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ABSTRACT

Electronic learning (e-learning) applications are designed to deliver knowledge,
information sharing and to support users for teaching and learning new systems and/or
methods of doing tasks. Accordingly, e-learning is a subject of human computer interaction
(HCI) field, as the field interested in the interaction between human and computer, as well as
designing, evaluating and implementing interactive technologies. By using computers and/or
mobile devices, learning contents are aimed to be delivered in an effective and efficient way.
The effectiveness and efficiency of e-learning applications are fed from the content but as
well as their success depends upon basic usability principles. The usability success can be
observed and evaluated by user experiences on the related content after the user’s interaction

with interface of e-learning system.

In this research, the results of a usability evaluation of graphical user interface (GUI) of an e-
learning content has been presented. The researcher, aimed to work with adult learners/users
and workplace e-learning content. Appropriate use of usability evaluation methods according
is an important aspect of this report. End-users experienced an asynchronous e-learning
content according to given scenarios, the content practiced in the learning management
system (LMS) platform called as SAP SuccessFactors. The researcher gives recommendations
for the improvement of effective e-learning interface design. Moreover, the researcher
discusses the areas of e-learning interface design where future could be more beneficial to

adult learners.

Key words: Usability evaluation, e-learning, workplace learning, GUI, HCI, graphical user

interface, human computer interaction



iii
OZET

Elektronik 6grenme (e-6grenme) uygulamalari bir bilginin sunulmasi, paylagimi ve
kullanicilara yeni bir sistem ve/veya yontemi 6gretme ve 6grenmeleri konusunda desteklemek
amactyla tasarlanmislardir. E-6grenme, paralel olarak, insan ve bilgisayar arasindaki etkilesim
ile bu etkilesimi konu alan teknolojilerin tasarimi, degerlendirilmesi ve uygulanmasiyla
ilgilendigi icin insan-bilgisayar etkilesiminin (IBE) de konusudur. Bilgisayarlar ve/veya mobil
cihazlar kullanilarak egitim iceriklerinin etkili ve verimli bir sekilde iletilmesi
amaglanmaktadir. Kullanilabilirlik basarisi, kullanicinin e-6grenme sistem arayiizii tizerinde
e-0grenme igerigi ile edinilen kullanic1 deneyimleri sonucunda gézlemlenebilir ve

degerlendirilebilir.

Bu aragtirmada, bir e-6grenme igeriginin grafiksel kullanici araytizii (GKA) kullanilabilirlik
degerlendirmesinin sonuglart sunulmustur. Arastirmaci, yetiskin 6grenenler/kullanicilar ve
isyeri 0grenme igerigi ile calismistir. Kullanilabilirlik degerlendirme yontemlerinin uygun
sekilde kullanilmasi bu raporun 6nemli bir yoniidiir. Son kullanicilar, SAP SuccessFactors
olarak adlandirilan 6grenme yonetim sistemi (OYS) platformunda bulunan asenkron bir e-
O0grenme icerigini deneyimlemistir. Aragtirmaci, etkili e-68renme arayiiz tasariminin
tyilestirilmesi i¢in Onerilerde bulunmaktadir. Ayrica arastirmaci, yetiskin 6grenenler i¢in

gelecekte daha faydali olabilecek e-6grenme arayiizlerinin tasarimi konusunu tartismaktadir.

Anahtar kelimeler: Kullanilabilirlik degerlendirmesi, e-6grenme, isyeri ogrenmesi, GKA,

IBE, grafiksel kullanici arayiizii, insan bilgisayar etkilegimi
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1. INTRODUCTION

1.1. Background

Designing an electronic learning (also known as e-learning) is a subject of art
and as well as science, but in this research the focus on the user interface design of e-
learnings, out of content and educational content anxiety. Finding out the success of
interface design highly related with evaluation of usability of e-learning applications.
Since Squires and Preece (1996) mentioned about researchers neglected the
implication of usability features of an educational applications, there appeared many
researches in the area, the subject of HCI has evolved in years. The use of digital
technology now cover a large place in our lives, and HCI has created a whole raft of
descriptions and models that tell us what we use it for. With the technological changes
HCI research has changed irrevocably. For the research, which the application was
made had been selected as a workplace e-learning content. The content belongs to the
company of Bertelsmann which is located in Turkey. The application was
implemented to the employees of the company, who has an access to the content as
well, the researcher work there.

In workplace e-learning content design, the aim can be more likely providing
work-related information and skills and increasing worker’s knowledge. This
purposes, can cause an ignorance of designing user-friendly graphical user interfaces.
Though, there are quite a few sources about workplace e-learning. In this research our
one of the main purpose to add a source e-learning interface design research in the
area of workplace learning. There is a growing body of researchers from HCI who

think that learner-centred design is more than just applying design methods with



learners as users (Brna & Cox, 1998) HCI is a discipline concerned with the design of
technological artefacts that are effective, efficient and satisfying to use. In short, HCI
takes a user-centred design approach to design.

In this research, it is suggested that the design of an interface for an e-learning
program should be determined by how people learn and the tasks need to perform in
the program. This is in contrast to other approaches which view the interface design
process as separate from the learning design. In this paper, an approach has been
described to e-learning interface design that focuses on the goals, audience, and

learning, and explored examples that demonstrate the success of this approach.

1.2. Objectives

The main goal of the thesis is to evaluate the usability of a workplace e-

learning content. The thesis hopes to achieve the two following objectives:

1. Observing key features and factors which an effect the usability of e-
learning user interface by using learning management system (LMS)
2. Finding out the expectations on design of e-learning related with e-

learning system experience

1.3. Research Questions

The main questions for the thesis study are:

1. What is the relationship between experience in an e-learning expectations

in user interface design?



2. What is the relationship between the elements of effective e-learning design
and the user's system usage time and their expectations from graphical user interface

design?

1.4. Statement of Research Problem

The purpose of this research is to get a comprehensive assessment of interface
design of an e-learning content in use, as experienced by its users. Initially, the
researcher will compare the relation between previous e-learning experiences and
design expectations from the content. The expected outcomes of this research will
guide the designers who design asynchronous e-learning content in the area of
workplace learning and the learning content appeals to adult users. Furthermore, after
concluding the results, the methods for measuring usability of e-learning contents may
be improved which could be beneficial for new products and further improvement of
existing content. On the basis of results, the researcher aims to draw conclusion about
the usability of content and give recommendations for improvement of the design of

the content.



2. LITERATURE REVIEW

2.1. E-learning and E-learning Types

The difficulty in explaining the concept of electronic learning (e-learning) is
that finding different definition in each source and it is noticeable as a hallmark of
these definitions is the certainty of technology usage. In the first instance, Fallon and
Brown (2016) mentions about e-learning’s subsumption of any type of learning that is
delivered electronically, but in broader coverage they explain it as “any learning,
training or education that is facilitated by the use of well-known and proven computer
technologies”. E-learning is the process of gaining knowledge through the support of
computers via the internet (Wang, 2017), extranet or intranet (Mealy and Loller,
2000) satellite TV, and CD-ROM with multimedia capabilities (ISP, 2004) to help
individual development. It is a combination of administration and delivery of the
content via computer, networked and web-based technology (Pollard, 2001). Pachler
and Daly (2011) defined e-learning as “learning facilitated and supported through the
use of information and communications technology”. Maltz, Deblois and The
EDUCAUSE Current Issues Committee (2005) claims that 'e-learning’ is applicable
in different perspectives like; hybrid, distributed, also online-distance learning.
Arkorful and Abaidoo (2015) refer to the term of ‘e-learning’ as the use of
information and communication technologies enable the access to online learning
resources.

