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Abstract

Several different methods are used for assessing the usability of websites. The ‘usability’ of a
website describes how competently and easily a user or visitor without any proper training can
interact with the site. Nowadays, social networking systems have become a major medium for
online communication, marketing, research and collaboration. Users can quickly be in touch with
friends and colleagues via a social networking site.

The aim of this paper is to investigate the usability of social networking systems, using expert
evaluation and user testing, in order to provide recommendations for developers in the
improvement of social networking in general and LinkedIn in particular, based on the difficulties
(usability problems) experienced by users and experts, and also to measure the users’ performance
(both novices and experienced users). In this experiment, the researchers employed two usability
evaluation methods: ‘user testing’ and ‘expert evaluation’. The ‘user testing’ includes pre-test,
tasks to be performed and post-test usability ratings. The ‘user testing’ is conducted using a think-
aloud protocol and observation to achieve a better understanding of the participants’ behaviours.
The ‘expert evaluation’ includes pre-evaluation, actual evaluation (each of the ten Nielson’s
heuristics was broken down into a set of principles forming a checklist specifically oriented for the
LinkedIn website), followed by post-evaluation.

The findings of this research highlighted a number of usability problems, but none of them is
catastrophic. Some of the usability problems discovered were: 1) confusing or unfamiliar
terminology such as ‘friends’ being referred to as ‘connections’; and 2) the unexpected location of
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components or links. It was also found that there was some variations in opinion between novices
and experienced users regarding the user interface usability of LinkedIn, as the novices had

difficulty in performing some of the tasks.

It seems that the LinkedIn website was highly usable, the evidence being that 61% of the problems
discovered during the expert evaluation were cosmetic, which means that they could be fixed if
enough time was available. The difficulties discovered by the novice users were 35% minor and
4% major, and they experienced no catastrophic usability problems. A set of recommendations for
developers in the improvement of the social networking are provided at the end of this

experiment.

Keywords: Usability testing, social networks, heuristic evaluation, cognitive walkthrough, field
observation, think-aloud, expert evaluation, user testing.

Introduction

‘Usability’ is a means of measuring how well
people can use man-made objects such as
computer-interfaces or web pages for their
intended  purpose.  Researchers and
practitioners have engaged in usability to
portray the usefulness of websites and
general information systems (Fang and
Holsapple, 2007). Following the above
definition, user-friendly websites need to
have attributes such as user satisfaction,
efficlency and effectiveness. A valid
perception of the usability of a system entails
a deep appreciation of the system and its
usage (Hertzum, 2010). There are several
usability evaluation methods wused to
measure the usability of websites; for
example, ‘testing’ (e.g. think-aloud protocol);
‘inspection’ (e.g. heuristic evaluation/‘expert
evaluation’) and ‘inquiry’ (e.g.
questionnaires).

Social networking sites have quickly become
one of the most popular means of online
communication. According to Boyd and
Ellison (2008), a social network can be
described as a social structure that allows
individuals or organizations to build a public
profile within an enclosed system, articulate
a list of other users with whom they share a
connection, and view and transverse their
list of connections and those of others. All
this is accessible via the web with a web
browser (Golbeck, 2007), which excludes
networks where users would need to

download particular software in order to
take part. Most academic research on social
networking systems has focused on the
concerns of privacy and identity, although
users are at liberty to share as much (or as
little) data as they desire (Hart et al., 2008).
The majority of users are aware of the
visibility of their profiles and rely on their
ability to control the information they share
by managing their data using the privacy
settings (Dwyer et al., 2007). In this research,
usability is gauged in terms of how well
users understand and can operate social
networking sites; this performance is
measured by usability evaluation methods:
user testing (which includes questionnaires
and ‘think- aloud’), heuristic evaluation,
success rate, navigation speed and task
correctness. Usability is also gauged by
directly asking users to reflect on and rate
how functional the navigation structure is.

Some of the attributes of social networking
websites that need to be measured are the
ease with which users can: 1) create and
modify their personal profile; 2) change
privacy and security settings; 3)interact, i.e.
post text, single chat and multiple chat; 4)
navigate, i.e. the quality of the websites’
navigation systems; 5) interpret error
messages; 6) search for other users;7) join a
group; 8) create a group; 9) connect and/or
revoke unwanted friends/connections; 10)
modify/remove posts; and 11) access
appropriate and innovative help when
needed.
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The aim of this research is to investigate the
usability of social networking systems, using
expert evaluation and user testing, in order
to provide recommendations for developers
in the improvement of the social networking
site-LinkedIn based on the difficulties
(usability problems) experienced by both
‘users’ and ‘experts’, and also to measure the
performance of both novices and
experienced users.

This paper is set out as follows: Section One
provides a brief introduction to the topic.
Section Two provides a literature review on
the Internet, social networking systems,
usability and usability evaluation methods.
Section Three outlines the research
methodology. It consists of the methods used
to evaluate the social networking site
LinkedIn, the evaluation procedures and the
participants involved. Section Four presents
the results and analysis of the user testing
and expert evaluation. Section Five is a
discussion and recommendations for
improving the social networking site
LinkedIn, and Section Six presents the
conclusion and recommendations for future
work.

Literature Review
The Internet and the Web

The Internet is one of the most successful
examples of the benefits and dedication to
research and growth brought by information
communications technology; it has
transformed the computer and
communications world (Leiner et al., 2009).
As new technologies come out and large
firms become ‘organizational foundations of
industrial society’, the Internet is the
technological foundation for the
organizational form of a network (Castells,
2003). In the early days, websites were quite
simple - read-only information sites where
interaction amounted to navigation to other
parts of the site or to other sites. Things have
evolved in recent times. A lot of
improvements and changes have been made
to websites to make them more usable.
According to Cleary (2000), statistics show

that the number of people who access the
World Wide Web for entertainment,
business, research and education is growing
daily. This suggests that the Internet is an
available and effective way of doing many
different things - shopping, publishing
information and much more, including social
networking. Despite the Internet’s usefulness
and popularity, some websites still need to
become more user-friendly.

