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Abstract—In the recent years, mobile is found to be useful since they allow
the user to perform more tasks in a mobile context. However, this usefulness
come at the expense of the usability of these devices in some contexts. Thus,
usability becomes an important factor in the adoption of mobile applications
(such as mobile tracking applications, mobile health and mobile learning),
which are often used by people who have problems when using mobile devices
and who have a limited experience of technology. It is critical in the Mobile
domain to ensure the success of mobile applications. Despite some studies re-
view usability evaluation, regrettably there are no systematic literature reviews
focused on usability evaluation of mobile tracking applications. Consequently,
in this study, the researchers strive to present the results of a systematic litera-
ture review (SLR) involving the use of usability evaluation techniques in Mo-
bile tracking applications. Based on three research questions, the results indicat-
ed that, there are three kinds of the Mobile tracking applications namely: infor-
mation tracking, location tracking, information, and location tracking. In addi-
tion, and regard to the techniques used to evaluate the usability, the experi-
mental study was the regularly used in the selected studies. Finally, the results
shown that, for characteristics were frequently exploited to measure the usabil-
ity of mobile tracking application are Effectiveness, Efficiency, Usefulness and
Accurate. This study is valuable for the researchers who need to evaluate the
usability for any new mobile application through explored the appropriate
methods used to evaluation the usability and indicators required for this pur-
pose.

Keywords—Usability Evaluation, Mobile Device, Tracking Application, Sys-
tematic Literature Review.

1 Introduction
Mobile devices are becoming gradually popular, among consumers [1], [2], and

have already reached over one billion mobile subscribers [3]. The most popular mo-
bile technology now is Smartphone. Worldwide information shows that one out of
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five people own the smartphone [4]. Smartphone is more sophisticated computing
ability and connectivity as compared to mobile phones. The extended input mode is
supplied with a touch sensitive display. Though in 1992, IBM had created its first
touchscreen smartphone, called Simon Personal Communicator; Ericsson R380
launched in 2000 was the first mobile phone to be commercialized as a "smartphone".

The first smartphone powered by its touchscreen was released in Apple in 2007:
the iPhone [5]. The Android operating system was launched in 2008 for mobile
touchscreen devices. The innovation of the first iPhone has governed the development
of smartphones. Android, IOS, Windows Phone and BlackBerry are the most popular
mobile OS for smartphones [6]. In addition, these OSs are designed to work on
touchscreens tablet computers. In recent years, too, tablets have become popular. At
the end of 2013 roughly 6% of the global population had a tablet. The growth of ap-
plication stores is one of the key factors leading to adoption [7] [8].

However, even if progress in technological innovations has been made, the features
of mobile devices (small screen size, low display resolution, non-traditional input
methods, and navigational difficulties) are clearly restrictive to and difficult to use
mobile device interfaces [9]. Usability, therefore, is more essential than for other
areas in mobile technology because many mobile apps still are difficult to operate,
flexible and lack robust.

The usability of human-computer interaction (HCI) research is a well-known and
well-defined concept which refers to the degree to which users and computers can
“communicate” clearly through interfaces. Coursaris and Kim [10] also said that usa-
bility for smartphones has become an important topic because applications need to be
prevented from being difficult to use; it has been recognized as one of the determi-
nants of their success. In addition, despite significant research on overall usability,
relatively little studies were conducted with regard to mobile usability due to the in-
novation in mobile technology [10][11], in particular using systematic review ap-
proach. There are many mobile applications currently available [12], this systematic
study will focus on the new phenomenon harness mobile devices to guide the user on
the right way or at the level of progress the transactions, are known as mobile tracking
(or M-tracking).

2 Systematic Literature Review Methodology

The Systematic Literature Reviews (SLR) summarizes the research evidence[13].
According to Kitchenham[14], SLR is “a means of evaluating and interpreting all
available research relevant to a particular research question or topic area or phenome-
non of interest”. Indeed, in this systematic study the researchers adopted the guide-
lines for conducted SLR based on the parameters defined by [15]. In the present
study, the activities that facilitated the process of SLR includes formulation of re-
search questions, identification of search syntax, selection of resources (e.g. journal
articles), extraction of data from primary sources, and reporting the data extracted, the
Fig. 1 highlights the stages of the current study.
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Fig. 1. Stages to conduct the systematic review method

2.1  Research questions

The main objective of the present study was to determine the types of the tracking
applications and to explore the main usability evaluation methods used on the previ-
ous studies. In order to attain this goal, we defined a set of questions to be addressed
by this review:

1. What the kinds of the mobile tracking applications has been designed?
2. How to evaluate the usability of the mobile tracking applications?
3. What are the usability evaluation characteristics used by prior studies?

2.2 Search strategy

To perform the search process and selection the particular studies pertaining to this
study, the researchers defined research strategy that will be performed in the present
study based on the two question which listed in the previous subsection.

