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ABSTRACT  
The concept of context and context awareness has resulted in many mobile and 
ubiquitous computing applications being developed. Introduction of Smart phones, led to 
several applications being developed to meet different user requirements, part of which 
is the tourism industry. Many platforms were deployed, in developing tourist 
applications, but only a few were based on Android, and tailored towards users' needs. 
This research intends to develop an Android tour guide application that is tailored 
towards meeting users' needs and requirements in a section of the city of Canterbury, 
UK. This involves reducing overdependence on Global Positioning System (GPS), 
integrating current  technologies, utilizing  services of Google Technology, that include 
using Google Places to get place, as well as considering ease of use and user experiences. 
Extreme programming methodology was used to reflect pair programming. Several human 
computer interaction principles, standards, and guides were used in the design and 
development of the application and the evaluation was based on User Testing. User 
Grouping, Profiles, Persona, Scenarios and Hierarchal Task Analysis (HTA) were used for 
user and usage analysis in requirement capturing. A prototype was developed, which was 
generally successful with the exception of few limitations, including  privacy and security 
issues, that is  expected to be solved in future.     
Keywords  
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1- INTRODUCTION AND OVERVIEW 
The advent of Smartphone and other mobile 
and ubiquitous technologies, has given 
unprecedented progress in the ease and use 
of several applications, that was made 
possible by the deployment of context 
awareness principles and procedures, 
prompting development of applications for 
various purposes (Kuna et al. 2011; Wang and 
Ahmad 2010).  The tourism industry is not an 
exception, as several attempts have been 
made to achieve general and specific needs 
and requirements of the tourists. Schilit and 
Theimer (1994) refer to the term 'context-
aware', as involving identities of people and 
objects nearby, location and the changes to 
those objects.         
As with any technology, various platforms 
have been deployed, to meet users' needs 
and aspirations in tourism, but those 
applications development and specification 
of users' needs resulted in many successes 
and limitations. Generally the problem with 
these systems among others is that they tend 
to utilize poor resource, low-bandwidth for 
wireless communications accessibility, or 
poor resource end-systems. Though, some of 

them are network-based, almost all of them, 
concentrate on location aware information, 
thereby giving less attention to the 
information and functionality tailored 
towards users’ context and preferences. Most 
of these systems depend on GPS, which does 
not work effectively indoors, thereby 
affecting the accuracy and scalability of such 
systems, especially the ones that work 
indoors (Hightower and Borriello 2001; 
Salber, Anind , and Abowd 1999).This 
necessitated the need for pragmatic effort to 
include more features and requirements 
during design and implementation of such 
applications.  
Several evaluations among the major 
Smartphone platforms, found out that iPhone 
and Android were the most promising, 
considering their divergent approaches, 
popularity, powerful CPUs, high usability, 
and available sensors (Goadrich and Rogers 
2011; Wang and Ahmad 2010). However, out 
of the many tourist applications that have 
been developed, few are based on Android 
platform (Wang and Ahmad 2010). Android 
Smartphones introduction into the market is 
a great threat to the iphone mobile.  
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This is because android platform is a product 
of collaboration of other vendors and service 
providers with its creator, Google, which 
means it has come to stay. Its open source 
solution to application development, serves 
an edge over the iphone proprietary solution. 
A key difference, in the market is that 
android does not require approval for use or 
publishing, but iphone does. This is because 
Android and its SDK are vendors friendly, 
hence available on many platforms. Also, 
Android  from day one, utilized the 
characteristics of mobile computing, 
communication, portability and mobility, 
hence addressed context-awareness issues 
(Butler 2011; Nauman and Khan 2010; Wang 
and Ahmad 2010 ; Kumar, Abdul Qadeer and 
Gupta 2009). 
 Furthermore, in iOS (iphone Operating 
System) development, it requires a specific 
type of hardware, that may be more difficult 
to obtain, but can encourage the use of 
specific operating system. On the other 
hand, Android development, can take place 
in any modestly equipped computing  
laboratory. It might be easier to combine 
Java and Eclipse than Objective-C with Xcode 
of iOS. Though, iOS is cheaper, Android 
novelty and development environment, with 
a price to pay is not a bad idea.  
The foregoing gave rise to our effort, to 
develop a mobile context-aware application, 

