakses iuleasta omavastustsumadesta sillean, Kun ol antanut pahvusatiis madan [ aron

Mik&l pahveluntuotiajan palvelusisalién vertalluarvo on nolla, palvelusatelisi palvelusisalion arvo kattaa ko, sisBllion kustannukset.
Mik 3l palvehmtuotiajan palvelusisalion kohta on tyhja, palveluntwatiaa & tarjoa ollenkaan ko. palvelusisanoa.

Viemailuhinta el 5153l palveluntuottaian mahdollisia msita keluja (nakyvat lisatiedossa).
Klikkaamalla palveluentuottajan nimea saat lisatiatola

° Terveyskeskuksen hinta toiménpitaslle on hinta, jonka maksaisit lerveyskeskuksessa samasta hosdosta. Palvelusalella ostettaessa
terveyskeskusmaksua @ makseta, vaan hoigosta maksetaan palveluniuotiajalie pahvelusatelin arvon ylittivi osuus (=omavastuw),

SitvousDaN Thteersa
24/7 S o )
Hatipaie
24 ] @ L b0 f
K
AL PaieLt ¥ sL00€ 54,00 €

Figure 23: Service providers and deductible prices

However, if a service voucher has been granted through the PSOP system, the
information of the service voucher is automatically entered, and the price displayed
is the remaining amount to be covered by the customer. The deductible amount is
only displayed for users who have been granted a voucher through the PSOP
system. Consequently, if the service provider’s service value is zero, the customers’
service voucher will cover the cost of the service in question. In other words, the
deductible amount will result in 0 €. However, if the service content of the service
provider is empty, the service provider does not provide any service content for the

service.

Additionally, the quality index is illustrated either as a question mark (if not know or
calculated) or as an image with different shades of green color, see figure 23 and

24. Consequently, a service provider who has received enough positive feedback,
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the quality index results in a smiling image in green, while service providers without

feedback are left with a question mark.

& Siivouspalvelu Yhteensé
24/7 Stella - Stella @
Kotipalvelut Oy
24/7 Stella . 65,60 € 65,60 €
Kotipalvelut/Oulu
A&A Palvelut Oy (?) 6400€ 64,00 €

Avaa tulostettava versio
Tulosta palveluntuottajien yhteystiedot

24/7 Stella Kotipalvelut/Oulu
http://www.stella.fi

Tuottajan laatuindeksi: 3.4/ 5
Ranta-Kastellintie 2-4 90230 Oulu

Puhelinnumero: 045-6312698

Yhteyshenkild
Henkilén nimi: Pia Viitala
Henkilén puhelinnumero: 045-6312698

Stella on suomalainen hyvinvointialan palveluyritys, joka tarjoaa palveluita suoraan kotiin. Stellan tavoitteena on mahdollistaa hyva, turvallinen ja
vaivaton eldma asiakkailleen. Kokonaisvaltaiseen tarjoomaan kuuluvat kotiladkaripalvelut, kuntoutuspalvelut, jalkahoito, kodinheito, vanhusten
hoivapalvelu, turvapuhelin seka lastenhoitopalvelut. Stella on myods Suomen suurin yksityinen kotisairaalapalvelujen tarjoaja. Luotetiavuus ja korkea
laatu ovat Stellan palveluiden tunnusmerkkeja. Asiakkaan kohtaaminen ja kuunteleminen ovat kaiken tekemisen keskitssa. Myos teknologian
hyédyntdminen on nostettu olennaiseksi edellytystekijaksi. Teknologia mahdollistaa sen, ettd Stellan henkilékunta pystyy entista kattavammin
tuottamaan palveluita ja siten palvelemaan asiakkaitaan entistd paremmin. Stella toimii Suomessa 180 kunnassa ja asiakkaita meilld on noin 40 000.

Yleista
Palvelun saatavuus Kieli
Palvelun saatavuus: Ei jonoa suomi: Kylla englanti: Kylla
ruotsi: Kylla vendjé: Ei tiedossa
Kohderyhmét
ikadantyneet: Kylla kehitysvammaiset lapset: Kylla
lapset: Kylla kehitysvammaiset aikuiset: Kylla
nuoret: Kylla vaikeavammaiset lapset: Kylla
opiskelijat: Kylla vaikeavammaiset aikuiset: Kylla

mileasimads Loy AlA minlmmbamim maninlilennds Lolls

Figure 24: Additional information about the service provider regarding a desired service

According to the initial instruction, seen in figure 23, the customers is able to view
additional information by pressing the name of the service provider. Additional
information such as web page, address, phone number, quality index and a distinct
description of the company is provided, see figure 24. Consequently, if the
customer managed to find a desired service provider, he or she can now contact the

company, as further information is provided.



4. Research methodology

There is an emerging difficulty in determining which method to be used when
analyzing the usability and accessibility of a web service. According to research, it is
important to identify whether it is more efficient to use methods related to usability
or accessibility. When it comes to accessibility testing, several automated
evaluation tools have been created in order to identify accessibility problems,
however, these are more technical and, in many cases, excludes the human factor.
According to the World Wide Web Consortium, involving the human factor in the
methods is crucial due to the fact that a physical person is eventually the one to use
the software. It is further mentioned, that no technical tool can and should not
replace the interaction between the user and the software. Therefore, the World
Wide Web consortium, provide methods for accessibility testing, where most of the
content is identical to traditional usability testing methods. According the World
Wide Web consortium, user testing is the most favorable method to visualize
accessibility related problems due to the fact that it can detect problems
immediately and can be conducted in various ways. However, according to prior
research, it is suggested to involve a variety of real users with different disabilities in
order to gain a wide insight of the systems accessibility. In addition, one of the key
differences between usability and accessibility testing methods, is that the whole
testing environment must to be fully accessible for the participants, regardless of
disability. It is also noted, that the testing can and should be conducted in an
environment that the user finds comfortable, i.e. at home of the participants. (W3C,

2014)

The methods that are used in this study will follow the methods of usability. The
main reason behind this decision is that a more technical inspection of the PSOP
systems accessibility issues have already been conducted. Additionally, it is not
enough to design a web service to be accessible “on paper”, since it must be
accessible and usable in reality by all its users. Prior study indicates, that this is a

valid point to consider, as poor accessibility commonly correlates with poor



usability, and other way around (Mariger, 2019). Other researchers such as Brajnik
(2008), indicate that although usability and accessibility are closely related, they
have their own methods for inspection and evaluation. However, it is noted that
when conducting a usability test involving people with disabilities, to identify and
asses issues related to accessibility, all usability inspection methods can in fact be

used (Brajnik, 2008).

The focus of this thesis will lay on empirical methods, as according to Nielsen, it is
the main approach of evaluating interfaces and systems. Nielsen further points out,
that difficulties can occur when recruiting participants, since in many situations it
may result in unexpected expenses. According to other researchers and usability
experts, only a handful of test participants are needed to identify the majority of
the usability problems. However, prior studies identify that several inspection
methods overlook usability problems but are also able to identify problems that

other inspection methods may not find. (Nielsen, 1994)

Although section 2.4 discussed usability and gave an overview of usability in user
interfaces, this section will further work as theoretical background and as corner

stones that will support the methods used in this study to gather and examine data.

The objective is to identify the accessibility related issues that exist in the system by
conducting a user test with physical participants. The purpose of the user test is to
identify the main obstacles that people with disabilities face when interacting with
the PSOP system. The method of user testing is the most appropriate, as it is fairly
simple to conduct, as it involves real users and observers are able to gather data

during the actual test session.

4.1 Qualitative and Quantitative methods for user testing

The method used in this study is a mix method between quantitative and qualitative

user testing. The study will, however, lean more towards qualitative methods, since
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participants with different disabilities are involved. As previously mentioned, it is
three times as hard for people with disabilities to use the Web compared to for
example sighted people (Huang, 2003). People with disabilities are also considered
to be more time sensitive and therefore methods such as task-completion time,
which is a common quantitative research method, may be left out of this study
(Huang, 2003). According to Huang (2003), people with disabilities are also more
likely to rate the severity of a problem significantly higher than non-disabled
people. However, quantitative performance metrics such as success rate and
number of errors, are aspects that will be examined (Budiu, 2017). However,
according to Budiu (2017), problems may occur when conducting a user test with
guantitative research methods, due to the fact that even if a participant would
complete most of the tasks, it does not necessarily mean that the usability is good
or bad. Furthermore, quantitative methods do not identify the characteristics of the
occurred usability problems if the participant encountered hindrances and did not

complete the task with a success rate of 100 (Budiu, 2017).

Qualitative methods, on the other hand, enable the observer to identify the
characteristics of the problems that interfere with the task completion rate.
Qualitative methods further allow the observer to characterize the difficulty of
overcoming certain obstacles. However, the most important aspect of qualitative
methods is that observers can interact with the participants and encourage them to
speak their mind, resulting in further data analysis. A commonly used qualitative
method is the think-aloud method, which will later be covered in section 2.4.2.

(Budiu, 2017)

Consequently, a mixed method with of both quantitative and qualitative data,
allows for collecting and analyzing data immediately during the user testing as well
as after. According to Budiu (2017), qualitative methods are commonly used, but
qguantitative methods are the only metrics that eventually can clarify in numbers
how the usability of a system has changed. Budiu (2017) further indicates that,
qualitative methods are commonly conducted with a few participants in order to
ensure flexibility. It is also noted that, approximately 85 percent of usability related



problems will be identified using qualitative methods and involving a small sample

size of five participants (Budiu, 2017).

The purpose of involving both quantitative and qualitative research methods is to
gain a better understanding and to further obtain a broader perspective of both
usability and accessibility related problems. As a result, the mixed method also
provides a better understanding of the users and their actions compared to using
only one of the methods. In addition, the main reason behind using a mixed method
for this study, is the fact that people with disabilities are involved. Because people
with disabilities rate the severity of problems significantly higher and usually find it
more difficult to interact on the Web compared to the general public, qualitative

methods and metrics are considered to be suitable for this study.

4.2 User testing

User testing, also known as the test approach, is considered to be a combination of
summative evaluation methods that require real user interaction in order to
determine usability related problems with a system. According to Cheng and
Mustafa, the corner stones of finding usability related issues lies in the test
approach, as operates as the basis for the evaluator to receive both specific and
contextualized feedback. Cheng and Mustafa further indicate that, it is important to
recognize that usability methods changed and shaped over time. User testing,
however, whether it is conducted in a lab or remotely, is still a method used more

than half of the time in detecting usability problems. (Cheng & Mustafa, 2014)

User testing can be conducted in various ways, however, a number of participants
are required to perform specified tasks or simply exploring their way through the
interface (Nielsen, 2010). Although user testing might be considered as the most
time-consuming evaluation method, it is surely one of the most cost-efficient
methods to conduct (Nielsen, 2000). However, according to Nielsen (2000), people

involved in designing a user interface, might have the perception that usability and
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usability testing is expensive and eventually difficult to conduct, however, this is not
the case. User testing can be conducted on the field, in a lab or even remotely,
however, the environment should be pleasant in order for the user to feel
comfortable. Undoubtedly, the importance of this aspect increases significantly
when involving users with disabilities. Some researchers, however, highlight the fact
that user testing should not be conducted remotely, due to the possibility of

missing out on information (Brajnik, 2008).

In addition, the benefit of user testing is the ability to accurately map commonly
confronted usability problems among real users, as usability problems may in fact
have dreadful consequences. However, the severity increases when involving

disabled users. (Brajnik, 2008)

4.2.1 Users

User testing starts with defining the users involved. The ideal scenario would be to
involve users who are already familiar with the interface to be tested, resulting in
reliable information. The users do not, however, need to be experts in using the
product or service in order for the observer to gain valuable insight of the usability
related problems. According to previous research, it is preferable to have a variety
of users with a varying user experience, since novice and expert users usually face
different types of usability problem. However, the number of users involved can
vary and usually depends on the product or service to be tested. Prior research
indicates, that a rule of thumb for user testing, is to involve no more than five users

in order to find most of the usability problems.

Consequently, previous research by Nielsen, conforms this theory of only involving
five users. Undoubtedly, it is obvious that conducting a user testing without users,
results in zero observed usability problems. However, as soon as one participant is
involved, and the data is examined, the observer can identify one-third of the

interface’s usability aspects (both positive and negative). When the second
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participant is involved, there is a high possibility that the first and the second
participant identify similar usability issues, as the use and interaction vary
depending on previous knowledge and expertise. However, as users interact
differently, the second participant may identify additional insights overlooked by
the first participant. According to Nielsen, the third user, similarly finds the same
insights as the first two, but on the other hand, the third user increases the findings
with a fraction of new insights that were overlooked by the previous users. The
identification of usability related problems will follow the same pattern until the
fifth user is involved. In other words, the new insights will increase until the fifth
participant, but only with a fraction. The additional new insights will, however, be
reduced by involving a sixth participant, as involving new participants will result in
similar findings. The pattern between involving participants in order to find usability

problems is visualized in figure 25. (Nielsen, 2000)
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Figure 25: Proportion of usability problems found in correlation with the number of test users (Nielsen, 2000)

Additionally, Nielsen and Landauer confirm the theory of involving only five
participants, due to the fact that the sixth participant would eventually find the
same 85 percent of the usability related problems. Consequently, as only five users
are required in order to identify approximately 85 percent of the usability related

problems, different expenses can be avoided. (Cheng & Mustafa, 2014)



4.2.2 User testing with disabled users

As previously mentioned, approximately 15 percent of the world’s population live
with a disability of some kind (World Health Organization & World Bank, 2011). The
number of people with disabilities is growing, as well as the ageing of the
population which will continuously increase the number of chronic health
conditions related to disabilities (World Health Organization & World Bank, 2011).
Users with disabilities should and must today be included in user testing when
aiming to identify usability and accessibility related problems, especially when the

interface is provided by the public sector. (van der Geest, 2006).

However, when conducting a user test, involving people with different disabilities,
several aspects must be considered. The whole test session, including tools, devices,
assistive technology as well as the test environment itself, needs to be accessible
from the very beginning (Hunter, 2010). Another valid aspect when considering the
accessibility of the environment is to conduct the whole user testing at home of the
participant. By doing this, the participant will feel more comfortable in his or her
environment, while using the well-known personal technology. According to Hunter
(2010), the fundamentals behind conducting a user testing involving people with
disabilities, lies in having all necessary tools accessibly available. This includes
screen readers, special keyboards as well as other types of assistive technology and

tools.