In the research, the concept of e-learning was discussed as online and the
subject e-learning content has chosen as self-paced e-learning tool. Aforementioned,

‘self-paced learning’, also known as individualized learning, is a learning that directed



by the individual to meet personal learning needs (Soyemi, Ogunyunka & Soyemi,
2012). For self-paced e-learning tools, a good user-interface can increase the learner’s
motivation to learn by providing them with controls, displays and information
elements that keep them interested, help them find out where they are, and ultimately
aid them in the complex process of taking information out and integrating it into their
own conceptual knowledge-base (Mendez, Lorendzo, Acosta, Torres, & Gonzalez,
2006). According to Crowther, Keller, and Waddoups (2004) poor interface design in
education is more important than in business and it disrupts the user’s overall
motivation. The motivation is highly related with learning performance and the
interactivity between the student and the interface has been considered as the most
important aspect in recent studies on how to improve the quality of education through
e-learning (Chou, 2003). Also, Barolli, Koyama, Duressi, and De Marco (2006) claim
in their research that, only 30% of users could complete an e-learning course as

because the interface was poorly designed.

2.1.1. Asynchronous

E-learning technology has the potential to facilitate higher order learning with
text-based asynchronous communication technologies (Kanuka & Rourke, 2008) On
the contrary of synchronous e-learning, asynchronous e-learning provides an
environment in which learners are not able to communicate directly with other
learners and receive information simultaneously, and do not need to be online at the
same time (Hrastinski, 2007). Asynchronous e-learning is commonly offered on a
CD-ROM, and/or it is web-based version of computer-based training. Course content
is open access twenty-four hours per day and all the week, and accessible from any

computer or device connected to the Internet or to Intranet of the organisation (Fallon



& Brown, 2016), Mayadas (1997) basically explained it as “an interactive learning
community that is not limited by time, place or the constraints of a classroom”.
Asynchronous e-learning occurs when learners begin and complete a training course
at different times; they are responsible with their own learning and self-instruction,
directly interact with the computer to proceed through the course (Carliner, 2004)
There are many methods can be used for feedback; like email, direct messaging,
bulletin boards and weblogs which are not real time (Jethro, Grace & Thomas, 2012).
The learners would decide their own learning plan so it is flexible e-learning, although
there can be specific deadlines to complete content or/and assignments. As well as
interaction is flexible, the learners communicate via forums or surveys. Asynchronous
e-learning is more preferred during workplace learning as it is a kind of method for
learners who have erratic schedules and people who have good self-discipline (Pollard
& Hillage, 2001). As we mention about workplace e-learning, the assumption of self-
discipline existence will be obtained because of the awareness level of adult learners,
though this can be another argument of another research.

The elements of the content of an asynchronous e-learning courseware is
typically a combination of explanatory texts, animations, motionless images, sounds
and videos (Fallon & Brown, 2016, p. 5) although sometimes there exist only two of
the elements. Typically such courseware is monitored and managed by software
systems, known as LMS, what is abbreviation of ‘learning management system’ in
order to enhance learning in a variety of environments. An LMS, provides an
automated mechanism for delivering course content and tracking learner’s progress,
they allow users to view multimedia lectures, download and upload learning

materials, communicate with the lecturers and each other in learning communities,



take online quizzes and submit assignments (Kakasevski, Mihajlov, Arsenovski, &

Chungurski, 2008). LMSs either be cloud-based and open sourced.

2.1.2. Synchronous

The distinctive aspect of classroom learning is physical meeting, for e-learning
we are not able to mention the existence of a classroom environment, but synchronous
e-learning renders possible to be in an interaction. “Synchronous e-learning is live,
real-time, facilitated instruction and learning-oriented interaction” (Shahabadi &
Uplane, 2015). For Khan (2006), it is “interact of participants with an instructor via
the Web in real time”. Synchronous e- learning, usually supported by the mediums
like videoconferencing, teleconferencing and/or chat (Hrastinski, 2008). The method
can be effective on the teams that wish to support information progress (Carr, Cox,
Eden, & Hanslo, 2004). The communication can be handled healthies with
synchronous e-learning (Chou, 2002) as the feedback is less effective if it is not real
time and delayed (Tuovinen, 2000). As well as for Hrastinski, Keller and Carlsson
(2010) synchronous e-learning is “often have a sense of excitement and spontaneity
that is not present with delayed interaction”. In synchronous type of e-learnings, the
classes happen in real time, they are required login times and often with a set
schedule. Synchronous e-learning provides less flexibility than asynchronous e-
learning although still the participation can be performed anywhere - as long as
certain conditions are met; e.g. healthy internet connection, a quiet environment — but

without freedom of schedule planning.



2.2. The Concept of Usability

1842 is the year of the term ‘usability’ used in the literature according to
Shackel (1984). In their paper, Bevan, Kirakowski and Maissel (1991) put forward
that as a term, ‘usability’ was begun to use in early 1980s in order to eliminate the
ambiguity of the term ‘usability’ instead of ‘user friendly’. In Human Computer
Interaction (HCI), usability is remarkably important and it is a process also called
user-centred design and it is used in everyday language. Usability is the ease with
which a person can accomplish a given task with a product and how people use a
product. It refers to methods for improving ease-of-use during the design process and
it is a quality attribute that assesses how much user interfaces meet user needs.

In retrospect from today, there are variety of definitions for usability from
different angles. We can mention about usability if an interactive product is easy to
learn, effective to use, optimizing interactions and from the user’s perspective, the
usage is enjoyable (Preece, Sharp & Rogers, 2015). Preece and others (2015) sums up

usability into the following goals:

e Effective to use (Effective)

e Efficient to use (Efficiency)

e Safe to use (Safety)

e Having good utility (Utility)

e Easy to learn (Learnability)

e Easy to remember how to use (Memorability)



Reiss (2012) relates usability with situational needs and claims that the quality of the

usability is affected by satisfaction with the experience:

Usability deals with an individual’s ability to accomplish specific tasks or
achieve broader goals while ‘using’ whatever it is you are investigating,
improving, or designing—including services that don’t even involve a ‘thing’
like a door knob or web page.
Basically, usability measures interface quality and evaluating usability is an essential
part of the system development process (Dillon, 2001).
According to International Standards Organization (ISO) standard for software
qualities (1ISO 1991):
“a set of attributes of software which bear on the effort needed for use and on
the individual assessment of such use ...”
The proposed 1SO ergonomics definition (Brooke et al 1990):
“the effectiveness, efficiency and satisfaction with which specified users can
achieve specified goals in a particular environment”.
Eason's (1988) usability approach is ease-of-use oriented:
“the degree to which users are able to use the system with the skills,
knowledge, stereotypes and experience they can bring to bear”
In 2015, ISO 9241 was revised after 17 years and the concept of use of the World
Wide Web has become more widespread. ISO 9241 — 11 (2015) defines usability with

three main aspects:

o Effectiveness: Expresses to what extent users are able to accomplish the

tasks expected to do using the application.
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e Efficiency: In how long the user does the specified tasks or in what ways
they do the tasks?
e Satisfaction: User's feelings that occur when using applications and refers
to the measure of opinions
Usability is the most important concept of HCI (Cagiltay, 2018). In the area of HCI

tries to explain usability with three main headings:

Semantic

In our daily actions we use the term ‘usable’ during our interaction
experiences with technology. The terms like ‘easy to use’, ‘user-friendly’, ‘ease of
learning’ are equated to usability (Dillon, 2001). Semantic approach is a kind of
definition for commercial use, this kind of usage depends on the user and their
experiences. From the perspective of HCI expert, there needed a certain definition of
usability that, is not variable among different circumstances; if there, it needed to be
stated a meaningful and a definition does not depend on person to person (Cagiltay,

2018, p. 95).

Feature based

Usability is equated to the user interface. Presence or absence of the features in
a content like; windows, menus, colours, icons or pointing devices determine
usability. Design guidelines are created to conduct specific design elements to provide
ease to use, but following the bullets in the guidelines do not assure the usability of

the interface.
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Operational

The term is defined in terms of performance and affective levels manifest by
users for certain tasks and environmental scenarios (Dillon, 2001). In addition to the
definitions are made earlier under the main heading ‘The Concept of Usability’, from
the operational approach a product’s usability is can be explained on base of five core

qualities according to Nielsen (2012):

e Learnability: How easy users accomplish their basic tasks the first time
they encounter the design.

e Efficiency: How quickly can users perform a task using the interface of
the system?

