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ABSTRACT

Obesity is a major health problem around the world. Saudi Arabia is a nation where obesity is increasing
at an alarming rate. Mobile apps could help obese individuals but they need to be usable and personalized
to be adopted by those users. This paper aims at testing the usability of a fitness mobile app” Aded Surat”,
an app in Arabic language. This paper presents an extensive literature review on the attributes that
improve the usability of fitness apps. Then, it explains our methodology and our set up of a trial to test the
usability of Aded Surat app that is popular in Saudi Arabia. The usability attributes tested are effectiveness,
efficiency, satisfaction, memorability, errors, learnability and cognitive load. The trial is done in
collaboration with participants from the Armed Forces Hospitals - Taif Region in Saudi Arabia. The results
highlight that the app failed to meet with the usability attributes.
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1. INTRODUCTION

Obesity is defined as an excessive storage of energy in the form of fat [1]. According to the facts
provided by World Health Organization (WHO) Media Centre, 13% of world’s adult population
is considered obese, and 39% of the adult population is believed to be overweight. The prevalence
of obesity around the world has doubled between 1980 and 2014 [2]. Saudi Arabia is one such
country where obesity is increasing at an alarming rate. The study by Coronary Artery Disease in
Saudis (CADISS) in 2005 found that 35.5% of people in the country are obese which means
every third person in the country is affected. A National Nutrition Survey of 2007 mentioned that
obesity is a significant concern because the prevalence of obesity in the men (14%) and women
(23.6%) in Saudi Arabia [3]. Overweight and obesity are considered as major risk factors for
various chronic diseases such as cancer, cardiovascular diseases and diabetes [4-8].

The health problems and diseases that result from obesity have encouraged a lot of researchers to
discuss how the condition can be overcome or prevented [9-14]. Most of the research work states
that obesity can be overcome by increasing physical activity and changing eating behaviour.
However, it is sometimes very difficult to motivate obese individuals to change their lifestyle and
become involved in physical activity. Research has shown that the most effective behaviour
change related to fitness and health occurs through behaviour interventions [15-18]. Mobile
technology such as mobile applications (apps) have been found to be a very useful intervention
tool for increasing physical activity because through their unique features these apps motivate
individuals to achieve their fitness goals [19-22].

Fitness apps are becoming increasingly popular both around the world and in Saudi Arabia.
Smartphones and their apps have seen an exponential growth in their usage in Saudi Arabia in
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recent times. Researchers ranked the country third overall in terms of global smartphone usage
penetration [23]. In 2016, smartphone users in Saudi Arabia are estimated to be near 15.9 million
and this figure is estimated to increase to 19.1 million by 2019 [24]. Because of cultural
restrictions many people, but especially women, find it easier to interact publically and socially in
a virtual environment through mobile apps on smartphones. The increasing ubiquity of
smartphone technology provides an opportunity to develop an Arabic app to help fight obesity.

Sometimes apps development can cost millions of dollars but most of the apps fail miserably
[25]. Of all the branded apps, 80% are downloaded less than one thousand times and only 1% has
been downloaded one million times or more. After downloading, 25% of mobile apps are never
used again [26]. Ample market research suggests that the main reason of failure of mobile apps is
the lack of usability [25, 27-28]. The usability of mobile apps enhances user experience (UX) and
can play a significant part in the success of the mobile apps [29-32].

The population of obese and overweight individuals in Saudi Arabia is increasing at an alarming
rate. Therefore, the increasing use of health and fitness apps in Saudi Arabia is an opportunity to
introduce a technological solution which involves developing an app will be popular among obese
individuals. There are many Arabic health and fitness apps available but to our knowledge none
of these apps have been built with the purpose of enhancing the usability of the app to motivate
people to lose weight by considering usability attributes and factors. Moreover, there is no
research on fitness and health apps that outlines guidelines for usability. Moreover, to the best of
our knowledge, there is no Arabic app that uses any specific features that enhances UX for obese
individuals. This leads to our research problem:

e How to improve mobile fitness apps usability to help obese users to reach their health and
fitness goals?