According to former studies, people with disabilities have a higher possibility to
experience hindrances when interacting with the Web. Disabled people are,
furthermore, more likely to rate the severity of occurred problems significantly
higher than non-disabled. Usability and accessibility related problems can be
categorized in three ways; pure accessibility problems, which can be viewed as
problems that only affect disabled people, pure usability problems, problems that
only affects non-disabled people and, finally, universal problems which affect both
groups. However, researchers are eager to point out the fact that problems

occurring among disabled people and related to accessibility eventually affect the



non-disabled people as well. Designing the interface to address universal problems
will be beneficial for both groups. Since usability- as well as accessibility problems
affects both disabled and non-disabled people, researchers suggest that user
testing, should in fact, be conducted with disabled users in order to efficiently
identify and detect problems. Additionally, when conducting a user testing with
disabled people, it is important to note that disabled people generally have a lower
experience when interacting on the Web as well as with online services, compared
to non-disabled people. The relation between universal problems and the aspect of
user testing with disabled people, in order to receive a wider understanding of the
overall problems has, however, not been widely studied. (Petrie & Kheir, Apr 29,

2007)

This is a valid point to analyze and an important aspect to cover, especially as the
new law of Web accessibility affecting the web services of the public sector entered
into force and will be gradually applied from the 23" of September 2019

(Valtiovarainministerio, 2018).

4.2.3 Recruiting the users

Prior researchers point out that only five participants are needed to discover the
majority of the problems concerning an interface. Consequently, a careful
recruitment process to find the right target group is needed. Since there will only be
a small number of people conducting the user testing, the recruitment of the
participants needs to be planned very carefully. According to Budiu (2017), there is
a high possibility that the five participants may not, in fact, represent the target
group, though the recruitment process has been carefully conducted. There is
always a chance that the recruited participants do not represent the whole user

population.

The fundamentals in recruiting the right participants is to understand who they are.

One needs to clarify as much as possible about the required participants, i.e. who
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they are, how they are related to this specific system and what benefits they have
by using it. By doing this as early as possible, one is alleged to create more accurate
profiles of the targeted user group. Nielsen Norman Group points out that
understanding the study goals, and interviewing the stakeholders regarding their
vision, will further ease the process and minimize the possibility of recruiting the
wrong participants.

The recruitment process can either be internal or external, where external indicates
that participants are needed to represent customers of a company or organization.
For both processes, the recruitment processes can be conducted in various fields; at
the company’s facilities, universities, different agencies or similar. The key aspect is
to carefully choose and contact the field according to the users, in order to save
time and money as well as to maximize the possibility to recruit the participants as

soon as possible. (Nielsen Norman Group, 2010)

4.2.4 Testing methods

An important aspect to consider when conducting a user test is to let the
participant do the work and minimize the role of the observer. To minimize the role
of the observer reduces the risk of affecting the mind and the opinion of the
participants, as it may have an impact on the results. The involvement of the
observer might also impact the task performance, due to the fact that the
participant might try to please the observer’s vision of the tasks or perform the
tasks in a way that he or she thinks they should be performed. In order to identify
the usability and accessibility problems among the participants and gain an honest
opinion of the user interface, the role of the observer should be minimized.
Methods such as the think-aloud process, is perceived as an effective method. The
think-aloud process is a highly used method to gain further information and insights
of the tasks as well as of the occurred obstacles. The observer has to clearly point
out that this specific method is used, commonly at the beginning of the test session,
in order for the participant to be aware of it. The think-aloud process allows the

participant and the observer to have a short dialog whenever something



unexpected occurs. The process is of significant importance due to the fact that it
allows the observer to identify and realize what the participant is thinking about,
which could be left untold if the method would not be in use. It is important to
realize that the think-aloud process does not, however, allow the observer to
correct or guide the participant in any particular way. The process should only give
the observer the image of what is going on in the mind of the participant. (Barnum,

2011)

According to Brajnik (2008), the think-aloud process among disabled people is
especially vital, as the participants browse the interface with their specialized
assistive technology, the observer should encourage the participants to think aloud.
It is however noted that participants should interact with the assistive technology
that they are familiar with, in order for the observer to address the appropriate
issues (Brajnik, 2008). The think-aloud process enables the observer to
simultaneously identify usability and accessibility related problems with the user
interface. Brajnik (2008), however, points out that the role of the observer is to be
minimized, similarly to an ordinary user test session, as it aims to ensure
effectiveness and prevent the participants’ actions and thought form being

affected.

4.2.5 Turning interaction into tasks

In order to gain as much information as possible and to identify the severity of
observed usability and accessibility problems, the participants should perform tasks
on the interface instead of browsing their way through it. Only browsing their way
through the interface, the observer may experience difficulties in identifying what is
actually going on and might result in unwanted or undesired results. By predefining
user tasks, the participants are able to proceed through the interface more
systematically. A more systematic testing, including tasks, allows for a user testing
that conducts the right parts of the interface and, furthermore, enables the

observer to observe the right problems corresponding to the right segments of the
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interface. Consequently, a task-based user testing is more realistic and further
minimizes the possibility of participants being confused and elaborates the

completion of defined tasks. (Moran, 2018)

Tasks should always be goal oriented and since the study will focus more on
qualitative methods, the tasks need to be flexible and open-ended to ensure
preferable outcomes. This is highly important among user testing involving people
with disabilities. In order to conduct a task-based user testing, the goal that user
should achieve needs to be identified before planning the session. The goal differs
from interface to interface; however, the main idea is to perform activities and
eventually use the interface for what it is meant to be used for. After the goal is
clearly identified, one needs to figure out the different scenarios that the
participant needs to go though in order to accomplish the goal. The importance is to
not tell participant A to do exactly this, rather build up a short scenario and let the
participant make his or her way towards the goal. This will enable the observer to
evaluate how and why the participant decided to interact in a certain way. (Moran,

2018)

In addition, a clear description of the scenario should be presented to the
participants, however, according to researchers, real life scenarios are
recommended and highly desired. Furthermore, the scenarios should be as clear as
possible to minimize confusion and further interaction for information between the
participant and the observer. In conclusion, the purpose of building tasks, is to give
a realistic view of how the interface should be interacted with. (Nielsen Norman

Group, 2014)

However, it is important to realize that the think-aloud process is a highly effective
method to be used in task-based scenarios. The observer should encourage the
participant to speak his or her mind whenever facing an obstacle. This should,
however, be done without giving away the correct answer to overcome the
problem. Furthermore, in order to ensure the effectiveness of the whole test
session, a pilot test is recommended to be conducted before the actual test. A pilot
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test enables the observer to build up the right tasks as well as correct any issues
that might occur, before the first real test session with the target audience is
conducted. The pilot test can be viewed as a practice session before the real test
session, which allows for redesigning and tailoring of the whole user testing session,

if needed. (Moran, 2018)

4.3 System Usability Scale (SUS)

There are numerous usability evaluation questionnaires and scales that aim to
measure how users perceive the usability of a system. However, the System
Usability scale, consisting of ten predefined questions and is considered to be the
most established scale and a widely accepted measurement method. The System
Usability Scale, also known as SUS, was originally developed in 1986 by John
Brooke, however, later introduced to the general public in 1996. Since its launch in
1996, the SUS has received a significant amount of attention and its use has rapidly
increased. The SUS was initially developed as a quick questionnaire for usability
measurement purposes. Consequently, the SUS became a quick and dirty usability
evaluation questionnaire that resulted in a simple and a trustworthy tool for
measuring usability. Additionally, the SUS is based on the International Organization
for Standardization (1ISO 9241-11), regarding components such as effectiveness,
efficiency and satisfaction, and earlier discussed in chapter 2.4.1. According to prior
research, the purpose of creating the SUS was to establish a standardized
questionnaire that allowed researchers to determine the perception of a systems
usability. In addition, the questionnaire needed to be simple enough in order to be
used in a relatively short time span. Although the SUS is considered to be a quick
and dirty method for evaluating usability, the questionnaire has gone through a
careful planning process in order to satisfy specific criteria. Firstly, a mutual
connection between all the required elements was needed. Secondly, in order for
the questionnaire to be simple and efficiently used, there needed to exist
limitations regarding the elements. Thirdly, the questionnaire needed to be solid

and follow a specific structure to make sense and not to be experienced as bizarre
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by the users. As a result, a questionnaire consisting of ten predefined arguments,
alternating positive and negative arguments and ranging from strongly disagree to

strongly agree, was created. (Brooke, 2013)

The original SUS questionnaire can be seen in figure 26. However, in order to
receive a reliable score, participants should always give their honest response and
perception of the systems usability. Additionally, the center mark of the
guestionnaire should always be filled, if the participant is unable to return an

answer on a specific statement. (Brooke, 1996)

System Usability Scale

© Digital Equipment Corporation, 1986.
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Figure 26: System Usability Scale (Brooke, 1996)



The calculation of the SUS score is designed to be as simple as possible. Firstly, for
all the positively oriented statements, statements 1,3,5,7 and 9, the score is
calculated by subtracting one from the scale position (X-1). Secondly, for all the
negatively oriented statements, statements 2,4,6,8 and 10, the score is calculated
by subtracting the scale position from five (5-X). Thirdly, by summarizing all the
numbers, a raw SUS score is calculated. Consequently, in order to calculate the final
SUS score, the raw SUS score is multiplied by 2.5. Although the final SUS score
ranges between 0 and 100, Brooke points out that the score must not be
understood as percentage, which tends to occur. Additionally, according to prior
research, it is necessary to grade the final SUS score in a visually efficient way, in
order for people to understand it, regardless of their work experience or prior

knowledge in the method. (Brooke, 2013)
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Figure 27: Grading of the SUS score (Brooke, 2013)

According to Brooke (2013), an efficient way to grade the SUS score is to visualize it
from worst imaginable to best imaginable, as seen in figure 27. Figure 27 illustrates
an efficient way to determine the acceptability, grade and adjective rating of the
SUS score. For instance, all partners involved in a project can with ease observe that
a score of e.g. 75 indicates that the usability of a system has a high and acceptable

acceptability, a grade of C and an adjective rating slightly above good.

As previously stated, the SUS has been widely used and accepted, due to several of

its advantages. Firstly, the small number of questions, with five answering



alternatives, results in an efficient way to measure usability and can be used
without consuming unnecessary time. Secondly, the calculated SUS score is
between 0 and 100, which makes it easy and convenient to analyze, even for
managers, engineers and other non-experts in the field. Thirdly, the SUS is not tied
to a specific field and can therefore be utilized to evaluate the usability of different
systems, services and devices. Fourthly, it has been demonstrated that the SUS
does not require a large sample size in order to retrieve reliable data. According to
former research, a small sample of participants is enough to calculate a reliable SUS
score. In addition, the SUS is not strictly tied to the English language, although it
originates from it. Prior research show evidence that the SUS can in fact be
translated into other languages and still prove to be as reliable as the English

version. (Orfanou, Tselios, & Katsanos, 2015)

The SUS questionnaire used in this study was translated into Finnish and can be

found in appendix C.
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5. PSOP user testing

The previous chapter discussed the theory behind the research methodology that is
used for this thesis. The theoretical background from the research methodology
chapter works as the fundamentals for the whole test process. The following
chapter will present the methods that are used in this study. Chapter 5.1 identifies
how the target users were contacted and finally recruited. Chapter 5.2 presents the
users that participated in the user testing. The chapter will present the
characteristics behind the users and identify the reason why they fit the user group.
Chapter 5.3 presents the necessary arrangements that were made in order to
conduct the user testing. Chapter 5.4 presents the tools that were used, both the
data gathering tools and the participants equipment will be discussed. Chapter 5.5
presents the actual test session of the user testing; the chapter will demonstrate
the procedure of the test session and further present the tasks that were
performed. Chapter 5.6 addresses the issues that were confronted during the whole

user testing process.

5.1 Recruitment of participants

The recruitment process can be considered as the most challenging part of the
study, since the target user group is relatively narrow. Firstly, the target users
should all be blind and have knowledge in using assistive technology. Secondly, the
target users should be users of the PSOP system and have received a service
voucher through the PSOP system. Consequently, these two limitations eventually
narrow down the target group significantly. In other words, the target user group
consists of people who are completely blind using assistive technology and also

clients of the PSOP system.

The recruitment process was significantly important and required a lot of patience

as well as well-organized work. The recruitment process began in February 2019 by
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contacting the city of Turku in order to reach the target group. In addition, a
research permit had to be filled out to ensure that no laws or regulations were
violated. However, the general data protection regulation was in the way of
receiving any contact information from desired organizations or municipalities.
Consequently, after weeks of hard work, the process of recruiting participants

through the city of Turku, resulted in zero participants.

Undoubtedly, alternative procedures had to be done. Since the general data
protection regulation limited the possibility of recruiting test users through
municipalities and other public organizations, different recruitment processes had
to be conducted. However, by personally contacting associations for visually
impaired people, turned out to be the most efficient method. As a result, an
advertisement encouraging people to participate in an important test, with the aim
of improving everyday activity among people with disabilities, was forwarded to a
mailing list for visually impaired people. The advertisement can be seen in appendix
A. As a result, four people showed their interest in participating in the test. Since
the advertisement was sent through a mailing list, no limitations regarding the
location of the participants could be done. The majority of the participants acquired

through the mailing list, were located in the Helsinki metropolitan area.

Additionally, as the minimum requirement for the user test was five participants
and since the mailing list only contributed with four volunteers, additional actions
had to be considered. Several emails were sent to a various organizations and
associations without receiving any additional volunteers. Consequently, the
remaining solution was to contact associations in person. A presentation of the
thesis and of the entire project was held for the Southwest Finland Visually
Impaired Association. The presentation was held for the people in charge and it
took place at the facilities of the association. In addition, by help of the people in
charge of the association, an effortless approach towards the target group was
established. Moreover, the previously mentioned advertisement was also
forwarded to the members of the association in order to address the importance of

the test.



As a consequence of personally contacting the Southwest Finland Visually Impaired
Association, four additional participants were recruited. The method of personally
contacting organizations and associations turned out to be the most efficient and

the least time-consuming method.