¢ Memorability: How easy is to memorize how to use the interface of the
system and how easily users can reuse the system after a break?

e Errors: How many errors do users make using the interface of the
system and how serious are these errors?

e Satisfaction: How do users like using the system’s interface?

A user can find a product aesthetically nice but, it will not guarantee that it
would be the product they needed. Accordingly, all the approaches should be

considered in accordance with the researchers’ needs.

2.3. Graphical User Interface (GUI) Design

A graphical user interface (GUI) is a type of user interface or system through
which users interact with electronic devices via visual indicators like icons, images
etc. It allows users to perform tasks on their computers (also mobile devices like
tablets, mobile phones etc.) with the help of graphical controls and symbolic images

rather than text command systems. To provide better user experiences those interfaces
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have to be improved. At first there needed to concentrate on the graphical user
interface: ease of use, functionality and aesthetics are the most important criteria for a
good user experience. Many technological innovations rely upon user-interface
design. A good interfaced system must be easy to use (Liang, 1987).

Improving the interaction between computer and users is the main goal of
HCI. This interaction is also a subject of GUIs and a successful interface design will
definitely facilitate the interaction between users and computers. Menus, icons and
touch screens are GUI features and they specifically aimed to enhance the ease of use
and usefulness of different functions of the system. Interface design is all about
selecting the right interface elements for the task the user is trying to accomplish and
arranging them on the screen in a way that will be readily understood and easily used.
GUIs are interaction based, and they are developed that, users recognize commands
by seeing the icons and still they have remember what each thing on the screen
actually means. When using GUIs, users do mistakes but they can recognize the
problem immediately and correct as it is obvious and they are undoable (Mathis,

2011).

2.3.1. The effect of the interface design on usability and aesthetics

Aesthetics are influential in how willingly, how comfortably and how
efficiently humans interact with objects, devices, idea and systems. The distribution of
elements (includes buttons, text, textbox etc.) and the use of colour on the web pages.
The selected Graphic User Interface Design principles from aesthetic theories are

listed as follow:
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2.3.1.1. Composition

In the research, the composition has considered as a complete appearance of
the page components. Although here mentioned about the elements separately, we
intent to evaluate design elements as a whole and observe how it feels to user.
Therefore, here the layout is the basic component of the composition. Layout is the
placement, sizing, spacing, and emphasis of user interface elements and content
within a page (McKay, 2013), basically it is a representation of interface elements
with a specific and detailed graphical look and feel (Hartson & Pyla, 2012). A good
layout design should be easy to understand (Reiss, 2012) and should draw user’s

attention to a page’s focal point. It should look aesthetically delightful,

A simple definition of bribery

the giving or ofan .in order to
-— ] ;
Iy inf
e = accepting.. + advantage.. + Unculy Influsnce
the recipient.

By whom?
A company may be liable for bribery committad on its behalf by any "associated person”, including:

= Third parties (agents, consultants, contractors, suppliers, joint ventures)
= Individual as well as incorporated or unincorporated entities.

B Y B & &

Rebates or Jobs for friends
discounts or family

Gifts Hospitality Paymants

Figure 1. Example to e-learning page interface design - Visually appealing

easy to scan, orderly and simple. A successful layout present a clear path for the eye,
helps to user to reach to the next step and draws a proper emphasis to the GUI
elements (Clark & Mayer, 2016) as well, it should make the page’s appearance

visually appealing.
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Figure 1 can be a proper example for an e-learning design page which is appealing.
The icons are in order and the sentences aligned with bullets the main idea of the page
summed up at the top of the page with the colours in harmony. We can see the focal

point which is the subject in a blue circle.

2.3.1.2.Typography

Garrett (2010) defines the term typography as; “the use of fonts or typefaces to
create a particular visual style”. Typography is an essential element of an e-learning
design and the design of a text directly affect the user’s understanding and attention to
the content. It is predictable that if the text cannot convey the intended content if it is
not legible (Hartson & Pyla, 2012, p. 799) Easy-to-read typography and a lucid visual
hierarchy deserve user’s attention. Clear, minimal text is beautiful when well-
presented and during the reading of fancy typeface human eyes quickly gets tired.
Simple fonts are used to avoid font fatigue, as well as prevention of page complexity.
Allen (2011) advices to use text to help learners perform, study, and locate help.
Hartson and Pyla (2012, p. 800) suggest using good contrast with background,
avoiding too many different sizes, fonts and giving place in the content the fonts like
Ariel, Sans Serif Verdana or Georgia for online reading. As well as Helvetica is a
preferable font for clear readability. Paragraphs should be kept short, and convey one
idea per paragraph. Graphic conventions should be used consistently as variety of
fonts are used, it will cause complexity. In the Figure 2 is presented as a well-chosen
typographic design example. The size of the fonts are even with short paragraphs. The
contrast with the background and the colours are chosen for the fonts are coherent.
The texts are easy to read, they do not cause eye fatigue. With the same background

when the typography is changed in sense of colours, fonts and consistency in the
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Looking for excuses

Figure 2. Example to e-learning page interface design — Typography 1

Looking for
excuses

Jy—

mef Ao come A2 4

allermatine aoltations

Figure 3. Example to e-learning page interface design — Typography 2

Figure 3 there appears a noticeable complexity because of different font choices. The
heading ‘Looking for excuses’ causes reading difficulties because of the contrast as
the colours of the fonts and the colour of the background has similar saturation. The

heading ‘Pitying yourself” draws the attention with so small fonts and like the last



heading chosen fonts cause a chaotic view, also with eye disturbing yellow hue and
unreadable typography. Briefly, consistency and simplicity of the typography of the

interfaces the two most basic features of decision making.

2.3.1.3.Colour

Among all the GUI elements, the use of colour is the most emotional
component; it should be made sure that colour is used to reinforce other design
elements such as text, icons, graphics, and physical size and location (McKay, 2013,
p. 158). Colours facilitate the detection of objects but it can be possible in case of
selection of colours thoughtfully.

In interactive software systems Johnson (2020) present five guidelines for

using colours:

1. Distinguish colours by saturation and brightness, as well as hue.
2. Use distinctive colours.

3. Avoid colour pairs that colour-blind people cannot distinguish.
4. Use colour redundantly with other cues.

5. Separate strong opponent colours.

Figure 4 presents an e-learning interface with distinctive colours. Saturation

and brightness of the colours are attractive and they support other elements in the

page.
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-
MENU

Customer Relationship .O*

Management

What Customer
Means?

Drag and drop the
image to the man to
see the answer

Figure 4. Example to good designed e-learning page interface — Colour

In the Figure 5, when the user marks the right answer option in the box change
the colour and turns to green. Using green colour can be problematic for colour-blind
people but the text appears below also supports the colour, so the user can understand
either the answer is right and wrong. But in the Figure 6, when the wrong answer
chosen the box turns to red which is another problematic colour for colour-blind
people and there is not any supportive text; so we notice here a wrong colour

selection.



Test your knowledge
Can Max contract the company of his wile?

Click the correct statement.

}-

conflicts of interest shall be avoided. Thare may however be cases in which it is also in the

Figure 5. Example to e-learning page interface — Colour-blindness 1

=

Test your knowledge

Can Max contract the company of his wife?

Click the correct statement.

Figure 6. Example to e-learning page interface — Colour-blindness 2

The trend in colour using is just to be simple to create a clear design. McKay (2013, p.

18

163) suggests using the strongest colour for the focal point. Shades of red, purple and

orange are often used for this purpose. Though, certain colours — like red — make

things appear more important (Mathis, 2011, p.163). Another consideration is
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compatibility for the user; 8 to 10 percent of people are colour blind, and red-green
colour blindness is the most common form of colour blindness (Allen & Chudley,
2012). Such as colour blindness, the age of the user group can be another subject
matter to pay attention. If e-learning designing is made for workplace learning, a
document of listing the acceptable colours to the company’s corporate identity can be

an issue to be emphasized for use in company materials.

