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Abstracts 

Mobile communication devices have become a kind of life companion to users. Initially, 
mobile devices were invented to greatly supplement the traditional telephoning (landline 
telephone) system with an added advantage of portability and ability to send and receive text 
(SMS) and multimedia (MMS) messages. The use of mobile devices in the present era is far 
beyond making or receiving a call; or sending or receiving text or multimedia messages. As a 
result of the enormous advancement in both hardware and software technology today we can 
use our mobile devices to do things, such as play music, watch video clips, and above all 
access data and information on the internet. This paper compares and contrasts Mobile-based 
Native and Web Applications and their uses. It also highlights the challenges involved in 
Native and Web mobile-based Apps.  Such aspects as the development processes, app 
accessibility, user interface and experience, Human-Computer Interaction with the Mobile 
devices, version control, and monetization are also discussed. 

Keywords— app, web app, native app, hybrid apps, mobile-based development 

INTRODUCTION 

According to White (2013), it is essential to notice that mobile devices have 
affected nearly all our daily activities within a short period of time. A mobile native 
app refers to a mobile app designed using a specific software development kit (SDK) 
platform and language to be run on a particular class of devices such as Android 
devices, Windows Phones, Apple devices. Mobile web app on the other hand refers 
to any mobile app which was developed using the modern web technologies 
(HTML, JavaScript and CSS).Its source files are stored on a server; and it is delivered 
(to mobile devices) via modern mobile browsers. These kinds of apps unlike native 
apps, can be developed by any programmer applying his own talent of 
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development; thus, the development strategies, apps’ performance and behaviour 
differ from one app to another. 

Different skills and capabilities with diverse runtime settings are required for 
developing applications intended for mobile devices from those that are ordinarily 
used on traditional desktop PCs. According to Sankaranarayanan, Hacigumus & 
Tatemura (2011) the eventual objective of mobility is to guarantee an effective user 
experience for the mobile user; thus, services in the mobile apps should be able to 
provide for the mobile user an efficient and continuous access to the digital world as 
if they exist in the same environment with the digital world. 

Applications, whether native or web-based, if efficiently designed, can 
successfully be used to their extreme endon facilities such as audio, video, camera, 
sensors, and powerful displays available on smart mobile devices because of the 
tremendous capabilities in those facilities. This can be achieved with the help of 
other facilities like GPS, geolocation (Godwin, 2011) in connection with HTML5 APIs 
(such as audio, video, local storage, canvas, etc.) to develop both native and web-
based applications for smartphones. Thus, to some extent, a suitable mobile-based 
application can be smoothly and successfully designed. 

This paper discusses the pros and cons of both native and web mobile-based 
applications. Smutny (2012) stated that the main medium for disseminating 
applications designed for Android and Apple’s iOS devices at the beginning was to 
use their development kit; but today HTML5 has emerged as an alternative. This is 
because applications are being developed using the modern web technologies – 
HTML5 and its APIs (such as Canvas, local storage, audio, etc.); CSS3 and JavaScript. 
Shankar (2012) opines that despite the fact that the current edition of the HTML 
(HTML5) is still under development and some challenges involved with some older 
browsers support it, the HTML5 still offers to developers a lot of “media and 
interactivity” (such as its “canvas, audio and video” support) without the need to 
look for any “third party plugin”. Many of the browsers are now upgraded to work 
with HTML5, and others are still in the upgrading process. Rettig (2012) states that a 
lot of people believe that browser-based approach will soon become the best way of 
transmitting games in the years to come. 
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RELATED WORK 

Mobile phones have today become one of the most widely used medium to access, 
retrieve, and transmit data and information. This is because they are very portable, 
easy to procure and operate and it gives opportunity to the owner of the device to 
use what is in his mobile device at his own disposal. Pascal (2012) states that many 
people nowadays spend a lot of their times to operate smart phones and tablets, 
thereby playing so many games (either native or web-based). 

The dimension of the display, type of hardware and programs and also the 
nature of operation with mobile devices are some of the factors one needs to put into 
consideration when developing application to run on mobile devices (Shiratuddin & 

Zaibon, 2011; and IGDA, 2005). Similarly, Wasserman (2010) and Godwin (2011) 
believe that since the commencement of iPhone AppStore in 2008 the development 
of mobile apps has been on the increase. These apps developed by various 
developers include native, web, hybrid apps, device specific, and those that can run 
on a variety of devices.  

MATERIALS AND METHODS 

The materials for this project are derived from a careful study of some previous 
literatures in the field of mobile-based application development. There will be a 
comparison/contrast between native and web-based mobile-based application 
development. The models, tools and designs approaches suitable for mobile-based 
application development would be the handy tools in the course of this research. 
Moreover, with the availability of many techniques, frameworks, APIs, 
Development Kits and blueprints designed by different developers, this work would 
be based on those that are suitable for mobile-based development. 