In conclusion, due to the fact that severe problems occurred during the recruitment
process, several unplanned actions had to be made. As a result, participants were
recruited in various ways, such as through mailing lists, municipalities, organizations
as well as through in-person visits and presentations. The recruitment process
resulted in receiving participants from Turku and the nearby Helsinki metropolitan
area. A total of eight participants resulted from the recruitment process, which was
sufficient since prior research advocate that only five test participants are needed in

order to gain reliable data.

5.2 Participants

The carefully planned recruitment process enabled for finding the correct
participants. The final user group consisted of eight participants, both male and
female. In addition, the gender distribution can be seen in table 1, where the blue
color represents male and red female. However, it is important to observe that both
the pre- and post-test questionnaire as well the SUS questionnaire were created
with Google Forms using the Finnish language. Therefore, some of the tables in the
study are automatically generated in Finnish, which further makes it easier for

Kuntien Tiera Oy to analyze.

The initial approach was to involve between 10 and 15 participants, in order to gain
a large sample for the purpose of answering the research questions and to identify
the usability and accessibility problems within the PSOP system. The user test was
eventually conducted with a total of eight participants, following Nielsen’s (2000)
guidelines of only involving a small sample size in order to discover 85 percent of

the problems. However, exceeding the recommended sample size of five
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participant, did not interfere with the results, rather increased the belief and

concept of Nielsen (2000).

Sukupuoli:

8 svar

@ Mies
@ Nainen

Table 1: The gender distribution between the participants

In order to fully answer the research questions, the participants needed to fit a
certain user profile, which was well defined during the recruitment process. The
recruitment process resulted in receiving participants who were all completely blind
and used a variety of assistive technology, such as screen readers and braille
keyboards. Since the target user group was fairly narrow, half of the participants
were clients of the PSOP system, whereas the other half were not. The first half of
the target group could test both the service price comparison, service evaluation
and the feedback section. However, the other half of the participants were only
able to test the service price comparison section of the system. This did not have a
negative affect on the outcome, since the service price comparison section is of
significant importance for the whole system and does not require a user profile or

reception of a service voucher.

Consequently, all the participants rated their IT skills on a scale between one and
five, where one resembles a “beginner” and five an “experienced user”. Surprisingly,
all the participants rated their skills as three or above, identifying them as above
average or as experienced users, seen in table 2. However, according to the
participants, 62,5 percent (5 participants) preferred to browse the Web on a

desktop computer or on a laptop, whereas the remaining 37,5 percent (3



participants) preferred the mobile platform. In addition, several participants noted
that the assistive technology on mobile devices, especially the built-in screen reader
on Apple devices, works effortlessly and is highly efficient. In other words, the
mobile platform is commonly preferred and will further increase in popularity as

ever more websites and applications become more accessible.

Arvioi tietotekninen osaamisesi:

8 svar

Table 2: Evaluation of the IT skills among the participants

In conclusion, users of all ages participated in the tests and the average age among
the participants was 44,25 years. However, the age difference does not interfere
with the results, since according to Eurostat (2015a), the usage of internet does not

correlate with the age of the person, seen in figure 2.

5.3 Arrangements

The user testing required significant arrangements in order to ensure that the
environment was comfortable and foremost accessible for the participants. Another
valid aspect of the arrangements was to establish a neutral environment and

resemble real-life interaction with the system. Consequently, as the user testing



was conducted both in Turku and in the Helsinki metropolitan area, the
arrangements were done according to the participants’ needs and requirements.
The user testing, for participants located in the Helsinki metropolitan area, took
place at the home of the participants and required further arrangements such as
relocation and travel expenses. However, the other participants, who were located
in Turku, preferred to conduct the user test at the facilities of the Southwest
Finland Visually Impaired Association. Although the user tests were conducted at
different locations, the arrangements were performed with an equal goal to ensure
that the location of the test would not affect the results. Consequently, all the tests

took place during the month of April.

5.4 Tools and equipment

The tools and equipment used during the user tests were rather simple, as even the
most ordinary tools can be utilized to gather essential data. The author’s tools
consisted of a laptop and two cameras. The laptop was used to record the audio of
the test session and to simultaneously follow the process of the test. In addition,
with the permission from the participants, the two cameras were used to record the
test session for further analytical purposes. The two cameras were used to record

the facial expressions, screen and the use of assistive technology.

The tools and equipment of the participants varied depending on the user.
However, all the participants used their own devices when conducting the tests.
This was the most important aspect of the whole test session, since in order to gain
reliable data, the participants had to use a familiar device with a recognizable
assistive technology. Additionally, all the mobile devices were produced by Apple,
using the built-in screen reading program VoiceOver. However, the setup for the
computer varied slightly. All participants used screen reading technology supported
by specified actions on the keyboard. Braille keyboards were also used, by a

number of participants.



5.5 Test session

A user testing can be conducted in various ways using a variety of methods and
techniques. However, it is important to consider that the tasks as well as the test
itself, needs to undergo a carefully designed process in order to maximize the
satisfaction of the goals. Another important aspect to recall, is the fact that the test
environment has to be comfortable and accessible, especially when conducting user
testing involving people with disabilities. These aspects were closely considered
both during the planning process and when conducting the user testing.
Consequently, the data was collected throughout the user tests, in order to uncover
both usability and accessibility related problems. The data collection method

consisted of task-based scenarios and of a pre- and post-test questionnaire.

The test session initially began with a pre-test questionnaire, which can be seen in
appendix B. The pre-test questionnaire consisted of two parts. The first part
gathered data regarding gender, age, disability and use of assistive technology. The
second part gathered data of the participants IT knowledge, how often they use a
computer or a similar device, number of hours spent on the Web per day, preferred
device and how often they confront accessibility related problems while browsing

the Web.

However, in order to ensure efficiency, the pre-test questionnaire was verbally
presented to the participants and the corresponding answers were clearly
documented by the moderator. This specific method was carefully planned and
since all the participants were completely blind, a verbal presentation of the
questions turned out to be the most efficient technique. Moreover, it was of
significant importance to present the questionnaire verbally, as visually impaired
people may experience difficulties filling out forms and lose interest in the test even

before it starts.

The pre-test questionnaire followed up by presenting the tasks created by the

author. A total of three tasks were conducted by the participants, see appendix C.
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Task 1 consisted of the service price comparison, where participants had been
granted a service voucher for tooth removal, by the city of Turku. Participants were
asked to enter required criteria and select a desired number of service providers for
comparison. The goal of the task was to find a company with the highest rating that
provided the desired service. However, task 1 was completely fictional and did not
include the use of a real service voucher. Task 2 was about service evaluation.
Participants were asked to search for a service they had previously received and
complete the service evaluation form in a desirable way. In addition, task 3
consisted of providing feedback to a received service. Participants were asked to
browse through the system to find a desired service and finally provide feedback in
a desirable way. However, the only criteria in task 3 was to ensure that the service

provider will have to reply to the feedback.

A typical test session with a blind participant can be seen in figure 28. The
anonymous participant in figure 28, uses both a screen reader and a braille
keyboard. The figure further illustrates the tools used by the observer. This
particular test session took place at the facilities of Southwest Finland Visually

Impaired Association.

Figure 28: Test session with a blind participant using both braille keyboard and screen reader



It is important to note, that all participants were able to perform task 1, as it did not
require a user profile nor reception of a service voucher through the PSOP system.

On the contrary, only half of the participants were able to perform all three tasks.

Moreover, the user test of the PSOP system was conducted on both mobile and
desktop platforms. However, the service price comparison (Task 1), was the only
task conducted on both platforms with a total of eight participants. The other two
tasks (Task 2 and Task 3) were only conducted on the desktop platform and
involved 4 participants who had recently received a service voucher through the
PSOP system. The variance of the findings between mobile and desktop platforms,

is further presented in chapter 6.2.

Furthermore, the final phase of the test session consisted of a post-test
guestionnaire. The previously discussed System Usability Scale (SUS scale),
consisting of 10 predefined questions, was used as the post-test questionnaire, see
appendix D. The initial plan was to distribute the questionnaire through a mailing
list to the customers of the PSOP system, however, the plan was brought to an end
due to the General Data Protection Regulation. Nonetheless, the SUS questionnaire
could effortlessly be used as a post-test questionnaire. Similarly, to the pre-test
questionnaire, the questions and claims were verbally presented and noted by the

moderator.

During the tests, conducted on both mobile and on computer, the participants
performed tasks while the moderator simultaneously followed their progress.
However, the duration of the tests varied slightly depending on the user and their IT
knowledge. The think-aloud method was also used throughout the tests and
participants were encouraged from the very beginning to speak their mind
whenever something occurred. Additionally, questions were asked during and
especially after every task, in order to gather as much data as possible. Further
specifying questions were also asked, whenever the moderator expected that

something had been left unsaid. Consequently, the purpose of this method was to



analyze even the slightest problems related to usability and accessibility, which

might have been overlooked by only analyzing the recorded material.

As a result, the user test provided an enormous amount of data, as several hours of
video and audio material was gathered. However, efficiency nor task completion
time were analyzed, since according to prior research, task completion time is not a
perceived metric to measure when people with disabilities are involved, as it might
increase the possibility of terminating the whole test session. However, the number
of usability and accessibility related problems and the severity of them were
analyzed. Due to the fact that the role of the moderator and the evaluator was
performed by a single person, the number of problems were not listed during the
test, however, they were later analyzed from the recorded material. As a result, this
method was chosen in order to maintain an open dialog with the participants and

similarly minimize interruptions.

5.6 Issues

As a result, a tremendous amount of data had been collected from the user tests.
Undoubtedly, the data had to be carefully organized and eventually duplicated for
backup purposes. In addition, data gathered from the questionnaires were fairly
simple to organize, as the early decision of using Google Forms turned out to be a

highly efficient tool and did not require any major arrangements or manipulations.

The recorded material produced roughly six hours of both video and audio material,
which equals to approximately 79 gigabytes. Both the video and audio material had
to be transcribed, in order to ease the process of identifying problems. The average
test time per participant was roughly 43 minutes and resulted in an extensive data
analysis. Consequently, the transcription process identified both usability and
accessibility related problems and enabled for analyzing the participants comments.

In addition, possible solutions for the identified problems were documented, which
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will be presented in chapter 8.2 where future recommendations for Kuntien Tiera

Oy are discussed.

6. Results & analysis

The following chapter presents the results from the user tests. Chapter 6.1 provides
an overview of the observed problems. The chapter will briefly discuss the overall
problems and how they were analyzed. Additionally, task specific problems will be
discussed. Chapter 6.2 will present the difference between the problems found on
mobile and desktop platforms. Chapter 6.3 will present the findings from the
survey, as calculations from the System Usability Scale is presented. Chapter 6.4 will

discuss the methods and metrics that were used in order to evaluate the problems.

6.1 Findings from the user testing

The purpose of conducting a user test of the PSOP system, is to analyze and
determine if usability and accessibility problems are present within the system.
Another purpose is to provide valuable insight for Kuntien Tiera Oy, in order to take
the problems into consideration when further development of the system is done
after the second quarter of the year. Consequently, after examining the problems
and errors within the PSOP system, it can be determined that the system does not
fully comply with WCAG, as both usability and accessibility are still present. As a
result, improvements are needed in order to completely satisfy the criteria that

Valtiovarainministerio (2018) requires for websites provided by the public sector.

As a result, both usability and accessibility related problems are present in all of the
tasks that were conducted. However, the number of encountered problems and the
severity of them varies depending on the user, their experience and the willingness

to overcome these problems. Noticeably, a number of the problems were severe
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enough for some users, making certain areas in the system hardly accessible.
Undoubtedly, all participants experienced some difficulties and confronted various
problems, however, by using the think-aloud method some obstacles were
vanquished after participants truly concentrated and managed to find a way around
a certain problem. Consequently, all participants experienced problems, and none

managed to perform a task with a success rate of 100 percent.

Results were gathered and analyzed from all the methods used in the study. It can
be clearly stated, that the user testing produced the majority of the findings, as a
substantial amount of the encountered problems were found during the test
session. Additionally, by using the think-aloud method during the test session,
further meaningful insight from the participants could be observed and recorded.
However, the majority of the problems were identified after analyzing the recorded
material, as the recorded material enabled for further analysis and provided a
valuable insight of the problems that were either forgotten or not noticed during
the test session. Additionally, the pre-test questionnaire uncovered the
characteristics of the participants and made it possible to analyze if the observed
problems correlated with their IT skills. The post-test questionnaire consisting of
the SUS, gathered opinions regarding the PSOP system, in order to calculate how
usable and user friendly the system currently is. However, since the number of
involved participants followed the guidelines of Nielsen (2000), the results from the
SUS questionnaire were rather limited but possibly pointing to the right direction.

The findings from the questionnaire will be further discussed in chapter 6.3.

In conclusion, the analysis of data shows that the PSOP system has both usability
and accessibility related problems and can therefore, to some extent, be
inaccessible for people with disabilities. Although a technical accessibility test of the
PSOP system has been made, user testing shows evidence that problems and issues
are still present. As a result, it can be clearly stated that although a system is
technically accessible, a user testing can discover how accessible the system
actually is and reveal the real issues among its users.
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6.1.1 Findings from Task 1

Task 1 was about the service price comparison and the goal was to find a service
provider that had received the highest rating. The task was divided into three parts.
The first part of task 1 can be seen in figure 29. According to the task description,
the city of Turku has granted one service voucher for tooth removal with a value of
65 euros. Participants were asked to find the correct municipality and service
category from the dropdown menu. After choosing the municipality and the desired

service, participants were asked to enter the information of the service voucher.

Vertaile palveluntuottajia Ohjeita asiointiin  Ohjevideot = Tutustu Parasta palvelua -kokonaisuuteen

Kirjaudu asiakkaana

Valitse listasta hoitosuunnitelmasi mukaiset toimenpiteet ja syota palvelusetelisi arvo seka maara, niin saat listan hammaslaakareista, jotka tarjoavat
valitsemaasi hoitoa palveluseteleilla.

Valitse listasta hammaslédakarit, joiden hintoja haluat vertailla tarkemmin.