Leadership Onboarding

Overview

Overview

Bertelsmann Organization Bertelsmann Culture re Further Resources

Infopool 17132

Figure 7. Example to e-learning page interface — Corporate identity and focal point

#BIDIEA #618ABE #00235E #FDBA21

Figure 8. Corporate colour palette
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Figure 7 presents an e-learning page interface uses the corporate colours on the
design. The branding colour palette of the company is announced to Internal
Communication and Design department if exists. In the Figure 8 the colour palette of
the company is shown. Figure 7 is also an adequate example for focal point usage, the
heading ‘Leadership Tools’ is easily discernible because the designer used the orange
colour to strengthen the look of focal point, as this is the heading the user about to

reach.

2.3.1.4. Icons and Images

Ghirardini (2011) explains the term of ‘icon’ as ‘a simple symbol representing
a complex object, process, or function’. McKay (2013, p. 169) defines an icon as a
small picture that is used to label an option, command, or object. Reiss (2012, p. 148)

claims that there are only four icons can be recognized by most of the people:

- Magnifying glass (search)
- House (home) (Figure 9)
- Envelope (contact/mail)

- Printer (print)

AORA

Figure 9. Examples of ‘house (home page)’ icons in variety of designs

When the icons are well known and familiar to users; so the commands will be

clear although there are no labels. The play and pause icons in the Figure 10 shows to
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the user if they click on the icons they will play the video or the audio and they can
pause it if it is playing. These icons also have global understanding and leave familiar
effect on the user. When the icon labelled it will be much more recognized, but, even
though there is no label, icons should be meaningful and the users should guess where
to lead and need to understand what icons and graphics mean (McKay, 2013, p. 132).
In the paper of Gutwin (2020) it is claimed that; icons with concrete imagery were
learned much faster than abstract icons. Icon-based user interfaces have the user click
on onscreen buttons instead of typing commands and easily recognizable icons can
trigger the activation of related concepts in the semantic network of long-term

memory.

Figure 10 . Play and pause icons

An image can worth 1000 words, and sometimes with images we can tell a
story that words cannot explain says Reiss (2012), though sometimes, not only images
enough to explain the facts and the content. When we mention about the content we
mostly refer to text, but images also give to text more inviting look. When designing
for web, DiMarco (2006) advices to keep photos and graphics separate as well,
keeping consistency of image styles and images should relate directly to content. For
workplace learning also style relates with corporate image, inconsistency undermine

the clarity of your corporate image (Garrett, 2011, p. 163)
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2.3.1.5. Navigation

Navigation is how the instruction is designed to facilitate understanding of
content and the way learners move through the instructions (Zaharias &
Poulymenakou, 2006), moving through the pages of an e-learning. Peters (2014)
advices designing navigation for experts to provide full control, but for novices more
limited control, though, the navigation interface should be intuitive for anyone. An e-
learning designer is responsible to provide a framework to organize pages and lessons
for reliable navigation. As well, for adult learners giving the freedom of control over
the pages and content is relevant with adult learning.

E-learning interfaces usually allow the following navigation techniques:

e Course and lessons menus, which allow learners to select specific lessons
and topics within the course

e Previous, next and reload buttons to permit control of pacing within a
lesson.

(Ghirardini, 2011, p. 93).

N

General requirements for permitted gifts and hospitality are:

What are the rules of
r 4 = The advantage serves a legitimate business purpose.
our G ui d e| ines ') « The advantage does not serve to obtain an improper advantage.

= The advantage does not have an unreasonably high value and
does not exceed the limits of customary business practice or the
S Before granting or accepting any advantage recipient’s normal living standard.
\ you need to consult the relevant sections of = No repeated or regular advantages to the same recipient.
B -t icorruption & integriy Guidaines. = The advantage given or received is transparent, any kind of
secrecy is avoided.
= The advantage is correctly taxed and entered.
» The is and

processes.

- ltis that a future disclosure of the (inan
official investigation or media exposure) cannot generate any
reputation risk for Bertel or i

| General requirements >

| EET—

r -

Figure 11. Example to e-learning page interface — Navigation
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In the page (see Figure 11) there can be seen headings which carry the users to
the related subjects, as a correctly working navigation. When the cursor on the
heading ‘General requirements’, on the right the explanations about this heading can
be seen. As well, the other headings show the related content seriatim. Additionally,
when the user clicks on the home icon, the icon directly navigates the user to the
home page and the ‘X’ icon navigates to the beginning page of the LMS. Here, the
designer presents a familiar look to the users and gives the opportunity to access
previous pages to the users.

When designing navigation, the mental processes of the users with their
expectations about the page orientation should be considered, as well as there should
be generated a navigation that can provide a faster visual recognition of the elements

(Leuthold, Schmutz, Bargas-Avila, Tuch & Opwis, 2011).
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3. RESEARCH METHODOLOGY

3.1. Data Collection
In this section of the research, it is presented how data was collected throughout
the user-centred design process. As well as the research methodology, the following

sections describe results.

3.1.1. Usability Testing

Providing a user evaluation, works through a successful usability testing. In
usability testing, the sample of users are implemented predefined tasks. Hertzum
(2020) defines basic components of usability testing as below:

e Instructions and tasks: The users exercise and interact with the product that
the subject of the usability testing defined in the instructions.

e Verbalization: During the test application, users verbalize their thoughts
(thinking aloud)

e Reading the user: The evaluator’s’ observes the users and analyses how
well the product supports the users in accomplishing the test. The
evaluator listens and watches the user’s interactions with the product.

e Relationship between user and evaluator: The user should feel free and
open to communicate so he/she will not hesitate negative/positive

responses. It is evaluator’s responsibility to provide this environment.
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Reading
the User

Hel=E=R=0

Product User Instructions and Tasks  Ewvaluator Usability Problems

Figure 12. The basic components of a usability test, based on Clemmensen, Hertzum,

Hornbak and Yammiyavar (2009)

Usability evaluation to investigate their usability, which is defined in terms of
their effectiveness, efficiency and the satisfaction of their users. For the research The
Wheel Model of Harston and Pyla (2012) have been used (see Figure 13). In the
Wheel model for our research are the steps begin with ‘Evaluation’ and it aims to
verify and refine interaction design, then the next step is ‘Analysis’. The intention of

this part of the wheel is understanding user work and needs (p.54).

7

/
/

Figure 13. The Wheel model of the design process, based on Harston and Pyla (2012)
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Dumas and Reddish (1993) suggest to interactive-systems designers that
before releasing process of a product to the public, the product should be experienced
and tested. The implementation of the usability testing aims to give recommendation
to designers for this specific interface design and applicable to similar e-learning
contents. Regardless of the content, some features of the e-learning design was
presented to users to implement specific task steps. According to Adelman and

Riedel’s classification of usability evaluation methods (1997), there are three

methods; heuristic, subjective and empirical.

L Based on
Heuristic -
Expert Opinion

Usabili_ty - Based on User
Evaluation Subjective Ovini
Methods pinion
- Based on User
Empirical Action

Figure 14. Adelman and Riedel classification of usability methods (Adelman &

Riedel, 1997)

Cagiltay (2018), adds to two more methods named; user guides and model
based approaches. During the research the approach of the method is chosen as
‘empirical’. The method based on user action and with real users, real user interface is
used with real tasks and by analysing collected data the aim of the usability testing is

re-evaluation of the content.
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3.1.2. Moderated Tasks Tests and Structured Questionnaire

The research data has been collected with moderated tasks test. In a moderated
tasks test, during the implementation of the tests, the researcher observes the tester
(Mathis, 2011). In the beginning or when the tester perform the test, the researcher
introduced the testers to different activities or tasks; guided them through the tasks
and gives feedback. As stated previously, the researcher also acted a role as a
facilitator during the application. During the implementation, the testers received
guidance but this guidance did not affect the task success or did not include assistance
for the successful completion of tasks.