This paper presents our method and results of the usability of “Aded Surat”, an Arabic-language
fitness mobile apps. Seven usability attributes: effectiveness, efficiency, satisfaction,
memorability, errors, learnability and cognitive load were tested collaboration with the Armed
Forces Hospitals in the Taif Region of Saudi Arabia, which provided the participants. All
participants are people suffering from obesity and are motivated to lose weight.

2. RELATED WORK
2.1. Fitness Apps In Saudi Arabia

Alnasser et al. examined 65 Arabic fitness apps to determine the level of adherence for each app
to the 13 evidence-informed practices [33]. The Centers for Disease Control and Prevention,
National Institutes of Health, the Food and Drug Administration and the US Department of
Agriculture determined these 13 evidence-informed practices [34]: 1-BMI is determined and
explained; 2-fruits and vegetables are recommended and tracked for daily servings; 3-Physical
activities are recommended for daily use; 4-recommendations for drinking water and tracking the
daily consumption; 5-recording and tracking the daily consumption of food; 6- a calorie tracker is
provided for maintaining calorie balance; 7-advising goal-setting to lose 1 to 2 lIb per week; 8-
portion control information is provided; 9-Advising users about ways to read and understand
nutrition labels; 10- a weight-tracking feature should be provided; 11-physical activities are
tracked for daily use; 12-recommending and providing a tool for planning meals; 13-providing a
social network among users or allowing users to share via popular social networks, for example
Facebook, Twitter, Instagram or Snapchat.
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The result of this study stated that there is no app that has more than six evidence-informed
practices and only nine apps had between four to six. Therefore, it is clear that there is no Arabic
fitness app which successfully adheres to all 13 practices and there is an essential need to address
this issue.

2.2. App Selection Process

All of the apps in Google Play or Apple Store are not free. Fitness apps can be divided into three
levels:
e At Level 1, apps are free to download but they do not have all the features. The user
needs to subscribe and make payments to access extra features;
e At Level 2, the apps are not completely free. The user must pay to download the apps;
e In Level 3 the apps are completely free to be downloaded.

We selected a fitness app to examine its usability and identify how the features in the app affect
UX. The app has a high level of adherence to the 13 evidence-informed practices. The app
selected is popular in Saudi Arabia and has high ratings on both Google Play and Apple Store so
we expect this app to have special features and to be usable. The study of the app will help us
determine how the usability in fitness apps can be increased. The app selected is free so that the
participants in the usability testing can access them without cost to themselves.

Aded Surat: This app has nine evidence-informed practices out of 13 and has more than 3500
android users. According to Apple store it was ‘the best health and fitness app’ for 2014 and 2015
[35]. It is also compatible for integration with the Health app on the iPhone. On both Google Play
and the Apple Store, this app has a rating of more than 4.5. It is free in both stores. It also has one
of largest databases of Arab and local food; it is updated daily. It is a very popular Arabic app for
monitoring one’s consumption of calories [35-37].

2.3. Usability

Usability is considered one of the main factors that define the success of a smartphone [38].
Usability can be defined as a multidimensional characteristic of any product. International
Standards Organization (ISO) standard 9241-11 gives the meaning of usability as the “extent to
which a product can be used by specified users to achieve specified goals with effectiveness,
efficiency and satisfaction in a specified context of use” [39-40]. This definition of usability has
been accepted widely [41]. In 2011 it was replaced by ISO/IEC 25010. This form includes a
model of software quality that portrays usability as the degree to which a satisfied user can
efficiently and effectively attain certain goals under specific conditions. The term UX is used
extensively in contrast to usability. The two terms are used interchangeably. However, UX has a
much broader meaning than the term usability [42]. It can say that usability is more concerned
with how easy the product and display features are to use. UX includes the user and the product’s
complete interaction as well as the thoughts, feelings and perceptions that are the results of this
interaction [43].

2.4. Usability Models and Attributes

The usefulness of portable devices has significantly improved over time and operators are now
capable of executing numerous tasks using their smartphones. Customers have the option to
choose from a range of mobile phones and there are many apps available for them. This has made
it necessary for developers to design mobile devices that enhance the usability experience. The
definition of usability has evolved over time and the advent of mobile devices has certainly
changed the meaning of the term. There are more attributes that have become important and the
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traditional models of usability have been challenged and altered by various researchers. Below we
discuss some of the usability models and this will show how the perception of usability has
changed over time.