Siirry vertailuun -toiminnolla saat tarkemman listan ja voit vertailla, minka hintaiseksi hoitosi tulisi eri hammaslaékéreilla (omavastuu -sarake).

Valitse palvelunjarjestdja Valitse palvelu
Turku v Suun terveydenhuolto

-

Syota tiedot palvelusetelistasi

Valitse kaikki toimenpiteet

Toimenpide Maara Arvo/yksikko
EBAQOO Hampaan poisto s 1 65| €/kpl
Toimenpide Maara Arvo/yksikko

Figure 29: Part one of Task 1

Consequently, the participants did not experience any major problems with
selecting the right municipality and service category. However, two participants
noted that even though the right service category had been chosen (Suun
terveydenhuolto), they were not aware if it had been chosen correctly, since the
assistive technology did not inform about it. According to one participant, this might
cause problems and leave the user clueless, since the screen reader does not
indicate if it has been correctly selected when returning to the section.

Nonetheless, the same participant noted, that users might experience difficulties in
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understanding the terminology used on the site, as the participant was not fully
aware of the fact that “palvelunjdirjestdji” referred to the city or municipality that
provides the service. Additionally, two participants pointed out that it would be
more user friendly to implement the titles of the dropdown menu in the drop-down
menu itself, instead of above them as they are now. However, this obstacle did not
cause major problems and the participants managed to discover the meaning of the
section on their own. Nevertheless, the participant noted that a simplified

terminology would be necessary and less time consuming for blind people

On the contrary, severe problems started to occur when the information of the
service voucher was entered. As a result, it can be clearly stated that entering the
information of the service voucher was the most severe problem that the
participants faced, as all eight participants experienced major problems with this
section. The problem area is illustrated with a red square in figure 29. All eight
participants had difficulties choosing the desired procedure of tooth removal and
determine the quantity and the value of the service voucher. Consequently, two of
the participants were unable to enter any information of the service voucher.
Furthermore, participants noted that the system was inconsistent and severe
problems occurred when the service voucher section did not follow the same
structure as the earlier section. Two thirds of the participants pointed out that the
titles were programmed in an inaccessible way, since the screen reader first read
the titles and then read the empty boxes. All participants noted that this
inaccessible programming of titles results in a so-called guessing game, which is a
commonly encountered problem for people using assistive technology. The so-
called guessing game is a problem that will appear frequently throughout the user
testing, where participants have to remember and eventually guess the exact order

of the titles in order to know which title refers to which box or section.

In addition, this specific section also left the participants clueless whether the
proper procedure of tooth removal has been selected, since the system or the
assistive technology does not indicate it in any way. Participants were also eager to
note that they were totally unaware of the fact whether the right quantity or value
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had been entered to the proper box. Consequently, as participants managed to fill
in the information of the service voucher, a new section opened up below (enabling
users to add further actions) and confused the participants. However, some
participants understood the meaning of the new section and were able to identify
what happened and erase the unnecessary information, while other participants
maintained stuck and confused.

In conclusion, all participants noted that this specific section of the system was
inaccessible and not user friendly at all, as it creates frustration among users.
According to the participants, it is also highly time consuming to go back and forth,
trying to identify if the right section has been entered correctly or not. Nonetheless,
two participants pointed out that this is a common problem in most online services
and can easily be reprogrammed by implementing the titles into the corresponding

boxes.

According to the task description, the second part of task 1 consisted of establishing
further search criteria and selecting one, two or several companies for comparison.
The second part of task 1 can be seen in figure 30. All participants managed to
determine the further requirements for the search (marked in yellow and seen on
the left side of figure 30) without experiencing any problems. All participants noted
that the system and the assistive technology clearly stated what had been selected

and there was no need to continue with the previously mentioned guessing game.
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Figure 30: Part two of Task 1

Although none of the participants experienced any problems, there was still a
modest impression of uncertainty among the participants. Consequently, as the
task was to select a dental service for tooth removal, two thirds of the participants
were confused as the further criteria concerning home services occurred. This
obstacle did, however, not cause any major problems, since the majority of the
participants were aware of the fact that the task concerned a service provided
outside the home. Admittedly, the participants noted that this section could be left
out in order not to confuse the user, as it is time consuming and can easily distract

unexperienced users of the system.

In addition, the second part of task 1 caused uncertainty among the participants, as
the task was to find a service provider from the city of Turku, participants were
confused when the search results indicated that a desired service provider was
located in Helsinki, illustrated in figure 30 with a red square. This resulted in

confusion rather than in usability or accessibility problems, as participants were



aware of the fact that the company provided services in Turku. However, several
participants noted that this might cause significant problems for people who are

unaware of a company’s location or address.

The second part of task 1 further holds problematic aspects that participants
experienced as usability related issues. The usability related issue is illustrated in
the top right corner in figure 30. Two thirds of the participants noted that the “siirry
vertailuun” link which allows the user to proceed to the comparison interface, is
neither informative enough nor well located. According to the participants, it was to
some extent difficult to determine the number of companies that had been
selected for the comparison. Several participants pointed out that in order to make
the system more user friendly, the system should indicate how many companies the
user has selected to proceed with. At present state, participants are experiencing
problems in determining and remembering how many companies have actually
been selected. In order to know the exact number, the participant must navigate
through all the results in order to answer that question. However, it important to
note that even if the system does not indicate the number of chosen companies,
the system will not allow the user to proceed without having chosen something.
According to a more experienced user, as the system generally follows an up to
down structure, it is confusing and rather non-user friendly that the link is located
above the companies and their corresponding information. Since the link is now
located on the top of the site and the search results beneath, users must navigate
back and forth in order to proceed to the next interface. This could in fact cause
severe problems among people using screen readers, since they might not know or
understand to navigate their way back to the top of the site (if they did not notice
the link before selecting the desired companies). As a result, a number of
participants were unaware of the location of the link, which resulted in frustration

and unnecessary time consumption.

The third part of task 1 was to find and select a company or company
representative who had received the highest rating. Additionally, the participants
were asked to point out if and how they would be in contact with a preferred
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company representative. The third part of task 1 is illustrated in figure 31. Even
though the link “siirry vertailuun” caused confusion, it did not cause problems in
proceeding to the final phase of the task. However, one third of the participants
were confused as the table now consisted of nine rows, even if only three

companies had been selected for the comparison.

Most of the participants experienced similar problems with the last part of the task.
All participants experienced difficulties in reading and understanding the table,
since the assistive technology first read the titles of the columns, followed by
reading the rows one by one. The table seen in figure 31, eventually follows the
same structure of the previously mentioned guessing game, where participants
have to remember the exact order of the column titles in order to know what a
specific information within the rows is referring to. All participants pointed out that
the table was difficult to understand and hardly accessible. One participant using
both a braille keyboard and screen reader, failed to access the table and had to
view the information from the printable version. This significant problem may,
however, be related to the assistive technology that the participant used, since
after several attempts the participant managed the view the table. On the other
hand, a more experienced participant pointed out that the titles of the columns
were inadequately programmed, as the screen reader read the default label
“activate to sort column ascending”. According to the participant, this type of
labeling is unacceptable and a commonly occurring issue, which results in problems
for people who are using screen readers with a selected language other than

English. The participant further points out that people using assistive technology,
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particularly screen readers, tend to identify these “hidden problems in the code”

which are not otherwise visual.

Vertaile palveluntuottajia

Takaisin selailuun

Valintasi mukaan saat:

Ohjeita asiointiin Ohjevideot Tutustu Parasta palvelua -kokonaisuuteen

1. Palveluntuottajien yksikkdhinnat, mikéli et ole antanut palvelusetelisi maaraé ja arvoa.
2. Arvion maksettavaksesi tulevasta omavastuuosuudesta silloin, kun olet antanut palvelusetelisi maaran ja arvon.

Mikéli palveluntuottajan palvelusisallén vertailuarvo on nolla, palvelusetelisi palvelusiséllon arvo kattaa ko. sisallén
Kustannukset.
Mikéli palveluntuottajan palvelusisélién kohta on tyhja, palveluntuottaja ei tarjoa ollenkaan ko. palvelusiséltoa.

Vertailuhinta ei sisélld palveluntuottajan mahdollisia muita kuluja (ndkyvét lisatiedoissa).
Klikkaamalla palveluntuottajan nimeéa saat lisatietoja.

*) Terveyskeskuksen hinta toimenpiteelle on hinta, jonka maksaisit terveyskeskuksessa samasta hoidosta. Palvelusetelilla
ostettaessa terveyskeskusmaksua ei makseta, vaan hoidosta maksetaan palveluntuottajalle palvelusetelin arvon ylittava
osuus (=omavastuu).

Terveyskeskuksen
“ Toimipaikka Osoite Omavastuu hinta
toimenpiteille *)
Aaro @ Hammaslaser Julia Eerikinkatu 4, 7krs, 20100 8,00 € 18,90 €
Turunen Turku
Antti Kvist @ Hammas Mehildinen Linnankatu 13 A, 20100 0,00 € 18,90 €
urku Aurakatu Turku
Antti Kvist @ ammas Mehildinen Joukahaisenkatu 6, 20520 0,00 € 18,90 €
urku Neo Turku
Heli Kallio @ Kasinonkulman Yliopistonkatu 29 ¢ B 23-24, 14,20 € 18,90 €
Hammaslaakarit 20100 Turku
Maria @ Hammaslaser Julia Eerikinkatu 4, 7krs, 20100 8,00 € 18,90 €
Kuuskoski Turku
Nina . Hammas Mehildinen Linnankatu 13 A, 20100 238 € 18,90 €
Salminen flurku Aurakatu Turku
Oskari . Hammaslaser Julia Eerikinkatu 4, 7krs, 20100 8,00 € 18,90 €
Kuuskoski Turku
Petri @ Hammas Mehildinen Linnankatu 13 A, 20100 238 € 18,90 €
Kullanmaki urku Aurakatu Turku
Tapio . ammas Mehildinen Linnankatu 13 A, 20100 2,38 € 18,90 €
Merikallio urku Aurakatu Turku
Avaa tulostettava versio

Tulosta palveluntuottajien yhteystiedot

Figure 31: Part three of Task 1

As previously mentioned, the task was to select a company representative with the

highest rating and to find the corresponding contact information. The rating, also

known as the quality index, is illustrated in the second column of figure 31 and

highlighted with a red square. All eight participants had difficulties in understanding

the exact meaning or rating of a certain company representative, as the assistive

technology only read the label as not known, good or excellent, depending on the

color of the image. Additionally, one participant pointed out that since the table

was not informative enough, it causes significant hindrances and would eventually
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leave the user totally clueless without the task description. Nonetheless,
participants were aware of the fact that the image held a link that could be
interacted with, however, as the description of the image was limited, half of the
participants decided not to interact with it. However, the other half interacted with
the image by pure accident without knowing what would eventually happen.
Consequently, none of the participants, who accessed the link of the image, could
indicate the content of the new window that had opened on the screen, since
neither the braille keyboard nor the screen reader could read it. A few participants
could, however, tell that something had occurred since the image contained a link.
A more experienced participant assumed that a new window had opened, while the
others kept interacting with the table. The new window regarding the rating of a

company representative can be seen in figure 32.

Kaikkien kysymysten keskiarvo: 3.8 /5

Palvelusta oli helppo saada tietoa.
Ajan varaaminen oli joustavaa ja nopeaa.

Sain tarvitsemani palvelun/hoidon kohtuullisessa
ajassa.

Henkilskunta oli osaavaa ja ammattitaitoista.

Henkilskunta oli ystavallista ja kiinnostunut
tilanteestani.

Palvelua/hoitoani koskevat asiat paétettiin

kanssani yhteistyossa.

Minulle j&i tunne, ettad minusta valitettiin
kokonaisvaltaisesti.

Palvelu oli hyadyllista.
Palvelu oli luottamuksellista. 4.0
Tilat olivat toimivat ja viihtyisat. 43

Palvelu oli niin hyvéa, etta voin suositella sita. 3.0

Figure 32: Rating of a company representative



The final step in task 1 was to find the contact information of a company
representative with the highest ratings. All participants could, however, indicate
that a company representative who had received a rating of excellent, was indeed
the right one. Problems occurred when participants were asked to find the contact
information, as two thirds of the participants were unable to access the new table
that held further information about the representative. Although instructions are
provided (see figure 31) and indicate that further information is provided when the
name of a company representative is pressed on, all participants assumed that the
system would be self-explanatory and therefore ignored the instructions. On the
one hand, only one third of the participants were able to access and open the new
table where further information was provided. However, this was done by pure
accident after interacting with the link of the image and without following the
instructions provided in the beginning. On the other hand, none of the few
participants who managed to access the new table knew that a new table had been

created below.

In conclusion, all participants experienced significant accessibility and usability
related problems with task 1. Most of the identified problems are related to
inadequate labeling of titles and followed by deficient placement of boxes and text
fields. These problems caused both frustration and accessibility related hindrances.
All participants noted that the system follows an inconsistent structure and often
leaves the user clueless of what is expected to be done. Additionally, two thirds of
the participants pointed out that the whole service price comparison section is
illogical and requires the user to remember certain aspects in order to be complete
a desired action. In other words, the system is not self-explanatory and leaves the
user in a hopeless state, as the user will have to guess what is going to happen next.
Similarly to people without sight impairment, blind people tend to ignore provided
instructions and navigate their way through a site with the assumption that the site
will be self-explanatory. Furthermore, a more experienced participant pointed out
that “a web service that should be accessible for disabled people, especially for

people with sight impairment, should be programmed according to their mindset



and logic, not according to the programmers. The end user should always be the

center piece”.

6.1.2 Findings from Task 2

Task 2 was about evaluating a service that a participant has received. However, this
task could only be performed by half of the participants (four participants), since
the task requires the receipt of a service voucher through the PSOP system.
Participants were asked to search for a service provider and a service they recently

received and complete the evaluation form, consisting of 11 predefined questions.