A questionnaire is a set of questions for collecting information in an organised,
systematic and methodological manner from individuals (Malhotra, 2006). It is a
document containing questions designed to collect data to analyse (Babbie, 1990, p.
377). Structured questionnaires include pre-coded questions and the answers limited
with scales to quantify the subjective or responses. Although the term of ‘structured’
used in this research both for questions and the answers, sometimes it addresses either
to questions or the answers (Acharya, 2010). The structured questionnaire was
prepared for the aim of receiving feedback from the testers about their usability
experience and contained 14 questions with 5-point scale and shared with the

participants in paper form following to usability testing implementation.

3.1.3. Observation and Semi-Structured Interview

Observation, is the method of data collection that fit into the general category
of qualitative research. The methodology is the way of evaluation that collects data by
observing experiences of the users who are the subject of the research with a product

(Barendregt, Bekker & Speerstra, 2003). Here, the term refers to inconspicuous
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observation of practitioner-user interactions by allowing someone to monitor and note
what is happening in an application event. As Pogrebin (2003) denoted in his
definition of participant observation, the method is appropriate for studies of almost
every aspect of human existence (p. 17), using this method was inevitable for the
researcher in the research as ‘human’ was is the equation. As a supporting statement
to this, Diah, Ismail, Ahmad and Dahari (2010) claim in their research paper that
proved itself in many researches as one of the best technique that could be used in
usability testing.

During the users performing the tests, observing tacit and explicit behaviours
and taking fairly accurate notes were quite essential. Though, in this case, the
observation also included monitoring the human-computer interaction and system
flow to intervene in case of any technical problem occurrence. Sometimes the users
performed thinking aloud reflections —which is a method of reflection that while
solving a problem and analysing the resulting verbal protocols Van Someren, Barnard
and Sandberg (1994) and asked questions about how to continue or fulfil the tasks.
The records were taken for verbal reflections but it was made clear that they could not
be helped as well as should accomplish the tasks by themselves.

Upon completion of each usability tests, for the purpose of gathering detailed
information the users were asked to give feedbacks about their experience with a
semi-structured interview questions. Schmidt (2004, p. 253) defines the semi-
structured interview designed and carried out in the spirit of qualitative research.
Also, semi-structured interview, is an interview technique which focus on specific
themes but cover them in a conversational style and inversely to formal interviews

there are no completely formatted set of questions (Raworth, Sweetman, Narayan,
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Rowlands & Hopkins, 2012). As the research was carried out in the framework of
qualitative research the interview method was a beneficial and sustaining.

During the implementation, the conversation intentionally kept informal, but
the participants got informed about the interviewer’s note-taking activity. As Selltiz,
Jahoda, Deutsch and Cook (1965, p.576) mentioned in their half a century old
foresights the interviewer’s manner should be friendly, courteous, conversational, and
unbiased. Without manipulating the ideas and experiences of the users, they had been
asked about their system using experience about other subjective inputs regarding the
product such as levels of satisfaction, ease of use and visual appearance of the e-
learning. Thus, conducted as must-haves in the interview, with-it, during the
interview, the users gave valuable information that was not anticipated by the
researcher although a short time devoted to semi-structured interview. The outcomes
can be presented as a proof of that semi-structured interview was the right method as

an application.

3.2. Method of Data Analyses

3.2.1. Qualitative Data Analysis

In this research the data was collected with moderated tasks test as well as
with semi-structured interview. As well, the observation and questionnaire data
supported the main concern of the research. The need of comparison of data and
finding a proper answer to research questions gave rise to the need to use the
qualitative method as analysing method.

Qualitative data analysis is used in qualitative studies and the word ‘data’ is
used for both ‘texts’ and ‘numbers’ (Grbich, 2012, p.192). The analysis method is

fundamentally case oriented (Bazeley, 2013, p. 5) which mainly focuses on data
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handling of human and their life styles, behaviours, social changes and such. In the
research, the high proportion of data is text based, consisting of verbatim
transcriptions with addition of questionnaire answers. To understand the story behind
a user’s experience as McNamara (1999) described that interviews in qualitative
research are very useful, and go further to get the in-depth information about the
subject. As the user experience is highly related with people’s point of view,
qualitative method is chosen as this is considered as the best way to reflect their
reflections. The mode of access to subjective viewpoints qualitative data analysis can

be described with the method.

3.2.2. Conversational Analysis

In this research, conversational analysis method has been used to analyse the
outcomes of semi-structured interview, the feedbacks of the users analysed with the
guidance of usability elements and according to the main titles suggested in the
usability test. Conversational analysis is a phenomenon first coined in 1964 by
Harvey Sacks as Schegloff reported in his introduction to the published collection of
Sacks’ lectures (Schegloft, 1992). Sacks, pointed out that it is essentially an
organization in the way that interaction occurs turn-by-turn. Conversational analysis
is an approach gathers its data of naturally-occurring interactions and it is an approach
in social research. Hutchby and Wooffitt (2008) explains conversational analysis as
‘the study of talk’ and more complexly they refer to ‘systematic analysis of the talk
produced’ Conversation analysis is the study of talk-in-interaction and it characterized
by the view that what the conversation means and the meaning is determined by the
listener though, it is not taken as a simple talk, the talk is produced according to its

aim (p. 1) The researchers in the field, aims to implement the method with the groups
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and transcription of their dialogs, in this research, the transcription was made
according to data received to the researcher via conversation between facilitator and
participants’ thinking aloud reflections, as well as semi-structured interview.

Transcription of the talks mainly focused on the themes in Table 1:

Table 1

The Table of Coded Key Words

Themes Key words examples
Typography Font Consistency of fonts Text

Ease of directions
Page Components Layout

on the page

o ] Returning to the

Navigation Successive pages )

main page
Pictures/photographs/icons  Icons Pictures Photographs

) ] Hue of the
Colours and aesthetics Page visual appearance  Colours )
images

3.3. Participants

3.3.1. Information about Participants

Participants are employees of the logistics company serving in the private
sector. The participants are adults-learners, older than 18 years old with the
knowledge of basic computer skills at least. There shaped two user groups, group one
is formed with the users who has e-learning using experience who the second group

has formed with the users who never experienced an e-learning content usage.
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Table 2

The Participants of The Usability Test

Tester E-learning

Alias Gender Age Experience
Tester 1 F 35 Experienced
Tester 2 F 21 Non-Experienced
Tester 3 M 21 Experienced
Tester 4 F 41 Non-Experienced
Tester 5 M 23 Non-Experienced
Tester 6 M 25 Non-Experienced
Tester 7 M 29 Non-Experienced
Tester 8 M 29 Experienced
Tester 9 F 27 Non-Experienced
Tester 10 F 26 Experienced
Tester 11 F 42 Experienced
Tester 12 F 36 Experienced

The research sample includes 12 employees, without distinction criteria of
gender, age and education. The focus groups bisected as experienced (n = 6) and non-

experienced (n = 6) each group, consists of 6 users. Table 2 represents the information
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about participants which they are referred as ‘Tester’ in the narration of the remaining

chapters in the research.

3.3.2. Selection of Participants

When the implementation was conducted there were 1100 employees in the
company. The sample mass was carefully selected as many of the employees had been
already taken the course. As well, the participants were selected from among
employees with no distinction between white and blue collar with the assumption of
‘no previous e-learning experience’ second group can be found in blue collar
employees and selected from this population. Therewithal, a brief information was
requested from the managers of the employees to provide talkative and perceiving
well profiles in order to provide better data and to facilitate the implementation.
Relatively to the research topic, according to Cameron (2010) people should be
chosen on the basis of their experience. The assumption has fed by the awareness of
LMS system account creation is made according to e-mail existence of the users and
from their previous experiences there is more possibility for white collar employees
having e-learning usage experiences as it is common method for regular and
compulsory trainings are shared online instead of delivering with the method of
classroom training. The groups are formed without distinction criteria of gender, age
and education. But when the collected participants invited for the application they got
asked about their previous e-learning experience, it is observed that there was no
correlation between working at the field or in the office. Consequently, the two
groups were formed according to their answer to the question about their e-learning

experience.
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Nielsen, Lewis and Virzi claim that 80% of usability problems can be
discovered by only five users. Lindgaard, Chattratichart, Spool, Schroeder, Hwang
and Salvendy,recommend using more than five users (Alroobaea & Mayhew, 2014)
In 2001, Spool & Schroeder experienced a usability test with more than 5 users and
observed 13th and 15th users revealed new user problems; when in 2002, Perfetti &
Landesman tried 18 users and between 6-18 users, they explored more than five
obstacles. In the light of all, the thesis research usability testing was conducted with

12 participants in total.