2.4.1. Eason Usability Model

One of the very first traditional models of usability was proposed by Ken Eason in 1984.
According to Eason, usability is an interaction between three variables: task, system and user,
which feed into the user’s response to each task episode [44]. Over the course of a number of task
episodes, a pattern of response develops, which indicates more or less usability. In the figure
below, I can see that the main independent variable is the system. The system is defined in terms
of the functions it can perform. The user characteristics show how well the user can use the
system. Task characteristics show how easily and regularly it can be performed by the user. Then
these three variables decide the usability depending on the reaction of the user. A positive
outcome will mean continued user learning [44].
|
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Figure 1. Esson usability model
2.4.2. Dix Usability Model
Dix et al. [45] introduced a usability model, which is very similar to Nielsen [46] model of
usability. The findings of Dix et al. include the same attributes as those of Nielsen but their model

placed more factors under each attribute. The comparison between the Nielsen and Dix model
was conducted by Abran et al. [47] which is summarized below:
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Table 1. Comparison between Nielsen’s and Dix’s model.

Nielsen Dix
Effectiveness | Percentage of tasks | Percentage of tasks accomplished
accomplished Ratio on failure of handling
Percentage of tasks achieved per unit of time
Efficiency Time to complete one task | Time to complete one task
Time spent on errors Time spent on errors
Error percentage Error percentage

Documentation or use | Documentation or use frequency of help
frequency of help section section
Number of failed repeated | Number of failed repeated commands

commands Number of available commands not called
upon
Satisfaction | Number of times that user | Number of times that user expresses his
expresses his frustration frustration

Rating scale for wusers' | Rating scale for wusers' satisfaction with
satisfaction with functions | functions

Percentage of wusers' favourable and
unfavourable comments

Learnability | Time to learn Time to learn

Dix et al. expanded upon the factors in some of the attributes that can affect the usability of the
product. However, it can be argued that some of the factors are inherently included in each
attribute’s definition [45].

— Effectiveness

— Efficiency

Usability
|

— Satisfaction

— Learnability

Figure 2. Dix usability model

2.4.3. Norman Usability Model

Norman [48] model of usability aimed at suggesting design principles, which can make the
product less complex and easy to use, thus improving its usability.

e Visibility: The visibility attribute should help the user understand the device and give the
user alternatives of action.

e A good conceptual model: Designers should design a product that is intuitive and
conceptual; the product should be capable of presenting operations consistently.

¢ Good mapping: Good mapping is an important feature for improving usability because it
helps the customer form relationships between actions and results. Good mapping makes
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it easy to determine control and their effects and makes it easy to determine the

relationship between system state and what is visible.
e Feedback: A good design can enhance the usability by providing the user with continuous

feedback regarding results of their actions.

— Visibility

| |A good conceptual
model

Usability
I

— Good mapping

— Feedback

Figure 3. Norman usability model

2.4.4. Shneiderman And Plaisant Usability Model

Shneiderman and Plaisant’s model of usability is influenced by Nielsen and the ISO. Their model
to a great extent combines and complements these two previous studies [49].

Time taken to learn and speed of performance can be considered part of efficiency in the ISO
definition. Time to learn in the Nielsen model can be compared to retention over time. The rate of
errors is similar to number and severity of errors. Rate of errors impacts upon the attribute of
efficiency in Nielsen and ISO. Subjective satisfaction is similar to the attribute of satisfaction in

Nielsen and the ISO [49].

— Time to learn

Speed of
performance

Rate of errors by
users

Usability

Retention over
time

Subjective
satisfaction

Figure 4. Shneiderman and Plaisant usability model

2.4.5. Yeh Usability Model

Yeh [50] believed in creating a design so that it provides ease, efficiency and enjoyment to
enhance the usability of the product. In turn, this makes the product more interactive to use. It is

referred to as ‘3e indicators’.
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Easy: This is the ability of the system to reduce four particular elements, which are

physical work, memory work, unnecessary work, and visual work.
Enjoyable: This is the ability of the system to bring physiological, ideological,

sociological or psychological enjoyment.
Effective: The system should help the user in successfully achieving goals and

completing tasks.