Task 2 is considered to be less challenging than to task 1. Undoubtedly, problems
occurred among the four participants who were able to perform the task. After
reading the task description for the participants, two participants were eager to
address that they had never evaluated a service before and did not know it was a
possibility. Additionally, none of the four participants experienced problems in

accessing the link that leads to the evaluation form, seen in figure 33.
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Figure 33: Proceeding to the evaluation

All four participants managed to find both the service provider and a service that
they had recently received, without confronting any problems. However, severe
problems began to occur immediately when participants started interacting with

the evaluation form, seen in figure 34. All four participants noted that the titles of
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the checkboxes were inadequately implemented on the form. This problem resulted
in the previously mentioned guessing game and participants were required to
remember and count the exact order of the titles in order to tick the proper
checkbox. In other words, the assistive technology read the titles one by one,
followed by reading the empty and uninformative checkboxes. Consequently, none
of the participants could indicate if the right checkbox had been selected. The same
problem followed throughout the whole evaluation form. The problem area of task
2 is illustrated as red square in figure 34. This resulted in frustration and eventually

left the participants clueless.

Palvelusta oli helppo saada tietoa.

Taysin eri mielta Ei samaa eika eri Taysin samaa mielta Ei koske minua
mielta

Ajan varaaminen oli joustavaa ja nopeaa.

Tdysin eri mieltad Ei samaa eika eri Taysin samaa mielta Ei koske minua
mielta

Sain tarvitsemani palvelun/hoidon kohtuullisessa ajassa.

Taysin eri mielta Ei samaa eika eri Taysin samaa mielta Ei koske minua

Figure 34: First three questions of the evaluation form

Additionally, participants experienced further problems due to the fact that each
guestion held four titles and six checkboxes. The problem resulted in the already
discussed guessing game, as participants were forced to count the exact or simply
guess which checkbox referred to which title. Although participants tried to keep
count of the titles and checkboxes, none managed to answer the form in a desired

manner.

In conclusion, all the participants experienced severe problems throughout the

evaluation form. After completing the 11 questions, all participants were still
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unaware if they had answered the evaluation form as they initially desired.
However, all participants attempted to keep count of the titles and tick the correct
checkboxes by navigating back and forth between the questions. Despite this
action, none of the participants could indicate whether a question had been
completed in a preferable manner. In contrast to all the problems and inconsistency
within the evaluation form, participants could, however, easily indicate that the

evaluation had been successfully sent, seen in figure 35.
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Figure 35: Successful submission of an evaluation

6.1.3 Findings from Task 3

Task 3 was about providing feedback to a recently received service. However, task 3
was similarly only performed by half of the participants (four participants), since the
task requires the receipt of a service voucher through the PSOP system. According
to the task description, participants were asked to provide feedback according to
their own preferences, to a service of their liking. The content of the feedback was
also left for the participants to decide. However, the only requirement was to

ensure that the service provider would respond to the submitted feedback.



None of the four participants experienced problems in finding or accessing the
feedback link, which can be seen in figure 36. However, one participant pointed out
that they did not know or realize that submitting feedback was a possibility,

otherwise the participant would have given a complaint to a previous service.
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Figure 36: Interface of providing feedback

Firstly, none of the four participants experienced any problems, in selecting a
service provider, service nor the subject of the feedback. Secondly, no problems
occurred when participants wrote their preferred message in the field of contents.
Thirdly, all participants were able to find the checkbox, which indicates that the
service provider must reply to the feedback. Fourthly, all participants were able to
successfully submit the feedback. The interface of the feedback form can be seen in

figure 37, where the required criteria is marked with a red square.
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Figure 37: Providing feedback to a received service

Nonetheless, problems began to occur when participants were asked to tell
whether the system now indicated that the service provider must provide an
answer to the feedback. The request for an answer is illustrated as a red
exclamation mark and seen in figure 38. However, none of the four participants
could tell if the requirement had been satisfied as the row was not expanded.
Furthermore, the assistive technology (both braille keyboard and screen reader)
was not able to identify what the red exclamation mark referred to. Additionally,
two participants pointed out that the column title of the exclamation mark was
empty (without any information) and therefore the assistive technology could not
indicate what the section meant or what the exclamation mark was referring to.
Another user pointed out that the table, illustrated in figure 38, possessed the same
problem seen in task 1, where the title of the columns contained the default
labeling “activate to sort column ascending”. These observed problems left

participants confused as they were unsure if the only criteria had been satisfied.
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Figure 38: Feedback provided by the customer

The think-aloud method was similarly used in task 3 in order to gather additional

data. Participants were asked if they could access a specific row of the table and

further tell if all the information of the feedback had been stored properly. Half of

the participants were able to expand the row without any major problems and

identified that the information was indeed stored. Moreover, by expanding the row,

these participants were now able to determine that the only criteria had been

satisfied.

The remaining participants were not able expand the row and eventually decided to

give up. However, after all the tasks were completed, the two participants were

encouraged to return to the feedback section and further explore the interface. As

a result, the two participants managed to expand the row and accessed the

additional information of the feedback. This was, however, done by pure accident

as the participants accidentally understood that the exclamation mark contained a

link and could be interacted with. Despite accessing the additional information,

none of the two participants understood how they had managed to expand the

row. Nonetheless, the two participants were now able to determine that all

information of the feedback had been stored and that the task was successfully

completed.



In conclusion, none of the four participants experienced any problems submitting
the feedback. Problems occurred when participants were asked to identify if the
service provider had to reply to the submitted feedback. As a result, participants
were unable to answer nor indicate whether the task had been completed when
the rows were not expanded. However, half of the participants were able to access
the expanded view, whereas the other half experienced severe problems and found
it by pure accident. The participants noted that although the row was eventually
expanded, uncertainty still remained as they did not know for sure what had
happened when they interacted with the exclamation mark. In other words, the
feedback section is rather frank, however, the table still possesses similar problems

as seen in task 1 and eventually leaves the user clueless.

6.2 The difference between the findings on mobile and computer

As previously mentioned, the user test was conducted on both the mobile and the
desktop platform. However, due to time constraints, task 1 was the only task
conducted on both devices. Despite the time constraints, the user testing on the
mobile device was conducted by all eight participants. Generally, people using
assistive technology tend navigate through the whole site in order to get familiar
with website and to know how the content is positioned. This is done in order to
feel comfortable with the site, as it also reduces the risk of entering personal
information in wrong places. This similarity can be seen among people without sight
impairment. Undoubtedly, it can be clearly stated that participants experienced

similar problems on both devices.

On the mobile platform, accessibility related problems started to occur as
participants were asked to enter the information of the service voucher.
Participants noted that the built-in screen reader on Apple devices, reads the
section of the service price comparison in a similar manner as the screen reader on
the desktop platform. Additionally, the section left participants clueless and

confused if the right information had been entered. All participants noted that this

98



specific section of the system was inconsistent and did not follow the same
structure as in the earlier section. As a consequence, half of the participants were
unable to enter the quantity nor the value of the service voucher without guidance.
Noticeably, participants conducting the first part of task 1, experienced similar

problems on both platforms.

The second part of task 1 did not cause any problems for the mobile users.
Participants were able to determine the preferred criteria and several participants
pointed out that they could clearly indicate which checkboxes had been selected.
Problems began to occur when participants were asked to select one, two or
several service providers for the comparison. Participants had no problem finding
the service providers, however, problems occurred as participants attempted to
move to the comparison, as the participants were unable to find the link “Siirry
vertailuun” that would take the user to the comparison. Participants pointed out
that they had no idea where the link was located. On the contrary, half of the
participants had noticed the link before browsing through the service providers but
pointed out that this may cause severe problems for users who overlooked the link.
In addition, two participants thought that the link would have been located after
the listing of the service providers, as they assumed that the system would follow a
from top to bottom structure. These participants further noted, that the system was
not informative enough, as it did not indicate the selected number of service
providers that was selected for the comparison. Noticeably, these above-mentioned

problems are generally experienced both platforms.

The third part of task 1 caused problems from the very beginning. After proceeding
to the comparison, one third of the participants found that the screen reader had
placed them randomly in the middle of the site. This caused severe problems and
left the participants distracted and confused. These participants had tremendous
problems figuring out what the information on the site was referred to. However,
after using the think-aloud method, all participants were able to understand the
content. Noticeably, the table in figure 31 caused major problems on both

platforms. All participants pointed out that the column titles were inadequately



programmed on both platforms, resulting in the previously discussed guessing
game where participants experienced major problems in accessing the information
of the table. Consequently, two thirds of the participants noticed that the
information on the rows indicated which column number it referred to.

However, as the screen reader only indicated the number of the column and not
the title, participants remained confused. As an example, none of the participants
were able to indicate what the difference between the amounts shown on the

rows.

Similar accessibility related problems were identified on both devices when
participants were asked to identify the rating of a company representative. Half of
the participants noticed that the second column held images, however, as the
screen reader only indicated them as not known, good or excellent, participants
were confused and unsure whether to interact with it. The other half of the
participants completely ignored the image link and were therefore unable to
identify the rating of a company representative. However, participants who decided
to interact with the image link, were unaware of the fact that a new window had
opened on the screen, as the screen reader did not notify it. Some of the
participants, however, assumed that something had happened but were unable to

identify it. The similarity of the problem can be seen on both platforms.

Additionally, the third part of task 1 caused severe problems among all eight
participants, as visually impairment people tend to navigate their way through a site
relatively fast, disregarding instructions and expecting the website to be self-
explanatory. Two thirds of the participants noted that the instructions in the
beginning of the site clearly states that “by interacting with the name of a company
representatives, further information will be provided”, none of the participants
could access the information by interacting with the representative’s name.
Participants pointed out that this is clearly an accessibility related problem, since
the section does not contain a link to interact with. However, participants who had
earlier decided to interact with the image, noticed that a new table with further
information of the company representative, had been created under the original
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table. Despite accessing the table, participants pointed out that it was done by pure

accident

In conclusion, similar problems can be identified on both devices. Firstly, entering
the information of the service voucher causes severe problems on both devices,
since the previously mentioned guessing game is present. Secondly, participants are
left clueless of how many companies has been selected for the comparison. Thirdly,
participants are experiencing severe problems in accessing and understanding the
information provided in the table of the company representatives. Additionally,
none of the participants could access the further information of a company
representative according to the instructions provided by the system. Consequently,
several aspects of the system are found by pure accident, without knowledge or

without the screen reader informing about it.

6.3 Findings from the SUS questionnaire

As previously noted, the predefined System Usability Scale (SUS) questionnaire was
supposed to be sent to the customers of the PSOP system. However, due to the
General Data Protection Regulation, the questionnaire was not distributed. As a
result, the SUS questionnaire could, however, be used as a post-test questionnaire,
as it was read aloud to the participants after the test session. Generally, it requires
a large sample in order to gather reliable data from the SUS questionnaire but
according to Brooke (2013), it has been demonstrated that the SUS questionnaire is
in fact reliable even with a small-scale sample. Therefore, even with a small sample
of eight to twelve participants, the SUS questionnaire is able to measure the

perceived usability of a tested system (Brooke, 2013).

The SUS questionnaire consisted of ten predefined questions regarding the systems
usability, ranging from strongly disagree to strongly agree. The distribution of the
answers among the eight participants are illustrated in table 3. As seen in table 3,

the perception regarding the usability of the PSOP system varies significantly. On
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the one hand, approximately 75 percent of the participants perceived the system as
unnecessarily hard to use, whereas the remaining 25 percent either disagreed or
gave a modest answer to the claim. On the other hand, 62,5 percent of the
participants experienced the system as exceedingly hard to use, while 37,5 percent
disagreed or strongly disagreed. As a result, 56,25 percent of the participants
experienced that the system was difficult to use, as the remaining 43,75 percent
either disagreed or had a modest perception of the systems usability. However,
none of the disagreeing participants, indicated that the system would have been
relatively easy to use. Consequently, the majority of the answers leaned towards a
more negative perception of the systems usability. Additionally, 62,5 percent of the
participants noted that they would probably need technical assistants in order to
use the system. Similarly, 50 percent of the participants noted that they would not
prefer to interact with the system frequently, whereas the remaining 50 percent of

the participants had a modest answer to the claim.

Distribution of answers among the eight participants

Qs

as

Qz

a6

4

Q3

Q2

Ql

o
~

3 4 5 6 7

m Strongly disagree Disagree Neutral mAgree mStrongly agree

Table 3: Distribution of answers among the eight participants

As observed in all the tasks, especially in task 1, participants experienced that the
system was highly inconsistent and 87,5 percent of the participants either agreed or
strongly agreed to this claim. As a result, the SUS questionnaire strongly supports

the findings regarding the systems inconsistency, which was identified during the
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test sessions. Undoubtedly, all the participants felt particularly unconfident when
using the system and believed that most people would experience difficulties
learning how to interact with the system. In addition, 50 percent of the participants
either strongly disagreed or disagreed to the claim whether the different areas and
sections of the system worked well together, while the remaining 50 percent,

however, gave a modest answer to the claim.

In conclusion, the score per participants, as well as the average score from the
whole test session, is illustrated in table 4. As seen in table 4, the SUS score
between the eight participants varies slightly. The variance in the score might be
due to the previously mentioned expertise in IT among the participants. However,
since the participants were allowed to conduct the test on their own devices, the
results are reliable. Table 4 illustrates the scale of the SUS score on the y-axis and
the eight participants on the x-axis. It can be clearly stated that participants p5, p7
and p8 were able to conduct the test without any major hindrances and therefore
received a higher SUS score. On the other hand, participant p1, p2, p3, p4 and p6,
evidently experienced major problems. The red line in table 4, illustrates the
average SUS score that was calculated from the questionnaire. The average SUS
score, that resembles the usability of the PSOP system is 38,8. As mentioned before,
the scoring system for SUS ranges from 0 to 100 and according Brooke (2013) the
average SUS score for a system is generally around 70. As a result, the score of 38,8
is considered to be significantly below average and to resemble a poor usability (see
figure 27). Consequently, 62,5 percent of the participants received a score below
50, which indicates that there are indeed usability related problems within the

system.
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SUS score per participant and the average score
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Table 4: SUS score per participant and the average score

6.4 Evaluating the problems

The evaluation of the identified problems was analyzed by the severity, perception
and the number of times a problem occurred. The severity of the encountered
problems was evaluated by analyzing how much the problem affected the usability
and the accessibility as well as how the participants managed to prevail the
problem. The perception of the problem was analyzed in order to identify how the
participants perceived a problem. The number of encountered problems was
identified during and after the test session by using the think-aloud method and by
analyzing the recorded material. Analyzing the recorded material enabled for
identifying how frequently a problem occurred.