3.4. Task and Implementation

The e-learning content subject to this research is the training content titled as
‘Information Security Awareness’ offered to users through the company's cloud-based
SAP SuccessFactors platform. The training content is actively presented to employees
in the company. This training had chosen with the awareness of the researcher that;
there were design problems in the content. Regardless of educational content, the
design was examined by testers according to the scenario.

In accordance with the opportunities offered by the system, after an employee
logs in the platform, there are listed the trainings have assigned to the employee. On
the list of assigned trainings, the employee (therewithal the learner) chooses the e-
learning content. An opening screen meets the employee, then the user needs to start
the e-learning content. The subsequent steps include screens which are subject to our

research. The transactions are as follows, respectively:
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BERTELSMANN l’ TELSMANN BERTELSMANN -

Click » ‘

A working day at Bertelsmann

Figure 15. The entrance page of the course content

The entrance screen (See Figure 15) contains pictures and texts. By clicking
on the arrow is shown next to ‘Click’ on the screen, it can be proceed to the next page.

In addition, it is possible to scroll through the pages by clicking the small dots below.

Thomas Rabe's Foreword

Dear Coleagues,

The transformation 10 digtal is coe of Bertelsman
strategic priofites. A successiul digit
espacially in 2 media company - req trrent

of data and information. Thus our Security Awareness Training
is dusigned 10 strengthen your kiaw-how and your expentise in
Orger 10 Impn data security at our Company.

From watching TV on a tablet, to reading books on an e-reader

Why? Because digitization is a great opportunity for
Bertolsmann — but also a great challenge for aimost al areas
of our company. The importance of information technoiogy and
1T systems for our businosses continues 10 grow; the abiity 1o
provide information accurately and confidentially and process it
without error citen represents a crucial competitive factor.

Glovally active organizations such as Bedelsmann, however
are also more axposed 1o the increased threat of cybar attacks

Figure 16. The second page of the course content
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Introduction

Welcome to the training about information security

Information security s tha responsibility of all our staff whather
thay are or We
all play an important role in protacting our information by acting

responsibly and keaping an eye on sacurity whenaver we deal
with sensitive information.

The purpose of this web based training (WBT) program is to
show you how information security impacts our daily lives and
how 1o apply some basic security principles.

W wil follow some employees through their workday. These
employees could be any of us.

The training takes approximately 20 minutes to complate.

Figure 17. The third page of the course content

The next page (Figure 16) shows an explanation text and a picture. By clicking
on the arrow pointing to the right, it can be proceed to the next page. In addition, it is
possible to scroll through the pages by clicking the small dots below. For instance,
when we click to the third dot at the bottom of the screen, there can be reached to the
screen can be seen on the Figure 17, as well, the same page can be accessed by
clicking the arrow in the right corner of the page. For the intention of reaching to the
last slide, the same method applies. The user can click on the dot in the fifth row or

click the arrow twice while on the third slide.
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Figure 18.. The home page of the course content

Home page (Figure 18) greets the user when last slide has accessed, various

icons appear on this page. Afterwards, when the cursor is brought closer to the icons

at the bottom of the page, the relevant titles appear on the screen, and when the icons

are clicked, the training content of the relevant topic is displayed. After completion of

related subject, a check mark appears on the icons. On the screen, each icons can be

clicked without order — relatedly the content can be viewed without a rationale logic —

. The subjects leaded by the icons are represented on the Figure 19.



Icons The subject leads

Breaking news

Arriving at work

At the office

Short break

Meeting with a supplier

Check e-mail and print documents securely

Shift change

On the way to supplier

End of the workday

After work

CeO0600OOGO .

Figure 19. The icons used in the home page

38
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To reach related content belongs to the title, it begins with a video, the video
automatically starts to play when the page is viewed; but it can be posed by the users
depending on the request of them (Figure 20). There can be switched to the next slide
without waiting for the completion of the video. Again, both possibilities can be used
for jumping to the next slide: clicking to the arrow on the right corner of the page

either clicking to the dot at the bottom of the screen.

Short Break

« When you are away from your desk, even for 3 short
poriod of ime, lock your screen by pressing “Windows «
L* 0n a Windows PC or CMO + Shift + [Eject-symbol]"
on Mac.

o 1f you will not be using your computer for a longer pariod
of time, log out and tum it of,

» As 5000 a3 data, mecka o documants are no
noeded, you should destroy or delete them.

« Mako sure sensitive information is securoly disposod o,
for axample through shredding or the use of specially
labedod crsposal containers.

Figure 21. The next page of the course content leaded by the heading ‘Short Break’



40

As soon as the user reaches to the next slide, it consists of a need to return to
the home page. There is only way to return to the home page is clicking to the arrow
on the right side of the screen. The arrow is not so visible, as it is positioned on the
chin of the man on the photograph used as a background image can be seen on Figure
20. To prevent language problems, with completely same designed interface Turkish
version of the content presented and applied to the testers. During the implementation
of the usability test, the instructions were given to the testers step by step and it is
firmly stated not to move without direction. Basically the testers were independent
between each task but they were limited for transitions between pages.

The testers were called to sit to the test environment after the content entrance
page is ready. In the beginning of the application, the feedback form was presented to
the testers with the intention of ensuring them what will happen. The tasks had
planned before the implementation of usability testing according to steps declared
above, it was stated that people only visually examine the content of the training
without the need to review it for understanding. The directions were given out loud
during the implementation to all the testers with the same order without time limit.

Regardless guidance in details there were six tasks:

Task 1 — The tester is asked to start the ‘e-learning content’

Task 2 — The tester is asked to move to the next page

Task 3 — The tester is asked to reach to the last slide and see ‘Home Page’
Task 4 — The tester is asked to find to the subject ‘Short Break’ and click it
Task 5 — The tester is asked to pose the video

Task 6 — The tester is asked to return to ‘Home Page’
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The testers were recorded during their implementation of usability tests, the
video capturing was avoided to distract their concentration and the record was made
without showing their faces but the computer screen, with the intention of catching

their process times and thinking aloud reflections. During semi-structured interview

the video recording was stopped to provide relaxed environment. The facilitator took

detailed notes and informed the testers about note taking. The scenario steps were

explained in the Figure 22. It was also used as a guideline to the facilitator. Through

the guidance of the steps, all users were tested by following the same steps.