Search terms: In this section search terms will be chosen based on the three re-
search questions that formulated previously. Because the usability evaluation method
too broad and attempt to cover all usability methods is very difficult. Nevertheless,
the study defined the following basic search strings:

e C1: “Smartphone OR smart phone OR touchscreen OR mobile phone OR mobile
devices OR tablet OR mobile technology”
e (C2: “Tracking OR Mobile tracking OR tracking system OR mtracking”

Therefore, the complete string will be exploited in this study was:
(C1 AND C2) AND/OR (C1 OR C2)

2.3 Search process

In this study focused only on the open access online libraries and the digital re-
sources which available for the students in University Utara Malaysia, namely:

1. ACM Digital Library (portal.acm.org/dl.cfm)
2. IEEE Electronic Library (ieeexplore.ieee.org)

In addition to the digital resources mentioned above, the researchers also searched
in Google scholar (http://scholar.google.com.my).
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2.4  Study selection

A set of selection criteria were used considered while selecting appropriate litera-
ture for this SLR. Generally speaking, to determine which piece of studies were in-
cluded, the researchers placed the following criterion:

1. Studies not written in English language

2. The study not relevant to present research questions
3. The study that is not within the specified time frame
4. Duplicate study in different digital resources

5. No empirical study.

Fig 2 summarizes the appropriate criteria for this study to determine the valuable
and relevant studies of such systematic literature review. However, as shown in Fig 2,
this study concentrated on studies published between 2006 and 2016. The reason
selected this period, because during this period the mobile device witnessed a major
development[16], [17].
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Fig. 2. Illustrate the criterion to select appropriate studies

2.5 Data extraction

To answer the research questions formulated above data extraction process was
carried. According to Kitchenham[18]it allows the researcher to gather information
required from the different studies. In most of the systematic studies, data extraction
defined a set of numerical values that should be extracted for each study. The current
systematic review will depend on the strategy that conducted by[15], [17].
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2.6  Synthesis strategy

Data synthesis involves gathering and summarizing the results of the only included
studies[17]. In the first round, 120 papers have been obtained, as shown in Fig 3. Out
of the 120 papers, [15] were excluded because several issues such as duplicates, lan-
guage and out-of-date. The remaining 103 papers were evaluated by considering their
title and keywords. 30 papers were excluded in this round. In the third round, 40 pa-
pers were excluded after examining their abstracts. The full texts of the remaining 33
papers were investigated, 9 papers were discarded (since they were not relevant with
current study) and only 24 papers were selected after applying the remaining criteria.

Fig. 3. PRISMA flow diagram
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3 Results

Three questions were established in this systematic review. With regard to the first
research question, it is discovered the categories of mobile tracking applications. Sec-
ond research question explored the usability evaluation methods harnessed via previ-
ous studies for assessing mobile tracking apps. Finally, identify what are the charac-
teristics that have been used to measure these applications.

RQ1: What the kinds of the mobile tracking applications has been designed?

Types of Mobile Tracking Design
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5
S — ]
Information and Information Location
Location

Fig. 4. Results of RQ1

Based on the results of SLR, there are three kinds of the mobile tracking applica-
tions, namely: information tracking, location tracking and information and location
tracking, as shown in Fig. 4.

As displayed in Fig 6, most of the prior literature utilized the mobile application to
determine the location, approximately 78%. In turn, out of 24 studies only 18% were
exploited to information tracking. With regard to the studies designed the application
for the information and location tracking was 4%, Fig. 5 depicted the percentage of
these types of the tracking.

PERCENTAGE OF KINDS

B Information
and Location
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Fig. 5. Percentage of the mobile tracking kinds
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RQ2: How to evaluate the usability of the mobile tracking applications?

In the second research question, the researchers sought to explore what the evalua-
tion techniques exploited to assess the usability of mobile tracking in the previous
studies.

USABILITY APPROACHES

M Experiment
M Interview
B Questionnaire

m Heuristic Usability

Fig. 6. Results of RQ2

Fig. 6 indicates that, experiment testing was the most technique used by the previ-
ous papers to evaluate the usability aspect of the mobile tracking application, roughly
80% of the previous studies harnessed this approach.

RQ3: What are the usability evaluation characteristics used by prior studies?

To highlight characteristics used through the assessment stage, this systematic re-
view placed this question.

Usability Approach Characteristic
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Fig. 7. Characteristics of the evaluation
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Many characteristics were exploited by the previous studies to assess the usability
of tracking applications (whether information or location tracking). Three of the pop-
ular dimensions of usability assessment were highly used. These dimensions or char-
acteristics were Effectiveness, Usefulness and Efficiency. Thereafter, Accuracy and
Ease to use were frequently used.

4 Conclusion and Future Work

Usability is considered to be one of the most important quality factors for new
technologies (such as web 2.0 and mobile applications), along with others such as
reliability and security. More precisely, usability evaluation is more crucial for any
website and application.

With regard to this systematic review, three research questions were formulated to
dealing with the motivation of present study. The first research question was placed to
explore the kinds of the mobile tracking applications. The results of this question
indicated that, most of the mobile tracking applications were designed for determine
the location (location of vehicle, people or phone). While, other applications were
designed for tracking the information.

In the third research question, several techniques were used to measure the usabil-
ity of the application. The most frequently utilized was experimental study. As for the
last research question “What are the usability evaluation characteristics used by prior
studies?” the results shown that, four of the characteristics were regularly exploited by
the previous studies, these characteristics were: Effectiveness, Efficiency, Usefulness
and Accurate.

In the future work directions, the researchers suggested to conduct more systematic
review study of the mobile application in different disciplines because there is scarcity
of this kind of the study and in the same time there are many applications know de-
signed without concentrates on the usability of the application.
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