Firstly, it can be clearly stated that all participants experienced problems with the
inadequately positioned titles, following by the non-informative text fields and
boxes. Noticeably, the severity regarding this problem is significantly high as all
participants experienced it in several areas throughout the systems interface.
Additionally, this specific problem resulted in the frequently mentioned guessing

game that left the participants clueless and frustrated. Secondly, accessing the
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information in the tables in various sections of the system, caused major problems.
The prominent severity lies in the image links, as none of the eight participants
could identify the quality index of a company representative, nor access the newly
opened popup-window. Additionally, the mobile test session identified the fact that
the system indicated that further information can be accessed by a certain action,
the assistive technology was, however, not able to access it by following the
provided instructions. Thirdly, all participants experienced problems accessing the
systems various tables. This caused severe problems and also resulted in the
previously mentioned guessing game. Additionally, the majority of the participants
considered the system to be inconsistent, which according to the participants, is a
major usability problem for people who are using assistive technology, such as

screen readers.

In conclusion, the perception of the encountered problems among the participants
varied slightly. However, none of the participants were able to perform task 1 and
task 2 with a success rate of 100 percent. With the use of the think-aloud method,
participants were encouraged to further make an effort to overcome certain
problems. The think-aloud method turned out to be an efficient tool in identifying
underlying problems. Undoubtedly, the most error-prone sections of the system are
identified in task 1 and task 2, where the inadequate labeling and accessibility of
images caused the majority of the problems. The least error-prone section of the
system is identified in task 3. However, immediately as the participant accesses the
table to review further information, major problems occur. This similarity can be

seen in all the tables within the system.
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7. Discussion

The purpose of the research was to identify both accessibility and usability related
problems within the PSOP system, among disabled people. The aim was to conduct
a user test, involving real users, in order to accomplish the goal of identifying the
real problems that the systems users face.

The following chapter provides answers to the two research questions that were
presented in the introduction chapter. Firstly, chapter 7.1 presents answers to the
first research question, where a summarized overview of the problems is
presented. Secondly, chapter 7.2 presents answers to the second research

guestion, including reasoning behind the identified problems and further analysis of

required future actions.

7.1 Research question RQ1

RQ1: Although a technical test regarding the WCAG has previously been conducted,
what kind of problems do users with sight impairment experience when interacting

with the PSOP system?

Despite the fact that a technical study has earlier been conducted, both accessibility
and usability related problems were identified by conducting a user testing with
eight blind participants. The technical study analyzed problems such as visual
appearance, navigation and full accessibility with keyboard functions as well as
attempted to present the content in a simplified format. However, after
successfully conducting a user testing with visually impaired people, it can be well-
argued that significant problems still exist, as the perception of usability and
accessibility is divergent. Consequently, a large number of various problems were
identified during the test as well as after by analyzing the recorded material. The
majority of the participants identified the same problems within each task, which
furthermore confirms the theory behind Nielsen’s perception of involving a small

sample of users for user testing (Nielsen, 2000). Additionally, inconsistency related
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problems were identified. According to the findings, the PSOP system does not
follow a consistent structure throughout the system, which is vital for blind people
using assistive technology. The problem regarding inconsistency is especially visible
in task 1. The findings further specify that blind people tend to memorize the
structure of a website and assume that the content follows the same structure.
However, the current stage of the system does not follow a strict structure, which is
clearly a usability related problem. Furthermore, based on the findings, the system
is missing a much desired, self-explanatory content, which would ease the
navigation and as well as the overall efficiency. Nevertheless, the system partly
holds clear instructions that informs the user how to interact with the system.
However, similarly to non-disabled people, visually impaired people tend to ignore
these instructions and expect that the system will indicate what actions are
required from the user. The self-explanatory problem is especially prominent in task
1 but can also be seen in other tasks, where these instructions are not provided.
Consequently, the self-explanatory problem will probably occur in the purchasing
power and in the balance of the purchasing power sections (presented in chapter
3.1), which were not included in this study due to limitation reasons.

Nonetheless, the most severe and error-prone problems were identified in the
labeling and programming of titles and text boxes respective fields. According to the
findings, the PSOP system holds an inadequate programming of titles and fields,
which are inefficiently placed on the site and hardly identified by assistive
technology. This problem is clearly an accessibility related problem; thus, it also
causes significant usability related problems among the users of the system.
Another accessibility related problem is the access to specific content on the
system. The user testing identifies that tables, images and further information are
nearly inaccessible. According to the results, especially images and interaction with
various tables, causes significant accessibility problems. Consequently, visually
impaired people using assistive technology such as braille keyboards or screen
readers, are unable to interact or observe the information behind images and image

links.
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In conclusion, all the identified problems, are a reason why participants experience
the PSOP system as non-user friendly and inconvenient to use. Undoubtedly, as all
these problems are present, the system eventually creates an atmosphere that
forces the user to guess or assume what the system expects the user to do.
Additionally, as several participants pointed out, the system leaves the user clueless
and a so-called guessing game occurs. Nevertheless, the findings from the System
Usability Scale questionnaire, further supports the non-user friendly perception of
the PSOP system, as the participants rated the usability of the system with an
average score of 38,8, from a maximum score of 100. However, the perception of
the systems usability varies depending on the users, which can be due to their IT

experience or former knowledge and perception of the system.

7.2 Research question RQ2

RQ2: What are the reasons behind the identified problems within the PSOP system

and what kind of actions should be done in order to eliminate the problems?

The answering of the second research question is important to address, since it is
essential to consider what caused the problems to occur. All the identified problems
have relatively clear reasons why they might have occurred. However, it is relevant
to also consider that there might be underlying factors that are eventually
unknown. Firstly, the problem regarding inconsistency is a clear usability related
problem than may not in fact be a problem for the general public. However, since
people with disabilities and especially blind people, are constrained to navigate
their way through an interface in a chronological order, it can easily cause
significant usability related problems. The reason behind this observed problem
might be that the system is in first hand designed for the general public and
therefore not designed to be efficiently used by assistive technology. Secondly, the
problem regarding the systems efficiency and its uninformative aspects, is
considered to be a usability related problem. Although the system holds
instructions, users tend to ignore them. According to the results, the system is not

informative enough and does not clearly indicate or express what action the user is
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expected to do. The reason behind this problem is significantly clear. The system
has insufficient labeling of different titles, text fields, text boxes, links and images. In
other words, visually impaired people are experiencing severe problems in knowing
and understanding what actions are supposed to be done. Thirdly, the problem
concerning the positioning of titles and different text fields and text boxes, can be
considered as an accessibility related problem. The reason behind the problem is
relatively clear. The programming and the positioning of titles and different fields,
in various sections of the system, are inadequately defined and therefore causes
severe problems. Nonetheless, it can be assumed that this problem is further
caused by the fact that the system is initially designed for the general public. This
specific problem can be witnessed throughout the system, as it is particularly visible
in task 1 and task 2. Fourthly, the problem of accessing tables and further
information in images, can be seen as an accessibility related problem. The reason
behind the problem of accessing information provided in tables is generally difficult
to determine and there might be underlying reasons for its occurrence. The
problem might partially be due to the assistive technology that was used, since the
braille keyboard was unable to access the information. However, the reason behind
the severity of the problem lies in the fact that column names were programmed in
the titles and not in the columns and rows itself. Another reason behind the
problem is that the screen reader did not indicate which title a specific section in
the table was referred to. Instead, the screen reader only read the number of the
column without any additional information. Additionally, the default labeling of
columns, is another problem that is caused by inadequate programming and
commonly a hidden problem that screen readers are able to identify. Furthermore,
the problem of accessing images and the information behind the image link, has a
remarkably clear reason. Since the information of an image is provided in a new
popup-window that appears on the screen, neither the braille keyboard nor the
screen reader can access or detect it. This problem is clearly caused due to

inadequate design and programming of the system.

As previously mentioned, it is relevant to consider that there might be underlying
and non-observed factors that may have caused some of the identified problems.
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Problems might have occurred due to the participants IT knowledge, former
knowledge of similar systems or other experiences or expertise that the participant
holds. It is also important to address that problems might have occurred because of
underlying user circumstances, anxiety or due to the fact that some participants
took part in their first user test session. However, factors such as test environment
and recognition of assistive technology among the participants, can be clearly
excluded from causing the problems. This aspect was one of the corner stones of
the study, as the location of the test sessions and use of preferred assistive

technology was left for the participant to decide.

Moreover, in order to establish efficient usability and foremost to ensure that the
system is accessible, certain actions are needed to be done. To establish efficient
usability, the system will have to follow a consistent structure throughout the whole
interface. By designing a from up to down structure, people using assistive
technology will experience a more user-friendly interaction with the system. At
current state, the PSOP system has a partly consistent structure but according to
participants, the structure can suddenly change completely, causing significant
problems. Additionally, the reprogramming and repositioning of titles, different
fields and boxes would tremendously increase both the usability and accessibility of
the system. By addressing these severe problems, the system could effortlessly
become more self-explanatory and particular instructions could eventually be
removed. Moreover, the reprogramming and renaming of tables and image links, is
another aspect to address in order to ensure both usability and accessibility. Firstly,
by renaming the specific sections in a table with a title, instead of the column
number, would increase the usability significantly. Secondly, the system should be
redesigned in order to ensure that the assistive technology understands that
something can be interacted with. At current state, these instructions are present
but assistive technology such as screen readers are unable to receive the
information, although instructions would have been followed. Thirdly, by
redesigning the images and image links, in a way that the assistive technology

would access it, is an essential aspect to consider.
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According to the findings, both the usability and accessibility can be increased and
ensured if the system is reprogrammed and redesigned according to the mindset

and logic of its whole customer base, including people with disabilities.

In conclusion, the PSOP system is fairly usable, accessible and satisfies the required
guidelines provided by WCAG, the study identifies that by conducting a user testing
with real users, additional problems can be distinguished. It can clearly be noted
that, although the PSOP system is considered to be accessible on paper, user testing
is able to identify problems that real users face when interacting with the system.
User testing can also identify that people with disabilities have a diverse perception

regarding both the usability and accessibility of the system.
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8. Conclusion

The aim of this study was to identify both usability and accessibility related
problems within the PSOP system, among visually impaired. Additionally, the
importance of the study arises from the fact that Valtiovarainministerio (2018) has
determined specific rules and Web accessibility guidelines for content provided by
the public sector. Therefore, it is important for Kuntien Tiera Oy to take the
observed problems into consideration, as the PSOP system undergoes further

development after the second quarter of the year.

Both usability and accessibility related problems were identified using a mixed
method of qualitative and quantitative techniques. Usability problems were
identified by commonly used techniques and by combining methods such as user
testing and the think-aloud method. However, as prior research points out, the
same methods can also be used in order to determine accessibility related problems
(Brajnik, 2008). According to Brajnik (2008), usability methods are in fact a valuable
set of techniques that can be used to address both usability and accessibility
problems. Consequently, the tools and techniques used in this study resulted in

distinguishing both usability and accessibility problems.

Another goal of the study was to determine whether problems were still present,
although a technical accessibility study had already been conducted. According to
prior research, accessibility related problems are clearly identified when real users
are involved, therefore a user testing involving real users was conducted.
Consequently, an automated test is able to address the problems in the code and
determine how accessible the system is on paper, however, this does not
necessarily indicate that the system would be flawless and accessible in reality.
According to Cheng and Mustafa (2014), user testing is still a method that is used
more than half of the times when it comes to detecting problems. Undoubtedly, the
importance of addressing both usability and accessibility related problems, lies in

the test approach (Cheng & Mustafa, 2014).
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This study has proven the fact that in order to identify the real usability and
accessibility rate of a system, real users, preferably users from the target group,

should always be involved and tested.

8.1 Limitations

The study involved limitations throughout the process. Limitations such as
recruitment process, participants, arrangements and the used methods were
present. The whole recruitment process changed drastically throughout the
process, as the initial plan was to receive participants from Kuntien Tiera Oy,
mailing lists and from the City of Turku. However, due to certain difficulties,
alternative solutions had to be done. Another limitation in the study was the
number of participants. The initial plan was to involve between 10 and 15
participants in order to gather reliable data. It was also intended to involve
participants, who were all users of the PSOP system. However, as Nielsen (2000)
points out, that only five participants are enough, the limitation did not interfere
with the results. Nonetheless, by having a larger sample size, with all participants
being users of the system, would have further increased the reliability of the
results. Another limitation was the arrangements for the study. The study was
evaluated and moderated by a single person. As a result, the observed problems as
well as the results might be affected by the persons knowledge and experience, as
the study may have neglected certain problems. Additionally, another limitation
was the methods used in the study. It can be clearly notified that user testing
turned out to be the most efficient method in order to identify the real usability and
accessibility related problems. However, methods such as the Heuristic Evaluation
and Cognitive Walkthrough were not applied, as they were not identified as suitable
methods in order to identify problems, since neither of the methods require real
users. In addition, the findings from the SUS questionnaire might be biased, as the
SUS is not strictly intended to measure usability among people with disabilities.

However, there are limited research and evidence indicating whether it cannot be
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used. Therefore, questions concerning the reliability of SUS and whether it is a

suitable method in measuring usability among visually impaired people arises.

In contrast to the limitations, some strengths were also present. The most
noticeable strength of the study was that the test sessions were conducted
according to the participants requirements. Therefore, the test environment as well

as the results were closely representing a realistic interaction with the system.

8.2 Recommendations for Kuntien Tiera Oy

The findings from this study provide an understanding on how visually impaired
users utilize different assistive technology, such as braille keyboards and screen
readers in order to interact with the PSOP system. The study identifies various
problems as well as how the assistive technology works throughout the system.
Visually impaired users are heavily dependent on accessible web design and are
expecting the system to be both self-explanatory and consistent, in order to utilize
the system to its fullest. The study discovered several aspects within the PSOP
system that were perceived as difficult or as exceedingly challenging by the
participants. Common challenges between the participants were identified
throughout the study. Despite the fact that not all of the tasks could be completed
by all participants, the findings can, however, determine that usability and
accessibility related problems are present. However, the difference between the

participants IT knowledge might be a factor that needs to be accounted for.