Figure 22. Usability testing scenario steps

Get informed Examine into . . Sees the
about the test — feedback form —>| Sitson the chair | entrance screen Holds the mouse
|
\%
|- ====== 1
Not allowed to : : Allowed to click Asked to visually
click or/and move |—>, Task 1 r—>| or/and move the |—>| Task 1 Succeed examine the
the mouse 1 1 mouse screen
1 1
__________ |
A\
|- T-====== 1
Not allowed to : : Allowed to click Asked to visually
click or/and move |—>, Task 2 —>| or/and movethe |—>| Task 2 Succeed examine the
the mouse 1 1 mouse screen
1 1
__________ |
\%
|- ====== 1
Not allowed to : : Allowed to click Asked to visually
click or/and move |—>, Task 3 —>| or/and move the [—>| Task 3 Succeed examine the
the mouse 1 1 mouse screen
1 1
__________ |
A\
|- ====== 1
Not allowed to : : Allowed to click Automatically the
click or/and move |—>, Task 4 —>| or/and movethe |—>| Task 4 Succeed video starts to
the mouse 1 1 mouse play
1 1
__________ |
\%
|- ====== 1 |- ====== 1
! ! Not allowed to ! !
. | 1
ASkigct:n\gs't > — : Task 5 —>| Task5Succeed |—| click or/and move [—> : Task 6 1
1 1 the mouse | 1
| I 1 !
_____ F----
\%
Allowed to click X .
Asked to fill the Asked to give
or/anr&rj‘gcs)\ée the —=| Task 6 Succeed |—> form —> more feedback
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Usability Test Questionnaire
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Question . . . - )
Number Questions by main topics Minimum Maximum
Typography
1 Readability of the fonts Very difficult Very easy
. Very Very
2 Size of the fonts (largeness) insufficient sufficient
Page Components
3 The layout of the page components Never Always
was very helpful
4 I re_ached the_ place | want to reach Never Always
while browsing the pages
| felt comfortable when | was | was i I was quite
5 . comfortable at
performing the tasks all comfortable
Navigation
6 Successive pages Confusing Organized
7 The pages to be_ encountered when Unpredictable Very_
clicking on the images predictable
8 Returning to the home page Not easy Very easy
Pictures/photographs/icons
9 The pictures/photographs/icons Very inadequate  Very adequate
were adequate
. . Unrelated to Related to
10 Pictures/ photographs/icons titles titles
1 Pictures/ photographs/icons made Didn't make it Made it quite
my tour easier easy easy
Colours and aesthetics
12 Aesthetic adequacy of the page Very inadequate  Very adequate
- Very Very
13 Appearance of existing colours incompatible compatible
. . Very Very
14 Size of images insufficient sufficient
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4. RESULTS

4.1. Task and Implementation

The first task (coded as Task 1) was easily succeeded by each testers. All the
testers completed the task around a second, following two directions (Task 2, Task 3)
were successfully completed as well, the same afford observed with Task 1.
Comments of the testers began during Task 4, for this step, %75 of the testers
completed the task more than 5 seconds. The users which are completed less than 5
seconds or in 5 seconds could find the heading ‘Short Break’ by accident when they
move the mouse and in connection to it, the cursor, randomly on icons. The testers

gave specific comments on icon problems they have experienced:;

Tester 4: 1 did not get it was ‘Short Break’ | supposed the clock icon is ‘Short Break’
Tester 5: ‘Short Break’ icon can be a clock or hands ask for break

Tester 7: | cannot see any relation between ‘Short Break’ and the icon leads to there
Tester 9: I could not manage to guess ‘Short Break’ by looking to the icons

Tester 10: ‘Short Break’ icon is unrelated

Tester 11: ‘Short Break’ icon could be a coffee cup icon

Only Tester 6 commented as ‘Short Break’ is related. After the completion of all of
the tasks, the testers were asked to discover all the icons in the page, so some of the

testers reflected their visual feedbacks:
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Tester 6: The clock shows 8 o'clock, end of our shift is not 8 o'clock! So | cannot see
this as ‘end of the day’. ‘E-mail control’ heading seems nice, as it shows an
envelope.

Tester 7: Here says ‘Shift Change’ but the icon does not help me to guess.

Tester 11: Icons can be clearer. For example | see there is a clock shows 8. Working
time does not end at 8!

Tester 12: Icons do not serve what they mean, it is easy to use but the heading
should be there always and they should not appear only when | move the cursor over

it.

Task 5 was easily implemented by the users. Some of the testers commented on the

stage as below;

Tester 5: I did not have difficulties to pose video because it is like as usual we
watch videos, the way | am familiar.

Tester 6: | was easily able to pose the video as | am familiar to this interface from
YouTube, also the video websites | know have the same design.

Tester 12: It is nice to see the video also pause when | click on the video, not only to

pause button.

Task 6 is observed as the most problematic stage of the usability testing. This is the
stage in which the testers spent most of the time of the implementation of this step.
During the implementation of this task, the testers were informed that they can give
up if they fail to follow the given instructions. 33,33% of the testers were failed on

this step; and the same percentage of the testers, even though they could managed to
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complete the task, they sought for help from the facilitator. On this stage, more than
half of the testers tried to use the keyboard for extra solutions until they had received
the reminder by the facilitator that they can complete all the tasks with the help of the

mouse.

Some of the testers really had a hard time with the content so they reflected

their burden with thinking aloud reflections like Tester 1:

Tester 1: I cannot find the return icon!

Facilitator: You can give up if you feel like you are not finding it. Do you want to
give up?

Tester 1: Not actually, but I cannot find it. There should be an icon!

Facilitator: (When she observed that she was over desperate) You can give up
whenever you wish

Tester 1: Ok! I am giving up! Normally following pages were in order but, the back

icon was not there, it was really difficult! Maybe I missed the point!

There were similar dialogs with the other testers which were performed with Tester 5

and Tester 7:

Tester 5:  How can | return back, should I click to the next icon?
Facilitator: You should find it, I cannot tell you.
Tester 7: Here is a huge problem about turning back to home page! I think here

should be an <X’ icon!

During the semi-structured interview, the testers gave a lot of feedback on this topic:
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Tester 2: The last step was difficult

Tester 3: In the last task, in the page... There should be a ‘home’ icon so we can go
back to icons page (He refers to home page)

Tester 4: The last task was difficult, there could be a window to lead me to the
home page.

Tester 5: Turning back to home page was so difficult.

Tester 6: There may be used a ‘Return’ icon for going back to home page.

Tester 10: There should be a button so | can reach to main page, | am looking for a
button down on the page. Maybe home icon or company logo can be used.

Tester 11: There should be a home icon for returning to the main page, it should fit

to global understanding.

Furthermore, Tester 10, Tester 11 and Tester 12 underlined the inconsistency
of fonts in Turkish version of the interface (See Figure 23). Tester 10 also mentioned
about the blurriness of the pictures on the home page like Tester 8, and they declared

that; this look gives an impression that design is unprofessional.

@ Vardiya degisimi

Figure 23. Turkish version fonts view of the e-learning content interface




Table 4

Task Completion Time and Success/Fail

Total Task
Tester Alias Task 4 Task 6
Completion Time

Second  Success Second Success Second
Testerl 2 S 144 F 183
Tester2 10 S 99 F 201
Tester3 37 S 4 S 111
Tester4 8 S 9 S 112
Tester5 18 S 24 S 138
Tester6 15 S 24 S 95
Tester7 9 S 54 F 138
Tester8 5 5 65 S 114
Tester9 6 S 28 S 103
Tester10 5 S 18 S 118
Testerll 8 S 62 F 129
Tester12 10 S 21 S 100

Furthermore, the tasks were measured according to completion time of each testers.
Some of the testers failed Task 6 and the completion time was recorded as the time

they decided to relinquish (See Table 4, Figure 24).
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Testerl2 ™
Testerll NEE————
Testerl0 MR
Tester9 I
Tester§ NEEE——™
Tester7 N
Tester6 ™
Tester5 N
Tester4 EEENTE——m
Tester3 IEEEE——
Tester2 N
Tester]l
0 25 50 75 100 125 150 175 200 225

mTask4 mTask6 ® Other Tasks

Figure 24 . Time spent on tasks by testers

4.2. Structured Questionnaire

The answers to questionnaire analysed with two approaches. Firstly, the
comparison of experienced and non-experienced testers’ answers (Table 5), secondly,
grouping the questions addresses to usability elements (Table 6). Medians of the

questionnaire results were compared on the Figure 24.