using the Android platform to produce a 
prototype of the city guide. To make the 
application attractive by integrating unique 
characteristics like ubiquity, convenience 
and positioning through the use of current 
technologies like Google Map, to help the 
user to quickly and easily find their ways to 
place of Interest (POI), to show to user 
places near them, to update map as the user 
moves, to show current location of user 
among others,  
Scope and Objectives 
We intend to develop an Android application 
on city guide, that will be tailored towards  
users' needs and preferences in a section of 
the city of Canterbury, UK., as we hope to 
achieve the following objectives at the end 
of the research:  

1. To carry out user analysis and 
establish the city guide requirements. 

2. To design and develop the city guide, 
with good usability status, based on 
android platform. 

3. To use current or related 
technologies, such as Google Map to 
integrate unique features like system 
positioning, ubiquity and 
convenience. 

4. To evaluate the city guide's 
functionality and usability.  

 
Android Architecture 

 
Figure 2.1: Android Architecture ( Bellosa, F., 2010) 
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From the above architecture, it can be 
observed that it is divided into basically five 
parts: 
The application is at the top, then the 
framework section, followed by the libraries, 
Android Runtime and finally Linux Kernel 
section. As can be seen, the different parts 
have different colours, those written in 
C/C++  are the green items, while those 
written in Java and run in the Dalvik VM are 
the blue items ( Bellosa, F., 2010). 
Application layers houses the in-built 
applications and consist of  four different 
types of components ( Bellosa, F., 2010)  
namely: 
1. The Activities, which include a visible 
interface of the application. 
2. The Service, unlike the Activities, does not 
need a visible interface as it is used for 
background processing. 
3. The Broadcast receivers, which responds 
to, and receive messages broadcasted by 
application code.   
4. The Content Providers, as the name 
suggest provide interface for storage and 
retrieval of data types' store such as with 
database modules as SQ Light databases or 
filesy stems, and the intent, that is often 
used to activate the first three 
aforementioned components (Bellosa, F., 
2010; Nauman and Khan 2010 ;Wang and 
Ahmad 2010). However, we intend to use the 
share preference instead of SQ Light for 
same purpose, because of the nature of 
information needed does not require a large 
SQ Light database, that is mainly used for 
web based application. Also, for collecting 
output of Google places, we use JSON 
format instead of XML due to its lightweight 
(Android 2012).       
a - Android Installation 
The following are involved with the 
installation of Android:  
The importance of using Android in meeting 
the goals of this research cannot be over 
emphasized, hence the adoption of Android, 
eclipse and Java among other considerations.  
According to Tamada, (2011) the process of 
installation involves getting the Android SDK, 
which provides developer tools and necessary 
API libraries for developing applications for 
Android. However, downloading ADT Bundle, 
will help a novice to have the essential 
Android SDK components, and a suitable 
version of  Eclipse IDE with built-in ADT 