Easy
3 r
;’E Enjoyable
>
Effective

Figure 5. Yeh usability model

2.4.6. Wang And Huang Usability Model

Wang and Huang’s [51] study focused on describing usability principles and interface design.
They believed that the previous models of usability could be summarised into four principles;
these include all the usability attributes defined by Nielsen [46], Norman [48] and Yeh [50]. Their
research outlined four principles of usability and sixteen interface attributes. They used these

attributes to conduct usability testing and a questionnaire.

— Visibility
= — Ease
= |-
3
o — Efficiency
— Enjoyment

Figure 6. Wang and Huang usability model

3. METHODOLOGY

3.1. Usability Metrics Selection

The ISO/IEC 9126-4 makes the recommendation that any usability metric must make reference to
effectiveness, efficiency and satisfaction. Attributes such as memorability, errors, cognitive load
and learnability are linked to the efficiency and effectiveness of the app. Whilst they each
measure the effectiveness and efficiency of these apps, they do so from a specific perspective. If
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an app has less errors, it means that it is effective because the user can perform more tasks in less
time without repeating the tasks with errors. Similarly, if an app has better learnability, it helps
the user undertake more tasks accurately so it is more effective. The user therefore becomes more
efficient in their completion of these tasks. Any of the above features, improve usability and user
satisfaction. This is the reason that usability metrics usually include effectiveness, efficiency and
satisfaction as the important features for improving usability [52].

3.1.1. Usability Metric For Effectiveness

Effectiveness can be measured using the completion rate of tasks. However, another measurement
that can be used is the number of mistakes that users make when trying to finish a task.
Effectiveness can therefore be defined as a percentage by utilising the simple equation
represented below [53].

. . _ Number of tasks completed successfully 1009
ffectiveness = Total number of tasks undertaken ’

3.1.2. Usability Metric for Efficiency

Efficiency is used as a tool to measure the time taken to finish a task. It is usually the time taken
by participants to complete a task. Efficiency can be calculated using two methods: Overall
Relative Efficiency and Time-Based Efficiency [53].
Ry ot R yn 1
Overall Relative Ef ficiency =Zl'RLw x100% Time Based Ef ficiency = i=1 Lizt tij
i=1 &=1 Y NR
Where:

R: number of users

N: number of tasks.

e nij: result for task (i) by user (j). if the task is completed successfully, then nij = 1,
otherwise nij = 0.

® tij = time spent by user “j” to complete task “i”. If the user does not complete the task

successfully, then the time will be measured until the moment the user gave up from the

task.

[7333]
1

3.1.3. Usability Metric For Satisfaction

Users’ satisfaction can be determined through standardized questionnaires that measure s
satisfaction. These can be dispensed after each task or following the usability testing session.
Once the user attempts a task, they are given a questionnaire to measure the difficulty of task and
the task level satisfaction. Post-task questions can take various forms: ASQ, Subjective Mental
Effort Questionnaire (SMEQ), Single Ease Question (SEQ), Usability Magnitude Estimation
(UME) etc. From the above list, we will use SEQ as recommended by Sauro [54]. SEQ has the
advantage in that it is brief and simple to answer as well as being easy for the experimenter to
conduct and then tally the results. The SEQ in this case is “Overall, how easy or difficult did you
find this task?”. This SEQ has a rating scale of 7 points where 1 is very easy and 7 is very
difficult. The level of satisfaction is found via a formalized questionnaire for users to gain an
overall idea of how easy the app is to use. There are different types of questionnaires available
however the choice depends on the budget as well as the degree of significance placed upon the
user’s perceived level of satisfaction as a factor of the overall project [55].
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3.1.4. Usability Metric For Cognitive Load

Cognitive load has been identified as the measure of mental activity on working memory at any
particular instance [56]. To determine the app’s cognitive load, we will use the National
Aeronautics and Space Administration (NASA) Task Load Index (TLX) test. NASA-TLX allows
the user to evaluate the situation of the workload after the testing is done. It measures the overall
task demands by identifying 3 broad scales, which are task, behaviour and subject-related. Each
of the scales has factors. The task-related scale includes mental, physical and temporal demands.
The behaviour-related scale includes performance and effort. Subject related includes frustration.
A user will need to have description for each of the factors as demonstrated below [57]:

e Mental demand: To what extent did you need to perform mental and perceptual activities
(such as thinking and calculating)?

e Physical demand: To what extent did you need to perform physical activities (such as
pushing and pulling)

e Temporal demand: To what extent did you feel a time pressure while performing tasks?

e Effort: How hard did you have to work hard (mentally and physically) to perform tasks?

e Performance: How satisfied are you with your performance?