Social Networking Systems (SNSs)

Social networks that enable people to make
contact with others based on common
interests have become very popular. With
interfaces that allow people to follow the
lives of friends, acquaintances and families,
the amount of people on social networking
systems has grown rapidly since the turn of
the century (Hubermanet al., 2009). Social
networking systems are popular platforms
for interaction, communication and
information sharing on the Internet (Wilson
et al, 2009). The definition of a ‘social
network’ can be said to be the concept of all
users who share a social relationship, while
in reality people relate with few of those
listed as part of their network (Huberman et
al.,2009). The visibility of a user’s profile,
which is his/her description, varies from site
to site and is uploaded at the user’s
discretion. In general, social networking sites
vary to a great extent in their features and
potential. Some have photo sharing such as
Flicker, or video sharing such as YouTube.
Some have instant messaging technology and
also provide storage and support, as well as
limited mobile interactions as is the case
with Facebook and MySpace; others are
networks of trusted business connections
(OMurchu et al, 2004) for business
opportunities and for people to share
contacts, such as Ecademy and LinkedIn.

Recent research on social computing reveals
that users of social networking systems
frequently use the public display of their
connections to show off their identity and
status even though there may be no shared
interests (Donath and Boyd, 2004). The first
dedicated online networking site that
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allowed users to create profiles and connect
to a network of friends was SixDegrees.com.
It eventually shut down after four years of
operation having failed to become a
successful business (Donath and Boyd,
2004). After that, a new generation of SNSs
began when Ryze.com was launched in 2001
to help people in the building of their
business networks. From 2003 onwards,
many new SNSs were launched.

LinkedIn, founded in May 2003, focuses on
professional users creating networks of co-
workers and other business associates
(OMurchu et al., 2004). This business social
network is the main focus of this research.

LinkedIn as a Social Networking Site

Online communities are accessible over the
web with a web browser and are certainly
having a significant positive impact on the
way people interact by providing a sense of
community to individuals who would never
otherwise form a social network. The impact
can also be negative, an example being the
instant global exposure of negative or illicit
activities, or even the introduction of a new
security threat, as social networking sites
have become targets for viruses (Wentz and
Lazar, 2009). People are making use of social
networking sites for private and professional
use, communications, new business
developments and contacts by making use of
an efficient and simple way to build their
social networking systems online (OMurchu
et al, 2004). They can be notified more
quickly through online social networking,
enabling them to become more engaged and
involved with one another. With the
development of this new means of social and
business communication, more people have
been motivated to join up with a precise aim
in mind.

LinkedIn is a business networking site that
focuses on professional users creating and
building a network of colleagues and other
business connections (Keenan and Shiri,
2009).It has a clean and professional design,
and is perhaps the site with the least (if any)
potential for social interactions (OMurchu et

al, 2004). This business network allows
business professionals, owners and
entrepreneurs to connect with each other
and search for contacts, either by expertise
or location. Members of the network can look
for jobs, seeking out experts in a particular
area, or make contact with other
professionals through a string of trusted
connections. Some other key benefits of
LinkedIn are:

1.1t keeps users informed about their contacts
and industry.

2.1t helps users to find the people and knowledge
they need to achieve their goals.

3.1t enables members to
professional identities.

control their

4.1t helps members find the answers that they
seek.

5.1t helps members get the most from the
professional network.

6.1t helps in the discovery of inside connections
when looking for a job or new business
opportunities.

7.Past and present colleagues and classmates can
be found quickly.

8.LinkedIn simply makes staying in touch easy
(OMurchu et al,, 2004).

User profiles are a means of providing an
identity for users online. Business profiles
allow professionals to interact with one
another through business-orientated
information, testimonials and reputations.
The main purpose of a social networking site
is its clear representation of relationships, as
LinkedIn is aiming at professional business
users. Business networking sites such as
LinkedIn will perhaps ‘prove to be more
profitable’ (OMurchu et al,2004) because
they offer many valuable features for the
construction and maintenance of users’
business networks and list of contacts,
making it an easier and more effective way to
make and maintain valuable business
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contacts. The function and goal of this
networking site(LinkedIn) influence the way
in which the site is designed and which
information collected through the user
profiles will be shown to which particular
users.

LinkedIn encourages interaction between
connections through professional
networking. As a business orientated social
networking site, LinkedIn focuses on
encouraging professional relationships, this
having the three main functions of:

1.Reconnecting  with  colleagues and
associates.

2.Exploring the hidden job market through
connections.

3.Making contact with industry experts to
learn about a specific topic.

As a social site, LinkedIn focuses on business
networking and professional relationships.
All services on the website function
exclusively to encourage professional
relationships. LinkedIn represents a growing
group of social sites that are very much
focused on professional and business
associates (Keenan and Shiri, 2009). Similar
to earlier manifestation of social websites,
role-focused social sites accommodate a
particular clientele.

Usability

The reviewed literature shows that usability
is not a single ‘one-dimensional’ property of
a user interface. There are many usability
attributes that should be taken into account
and measured. Shackel and Richardson
(1991) propose four-dimensional attributes
that influence the acceptance of a product,
which are ‘effectiveness’, ‘learn ability’,
‘flexibility’ and ‘attitude’. Nielsen introduces
some different usability attributes based on
a ‘system acceptability model’ (Nielsen,
1993). ‘Utility’ and ‘usability’ are classified
as sub-categories under ‘usefulness’. The
former is used to describe the extent to
which the product provides the right kind of
functionality to help users perform relevant

tasks, while the latter analyses the question
of how well users can use that functionality
(Preece et al. 2006). The five major
attributes of usability that Nielsen
highlighted are as follows:

1) Easy to learn: a system should be easy
to learn for the first time.

2) Efficient to wuse: the relationship
between accuracy and time spent in
performing a task.

3) Easy to remember: a user should be
able to use a system after a long period
without spending time learning it again.

4) Few errors: the system should prevent
users from making errors; this also
addresses the question of how easy it is
to recover from errors.

5) Subjectively pleasing: this addresses the
user’s feelings about the system.

According to Nielsen (2003), The word
‘usability’ also refers to methods of
improving ease of use during the design
process, and Andreas Holzinger (2005)
describes it as the acceptability of a system
and its ease of use for a specific set of users
performing specific tasks in a precise setting.
Thus both definitions suggest that usability
can be described as a feature that weighs up
the effort required by a user to interact with
interfaces. Their components, such as utility,
navigation, interaction, appearance,
efficiency and  satisfaction,  actually
determine the rate at which users can surf
their way through the website and leave
feeling satisfied. It is acknowledged that an
information system ought to provide the
essential functions so that users can get their
tasks completed. However, functionality
alone is insufficient. The determinants of
making a system successful are both
functionality (the level at which the system
offers the functions needed by users to carry
out their tasks) and usability (ease of use).
Usability is a combination of features below
(Holzinger, 2005):
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1. Learn ability: the user is able to start
work on the system fast.