(Android Developer Tools), that will ease his 
Android application development. These, it 
said include installation steps that can be 
found on its website. 
2- Methodology   
This study is a software development 
research. Thus, Agile extreme programming, 
was the methodology used to develop the 
application, and survey research was used to 
evaluate the developed application software.  
Agile extreme programming was found 
suitable for this kind of research. It involves 
more inclusive and participatory 
methodology, which is a light weight 
methodology, that involves iterative and 
incremental development of a software 
(Dawson  2009). Wells, (2006) as cited by 
Dawson,(2009) states that, Extreme 
Programming improves in four ways, a 
software project, through: courage, 
communication, simplicity and feedback. The 
application was developed by two 
programmers, including the researcher as 
Agile Extreme Programming involves two to 
twelve members, and its principles are: 
Planning, Pair Programming, Test - Driven 
Development, Refactoring, Continuous 
Integration, and On-site customer (Faridani 
2011). User Profiling, Persona and Scenarios 
are used to capture requirements at the 
planning stage of this research. Task analysis 
was also used in the design process (Saffer 
2010; Yvonne, Helen and Jenny, 2012).  
Survey was used to evaluate the usability 
status (ease of use) of the application 
software, as User testing was used for the 
survey. User Testing falls under empirical 
methods, where the application prototype is 
acted upon, by real users, making some 
usability tests, and is followed by 
questionnaires for final assessment (Blecken, 
Bruggermann and Marx 2010; Ssemugabi and 
Villiers 2007). Nielsen (2008) recommends a 
sample of five persons for software usability 
test, to identify the problems that could 
affect usability, but six were selected for 
more inclusion (as cited by Blecken, 
Bruggermann and Marx  2010). Thus, the 
tasks and the questionnaire were the 
instruments use for user testing detailed as 
follows:  
(i) Tasks: The task cover the functionalities 
of the application, so that the users can have 
a general feel of the application and its 
functionalities.  
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They are basically grouped into four steps, 
that are sent to users' emails, who were then 
expected to access through their phones. The 
steps are as follows: 
Step 1: Download the file (apk  file) and 
install on your phone (only works on android 
phone), you may need to update the Google 
play service in order for the app to work 
properly. 
Step 2:  Locate your current location, search 
for a place of interest, which is limited to 
restaurant, bar, church, mosque, museum, 
bank and others. 
Step 3: The application, provides you with 
navigation assistance, to unknown 
destination, using its post code.  
Step 4: Take few minutes to give us a 
feedback via the attached Questionnaire. 
(ii) Questionnaire 
The questionnaire was generated based on 
usability goals (Yvonne, Helen and Jenny, 
2012), which include efficiency, 

effectiveness, learnability, safety, 
memorability and utility, and consist of both 
open and closed questions. Six (6) questions 
in all were generated; four were open, 
thereby making the users commenting on 
their expertise, application's accuracy, 
expectations, and general observation of the 
application. The other two, were closed 
questions, on rating the general 
functionalities', simplicity and ease of use.    
3- RESULTS AND DISCUSSION      
The city guide prototype application software 
was designed and developed based on 
android platform and its usability status was 
evaluated. The general component diagram, 
implementation of the guide's functions and 
result of user testing are  presented in this 
section.  
a - Component Diagram  
The component diagram below contains all 
the components, in the system:.  

 

 
Figure 3.3: Component Diagram 
 
The above diagram showed a detailed 
diagrammatical picture of all the 
components.  
The application starts with main interface or 
component, which shows the map. Here the 
map component uses the Google Map API 

component, to get the general map. From 
the Menu component, extends, three sub-
components; the My Location, which shows 
the current location, and got that from 
Location Provider Component; the Utilities 
has three sub-components; 

 

Aliyu et al.  

Dutse Journal of Pure and Applied  Sciences 2(1) June 2016        pp 70 - 76 

 

73 



 

 
 
First the reminder component, stores a 
reminder in the Shared Preference Artefact, 
the Show Route component, shows the route 
between points on the Map component, and 
then the City Lens component, presents the  
Point of Interest components, that got those 
areas from the Google Place API, which is 
retrieved using the JSONParser component. 
The last of the Menu component, sub-
component of About shows an information on 
the developers of this City Guide. 
b - Functions' Implementation    
In this section, details of  how the 
implementation of main functions were 
presented. These, considered all components 
on aforementioned component Diagram, and 
group main components. Since the sub-
components are implemented with the main 
components, the components were reduced 
into four components: The My Location, Show 
Route, City Lens Reminder. 
As a team research, the components were 
implemented on individual bases, and 
integrated at different stages.  
1 - My Location 
This functionality ‘My Location’ utilized the 
location provider to show the current 
location of the user on map.   
 2 - Show Route 
This function ‘Show Route’, helped to show 
the route or path of a user from his current 
location, and his/her destination on the map. 
It functioned in such way that, a field for 
destination postcode is provided, and the 
user provides the post code of his destination 
location, and by default is the user's current 
location, and the source location. 