¢ Frustration level: How stressed or annoyed did you feel while performing these tasks?

The NASA-TLX test contains two stages which are weights and ratings. In the weighting
procedure, a user will be required to evaluate the influence of each factor regarding a task. There
are 15 potential pairs of factors about which a comparison is made. A user will be giving 15 cards
and each card contains a pair of the factors and asked to select the most relevant factor regarding
the task. Each time the user selects from a pair, the examiner counts it. The scale for a factor for
each user can range from 0O to 15. The total comparisons for all factors should equal 15. In the
second stage, a user needs to rate each of the factors above in a scale that is divided into 20 equal
intervals and each interval equals 5 points with a total of a 100 on the scale. As it is a post-event
test, it is an effective one as it captures the thoughts and interaction of the user.

3.1.5. Usability Metric For Learnability

Learnability is the ability of the interface to help the user accomplish tasks on the first attempt
[58]. Learnability can therefore be measured through establishing the task performance of users
who have not been exposed to that app before. Another way of looking at usability is through
perceiving how usability or task performance has improved after repeated trials.

3.1.6. Usability Metric For Errors

Another usability measurement is measuring the amount of errors made by the user when
completing a task. Errors are defined as mistakes that are made by the participant when
attempting a task. Counting the errors provides excellent diagnostic information and it should be
mapped into usability problems [59].

3.1.7. Usability Metric For Memorability

Memorability measures how easy it is to remember how to perform a task on the app after the
casual user returns to the app after a certain period of not using it [60]. Memorability has the same
tests of efficiency and effectiveness but these are repeated after some period of time in order to
determine whether the user has remembered how to perform the same task; and hence whether
this has improved the usability.
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3.2. Usability Testing Environment

The tests were conducted in a typical usability test environment. Laboratory settings were
controlled in order to ensure that there were no external interruptions such as varying lighting
conditions or disturbing noises. Test sessions were completed via Apple’s wireless AirPlay
technology. A MacBook was used for recording. The first step was to install Reflector, which is a
wireless streaming and mirroring receiver that converted a laptop into an AirPlay receiver. This
allowed the user to mirror their smartphone’s screen onto their laptop. It also eliminated the need
to have an external camera to record events. Moreover, it also helped to minimize the distraction
for the user. The purpose of using this software and technology was to create the friendly and
quiet environment that is essential for usability testing [61-62].

Twenty-six participants tested Aded Surat app. While they tested it, their mobile screens were
recorded through Reflector software. All participants were asked to use the app 3 times. Each
time, all participants were asked to perform 14 tasks, which were the same for all users. The time
difference between the first and second sessions was one hour. Between the second and the third
sessions, there was a one-week interval.

The Armed Force Hospital in the Taif Region of Saudi Arabia provided candidates who suffered
from obesity and were motivated to lose weight in order to have a healthier life style. The
usability test was divided into five phases:

¢ Introduction: In the first phase, both participants and the examiner introduced themselves.
The purpose of the introduction phase was to establish a comfortable interaction between
the examiner and participants.

e  Warm-up: In this phase, participants were asked to download the app “Aded Surat” and
to fill out a brief questionnaire that aimed to collect participants’ information such as
gender and age.

e Deep focus: During this phase, the examiner gave the users a list of the 14 tasks. The
participants used the app with the focus being on what it was doing; how it worked and
how the app could be used. The examiner encouraged the participants to think aloud
while they were performing the tasks. Moreover, when participants finished a task, they
were asked to rate it in an SEQ questionnaire.

e Retrospective: In the penultimate phase, the examiner explained the NASA-TLX
questionnaire and asked participants to fill it out.

e  Wrap up: In the final phase, the examiner thanked the participants and answered any
enquiries.