2. Efficiency: enabling the user to reach a
high level of output after learning how to
use the system.

3. Memorability: permitting the wuser to
return to use the system after an ‘idle’
time without having to learn everything
again from the start.

4. Satisfaction: making the system pleasant
to use in order to ensure user satisfaction.

5.Low error rate: the system should have a low
error rate so that when users make mistakes
using the system they can correct them.

Benefits and Relevance of Usability

Users tend to go away if they get lost on a
website, if the website is hard to use or if
elements on the site are not clear enough. If an
organization’s homepage fails to describe clearly
what it does or offers, users will leave. Time
wasted by users trying to find their way around
the website is considered as money and effort
wasted. If users are unable to find a product on a
site, they cannot purchase it either. Thus, visual
design should be built in to aid users. The most
relevant elements should be made to stand out
the most. If users are required to remember
where things are on the site, it becomes difficult
to use and they are prone to making errors. Some
examples of the benefits of usability are as
follows (Uldall-Espersen, 2005):

1.Users will be satisfied and not frustrated with
the website.

2.Users will be able to find information on
websites.

3.Users will enjoy interacting with the website.

4.Users will achieve their goals effectively and
efficiently.

5.User errors and costs will be reduced.

Some examples of the relevance of usability are
as follows (Uldall-Espersen, 2005):

1.Users’ expectations increase along with their
experience.

2.1t allows quantitative data to be collected on
the number of errors and time spent.

3.Users become loyal to a website when satisfied.

4.Users gain more confidence with the systems
and so feel less insecure.

Poor usability due to a badly designed
interface leads to wasted time and effort, an
unnecessary increase in internet traffic
(because of the problems encountered), user
frustration and the discouragement of
exploration. Thus usability has always been
accepted as a major contributor to the
perceived success of a system. For web-
based systems, usability is absolutely critical.
Jakob Nielsen puts this very succinctly in the
following two quotations:

1) “Usability rules the web. Simply stated, if
the customer can’t find a product, then
he or she will not buy it.”

2) “The web is the ultimate customer-
empowering environment. He or she
who clicks the mouse gets to decide
everything. It is so easy to go elsewhere;
all the competitors in the world are but a
mouse click away” (Nielsen, 1999).

Usability Evaluation Methods (UEM)

Usability evaluation is an important activity
to ensure the quality of the user experience
(Schmettow,  2009). Many  usability
evaluation methods can be used to assess
transactional web applications but problems
come up when deciding which of the
evaluation methods fetch more information
(Otaiza et al, 2010). Usability evaluation
methods (UEMs) are a set of techniques that
are used to measure usability attributes.
They can be divided into three categories:
inspection, testing and inquiry.
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This section highlights the following usability
evaluation methods which will be used in
this  research  experiment:  heuristic
evaluation (inspection); user testing (which
involves think-aloud protocol) with field
observation; and questionnaires (inquiry
methods):

Heuristic Evaluation

Heuristic evaluation is one type of inspection
method. It was developed by Nielsen and
Molich (1990a), guided by a set of general
usability principles or ‘heuristics’ - see Table
1, below. It can be defined as a process that
requires a specific number of experts to use
the heuristics in order to find usability
problems in an interface in a short time and
with little effort. Magoulas et al. (1990)

stated that “heuristic evaluation is a widely
accepted method for diagnosing potential
usability problems and is popular in both
academia and industry”. It is superior to all
other methods in that evaluation can be
carried out in less time and by a smaller
number of expert evaluators; it does not
require any special tasks or equipment. Also,
it can be used early in the development
process, and may continue to be used
throughout the development of the site
(Nielsen and Molich1990a). However, it is a
subjective assessment relying on the
evaluators’ experience, and can produce a
large number of false positives which are not
usability problems (Holzinger, 2005; Nielsen
and Loranger, 2006; Chattratichart and
Lindgaard, 2008).

Table 1. Nielsen’s Heuristics

Nielsen's Heuristics

Visibility of system status

Match between system and the real world

User control and freedom

Consistency and standards

Error prevention

Recognition rather than recall

Flexibility and efficiency of use

Aesthetic and minimalist design

Helps users recognize, diagnose, and recover from errors

el Rl I I R R R I

0. Help and documentation

There is no specific procedure for
performing heuristic evaluation. However,
Nielsen (Nielsen, 1994) suggested a model
procedure with four steps. Firstly, pre-
evaluation coordination session (a.ka
training session) is very important. Before
the expert evaluators evaluate the targeted
website, they should take few minutes
browsing the site to familiarize themselves
with it. Also, they should take note of the
actual time taken for familiarization. If the
domain is not familiar to the evaluators, the
training session provides a good opportunity
to present the domain. Also, it is
recommended that in the training session,
the evaluators evaluate a website using the
heuristics in order to make sure that the

principles are appropriate (Chen and
Macredie, 2005). Secondly, actual evaluation
which each evaluator is expected to take
around one to one and half hour to list all
usability problems. However, the actual time
taken for evaluation should always be noted.
Next, debriefing session would be conducted
primarily in a brainstorming mode and
would focus on discussion of possible
redesigns to address the major usability
problems and general problematic aspects of
the design. A debriefing is also a good
opportunity for discussing the positive
aspects of the design, since heuristic
evaluation does not otherwise address this
important issue. Finally, results of the
evaluations are collected into actual
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evaluation tables, and then combined into a
single table after removing any redundant
data. After the problems are combined, the
evaluators should agree on the severity of
each individual problem (Nielsen, 1994).

Applying heuristics produces a list of
usability problems (Nielsen, 1994). These
problems are classified in different groups in
which a numerical scale from 0 to 4 is used
to measure the severity of each problem. 0
means “not a usability problem at all”, 1
means “cosmetic problem that should be
fixed if enough time is available”, 2 means
“minor problem with low priority”, 3 means
“major problem with high priority”, and 4
means “catastrophic problem that it is
imperative to fix". These categories are
explained to the evaluators in their
instructions.