Native apps vs Web apps 

The morpheme ‘app’ is a short form of the word “application”. An application refers 
to any piece of software designed and developed to handle a specific problem. Since 
the commencement of iPhone AppStore in 2008 development of mobile apps has 
been on the increase (Wasserman 2010 and Godwin 2011). These apps developed by 
various developers include both native, web and hybrid apps; device specific, and 
those that can run on a variety of devices. According to industry analysts’ 
approximation the number of these kinds of apps ready in different apps stores and 
commercial places is over 250,000 and which can run on different devices (Agrawal 
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and Wasserman 2010). The comparison between native and web app done here is 
based on the User interface, development processes, capabilities of the app, ways of 
delivering the app to the end-user, financial viability, version control, and 
weaknesses 

1. Native App 

The development of this type of apps is based on the laid down specifications by the 
developer of the operating system (OS); thus, readymade code would be available 
for developers so as to get rid of many inconsistency due to programmers’ 
differences in design approach in terms of “buttons”, navigation patterns, item 
“selectors”, etc., (White, 2013 and Mudge, 2012). 

Anglin, et al(2012), Mudge(2012)and White (2013) state that native apps have an 
unlimited access to the facilities of a device and the APIs of the platform, which 
includes app’s performance optimization. Restrictions on the app’s development are 
only determined by the platform and the targeted device. The apps also require a 
small amount of the device’s memory; and they are usually downloaded to reside 
permanently on the device, without the need to have access to internet any time the 
user wants to run the app (White 2013).Native apps usually work faster than web 
apps; and the security advertisement is handled by the app stores, thereby assisting 
customers in finding the apps (Mudge, 2012). 

Anglin, et al (2012) and Mudge (2012) further outlined the following deficiencies 
related to native app: 

• It obliges the use of different languages due to the use of numerous platforms 
• It does not support cross-platform for apps development (inflexible) 
• It is costlier 
• It has a limited number of designers with the required expertise for the 

diverse number of platforms 
• In it cross-platform sharing and recycling of code are very weak 

Lack of regular and frequent update can results in the possibility of having different 
versions of the app on the users’ devices (Mudge, 2012; White 2013). Developers 
don’t have a direct control of the app in terms of lunching the app and payment 
process; these are rather handled by the app store (Mudge, 2012).Charland and 
Leroux (2011) argue that building a different native app for each platform is 
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toocostly because each device requires a special copy of that app for it to be run 
efficiently.  

2. Web App 
The source files for mobile web app is stored on a server; and it is delivered (to 
mobile devices) via modern mobile browsers. Traditional SDKs are not required for 
the development of these kinds of apps (Mudge, 2012). These kinds of apps, unlike 
native apps, can be developed by any programmer.Thus, the development strategies, 
apps’ performance and behaviours differ from one app to another. 

According to Mudge (2012), with mobile app there is the availability of instruments 
and frameworks that greatly assist in creating applications for cross-platforms 
deployment. Anglin, et al,(2012) state that web technologies (HTML, JavaScript and 
CSS) are used for developing web app; and there aremany app developers with the 
required skills in those languages. The use of the web for transmitting the apps to 
users provides a good opportunity to reach a large number of users across the globe 
(Anglin, et al, 2012; Mikkonen & Taivalsaari, 2011). Anglin, et al,(2012)also maintain 
that web apps are accessible to any device that has a capable browser; and above all, 
web apps are designed based on “industry standard” not platform specific. All users 
of a web app work with a common version of it, regardless of the platform used to 
access it; and users do not need to download and install the app (Charland & 

Leroux, 2011 and Mudge, 2012). 

Thus, a web app is more suitable for businesses that attached more priority to 
attracting a multitude of customers. The owners of web apps have a direct and full 
control of their applications when it comes to subscription issues. This is because, 
according to Mudge (2012) the advertisement and sales/subscription of web 
applications can be directly carried out through the owners’ web site. Moreover, 
even the notion that native apps have higher speed and performance than web apps 
only applies to image processing or 3-Dimensional games; however, when a web 
app is well-designed-and-developed the performance problems will be negligible 
(Charland and Leroux, 2011). 

Although the design of web app is based on industry standard, and a cross-platform 
development which is accessible to virtually all mobile devices with capable 
browsers; Mudge (2012) opines that web apps can’t have access to all the facilities 
available in the mobile device. Moreover, White (2013) also opines that such kind of 
app consumes device’s memory space thereby affecting its performance. In addition 
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to that, web apps also have some downsides that include potential network failure, 
poor or inefficient speed and data throughput; and the app could be a substandard 
one in terms of its quality (Smith, 2012). 