4. RESULTS

Researchers examined all the videos that were recorded on mobile screens while the participants
were performing in the trial. All users who successfully completed a task scored 1 and at the same
time we measured how long it took to complete a task. In contrast, users who completed a task in
the wrong way or gave up on a task received 0 and the time taken was measured as well. Then the
equations for effectiveness, overall relative efficiency and time-based efficiency were applied.
Then all errors that participants had made while performing tasks were calculated. Regarding the
learnability attribute, we compared participants’ performances in the first session with those of
the second. Memorability was then measured by comparing participants’ performances in the
second session with those of the third. Both satisfaction and cognitive loads were applied only in
the first session as they measured the performances of participants who had not previously been
exposed to an app. If these loads had been applied in the second and third sessions, this condition
could not have been met. Next, we examined the data from the SEQ questionnaire that was used
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to measure satisfaction. The rating for each user was calculated and then divided by 14 to
determine the average satisfaction value for each user. We then examined the data from the
NASA-TLX questionnaire and applied the roles to determine the total user score for the cognitive

load [57].
Table 2. Participants’ information.
Users | Gender | Age group Occupation Type of phone
1 Male 35 to 44 Self employed iPhone 7
2 Male 25 to 34 Teacher at high school iPhone 7
3 Female | 25to 34 Unemployed OnePlus 3
4 Female | 45to 54 Government employee iPhone 6 S
5 Female | 25to 34 Government employee HTC 10
6 Female | Prefers not to say Prefers not to say iPhone 7
7 Female | 25to 34 Accountant in a company | iPhone 7 Plus
8 Female | 25to34 Receptionist at a hospital | iPhone 6 S
9 Female | Prefers not to say Prefers not to say iPhone 7
10 Female | Prefers not to say Prefers not to say iPhone 7
11 Male 18 to 24 Student at university iPhone 6
12 Female | 18to 24 Unemployed iPhone 7 Plus
13 Female | 45 to 54 Unemployed iPhone 6 S Plus
14 Male 25 to 34 Teacher at university Galaxy S 7
15 Male Prefers not to say Prefers not to say iPhone 7
16 Male 18 to 24 Student at university OnePlus 3
17 Male 25 to 34 Unemployed iPhone 6 S
18 Male 45 to 54 Self employed iPhone 7
19 Male 55to 64 Retired iPhone 7 Plus
20 Male 25 to 34 Employee in a company iPhone 7
21 Male 25 to 34 Family business iPhone 7
22 Female | 18to 24 Student at university iPhone 6 S Plus
23 Male 25 to 34 Government employee iPhone 7
24 Male 35to 44 Employee in a company iPhone 6 S
25 Female | 45 to 54 Unemployed iPhone 7 Plus
26 Female | Prefers not to say Prefers not to say iPhone 7

Twenty-six participants, thirteen females and thirteen males, were part of the usability of Aded
Surat app. Their information is presented in Table 2.
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4.1. Effectiveness
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Figure 7. Effectiveness performance

Figure 7 describes each user’s effectiveness performance over the course of the three sessions.
Out of the 26 participants, only six participants, who are user 4, user 6, user 16, user 21, user 25
and user 26, showed positive progress across sessions and yet they differed in their pattern. While
user 4, user 21 and user 26 had the pattern of keep improving over the three sessions, user 6, user
16 and user 25 showed a pattern of overall improvement across the three sessions. Whilst on one
hand, user 4, user 21 and user 26 had the value of 78.57%, 50% and 50% respectively in session
1, the value then increased to 85.71%, 64.28% and 57.14% respectively in session 2 and then did
so again to 100%, 71.42% and 71.42% respectively in session 3. On the other hand, user 6 had the
value of 92.85% in session 1, but this decreased to 85.71% in session 2 and then increased to
100% in session 3. User 16 had the same value in both session 1 and session 2 at 85.71% but this
then increased to 100% in session 3. User 25 had the value of 64.28% in session 1 and then
increased to 71.42 % in both session 2 and session3.