The study proposes future recommendations for the PSOP system, as the system is
undergoing further development after the second quarter of the year. Kuntien Tiera
Oy should take the findings from this study into consideration and attempt to
address the identified problems. By eliminating the problems found in this study,

both the usability as well as the accessibility would increase significantly.

An essential method that is recommended to follow is the so-called A/B testing,

also known as split testing, which has been used by a wide range of online services
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(Gui, Xu, Bhasin, & Han, May 18, 2015). The fundamental idea of A/B testing is to
compare two versions of the same system in order to address problems and to
identify which elements of the system are important and which needs to further
undergo certain procedures (Gui et al., May 18, 2015). A/B testing is a valid method
for Kuntien Tiera Oy to consider, especially as the same problem of accessing tables
may occur in other sections of the system as well (see figure 16). Additionally, the
problem regarding the systems lack of being self-explanatory is also likely to appear

in other areas such as in the purchasing powers section, see figure 14.

After addressing the observed problems, a good alternative for Kuntien Tiera Oy
would be to run an A/B test and compare the two versions with each other in order
to identify whether the problems are eliminated or not. Additionally, an automated
test is also recommended, for the purpose of ensuring that accessibility related
problems are satisfied according to WCAG and the Accessibility Directive. However,
as noticed in this study, the automated test should always be followed by user

testing, in order to analyze whether the system is in fact accessible.

In conclusion, a similar study could be conducted with a larger group of participants
in order to receive broader results. It would also be recommended to further test
the system on different mobile devices, as several participants pointed out that it

will eventually be the preferred device in the future.

8.3 Recommendations for future research

There are several recommendations for future research, as the demand increases to
ensure accessibility for websites provided by the public sector. Firstly, although
Nielsen (2000) points out that only five participants are needed to gain reliable
data, a study involving a significantly larger sample would contribute with
interesting results. Secondly, by conducting a study involving novice and
experienced users, would result in an interesting comparison of how users perceive
both the usability and accessibility of a certain system. Thirdly, by further extending

the methods used in this study, e.g. with additional evaluators and moderators, the
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possibility of gathering additional data increases. Nonetheless, in order to ensure
both usability and accessibility, a test session involving real users is still highly

recommended.

Consequently, the variety of accessibility methods could be further discussed and
improved. Although there are methods specifically intended for accessibility testing,
the study shows evidence that other methods, such as usability methods, can be
utilized in order to identify accessibility related problems. However, it is
acknowledged in several sections throughout the study, that accessibility methods
do not guarantee that a system or website becomes accessible to the whole
customer base. Therefore, future research should try to identify and establish
universal accessibility testing methods to ensure accessibility by everyone,

regardless of disability.
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9. Svensk sammanfattning

1. Inledning

Betydelsen av anvandbarhetstest pa webben har 6kat avsevart i 6ver ett decennium
och testen forblir en central del av designprocessen, eftersom det tekniska
genombrottet fortsattningsvis paverkar foretag och organisationer. Intressenter och
andra beslutsfattare har insett betydelsen av anvandbarheten och mangden pengar
och tid som investeras i designprocessen, for att sakerstalla anvandbarheten, har
okat med enorma steg. Detta dr i synnerhet viktigt i och med att féretag och

organisationer forsoker allt mer uppfylla kundens anvandarupplevelse.

Utover anvandbarhet, har dven efterfragan pa en tillganglig webb fortsatt att 6ka.
Tidigare forskning papekar att tillganglighet i likhet med anvdandarbarhet, har under
de senaste 10 aren fatt mycket uppmarksamhet av bade forskare och av andra
intressenter. Foretag och organisationer som skapar webbinnehall, har gjort stora
insatser for att skapa webbtillgdnglighet for personer med olika
funktionsnedsattningar, som till exempel synskadade. En stor del av webbinnehallet
ar trots detta fortfarande icke tillgangligt och framfor allt till en del oanvandbart for
personer med funktionsnedsattningar. Denna otillracklighet i webbtillgangligheten
kan hogst antagligen bero pg en ologisk designprocess, dar hjalpteknik sa som
skarmlasare inte tagits i beaktande. Detta resulterar i att personer, som anvander
sig av diverse hjalpteknik, upptacker problem med missledande innehall, otillracklig
struktur och brister i bildbeskrivning. Dessa personer har i allmdnhet svart att fa
tillgang till tabeller och annat innehall. Fastan forbattringar standigt gors for att
sakerstalla webbtillgdnglighet, sa stoter dessa personer fortsattningsvis p§ problem

med webben.

Utover detta kommer betydelsen av att skapa en tillganglig webb fortsattningsvis
att 6ka eftersom ny teknik framtrader pa marknaden. Som en féljd av detta har
flera lander genom politik och lagstiftning bestamt riktlinjer for webbtillganglighet.

Finland har pa liknande satt foljt Europaparlamentets direktiv for sdkerstéllning av
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tillgangligheten till webbplatser och mobila applikationer, som producerats av den
offentliga sektorn. Tillganglighetsdirektivet kommer gradvis att tillampas av den

offentliga sektorn fran och med den 23 september 2019.

Denna avhandling gors pa uppdrag av Kuntien Tiera Oy. Foretaget producerar IKT-
tjanster for att stoda utvecklingen av sina kunders dagliga verksamhet. Trots det
stora utbudet av olika tjanster, fokuserar denna studie p§ systemet Palveluseteli- ja
ostopalvelujdrjestelmd (PSOP). | och med den nya lagstiftningen, bor Kuntien Tiera
Oy och PSOP-systemet folja tillganglighetsdirektivet (som foljer riktlinjerna for

WCAG), vilket foretaget ar medveten om.

Inom ramen for uppdraget fran Kuntien Tiera Oy, onskar foretaget att PSOP-
systemets tillganglighet och anvandbarhet skall testas av synskadade anvandare. Ett
anvandartest utfordes for att analysera om PSOP-systemet uppfyller de riktlinjer
som definierats for webbtjanster som tillhandahalls av den offentliga sektorn.
Studiens tyngdpunkt ligger i att identifiera hur tillgdnglig systemet ar bland

synskadade anvandare.

Nedan presenteras de forskningsfragor, som kommer att besvaras:

1: Fastdn ett tekniskt test gédillande WCAG tidigare har genomférts, vilka problem

stoter synskadade anvédndare pc‘% ndr de anvéinder sig av PSOP-systemet?

2: Vilka dr orsakerna till de identifierade problemen inom PSOP-systemet och vilka

dtgdrder bér vidtas for att de skall elimineras?

2.1 Funktionsnedsattning

Det ar ytterst svart att definiera funktionsnedsattning under en allman term.
Daremot kan begreppet definieras som ett paraplybegrepp som bestar av olika
nedsattningar, som exempelvis aktivitetsbegransning. | sin enkelhet hanvisar

funktionsnedsattning till ett problem i en persons kroppsfunktion. En
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aktivitetsbegransning kan i sin tur definieras som en begransning eller svarighet

som en individ innehar.

2.2 Webbtillganglighet

Webbtillganglighet innebar att alla skall ha tillgang till webben, oavsett nedsattning
eller diverse fysiska eller psykiska hinder. Webbtillganglighet gor det maojligt for
personer med diverse nedsattningar att uppfatta och anvanda webben som den ar.
En tillganglig webb gor det ocksa majligt for personer att utforska innehallet med
hjalp av skarmldsare och annan hjalpteknik. Flera forskare poangterar att
webbtillganglighet, oavsett nedsattning, ar en ytterst viktig aspekt. Webben bor
med andra ord vara tillgdnglig for alla och anvdandbar av alla, oavsett av aktivitets-
eller funktionsnedsattning. Personer med nedsatt syn upplever dock i dagens lage
att webben ar tre ganger sa svar att anvanda jamfort med icke synskadade
personer. Synskadade personer har ddrav en ytterst hog chans att uteslutas fran

webben.

World Wide Web Consortium skapade det forsta webbtillganglighetsinitiativet i
slutet av 1990-talet och dess mal var att forbattra tillgangligheten pa webben for
personer med olika funktionsnedsattningar. Initiativets vision var att skapa en
internationell standard for att kunna definiera tillgangligheten av webbinnehall. De
forsta riktlinjerna var daremot inte allomfattande i och med att webben inte
anvandes i lika stor grad som idag. Riktlinjerna har dock utdkats i takt med
digitaliseringen och idag innehaller de nya riktlinjerna regler och regleringar aven
for applikationer och diverse mobilt innehall. Féljaktligen ar
webbtillganglighetsdirektiven dven en I1SO standard, som har godkants av

Europeiska unionens rad ar 2016.

2.3 Anvdndbarhet

Anvandbarhet har varit ett hogt utnyttjat utvarderingsverktyg under en langre

tidsperiod och har varit i bruk dnda sen den forsta vaxelverkan mellan anvandare
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och system. Anvandbarhet kan kannetecknas som en vasentlig del av hela
designprocessen. Anvandbarhet definierar hur bra ett system kan anvandas av en
specifik individ. Man kan vanligtvis pasta att en dalig anvandbarhet resulterar i att
systemet forlorar sina potentiella kunder, medan en bra anvandbarhet lockar till sig
nya kunder som garna anvander sig av systemet. Da det géller anvéandbarhet bland
personer med diverse nedsattningar, papekar tidigare studier att en betydande
mangd pengar och fokus har investerats i webbutvecklare, medan fokusen pa

funktionshindrade anvdandare lamnats bort.

Nar det géller att mata anvandbarhet bland personer med diverse nedsattningar, ar
det vasentligt att forsta personernas tankesatt samt avskilja de underliggande
nedsattningarna som kan forekomma hos anvandarna. Enligt tidigare forskning,
finns det i allmanhet fyra metoder for att utvardera anvandbarheten av ett
anvandargranssnitt; automatiska, empiriska, formella och informella metoder. Trots
de olika metoderna for att mata anvandbarhet, bor den manskliga faktorn alltid

vara narvarande.

3. Uppdragsgivare och PSOP-systemet

Kuntien Tiera Oy ar ett foretag, som dgs av 6ver 300 kommunala organisationer.
Foretaget erbjuder produktiva IKT-tjanster for att stoda utvecklingen av den dagliga
verksamheten hos sina kunder. Trots det breda utbudet av IKT-tjanster som
tillhandahalls av foretaget, fokuserar denna studie pa systemet Palveluseteli- ja
ostopalvelujdrjestelImd (PSOP). PSOP-systemet ar ett rikstackande
informationssystem, som gor det mojligt for kunden att jamfora priser, kvalitet och
vadlja den mest lampliga serviceproducenten at sig sjalv. PSOP-systemet ar Finlands

populdraste system for att hantera servicesedlar och kopta tjanster.
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4. Metod

Metoderna, som anvants inom denna studie, féljer metoderna for anvandbarhet.
Den framsta orsaken for valet av dessa metoder, var att en mer teknisk
undersokning av systemets tillganglighetsfragor har tidigare genomforts.
Metoderna ar en blandning av bade kvalitativa och kvantitativa metoder. Malet
med studien var att fa en battre forstaelse och vidare utveckla ett bredare
perspektiv pa problemen relaterade till anvandbarhet- och tillganglighet.

Som ett resultat av detta, utfordes ett anvandartest dar deltagarna utforde tre
uppgifter som var skapade av skribenten i férvag. Anvandartestet utfordes pa bade
dator och pa mobila enheter. Malgruppen for anvandartestet bestod av atta blinda
personer, som anvinde sig av diverse hjilpteknik. Aven om anvindartesten
utfordes pa olika platser, bade i Abo och i Helsingfors, genomfordes arrangemangen
med samma mal for att sakerstalla att omgivningen inte skulle paverka resultaten.
Utover detta kan rekryteringsprocessen betraktas som den mest utmanande delen
av studien, vilket resulterade i flera avgransningar.

Foljaktligen utfordes alla test under april manad. Varje test avspeglade en verklig
vaxelverkan med systemet och som ett resultat av detta gav anvandartesten en
enorm mangd data. Slutligen analyserades antalet upptackta problem och deras

svarighetsgrad valdigt noggrant.

Tva ytterligare metoder anvandes for insamling av data. Online frageformularet
Google Forms, anvandes for att skapa tva frageformular. Det forsta frageformularet
samlade in data géllande deltagarnas IT-kunskaper. Det andra frageformularet
bestod av tio pg forhand definierade fragor, vilket mojliggjorde raknandet av ett
varde for systemets anvandbarhet (pa engelska System Usability Scale, SUS). Man
kan trots detta konstatera att anvandartestet var den metod, som bidrog med den

mest vardefulla informationen.
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5. Presentation av resultaten och analys av studien

Studien visar att PSOP-systemet har bade anvandbarhets- och
tillganglighetsrelaterade problem och kan darfér i viss utstrackning vara otillganglig
for personer med funktionsnedsattning. Fran resultaten framgar det tydligt att dven
om ett system ar p§ ett tekniskt satt tillgangligt, kan ett anvandartest upptacka hur
otillgangligt systemet ar och avsl6ja de verkliga problemen bland sina anvandare. |
stora drag uppstod liknande problem pg bada enheterna. De allvarliga problemen,
som uppstod pa bada enheterna, var bland annat inkonsekvent design, tillgang till
bilder och tabeller och inmatningen av servicekupongen samt annan vasentlig

information som hjdlptekniken inte upptackte.

Det andra frageformularet maojliggjorde raknandet av ett varde for systemets
anvandbarhet (SUS). Kalkyleringen visade att PSOP-systemet har en anvandbarhet
av 38,8 poang pa en skala fran 0 till 100. | och med detta kan man konstatera att
den uppfattade anvandbarheten av systemet ar avsevart 1ag och betydligt under
genomsnittet for motsvarande system. Dock kan man dven konstatera att
deltagarna hade en varierande uppfattning av systemets anvandbarhet. Detta kom
tydligt fram redan i anvandartesten, men sdkerstalldes av det andra

frageformularet.

Sammanfattningsvis kan man konstatera att ingen av deltagarna kunde utféra alla
uppgifter utan att stota p5 nagra problem. Med hjalp av diverse metoder
uppmanades deltagarna att ytterligare anstranga sig for att dvervinna vissa
problem. De 6desdigra problemen identifierades utan tvekan av systemet i uppgift

1 och 2. Daremot identifierades den minst felaktiga delen av systemet i uppgift 3.