When the user or a client presses the “Show 
Route” Button, he is redirected onto an 
activity, the  ShowRouteActivity.java,  
which contains an edit field of the point of 
interest via its postcode.                                  
Also, if a user  presses the 'Get Route' 
function, the 'getLatLongFromAddress'  
method is called, which sends  the HTTP 
request, to the Google server and asked for 
its JSON file, through that file, we can get 
the latitude and the longitude of that 
location, which the marker clusters  showed, 
on the Map, with the direction. 
  
3 - City Lens  
This functionality was implemented  based on 
the current location of the user, and 
presented different Point of Interests (POIs), 
for the user to choose from. The Google 
Place API was used in the retrieval of POIs 
data. 
4 - Reminder 
This functionality of 'Reminder' was 
implemented as an independent component, 
and was later integrated into the central 
system, to produce a joint application.  
With this functionality, the user can create a 
reminder event, by choosing date, time, and 
adding event title. The functionality was 
achieved, with the help of the following: 
datepicker, timepicker, alarm manager and 
notification manager. A diagram of Message 
Sequence Chart is presented below, to 
highlight the 'Reminder' functionality 
activities: 

 
Figure 3.1 : Message Sequence Chart of Reminder 
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When the user or a client presses the 
“Create Reminder” Button he will be 
redirected onto an activity called 
ReminderActivity.java.  
c- Evaluation Results    
Six participants were given a task to perform 
using the application, and gave feedback by 
responding to  questionnaire. The  result 
were as follows: 
1. Is there any need for a special training 
before using the application? 
Only two out of six participants had problems 
installing the City Guide on their phones, 
which was traced to their phones, and not 
with application itself. Thus there is no need 
for special training to use the application.  
2. If the application has met the users 
expectations or not, and where not? 
Half of the participants, felt it met their 
expectations, the other half felt not entirely, 
as the 'Show Route' function could have been 
improved to rate and suggest areas and  
provide more information about the location, 
to the user. Also, destination options, needed 
to be provided, such as destination post 
code. The destination option of adding 
postcode, was added in the final prototype, 
but others were considered as tasks, that 
could be carried out in the future.   
 3. If the application is accurate to point of 
interest (POI) ? 
All the participants, believed that the City 
Guide was accurate, precise and quick to the 
point of interest (POI). 
4. The simplicity and ease of use of the 
interaction with the application? 
For the application's simplicity and ease of 
use, half (3 participants) rated it good, two 
participants rated it excellent, with a 
participant, a fair. The ratings include over 
half, as good and rest, between neutral and 
fair. The fairness and neutrality, of those 
participants in both cases was traced to the 
problem encountered with their phones, and 

not the application itself. Though at some 
point it crashes and was rectified afterwards. 
5. System Functionality Ratings? 
The participants were generally happy, using 
the application, and observed that, it has 
similar functionalities with standard 
applications, and hope it is  improved to a 
standard that could be fully deployed in the 
future. 
6. General Observation of the System?  
All the participants were generally 
impressed, by how the application works, 
both indoors and outdoors, as compared to 
some existing applications, However, two 
participants, suggested if more categories in 
the 'City Lens' be added, and the output of 
the result be improved, so that more 
information on the location could be 
presented.  
4 - CONCLUSION AND  CRITICAL APPRAISAL 
In this research, a prototype of the City 
Guide for the Android platform with good 
usability status was successfully developed, 
and had been tailored towards the section of 
Canterbury city users' needs and preferences, 
notwithstanding the experiences and 
limitations encountered. 
This demonstrates that Android as an open 
platform that requires no approval for use or 
publishing is popular for developing 
Smartphones' applications. Android and its 
SDK are vendors friendly, hence available on 
many platforms and from day one, utilized 
the characteristics of mobile computing, 
communication, portability and mobility, 
hence addressed context-awareness issues 
(Butler 2011; Nauman and Khan 2010; Wang 
and Ahmad 2010 ; Kumar, Abdul Qadeer and 
Gupta 2009). Leveraging on the foregoing and 
the fact that no specific hardware, that is 
difficult to find is required for application 
development, makes Android an operating 
system platform a ready tool for Smartphone 
application development.
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