User Testing

From research on usability evaluation
methods and design practice, user testing is
believed to be one of the best techniques for
acquiring insights into usability problems
(Vermeerenet al., 2003). This involves asking
users of the site to carry out tasks and
observing their actions, where they have
difficulties and where they are successful.
These tasks should cover the main
functionality of the system and simulate
expected usage patterns. The collected data,
such as the time taken to complete the task,
number of pages accessed on the website
and whether the participants completed the
tasks correctly, can be extracted from the
observations made.

The usability of web-based systems has an
immense impact on users and these users
may not revisit the website if they encounter
problems in using the system. As a result, the
usability of web-based systems is essential in
finding out how successful they are. The user
testing method includes examples such as
‘think-aloud’ protocol, questionnaires and
field observation. Think-aloud protocol
involves end users constantly verbalising
their thoughts while making use of the

system. This enables specialists to gain a
detailed picture of users’ conduct, which can
be analysed to expose the usability issues.
Despite these positive aspects of the think-
aloud protocol method, there are some
problems, such as its validity and reliability,
that have been ignored because it is such a
useful method for convincing developers that
problems exist (Ramey et al, 2006). These
issues must be considered when testing the
value of this method. In conducting the
analysis of a site, it is important to establish
the areas that are of interest.

Field Observation

Field observation is the simplest of all
methods and involves visiting one or more
users in their places of work (Holzinger,
2005). Notes are taken as discreetly as
possible to avoid interfering with their work
as disturbance and any form of noise can
lead to inaccurate results. If possible, the
observer should be almost invisible to
ensure normal working conditions. Videos
are used occasionally to make the
observation process less interfering because
they can be replayed to go over the scenes
that are captured. Observation focuses on
key usability disasters that tend to be very
obvious the first time they are observed and
thus do not require a second test session.

Questionnaire

Many aspects of usability can best be
discovered by questioning the users. This is
especially true when studying user-
satisfaction or uneasiness, which are difficult
to measure objectively. Questionnaires are
an indirect method (Holzinger, 2005) since
this technique does not study the actual user
interface but only gathers the opinions of
users about the interface. Questionnaires are
useful for studying how end users use the
system and their preferred features. Indirect
usability tests can be supplemented by direct
usability ones - such as think-aloud. User
statements cannot always be taken at face
value and the data about their actual
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behaviour should be given more precedence
than their claims of what they think they do.

User satisfaction, user preferences and
possible uneasiness can be identified easily
by using questionnaires, which can also be
used to gather statistics. The disadvantages
are that indirect methods result in low
validity; that this method requires a
sufficient number of responses to be
significant (30 users being the lower limit for
a study), and that it recognizes fewer
problems than the other methods. The
questionnaire can be in the form of questions
or a checklist to aid in the evaluation of the
social networking site for usability. Indirect
usability  testing methods such as
questionnaires or interviews must be
supplemented with direct usability testing
such as think-aloud protocol or observation
(Holzinger, 2005).

Research Methodology

The objective of this study is to evaluate the
usability of the social networking site
LinkedIn, to discuss and analyze the results,
and to make recommendation(s) for social
networking site developers in order to
improve the website based on the difficulties
discovered by users and experts. LinkedIn
was chosen to be examined closely because
of its growing recognition on the web as a
business social network. The number of
websites was limited to one in order to allow
for a thorough assessment, discussion and
evaluation of the social network’s major
features.

To achieve this objective two methods were
used: ‘expert evaluation’ and ‘user testing’
(including think-aloud protocol,
questionnaires and observation). This is
because research done on websites has
shown that using two methods uncovers
more issues (Holzinger, 2005).

Evaluation Methods Used and Justification
for Using them

The methods used in this research are expert
evaluation and user testing (think-aloud and
the use of questionnaires)

Expert Evaluation (Heuristics Evaluation)

This method is used to discover usability
problems on the LinkedIn website from the
point of view of the expert evaluators. It
looks at the complete system or website
from many angles and reveals possible
difficulties such as inconsistency, support for
different ways of working, visibility of
information and language use. It also enables
elements such as error messages to be
thoroughly investigated. A poor interface
design ruins the experience of a user
(Keenan and Shiri, 2009). The researchers
made improvements in the ten Nielson’s
heuristics by creating a checklist specifically
orientated to the LinkedIn website, dividing
each heuristic into sub-heuristics to provide
more clarity and, also, to facilitate the
evaluation process for the evaluators.

User Testing

Testing with end users is the most basic
method for testing usability and is also
essential (Holzinger, 2005). This is because it
uncovers direct information about how
people use systems and their specific
problems with an interface (or website in
this context) are noted. Interface design, the
structural and visual design of a website,
presides over how a user interacts with that
website (Keenan and Shiri, 2009). This
approach permits “usability engineers to
determine  accurately = where novices
encounter trouble and the frequency,
number of errors, and duration of the
usability problem at that step” (MacDorman
etal, 2011).

Also, Nielsen  (1992) recommended
conducting usability testing together with
heuristics evaluation because each one is
complementary to the other. The aim of the
user testing, with both novice and
experienced users, is to identify usability
problems associated with the user-interface
of LinkedIn and to compare novice and
experienced users’ performances.

Think-aloud is a known method employed in
usability testing. During the testing, where
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the user is carrying out the task as part of the
procedure, the evaluators ask the user to
voice out loud whatever goes through
his/her mind, his/her emotions and opinions
as he/she interacts with the system. This
method was chosen for both the experienced
and novice users (and particularly for the
novice users as they are new to social
networking) to enable the evaluators to
understand and evaluate the social network
site (i.e. LinkedIn).

Also an observation method was chosen to
observe the behaviours of users as they
performed the given tasks; this ensured that
the observers (researchers) took note of
different and interesting activities observed.
The experiment was recorded using a
computer program (see Section 3.3.2) which
could then be taken home to analyze. The
software was used to measure the success
rate of completed tasks and the time taken to
perform each task.

Questionnaire

In this study there are two questionnaires,
which are pre-test (pre-evaluation) and post-
test (post -evaluation). The pre-test was used
in both the expert evaluation and user
testing to collect demographic data of users
and expert evaluators. The second, post-test,
questionnaire was used in the expert
evaluation for collecting the experts’
opinions and in the user testing for two
purposes: 1) to collect users’ opinions and 2)
to measure users’ levels of frustration
and/or satisfaction when using LinkedIn.
The data collected from both users and

experts gives us a clearer understanding on
the usability of LinkedIn for end users.