However, five other participants, who are user 8, user 9, user 10, user 12 and user 22, had the
same value over the three sessions. While user 8 and user 9 had the value of 92.85%, user 10, user
12 and user 22 had the value of 85.71%.

Six participants, identified as user 2, user 3, user 17, user 18, user 19 and user 24, had the same
value in session 1 and 3. While user 2’s, user 3’s and user 19’s value decreased in session 2
compared to their value in session 1 and session 3, user 17’s, user 18’s and user 24’s value
increased in session 2 compared to their value in session 1 and session 3.

In contrast, nine participants, who are user 1, user 5, user 7, user 11, user 13, user 14, user 15,
user 20 and user 23, showed negative progress across sessions. Their effectiveness decreased over
the three sessions. User 7 had the highest percentage of value each time. In session 1, it is 100%
and remained constant in session 2 and yet it decreased in session 3 to 92.85%. Moreover, User 1
showed the same pattern though the value was lower at 71.42% in session 3.
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[

Figure 8. Effectiveness average

Figure 8 shows the effectiveness performance average, which decreased over each session. In
session 1 it was 82.86%, then it fell to 81.86% and finally in session 3, it reached to 74.99%.

4.2. Efficiency
4.2.1. Overall Relative Efficiency

Overall Relative Efficiency
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Figure 9. Overall relative efficiency

Figure 9 demonstrates overall relative efficiency for tasks for the three sessions. In session 1,
among the 14 tasks, 3 tasks scored 100% whereas in session 2 and session 3 it was 4 and O
respectively. Only in tasks 2, 4, 7 and 10 did the overall relative efficiency percentage improved
over the three sessions. However, all the other tasks dramatically decreased between the first and
final sessions.
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Session 1 Session 2 Sessian 3

Figure 10. Overall relative efficiency average
Figure 10 shows the overall relative efficiency average, which decreased over each of the three
sessions. In session 1 it was 78.84%, then it fell to 77.16% and in the final session it reached
70.67%.

4.2.2. Time-Based Efficiency
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Figure 11. Time-based efficiency

Figure 11 states time-based efficiency for tasks among the sessions. Task 4 had the highest time-
based efficiency score among tasks. In sessions 1, 2 and 3 it was 13.35 goals/sec, 26.8 goals/sec,
which is the highest value for a task in all sessions, and 18.12 goals/sec respectively. Task 8 had
the second highest time-based efficiency score followed by task 7 and task 13. On the other hand,
task 1 got the lowest time-based efficiency followed by task 2 and task 5.

118



International Journal of Computer Science & Information Technology (IJCSIT) Vol 9, No 5, October 2017

<

[y

Fa

L

(3%}

Session 1 Session 2 Session 3

Figure 12. Time-based efficiency average
Figure 12 shows the time-based efficiency average, which fluctuated across sessions. In session 1

it was 3.3 goals/sec, then it increased to 6.03 goals/sec and finally in the session 3 it decreased to
4.7 goals/sec.

4.3. Satisfaction

Average Satisfaction Score

)

%]
[¥4]

w

n

(2]

,_‘
in

0.5

=
1 I —

1 I O O — 1
1 I I—
[ |

1 I —

I I I O —

1 I S O —
1N I N

User User UserUser UserUser User User User User User User User User User User User Useriser User User User User User User User

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Figure 13. Average satisfaction score
Figure 13 shows each user’s average satisfaction score for all tasks. User 7 had the highest score

at 3.85, followed by user 10 at 3.71 and then both user 5 and user 14 scored 3.35. However, User
23, user 9 and user 3 had the lowest score at 1.21, 1.28 and 1.64 respectively.
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4.4. Cognitive Load
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Figure 14. Users’ rating for each subscale in cognitive load

Figure 14 shows each user’s rating for each subscale in the cognitive load. User 11’s cognitive
loading is the most consistent. Scores are 5% for all the six subscales. User 7’s cognitive loading
is the second most consistent. Scores lie between physical demand, performance, effort and
frustration at (5%) to mental and temporal demand (10%). However, between user 13, user 17
and user 18 the score gap is too high. Mental demand and effort scored the highest value amongst
all the subscales. On the other hand, physical demand and performance scored the lowest values.