I. Challenges involved in the design of Mobile-based Human Computer 
Interface 

Before the advent and proliferation of powerful (smart) mobile devices that can 
access the web; websites were designed to fit the screens of desktop and laptop 
computers. As number of mobile devices and their users grow and continue to 
increase every day and people use their mobile and tablet devices to access websites 
more often than they do with desktop or laptop computers, the nature and format of 
the information displayed on the screens of mobile devices become annoying and 
also affect the mobile device users’ experience. This is due to the fact that mobile 
devices have small screen resolution; limited methods of data entry; and their 
screens dimension is very small (Adipat & Zhang, 2005; Holland, Morse & 
Gedenryd, 2002; and Wasserman, 2010).In addition to the above, the designs of those 
websites were not, ab initio, meant for devices with small screens (like that of mobile 
devices). Moreover, the huge content of the websites designed purposely for devices 
with wider screens is definitely not suitable for mobile devices, and the fact that 
mobile devices have a very limited storage, stands as additional pitfall that hinders 
an efficient accommodation of those kinds of websites (Adipat & Zhang, 2005). 

Despite the fact that many users can still manage to navigate through those 
websites (by swiping, pinching and zooming) to get what they need; to many such 
exercise tends to be cumbersome.  This was what led to the idea of the term 
“responsive web design” (henceforth RWD) to eliminate/minimize the intensity of 
such drawbacks (Bohyun, 2013). Bohyun further opines that the central idea in RWD 
is to ensure the similarity and goodness of a website regardless of the size of a 
device’s screen. A lot of frameworks have been designed to make RWD easier. 
Examples of those frameworks include jQuery mobile, Bootstrap, and Foundation.  
RWD tries to eliminate the static nature of website content; hence it is always 
conscious of the changes in the size of the device’s display, thus, it will automatically 
alter its content to be suitable for the size of the device’s screen (Bohyun, 2013). 

Moreover, whether a website/application is mobile specific or is designed based on 
RWD, the bottom line is to try as much as possible to create it in such a way that it 
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can display all the features of the application in a simple to comprehend way, and at 
the same time be suitable for mobile context (Bohyun, 2013). 

In spite of all the contributions of RWD in eliminating some of the difficulties with 
mobile devices, if it is not well designed it can be a bad experience to mobile users. 
For instance, in a situation where the pages of an app/website is designed to display 
huge information at a time, if the RWD is not designed to be breaking (move 
underneath) the columns/content of the screen whenever it reaches a certain 
minimum width, it will end up shrinking the content thereby making it difficult for 
the user to read/see. 

Even if the above precaution has been taken, notwithstanding, a mobile device user 
will end up having a huge content on the screen that require a lot of scrolling 
(Bohyun, 2013). Thus, mobile devices require a special user interface design. The 
aforementioned shortcomings related to mobile devices have, according to Adipat 
and Zhang (2005) vigorously necessitated the need for formulating some guiding 
frameworks for developing easy to use mobile user interface. As part of the basic 
considerations of those guiding frameworks, a mobile user interface or application 
developer has to take into consideration the fact that an interface is designed to 
provide users with an easy to use application; thus, there is need to ensure the best 
and optimal utilization of the limited screen size by displaying only the most 
important information, based on priority and also try as much as possible to make 
user errors very minimum when interacting with the interface (Adipat and Zhang, 
2005). 

In addition to the above, to develop an efficient, suitable, and easy to use user 
interface for applications to be run on mobile devices a developer needs to stick to 
Nielsen’s (2012) golden rules of usability as follows: 

• Learnability – make your interface very easy for users to learn 
• Efficiency – make it very efficient to use 
• Memorability – make it very easy for users to remember actions/commands 
• Errors – try as much as possible to make user errors minimum when using the 

interface 
• Satisfaction – ensure user satisfaction when working with the interface and 

the application in general 
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In addition to the above, the international standard organisation (Usability, ISO 9241 
Standard) has suggested the following good practices: 

• Effectiveness: it should be effective in such a way that it possesses the 
attributes of being qualitative, complete and accurate thereby helping users to 
get their needs 

• Efficiency: it should be efficient in what it is designed to do 
• Satisfaction: it should be able to make users feel satisfied to the level of their 

expectation 
• Context of use: it should be in consistency with the users’ requirements and 

the device on which it is loaded to work on. 

 

CONCLUSION 

The importance of mobile devices today cannot be overemphasised. They are used 
for virtually all aspects of human endeavour. Ranging from their sole and initial 
purpose of telephoning to music/video playing, image processing to video games 
playing, and running applications designed for private/governmental/businesses 
and social media activities. This paper has deeply looked into Mobile-based Native 
and Web Applications. Benefits and problems of both native and web approaches for 
application developments were debated. Issues on Human-Computer Interaction 
with Mobile devices were also discussed. In conclusion, the choice of mobile app 
(whether native or web) to be designed for a particular organisation is determine by 
the features of the phone need to be accessed by the app, areas of application, what 
users require from the app, and the nature and number of devices need to be 
involved in running the application. 
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