The Recruitment of Participants

The expert evaluators and users (both
experienced and novice) were asked by
email if they would be willing to take part in
this experiment. The email explained the
aims of the research, the procedures that
would be used, and the type of people who
might participate in the experiment (expert
evaluators and experienced/novice users).
Also the age of the experienced/novice users
was requested to be between 21 and 40
because this age falls within the age range of
people who often make use of social
networking systems. The aim of having both
experienced and novice users was to
measure the difference in performance
between the two groups, this being achieved
by carefully and closely observing users’
behaviours during the user testing and
noting down relevant observations.

Those who agreed were contacted to arrange
a convenient time for the test. There were 3
expert evaluators who had been using
LinkedIn for many years, and 33 users, ten of
whom had joined LinkedIn for the specific
purpose of this evaluation, making them
first-time users of the social network
(novices). The other 23 users had already
had prior experience with social networking
sites (experienced).A pre-test (demographic)
questionnaire was completed by both
evaluators and users, the results of which are
shown in Tables 2,3and4 below:

Table 2. Gender and Experience Distribution across User Groups

User Group Number of | Gender | Total

Users M F | users
Experienced 20 | 3 33
Novice 6 4
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Table 3. Gender and Age Group Distribution
Age Group
Gender 16- | 21- | 26-30 | 31-35 | 36-40
20 25
Female 0 5 1 1 0
Male 1 3 13 6 3
Table 4. Demographic Information of the Expert Evaluators
No | Gender | Country | Profession Degree Exp erience in website Usag? of LinkedIn
evaluation website
Saudi Usability More than 10
1 Male Arabia Specialist Ph.D. websites More than 8 years
2 Male England | IT Specialist | M.Sc. 6 websites 5 Years
3 Male England | IT Specialist | M.Sc. 7 websites More than 5 years
Procedures for Conducting the satisfaction and other comments about the

Experiments

Procedure for the ‘Expert Evaluation’
(Heuristics Evaluation)

After developing the checklist specifically
designed for LinkedIn, it was sent to the
selected expert evaluators who conducted
the evaluation by judging and rating each
heuristic individually by assigning it a value
from 0 to 4 as mentioned in the literature
review section. The results were then sent
back and a debriefing session was conducted,
using Skype, to discuss the severity ratings
and other issues related to improving the
website.

Procedure for the Actual ‘User Testing’

The experiment was carried out in a quiet
room. The tools used in carrying out the
evaluation in this study included a laptop
with Camtasia studio 7 software, which was
installed on the laptop and used for the
usability testing (think-aloud). The users
came at a time of their convenience and were
cordially welcomed before starting their test.
The procedure and what was expected from
them was introduced, together with the
concept of think-aloud protocol and the tasks
that would be performed on the LinkedIn
website as well as the procedure for doing
the post-test questionnaires (level of

site).The usability testing was administered
in such a way that only one user at a time
could perform the experiment, in order to
enable the careful monitoring of their actions
and behaviour. The tasks consisted of the
following:

* Creating an account.

¢ Adding new information about yourself
(personal info, experience, education
etc.) to your profile.

¢ Uploading a picture to your profile.

¢ Adding a new connection and sending
him/her a message.

¢ Changing your privacy settings so that
everyone can view your profile.

¢ Changing the notifications option for
messages to include all the opportunities
available.

¢ Joining your school/workplace/industry
group.

e Asking for a recommendation from your
connection (at school or in the
workplace).
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Pilot Studies

Both ‘user testing’ and ‘expert evaluation’
instruments were piloted to make sure that
the language, logistics and questions would
achieve the result for which they were
designed.

Heuristics Evaluation Pilot Study

To confirm the suitability of the general
setting of the heuristics evaluation, a
usability expert was requested to evaluate
the setting. The final draft of the checklist
was given to one usability specialist for his
comments, and some further improvements
were then made, including word corrections.

User Testing Pilot Study

The pilot study was conducted on the post-
test questionnaires and tasks scenario with
two users (an experienced user and a novice)
and one independent evaluator. The
evaluator went through the tasks with both
users to get their initial opinions about the
social networking site and feedback through
the questionnaire. Both users carried out the
experiment using the ‘think-aloud’ method
and informal interviews. Observations were
noted down during the ‘think-aloud’ process.
This pilot study helped to improve the
quality of the document (questionnaires and
tasks scenario) by improving the wording of
the document. Furthermore, corrections
were made to the task description by
including the LinkedIn (URL) address.

In the next section, the results of the actual
experiment performed and their analysis will
be discussed: how easy or difficult the
participants and expert evaluators found the
different tasks, and their feedback and
opinions about the social networking site.

Results and Analysis

This section presents the results obtained
from employing the two methods (expert
evaluation and user testing) used in this
experiment. It starts by detailing the results
of expert evaluation, which include the

number of problems that were discovered
using the usability checklist on the LinkedIn
website, and expert evaluators’ feedback. It
then summarizes the difficulties faced by
each user during the user testing and the
usability = measures calculated, which
includes efficiency (success rate and time)
and satisfaction scores.

Heuristics Evaluation Results

Checklist Result and Questionnaire

The researchers developed a usability
checklist for the LinkedIn website and the
results obtained from the expert evaluations
are outlined below:

Table 5 shows the detailed quantitative
results after conducting the heuristics
evaluation on LinkedIn by each heuristic. In
this experiment the heuristics evaluation
discovered a total of 57 problems, of which
35 were cosmetic problems, this being 61%
of all usability problems and 20 minor
problems were also discovered (35% of all
usability problems). Finally, 2 major
problems were discovered, making 4% of all
usability problems. The ‘visibility of system
status’ heuristic identified more problems,
with 4 cosmetic, 7 minor and 2 major ones.
This means that the website was found to be
a little difficult to navigate. Moreover, users
are not being kept informed about their
journey around the website through
appropriate feedback within a reasonable
time. For instance, one expert evaluator
commented, “It is because of how thoroughly
you have browsed the website; you should
always have a link to take you back easily.
Similarly, whenever a user faces any
difficulties they should be able to post their
feedback easily and receive a response
quickly”. Another  expert  evaluator
maintained that the user was overwhelmed
with too much information and an
overcrowded interface, making navigation
difficult. The next heuristic was ‘error
prevention’, with seven cosmetic and two
minor problems. This indicates that the
LinkedIn website was not carefully designed
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to prevent problems occurring in the first
place, but rather, to show error messages.
The third and fourth heuristics are ‘Match
between system and the real world’ and
‘Help and documentation’, with 8 cosmetic
problems found in the former, 4 cosmetic
and 4 minor problems in the latter. This
means that LinkedIn is also a little difficult to
use because it ‘does not speak the user’s
language’ using words, phrases and concepts
familiar to them so that the information
appears in a natural and logical order. Also,
LinkedIn does not provide enough help and
documentation as and when the user needs
it. For example, one expert evaluator
commented that when he wanted help, “I had
to struggle to search for information in the