Total Scoure for Cognitive Load

User User User User User User User User User User User User User User User User User User User User User User User User User User

1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

100
90
80
7
6

o o

5
4
3

o o O

2

o

1

o o

Figure 15. Total score for cognitive load

Figure 15 refers to the total score for cognitive load amongst users. User 21 had the highest value
at 83.3%. User 10 and user 26 scored 80% and 74% respectively. However, user 11 had the
lowest score at 5%, followed by user 7 and user 23 at 7% and 10.3% respectively.

120



International Journal of Computer Science & Information Technology (IJCSIT) Vol 9, No 5, October 2017

4.5. Errors

Number of Errors

[

Figure 16. Number of errors

Figure 16 shows the number of errors made by each user. User 7 had the lowest number of errors
with just one in session 3. User 6, user 8, user 9 and user 20 had the second lowest number of
errors with three errors over the three sessions. User 1, user 3 and user 16 had the third lowest
number of errors with four errors over the three sessions. However, User 2 and user 15 had the
highest number of errors at 19 over the three sessions.

Session 1 Session 2 Session 3

Figure 17. Total number of errors

Figure 17 demonstrates the total number of errors made by all users, which increased over each
session. In session 1 it was 63, then it slightly increased to 66 and finally in the third session, it
sharply increased to 91.

4.6. Discussion On The Results
One limitation of this study was that users 15 and 23 were not able to participate in the third
session as they faced a technical issue with the app. The app did not respond to them when they

started performing the first task and after several attempts, they gave up. However, the overall
trial for testing the usability of the app succeeded as the level of usability was determined.
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Despite the positive increase in the overall score for time-based efficiency between session 1 and
session 3, the percentage score for user’s effectiveness and overall relative efficiency decreased
over time. Moreover, the number of errors increased from the first session to the second session
and did so again from the second to third sessions. As a result of this, the app had a negative
association with both learnability and memorability attributes. Furthermore, several participants
scored a high percentage in the satisfaction questionnaire, which is negative as a high score
means it was more difficult and out of the 26 participants, no one rated the whole task as very
easy and scoured 1 as an average. Besides this, overall cognitive load score was high as the
lowest percentage scored by a participant was 14.33%, which means that several participants
were not able to perform tasks correctly while doing other activities; for example, speaking to
examiners.

The five usability attributes (effectiveness, efficiency, learnability, memorability and errors) did
not improve over time. Moreover, both satisfaction and cognitive load scored high percentages
because the majority of participants found the app difficult to use. Therefore, the results state that
Aded Surat app has a low level of usability, which is expected due to the fact that it was designed
and developed without considering usability attributes and factors.

It is recommended that conducting a qualitative study to determine the reasons and factors that
negatively affect the level of usability of the Aded Surat app. The qualitative study will also
consider the importance of social and cultural norms and how they can be applied to improve the
usability of the app. A specific usability guideline for fitness mobile apps will then be created,
which will help to develop a fitness app that is specially designed for obese individuals in Saudi
Arabia.

5. CONCLUSION

The primary purpose of this paper has been to examine the usability for an Arabic fitness mobile
app “Aded Surat”. This paper has highlighted the attributes that are considered to be a crucial for
improving the usability of fitness mobile apps through presenting an extensive literature review.
The paper has presented the methodology and the procedures for testing the Aded Surat app.
Seven usability attributes, (effectiveness, efficiency, satisfaction, memorability, errors,
learnability and cognitive load) were tested. The trial for the test was done in collaboration with
the Armed Forces Hospitals - Taif Region in Saudi Arabia, which provides the candidates. The
result from this trail stat was that Aded Surat app failed to meet with the usability attributes and
consequently participants found it difficult to use. Future work will include performing a
qualitative study for the app to determine how to improve the level of usability and then create
usability guidelines for fitness mobile apps. Based on these guidelines, an app that is specifically
designed for obese individuals in Saudi Arabia will be developed. Obesity is a major issue for
health departments all over the world. Saudi Arabia is a country where the obesity has reached an
alarming rate of 35.5% of the population. Better app usability would help keep these individuals
motivated to make necessary lifestyle changes.
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