6. Besvarandet av forskningsfragorna

1: Fastdn ett tekniskt test gdllande WCAG tidigare har genomférts, vilka problem

stoter synskadade anvédndare pc‘% ndr de anvénder sig av PSOP-systemet?
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Trots att en teknisk studie tidigare har genomforts, identifierades bade
tillganglighets- och anvandbarhetsrelaterade problem genom att utfora ett
anvandartest med atta blinda deltagare. Ett stort antal olika problem framkom
under testet, daremot varierade svarighetsgraden av problemen beroende p§
deltagarna och deras IT-kunskaper. Majoriteten av deltagarna identifierade dock
liknande problem inom varje uppgift. Alla deltagare ansag att systemet var
inkonsekvent och enligt resultaten saknade systemet en ordentlig struktur. Utéver
detta saknar systemet ett sjalvforklarande innehall, vilket aterigen avspeglar bade

dalig anvandbarhethet och tillganglighet.

2: Vilka ér orsakerna till de identifierade problemen inom PSOP-systemet och vilka

dtgdrder bér vidtas for att de skall elimineras?

De identifierade problemen har relativt tydliga anledningar till att varfor de
intraffat. Dock ar det emellertid relevant att inse att det kan trots allt finnas
underliggande faktorer, som orsakat problemen. Flera av problemen ar beroende
pg en otillracklig design- och programmeringsprocess. Denna otillrackliga process
resulterar i att systemet upplevs som inkonsekvent och dar vaxelverkan drabbas
avsevart. En annan orsak bakom storsta delen av problemen ar att systemet ar
hogst antagligen planerat att anvdandas av allmanheten. Problemen uppstar da
innehallet inte ar utformat enligt den logik eller det tankesatt som malgruppen
innehar. | och med detta har planeringsprocessen formodligen forbisett
anvandningen av hjalpteknik, vilket resulterar i att vissa deltagare anser att

systemet ar i hogsta grad otillganglig.

Sammanfattningsvis kan man konstatera att dven om PSOP-systemet anses vara
tillgangligt pa ett tekniskt satt, kan ett anvandartest identifiera de problem som de
verkliga anvdandarna moéter. Enligt analysen kan bade anvandbarheten och
tillgangligheten 6kas genom att omprogrammera innehallet i enlighet med
tankesattet av hela kundbasen, inklusive personer som lider av diverse

nedsattningar.
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7. Rekommendationer fér Kuntien Tiera Oy

Det ar ytterst viktigt for Kuntien Tiera Oy att ta hansyn till problemen som studien
lyft fram, eftersom PSOP-systemet vidareutvecklas efter arets andra kvartal. Denna
studie har bevisat systemets verkliga anvandbarhet och tillganglighetsgrad bland
personer som anvander sig av diverse hjalpteknik.

Efter en grundlig genomgang av problemen och ytterligare omprogrammering av
systemet, bor Kuntien Tiera Oy utfora ett A/B-test och jamféra den gamla och den
nya versionen med varandra for att identifiera ifall problematiken fortfarande kan
upptackas. Dessutom rekommenderas det att ett automatiserat test aterigen
utfors, for att sakerstalla att tillganglighetsdirektiven har uppfyllts. Det &r
anmarkningsvart att det automatiserade testet bor alltid foljas av ett anvandartest

utfort av riktiga anvandare.

8. Forslag for vidare forskning

Det finns flera forslag for framtida forskning. Eftersom studien omfattar endast atta
deltagare, ar det nédvandigt att utoka forskningsgruppen for att na ett bredare
resultat. En studie med en storre forskningsgrupp resulterar troligtvis i intressanta
resultat. Ett annat vasentligt forskningsforslag ar att jamfora ett system mellan
nyborjare och erfarna anvandare, for att kunna analysera ifall anvandarna
identifierar liknande problem.

Foljaktligen ar det nodvandigt att poangtera att det andra frageformularet, vilket
anvandes for att betygsatta anvandbarheten av systemet, inte nédvandigtvis ar
lampligt for synskadade eller for personer med funktionsnedsattning. | och med
detta bor framtida forskning identifiera ifall man p5 ett sakert satt kan

implementera frageformularet for denna malgrupp.

Slutligen kan man pasta att tillganglighetsmetoder, framfoér allt automatiserade
metoder, inte nédvandigtvis garanterar att ett system ar tillgangligt i verkligheten. |
och med detta bor vidare forskning utféras inom amnet for att identifiera

universella tillganglighetsmetoder som sakerstaller tillganglighet for alla.
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Appendix A: Advertisement

Hyva vastaanottaja,

Nimeni on Oscar Ranta ja olen tietojarjestelmatieteen opiskelija Abo Akademissa ja teen
maisterintutkielmaani Palveluseteli- ja ostopalvelujdrjestelman kaytettavyydesta. Toimeksiantajana
toimii kuntaorganisaatioiden omistama inhouse-yhti6, Kuntien Tiera Oy. Toimeksiannon ohjaajana toimii
Kuntien Tiera Oy:n Jani Gronberg. Valtakunnallisena, kuntaorganisaatioiden omistamana yhtiona
Kuntien Tiera Oy tarjoaa laadukkaita ja tuotteistettuja ICT-palveluita asiakkailleen, sujuvan arjen ja
toiminnan kehittamisen tueksi.

Palveluseteli- ja ostopalvelujarjestelma (PSOP) on Suomen suosituin jarjestelma, jonka verkkopalvelussa
asiakas voi tarkastella myonnettyja palveluseteleita ja kdytettdvissa olevia palvelun tuottajia. PSOP-
jarjestelman avulla asiakas pystyy vertailemaan hintoja ja laatua seka valitsemaan itselleen sopivimman
palveluntuottajan. PSOP-jarjestelma mahdollistaa valinnanvapautta eri palveluiden valitsemisessa ja
soveltuu kaytettavaksi kunnasta ja palvelusta riippumatta.

Etsin suurennus- ja/tai ruudunlukuohjelmia tai muuta avustavaa teknologiaa kayttavia testihenkiloita,
jotka ovat saaneet PSOP-jarjestelman kautta palvelusetelin. Testihenkil6ilta ei vaadita erityisia
valmiuksia. Seka aloittelijat ettd edistyneet kayttdjat voivat osallistua testaukseen. Aikaisempi kokemus
PSOP-jarjestelmasta on suotavaa mutta myos vahempi kokemus riittad. Kaytettavyystesti kestda noin 30
minuuttia ja tutkielmassa ei kerata asiakastietoja. Tutkielma on anonyymi.

Testaus tehddan Internet sivulla tietokoneen selaimella. Testihenkilot voivat itse valita missa testi
suoritetaan. Se voidaan tehda esimerkiksi Kuntien Tiera Oy:n tiloissa Turussa, osallistuvan henkilon
luona tai osallistuvan henkilon itse valitsemassa paikassa. Testaus voidaan siis suorittaa paikkakunnasta
riippumatta testihenkilon toiveiden mukaisesti.

Testihenkil6 suorittaa ennalta maariteltyja tehtavia, jotka kuvastavat PSOP-jarjestelman jokapaivaista
toimintaa. Tehtdvat ovat avoimia ja tehtaviin ei ole oikeita vastauksia. Pyrin kartoittamaan ongelmat,
johon kayttajat tormaavat.

Kaytettavyystestauksen pohjalta pyritddn vastaamaan tutkimuskysymykseen ja arvioimaan kuinka hyvin
PSOP-jarjestelma on huomioinut saavutettavuusdirektiivin kriteerit ja miten se nakyy kdytettavyydessa.
Tutkimustuloksen pohjalta pyritaan lisdédmaan PSOP-jarjestelman asiakastyytyvdisyyttd seka
huomioimaan ja mahdollisesti parantamaan havaittuja ongelmia. Tutkimus toimii pohjana PSOP-
jarjestelman jatkokehitykselle.

Mikali kiinnostuksenne herasi ja olette halukkaita osallistumaan kaytettavyystestiin, voi
ilmoittautumisen lahettda sahkopostitse osoitteeseen

oscar.ranta@gmail.com

Kiitos

Oscar Ranta

Abo Akademi

Kuntien Tiera Oy www  www.tiera.fi Y-tunnus 2362180-3

Tammasaarenkatu 3 puhelin 020 734 7777 ALV-numero FI23621803

00180 Helsinki sihkoposti  info@tiera.fi Kotipaikka Helsinki 17
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Appendix B: Pre-test questionnaire

PARASTAS/PALVELUA

Palveluseteli- ja
ostopalvelujarjestelma - PSOP

*Obligatorisk

Sukupuoli: *
O Mies

(O Nainen
lka: *

Ditt svar

Minulla on ndkdvamma
O kylla
O Ei

Kaytan avustavaa teknologiaa
O kylla
O Ei

BAKAT NASTA
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Palveluseteli- ja
ostopalvelujarjestelma - PSOP

*QObligatorisk

Arvioi tietotekninen osaamisesi: *

1 2 3 4 5

Aloittelija O O O O 0O Edistynyt kayttaja

Kuinka usein kaytét tietokonetta tai muuta vastaavaa laitetta?
O Paivittain

(O Vviikoittain

() Kuukausittain

O En juuri koskaan tai hyvin harvoin

Tunnit paivassa, joka on kdytetty verkossa

(O Alle tunti
(O 1-2tuntia
(O 2-4tuntia
(O 46 tuntia

(O Enemmin kuin 6 tuntia

Mita laitetta kaytat mieluiten?

(O Tietokonetta

(O Mobiililaitetta

Kohtaatko yleensd ongelmia tai esteitd internettia selatessa?

O En

O Ovrigt:
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Appendix C: Test tasks

PSOP JARJESTELMAN KAYTETTAVYYSTESTAUS

1. HAMMAS SKENAARIO

Sinua on jo pidemmdn aikaa hdirinnyt hammaskipu ja olet nyt pddttdnyt, ettd asialle pitdd
tehdd jotakin. Olet tullut siihen lopputulokseen, ettd hammas pitdd poistaa.

Olet dskettdin kuullut, ettd verkkopalvelu nimeltédn “Palveluseteli- ja
ostopalvelujdrjestelmé” mahdollistaa suun terveydenhuolto palveluiden kilpailutuksen ja
tdmdn takia pddtdt kdyttdd palvelua léytddksesi oikean toimenpiteen. Turun kaupunki on
myéntdnyt sinulle myds palvelusetelin, jonka tiedot pddtdt sy6ttdd “Palveluseteli- ja
ostopalvelujdrjestelmddn”. Palveluseteleitd on myonnetty yksi kappale, arvoltaan 65 €.

Haluat nyt ldytdd itsellesi sopivimman palveluntuottajan, joka tarjoaa haluamaasi palvelua.
Olet vakuuttunut siitd, ettd kyseessd on ainoastaan yksi oikea toimenpide (eli hampaan
poisto). Olet kuullut, ettd muut palvelunsaajat ovat arvostelleet palveluita “Palveluseteli- ja
ostopalvelujdrjestelmén” avulla ja tdmdn takia aiot valita palvelun, joka on saanut parhaat
arvostelut.

Seuraavaksi luettelen sinulle tiedot, joita tarvitset oikean palvelun I6ytdmiseksi:

- Sinulle on myonnetty 1kpl palveluseteleitd, arvoltaan 65€
- Et missdan nimessa halua jonottaa saadaksesi palvelua

- Valitse kieli, jolla haluat palvelua ja tunnista itsesi kohderyhmasta seka maarita
esteettomyys tarpeittesi mukaisesti

- Valitse vertailuun kaksi tai useampi palveluntuottaja
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2. Palvelun arviointi

Etsi sinulle mydnnetty palvelu ja tayta palvelun arviointi lomake haluamasi mukaisesti.

3. Palautteen anto

Haluat antaa palautetta saamallesi palvelulle. Saat itse valita mille yritykselle ja palvelulle
haluat antaa palautetta. Palautteen muun sisallén saat myos vapaasti valita.

Ainoa kriteeri on, ettd haluat varmistaa, etté yritys tai tyontekija (palveluntuottaja) antaa
vastauksen sinun lahettamallesi palautteelle. Sinun tulee myds osoittaa ettd koko palaute on

lahetetty onnistuneesti.
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Appendix D: Post-test questionnaire (SUS)

PARASTAS-PALVELUA

Palveluseteli- ja
ostopalvelujarjestelma - PSOP

*Obligatorisk

1. Kayttdisin mielellani jarjestelmaa usein *
1 2 3 4 5

Taysinerimietda (O (O (O (O (O  Téysin samaa mieltd

2. Mielesténi jarjestelma oli tarpeettoman monimutkainen *

1 2 3 4 5

Taysinerimieltd (O (O (O (O (O  Tiysin samaa mieltd

3. Jarjestelman kayttdminen oli mielestani helppoa *

1 2 3 4 5

Taysinerimietda (O O O (O ()  Téysin samaa mieltd

4. Uskon, ettd tarvitsen teknisen henkilon opastusta tai tukea
ohjelman kayttdmiseen *

1 2 3 4 5

Taysinerimielta O O O O (O  Téysin samaa mielta

5. Mielesténi jarjestelmaén eri osa-alueet toimivat hyvin yhteen *
1 2 3 4 5

Taysinerimielta O O O O (O  Téysin samaa mielta
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6. Mielestani jarjestelmassa oli liian paljon
epajohdonmukaisuutta *

1 2 3 4 5

Taysinerimieta O O O O (O  Taysin samaa mielta

7. Uskon, ettd useimmat oppivat jarjestelmén kayton erittdin
nopeasti *

1 2 3 4 5

Taysinerimietda (O O O O (O  Taysin samaa mielta

8. Koin jarjestelman kayton erittdain hankalaksi *

1 2 3 4 5

Taysinerimieta O O O O (O  Taysin samaa mielta

9. Tunsin itseni hyvin varmaksi, kun kaytin jarjestelmaa *

1 2 3 4 5

Taysinerimieta (O O O O (O  Taysin samaa mielta

10. Minun piti opetella useita asioita ennen jarjestelman kayton
aloittamista *

1 2 3 4 5

Taysinerimieta O O O O (O  Taysin samaa mielta

Tassd osiossa voit vield vapaasti antaa muuta palautetta tai
huomioitavaa PSOP-jarjestelmasta
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