help centre and it was difficult to spot how to
send feedback and request help”. Another
expert evaluator commented that “it was a
bit difficult to go to the help section and then
get back to the previous work because the
website does not hold the current tasks
while you get help, and hence you feel that

you need to start again from scratch. The
other heuristics faired less well in identifying
usability problems. However, some expert
evaluators  highlighted the following
problems regarding these heuristics:

1) If a connection sent an invitation by
mistake, it cannot be revoked.

2) Some icons are not visually and
conceptually distinct.

3) There is no visual feedback in menus or
dialog boxes about which choices
(options) are selectable.

4) How to undo actions is not clearly
defined.

In conclusion, the expert evaluators agreed
that LinkedIn could be quite difficult for
novice users because it was created for
professional users, but it could become much
easier and more understandable for novices
over time.

Table 5. Heuristics Evaluation Results

blem type Total
Cosmetic | Minor | Major | Catastrophic
Score

Problem type
1.Visibility of system status 4 7 2 0 13
2. Match between system and the real world 8 0 0 0 8
3. User control and freedom 1 3 0 0 4
4. Consistency and Standards 3 2 0 0 5
5. Error Prevention 7 2 0 0 9
6. Recognition rather than recall 3 0 0 0 3
7.Flexibility and efficiency of use 1 1 0 0 2
8.Aesthetic and minimalist design 2 1 0 0 3
9.Help users recognize, diagnose, and recover 2 0 0 0 2
from errors
10.Help and documentation 4 4 0 0 8
Number of problems discovered 35 20 2 0 57
Percentage of problems discovered 61% 35% 4% 0%

User Testing Results

Task Analysis

For the period of the evaluation process it is
not necessary to examine all the tasks the
participants carried out in great detail. For
some of the tasks which were carried out the

most successfully, an examination in outline
will suffice. For the usability problems and
other tasks that were difficult, a more
expanded description would be more
appropriate. Both the expanded and concise
tasks must be carefully analyzed so as to
make sure that they are a true illustration of
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the social networking site. In order to learn
the possible reasons for the outcome from
the participants’ task performance, each of
the tasks are reviewed and analyzed in this
section.

e Creating an Account / Adding New

Information to One’s Profile

Creating and editing an account was an easy
task for all the participants. From the

Linked -

Home What is Linkedin? Join Today Sign In
Over 100 million professionals use Linkedin to
exchange information, ideas and opportunities
SxY & Stay informed about your contacts and industry

5790 Find the people & knowledge you need to achieve your goals

il Control your professional identity online

Search for someone by name:

observations and data collected via ‘think-
aloud’ protocol, users performed the tasks
with ease as the task location was easily
visible. From Figure 1, below, the account
set-up details are clearly situated on the
right hand-side of the page, which makes it
simple for users to create accounts.

-‘otn LinkedIn Today
First Name:
Last Name:
Email:

Password:

& or more characters

Coonion B

Already on Linkedin? Sign in.

[co

Linkedin member directory - Browse members by countryabcde fghijkimnopqrstuvwxy zmore

* By ciicking Join Now or using Linkedin, you are indicating that you have read, understood, and agree to Linkedin's User Agreement and Privacy Policy.

Figure 1. LinkedIn Homepage

. Uploading a Profile Picture

Uploading a profile picture is reported to be
very easy on LinkedIn. This task appears to
be straight-forward as is the link is clearly
visible on every user’s profile. Users simply
click on the ‘Add photo’ and ‘Upload photo’
option next to the space for the profile image.
The site is very particular about the image
size that can be uploaded, the maximum size
being 4MB. If participants try to upload an
image that is too large, an error message
reading ‘File size too large’ is given as
feedback. This pointer makes it easy for
users to become aware of the problem and
solve it.

. Adding New Connections _and
Sending a Message

Adding connections (or requesting for
connections) and sending messages were
part of the simple tasks users carried out
successfully (see Table 6). The link for
performing the task is situated amongst
other links on every user’s profile, making it
easy to locate and thus perform the task.

. Changing Privacy Settings

Privacy on LinkedIn operates in an unusual
way. LinkedIn has created a unique
alternative for users to make contact with
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potential associates or other target
professionals. Using a web of relationships,
LinkedIln allows a wuser’s ‘connection’

(LinkedIn’s term for ‘friend’ or accepted
user) to bring in mutual ‘connections’. Users
separated by one or two degrees of
separation can be introduced by a mutual
connection. This enables users to network
with potential colleagues through mutual
connections, a characteristic exclusive to
LinkedIn.

Changing privacy settings for existing and

potential connections to be able to view a

user’s profile was a difficult task for both

experienced and novice users. This was due

to the fact that users needed to use the drop-

down menu and click on the ‘Settings’ link
Linked(flo sccourirype sase

Home Profile Contacts Groups Jobs Inbox Companies

News More

positioned in the top right-hand corner of the
page (see Figure 2 below). The novice users
were expecting to find this feature, together
with other links, on their profile pages; some

of the experienced users had forgotten
where the link was situated despite their
experience with the social network. From the
pilot study, and as observed during the
experiment, the location of the link to the
task was not easily located by either the
experienced or novice users. According to an
experienced user, this is because the location
of the link is ‘hidden’, and therefore difficult
to find.

dd Connection:

People ~

Look after your health - "Most trusted healthcare provider' voted by Moneywise. join Benenden today! From: The Benenden H¥

Edit Profile ~ View Profile

Mich 'Elle eqt
-

Post an update

Add a curren!

o Teller at Zenith Bank
* Customer Senvice Officer at Zenith Bank

o Network Engineer at Cyberspace Network Limited

* Madonna University
* UEA

om/pub/mich-ell

le/34/39/74b

Share profile

| 75% profile

mpletene

Complete your profile quickly
7 Import your résumé to build a complete profile in
minutes.