Table 5

Statistics of Usability Testing Questionnaire Results

EXPERIENCE
QL Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Ql1 Q12 Q13 Ql4
Valid 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Missilgg 0 O O O O O O O O 0 0 0 o0 0
NON. Megn 483 433 45 4 483 4 4 317 467 3 417 483 483 5
Median 5 45 45 4 5 4 4 35 5 3 4 5 5 5
EXPERIENCED /1 ode 5 5 4 3® 5 ¥ ¥ 4 5 3 4 5 5 5
Range 1 2 1 2 1 2 2 3 1 4 2 1 1 o0
Sum 20 26 27 24 29 24 24 19 28 18 25 29 29 30
Valid 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Missil@g 0 O O O O O O O O 0 0 0 0 0
Mean 483 483 467 3,83 467 483 4 133 5 317 38 5 5 483
EXPERIENCED Median 5 5 &5 4 5 5 4 1 5 3 4 5 5 5
Mode 5 5 &5 5 5 5 3 1 5 22 £ 5§ 5 5§
Range 1 1 2 3 1 1 2 2 0 3 3 0 o0 1
Sum 20 29 28 23 28 29 24 8 30 19 23 30 30 29
Total Mean 483 458 458 391 475 441 4 225 483 308 4 491 491 491

a. Multiple modes exist. The smallest value is
shown
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Table 6

Usability Test Average Results According to Base Subjects by Experience of the Users
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User Alias Usability Elements

NON- Page i ] ]
EXPERIENCED Typography components Navigation Pictures/Photographs/lcons ~ Colours and aesthetic
Tester2 5 4,33 4 5 5

Tester4 4 5 4 3 4,33
Tester5 5 5 4,67 3,67 5

Tester6 4 4,67 3,67 3,67 5

Tester?7 5 4 2,33 4 5

Tester9 4,5 3,67 3,67 4,33 5
EXPERIENCED

Testerl 5 5 3,33 4 4,67
Tester3 5 5 3,67 5 5

Tester8 5 4 3,67 3 5

Testerl0 4 4,33 3,33 4,33 5

Testerll 5 3,33 3 4 5

Testerl?2 5 4,67 3,33 3,67 5

Total Mean 4,71 4,42 3,56 3,97 4,92




51

[S2]

4

>

3

w

2

N

1

[EEN

0

5
5
5
5
5
0

Q1 @2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14

B NON-EXPERIENCED  m EXPERIENCED

Figure 25. Medians comparison of the questionnaire result
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5. DISCUSSIONS

The purpose of this research report is to evaluate the usability of an e-learning
content GUI aesthetically by using appropriate methods and techniques. For this
purpose, an asynchronous workplace e-learning content was selected. The data was
collected both verbal; semi-structured interview and thinking aloud, and inscribed;
questionnaire. Usability testing has provided the substructure of all the data and they
evaluated empirically.

During the semi-structured interview when the testers asked to give feedbacks
about their experience, the testers defined their experience in general as ‘easy’. As
well as the GUI was summarized briefly as ‘aesthetic and minimalist’ and the content
was found ‘constant and in harmony’. Thus, from the angle of semantic approach, the
content can be evaluated as ‘usable’ or ‘well-designed’. From this point of view, as
Cagiltay (2018, p. 95) discoursed that, this definition comprise almost no validity
from the eye of HCI. To define usability of the content, there was needed more
prominent and meaningful implications.

From the feature based definition, the most problematic features can be seen as
‘icons’ and ‘navigation’. Therefore, the source of the vicious circle of navigation is
actually ‘nonexistence of an icon’. By evaluating only GUI features of the content it is
not certain to clarify usability of the content (p. 98) but it can give a summary of
aesthetically GUI needs of an e-learning design. In fact, this is the main area of the
thesis but, because of the existence of more data which has been collected and
analysed, it is preferable to add a discussion from the angle of ‘operational” definition.

Operational results can be defined for the thesis with variety of outcomes.
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All the usability tests are valid for each groups, non-experienced and
experienced the lowest average seems on the answers for Q8 and Q10 when all the
answers evaluated the lowest mean belongs to the question Q8. Regardless the
experience of the testers; Q8, included in the group of questions ‘Navigation’, Q10 is
in ‘Pictures/photographs/icons’ (Table 6). By the results, it is not possible to say the
navigation of the e-learning content is problematic, either pictures, photographs and
icons. Besides, the total mean of the results of the usability test of related topics here
reflects the negative usability experience of the testers. The mean of ‘Navigation’
related questions calculated as 3,56 and this result gave the lowest outcome of the five
main headings. ‘Pictures/photographs/icons’ follows the ‘Navigation’ with 3,97. If it
will be accepted the norm the total average of the all questions is 4,13; it can be
considered that both of the topics have design problems. Aesthetically appearance of
the content and the colours were found according to the test very successful with 4,92.
Also, the feedbacks of the testers show that the content is visually appealing.

According to comparison of medians of questionnaire answers (Table 5 and
Figure 24), only Q8 shows significant difference between the groups of testers. There
can be said that the participants, whether experienced or not, had similar user
expectations. It shows, the usability design needs of the workplace e-learning content
is very similar for users of all experience levels.

The observation of the time spent on the Task 4 which is the task experiences
were reflected to the questions related to ‘Pictures/photographs/icons’. Task 6 is the
task that experiences were reflected to the questions, 33,33% of the testers failed on
this task. This result shows that, as McKay mentioned (2013, p. 130) if an icon design

does not communicate the right way or anything, it is not meaningful to be there, or it
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should be changed to something can be understood easily where to lead, help
reinforce a sense of ‘you are here’ or what means.

Briefly, when the results are discussed according to ISO 9241 (2015)
standards;

Effectiveness:

During the implementation totally 72 tasks asked to be completed to the users
only 4 of them failed. In this sense, it is inevitable to say the interface design is
effective, but, it does not mean that the design will not need any improvements,
because of the efficiency problem with the Task 6.

Efficiency:

During the implementation, 35,80 % of the total time used for all the tasks was
spent on Task 6. Some of the testers attempted to use the keyboard instead of the
mouse although it was clearly explained to the testers it is not necessary to use the
keyboard for succeeding the task. After the testers experienced the task, during the
retrial, the average time spent on this task was measured as 3 seconds. The results
show that average of completion time on the Task 6 is 46 seconds. As a consequence,
it is not possible to say the interface will pass successfully this evaluation. Indeed, the
testers’ verbal reflections give the sufficient outcome the struggle with the efficiency
on the task. These reflections also provide data for usability element ‘satisfaction’.
Satisfaction:

The thoughts and feelings that arise during the test of the testers mentioned on
‘Results’ section. The testers aimed to reflect only when problems occurred on the
page related to their usability issues. Moreover, during semi-structured interview the

testers reflected as ‘satisfied” with their entire experience. 10 of testers, added their
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suggestion about the struggle with Task 6, also ‘icon’ incomprehensibility during the
Task 4.
5.1. Limitations and Recommendations

Limitations:

The limitation of the research appeared during data collection processes. In
March, 2020 the impact of Covid-19 pandemic was visible in Turkey. Since, the data
collection of the research had to begin, though, the implementation was not easy.
There were some limitations due to pandemic:

1. Asaresearcher, as well as an employee of the company, the researcher had

to work from home, thus, delayed the collection of data

2. The testers who were planned for implementation, appeared as a subject to

mandatory quarantine so the implementation cancelled,

3. Finding an environment for usability testing was demanding, since social

distance must be maintained,

4. Testing materials; like laptop, pen and mouse needed to be disinfected and

the hygiene had to be ensured between each testers.
The circumstances convinced the researcher to work with less testers and to
implement the usability tests by doing over several days.

Recommendations for the workplace e-learning content designers;

It can be concluded that the interface design has some usability problems
because of GUI design errors. As a result of the research it is recommended to the
designer of the training content to renovate two main features:

1. Replacing icons with more relevant icons

2. Adding a ‘home page’ button to the all pages
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In workplace e-learning designs it can be much more practical to find participants for
usability testing. The generated content can be assigned to a small group of employees
and their experience can be asked via online form. According to reflections of the
usability testing; the content can re-designed then, it can be assigned to the target
audience. As well as the designer can choose a method similar to the method used in
this research. The effective use of working time is important and the content which is
the subject of this research causes time to be wasted. This waste of time can be
avoided by eliminating design errors.

In general contexts of global e-learning interface design, the fonts should be
selected appropriate to the relevant language. The selected fonts should contain
language specific characters like ‘g, ¢, B, &’ to keep consistency of the typography, so
the native speakers should also check the texts in the content.

Recommendations for further researches:

It is recommended to whom considers about researching the area that; testing
the usability of the e-learning together with the system management and the content
design. As the e-learning is a whole with the design and the content. If the intention of
the researcher, to evaluate the results by quantitative approaches; it is recommended

to test the systems and/or the contents with larger groups.
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