Profile Completion Tips (Why do this?)

¥ Add yor

@ Ask for a recommendation (+5

Ads by Linkedin Members

Business Finance
Business Finance, Private Equity, Companies in Debt, Eiif Johnson
Captal

Learn More

Figure 2. Location of the Link for Changing Notifications and Privacy Settings on LinkedIn

¢ Changing the Notification Option Task

Changing the notification options to include
all opportunities available (as seen on other
social networking sites), so that an alert will
be given when a message was particularly
difficult, even for experienced users. As
stated in the task above, the location, which
is the same as for the ‘Changing privacy
settings’ task (see Figure 2), is in the top

right-hand corner of the page. More details
are given in the discussion of the results.

* Joining a School/Workplace/Industry
Group

Joining a group of any category was not a
problem for most users, except for three
novice users during the ‘think-aloud’ testing.
The ‘Groups’ link was clearly visible, together
with other links, at the top of the page on
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every user’s profile, but did not specify as to
whether wusers could join any group.

Linked[{lo :ccountmype sose

Home Profile Groups | Jobs Inbox CoMganies I

Your Groups

Companies Hol

Groups You May Like

Groups Directory

Search for Col

Create a Group

Followed Company Updates

There are currently no updates from your ywed companies.

However, users could click on the link and
connect with groups of any kind.

¥ Mich Ele  Add Connection:

Add a Company FAQ

Companies You May Want to Follow

P

= TheZenith
il =

toaes: o

Rabobank

\> WESTERN -BilgeAdam

< A
ABSA NATIONAL BANK

Figure 3. Location to the Link for Joining Different Groups on LinkedIn

¢ Requesting a Recommendation from a
Connection

Requesting a recommendation from a
connection was not a difficult task to
perform for the users. This task is clearly
situated on every user’s profile, making the
link easy to locate in order to perform the
task successfully.

LinkedIn can be described as being designed
to be used by users easily and effectively’
(Shackel, 1991).From the recorded data, the
tasks‘ changing the notification option’ and
‘changing privacy settings’ were the most
difficult to perform. Users experienced the
most success (and least usability problems)
with creating accounts, editing their profiles,
uploading a picture, adding connections and
joining a school/workplace/industry group
(95% average success). Effectiveness was
measured here in terms of human
performance. Asking for recommendation,
changing privacy settings and notifications
(specifically) presented problems for
participants.

Overall Success and Difficulty

Table 6 below shows the number of users
that were successful in each task carried out
on the social networking site. Although most

of the tasks were completed successfully
within or around the expected completion
time, a few of them were found to be difficult.
Nielsen (2001b) defines task completion rate
(i.e. success rate) as “the percentage of tasks
that users complete correctly”. He uses the
following formula for measuring success
rate:

Success rate =
(successful tasks +(partially successful tasks)*0.5)

Total number of tasks

Across the tasks, the most difficult were
‘Change your privacy settings so that
everyone can view your profile’ and ‘Change
the notifications option for messages to
include all opportunities available’ with
success rates of 77% and 70%, respectively.
The next most difficult task was ‘Join your
school/workplace/industry group’ with a
success rate 94%. As can be observed from
the experiment, more novice users had
usability problems, resulting in more time
spent in completing the tasks. Nielsen
(2001b) pointed out that the success rate for
the majority of websites is below 50%. In
this study, the success rate was above
50%.This might be due to the fact that only
particular aspects of the LinkedIn website
were tested.
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Table 6. Summary of Users’ Overall Usage of, and Success with the Tasks

Task

Participants
' Gender

Age group
of
participants

Experienced
/Novice

Partially
successful
users

Failed
users

Successful
users

Success
rating

Create an account

Add new
information
(personal info,
experience,
education etc.)
about yourself to
your profile.

26 males and
7 females

Upload a picture to
your profile.

Add a new
connection and
send him/her a
message.

Change your
privacy settings so
that everyone can
view your profile.

Change the
notifications option
for messages to
include all
opportunities
available.

Join your
school/workplace/i
ndustry group.

Ask for
recommendation
from your
connection (at
school or
workplace).

21-40

Both

33 0 0

100%

33 0 0

100%

33 0 0

100%

33 0 0

100%

23 5 5

77%

20 6 7

70%

30 2 1

94%

33 0 0

100%

Total Success
rating

Average for the most websites< 50% (Nielsen, 2001)

92%

Efficiency (Success Rate and Time Taken)

Most experienced users took the Ileast
amount of time to complete most of the tasks
productively on the social networking site,
this being between five to eight minutes (M =
6.5 minutes), compared to some of the
novice users who spent between seven to
eleven minutes (M = 9.5 minutes) as

indicated in Table 7. As observed, some of
the novice users first needed to understand
the content and structure of the website
before they could steer through it. As a
result, the analysis of user’s efficiency in
terms of navigation indicates that the
experienced users were able to achieve an
80% success rate whereas the novice users
achieved only 65%.
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Table 7. Success Rate and Time Taken for All the Tasks

User Types Efficiency- Success (%) | Time (Average)

Experienced 80

6.5 minutes

Novice 65

9.5 minutes

Users’ Satisfaction

From the results of the test carried out by the
users as shown in Table 8 below, LinkedIn
was rated as having a high level of user
satisfaction. In analyzing the answers to the
nine questions, twenty two users rated
themselves as having the highest overall
satisfaction (66%)(all experienced users),
whereas three users (9%),comprising both

experienced users and novices, rated
themselves the lowest in overall satisfaction.
Eight novice users (25%) were unbiased
(neutral) about the social networking site.
Thus we can say, based on the results, that
most users were content with the social
networking site despite some of the
difficulties they experienced while carrying
out the tasks, especially by the novice users.

Table 8. Users’ Satisfaction Regarding Features of the LinkedIn Website

Features of LinkedIn Strongly Agree | Neutral | Disagree St.r ongly
Agree Disagree
Gives good understanding of the content within the 9 12 11 0 1
website.
Provides easy search criteria within the website. 12 7 11 2 1
Buttons were visible. 15 9 9 0 0
Links were very useful. 12 13 5 2 1
Easy to navigate. 12 12 7 1 1
Good layout of the websites. 14 10 3 5 1
Buttons and contents are structured and organized. 11 7 9 4 2
Good feedback on errors. 13 7 9 1 3
In whole, the site is satisfactory. 6 14 10 2 1
Overall satisfaction 66% 25% 9%

Discussion and Recommendations

This section highlights the feedback of both
users and experts on the difficulties that
were encountered during both experiments,
and a set of recommendations is provided.

The results gathered in the experiment (of
user testing) show that the novice users had
slightly more difficulty in performing some
of the given tasks than the experienced
users. The expert evaluators agreed that
novice users would experience some
difficulties, but that these could be
overcome with time. For example, in the
user testing the three main tasks of
‘Changing privacy settings’, ‘Changing
notifications’ and ‘Joining

school/workplace/industry group’, proved
difficult for most of the users who were
novices. For the first task, ‘Changing privacy
settings’, twenty three users, most of whom
were experienced users, were able to find
the link to ‘Settings’; the ten users who were
not successful were mostly novice users (8
novices, 2 experienced). The placement for
the link ‘Settings’ was difficult to locate, it
not being visible on the profile (see Figure
2) and thus more time was spent in
completing the tasks that required this link.
In the second task ‘Changing the
notifications option’; thirteen wusers (8
novices and 5 experienced users) had
difficulties. In the third task the location of
the link for ‘Joining school/work/industry
groups’ was not clear to users; when a user
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hovers the cursor over the ‘Groups’ link at
the top of their profile page, it reveals other
options such as ‘Groups you may like’,
‘Groups Directory’ etc. (see Figure 3) but
does not state clearly whether or not they
can join a specific group. Possibly, if there
was an option which said ‘Join a Group’ then
users would have less of a struggle in
completing the task.

As observed during the user testing and
from the feedback of both the expert
evaluators and users, the main problem
areas are the layout of the website and the
organization and structure of the buttons
and contents. Users found the organization
and layout of the social networking site to
be not very well structured, causing them
some difficulty in locating a few of the links.
For example, the terms used on the social
network were found to be somewhat
confusing: LinkedIn’s term for ‘friend’ is
described as a ‘connection’” which is
understandably puzzling; this term being
used because the social networking site is
aimed at professional networking. The
structure of buttons and contents which
presented difficulties to most novice users
could be due not only to their unfamiliarity
with the social networking site but also to
their ‘novice’ status regarding ICT in
general. Possibly, frequent use of the social
network will reduce such usability issues, as
was observed with experienced users
during the ‘user’ testing.

The age group and gender had little or no
effect on the outcome of the testing for two
reasons:1) the wusers’ age group falls
between 21 and 40, which is highlighted by
previous studies as the group that use the
social networking the most, and 2) the ratio
of male: female was unbalanced (26:7).
However, the experience factor contributed
considerably more to the results of the
experiment than the other factors. Looking,
for example, at the results of ‘Good feedback
on errors’, three novice users considered
the feature to be poor, this being possibly
because they had no knowledge of the social

networking site before the experiment and
had difficulty in understanding the error
messages.

To improve the usability of interactive
systems such as LinkedlIn, user satisfaction
is one of the main features of usability and
should be kept in mind when designing
social networking sites, not only for first-
time users but also to retain existing users
of the website.

Some suggestions are listed below on how
to improve the social networking site
LinkedIn:

* Use consistent and familiar terminology.
This is related to participants’ confusion
over the term ‘connection’ for ‘friend’
which was unfamiliar to them.

» Contents of the website should be
described in clear terms. The link ‘Groups’
or ‘Groups You May Like’ for joining a
group appeared vague to some of the
participants. A clear label for the link
saying ‘Join a Group’ would indicate to
them precisely what to do.

* Improve link placement. The ‘Settings’
link position for changing notifications
and privacy settings should be easily
located, making this task easy to perform.
The link should be positioned within easy
view of the user on the profile page along
with the other links. Also, the creation of a
link for going back to previously viewed
pages or previously viewed menus is a
must.

e The instructions and information should
appear in the same style on each page of
the website, and without any irrelevant
information.

* The interface should be clear enough to
make users aware that they are able to
deselect some options using the ‘undo’
button.
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* The website should allow users to reverse
an action, such as revoking the invite
message.

* The FAQ and help should be available and
clearly labelled and positioned.

* The users should be able to enquire about
anything and receive feedback either
instantly or via email.

* It would be good to confirm an action a
second time with a warning pop-up
window before it is finally completed.

* The navigation should be maintained
using cookie-crumb.

* The menu choices should be logical,
distinctive and mutually exclusive.

* Each page should have a title, and it
should match the link it refers to.

* Adequate feedback should be provided to
the wusers. Too often users were
unsuccessful in completing actions simply
because they were not sure whether or
not the system had performed their task.

Conclusion

The results of both experiments indicate that
LinkedIn is slightly more difficult for novice
users, and especially first time users, than for
experienced users. This result shows the
importance of assessing first time usage
because negative first impressions may
dissuade users from returning to the SNS
site. About 18% of SNS users recently
surveyed revealed that lack of usability was a
significant reason for not returning to the
site (Brandtzaeg and Heim, 2008). With this
in mind, it is important that SNSs follow
usability guidelines so that they retain users.

That being said, despite the slight difficulties
and usability problems encountered while
carrying out the different tasks in this study,
it seems that the LinkedIn website is highly
usable. The evidence for this is that 61% of
the problems discovered during the expert
evaluation were cosmetic in nature, which
means that they could be fixed if enough time
was available. The difficulties that were
discovered by the novice users were 35%
minor and 4% major. No catastrophic
usability problems were encountered.
Therefore, there is a need to improve the
areas which participants pointed out as
being difficult in order to reduce usability
problems and attain optimum user
satisfaction for the novice users. Hence,
following the set of recommendations
summarised above on how to improve the
overall use of social network sites should
solve many of the usability problems.

Further studies can be conducted by
considering the following issues in order to
overcome the drawbacks that occurred in
this study:

¢ Employing a wider age range of
participants (i.e. upper age more than 40
and lower age less than 20).

* Employing a balanced gender ratio.
¢ Using remote testing or employing a set of
specific generated heuristics for social

networking sites.

¢ Conducting the same study on different
social networking sites.
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