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Abstract

This study attempted to find out how mobile technologies could be used to implement Web 2.0
based service delivery to graduate students based in the Graduate School of the University for
Development Studies (UDS) Library. A 23 item questionnaire was administered to a sample of
155 participants who were selected by means of simple random sampling. A total of 119
guestionnaires were retrieved and found to be adequate for analysis and interpretation. The
collected data was analyzed and interpreted using the SPSS package and Microsoft Excel and
was presented in the form of text and graphs. Findings indicated that graduate students overall
had very good abilities with regards to the usage of the Web 2.0 applications; that they will like
to access their library’s resources through the Web 2.0 applications using their mobile devices
and the services they will like to access include reference services, circulation services,
searching the OPAC, accessing library news, e-resources and subject guides in that order.
There are varied kinds of mobile library services, examples of which are MOPACs, mobile
reference, mobile instruction, mobile collection and mobile tours. However, the UDS Library
does not provide any Web 2.0 mobile based services. The main challenges in implementing
these Web 2.0 mobile based services include cost of Internet access, slow Internet connectivity
and insufficient funds to acquire needed equipment. Based on these findings, some

recommendations were given.
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CHAPTER ONE

1.1. Introduction

The University for Development Studies (UDS) in Ghana is one of the six public universities and
also one of the youngest in the country. The University was established in 1992 by the
Provisional National Defence Council Law 279 (PNDC Law 279) (UDS Graduate School
Handbook, 2011). UDS was set up with the aim of combining academic studies with field
practical training. This aim is achieved through the Trimester system the University operates
where the first two trimesters are dedicated to classroom study and the third trimester dedicated
to field practical programmes. This makes UDS unique from all the other universities in the
country. The University also runs a multi-campus system with campuses located in the Upper
East, Upper West and Northern Regions - three of the 10 administrative regions of Ghana. All
campuses of the University offer both undergraduate and graduate courses. The graduate
programmes include MA/MSC, MPhil and PhD and are offered on a regular as well as
‘sandwich’ basis. Sandwich programmes are run only during vacations i.e. between semesters

of the regular academic programmes.

Each of the campuses has a library which serves the information needs of its specific users.
However, because the UDS library’s services are currently not online to enable the students
access its resources remotely, students are limited to only the resources available at their
various campus libraries. The graduate students, particularly the sandwich students, are
challenged in their information seeking efforts because they spend less time on campus. This
makes it difficult for them to easily access the library’s resources. As such they are unable to
access the library’s resources from outside the campus. This situation makes it imperative that
the UDS library finds suitable ways of delivering services in more convenient ways to all its

clients especially the graduate students. Although the library is still basically a traditional library
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as many of its operations are performed manually, the library has made efforts to automate

some of its functions using the Alexandria 6.0 Integrated Library System.

The functions that have been automated so far include cataloguing, circulation and reference
services. The library took the initiative to automate because it realized that it will be left behind
by other academic libraries in the country. This move was also to enable the library join the

global trend of libraries leveraging technology to enhance their service provision.

Although some of the functions have been automated, nothing is online yet. Students are
therefore still unable to access any of the library’s services online. These graduate students
therefore have a problem with regards to conveniently accessing their library’s collections

remotely.

The solution to the problem of meeting the information needs of the UDS library’s users could
therefore be the provision of mobile services. This could enable the library to reach out to all of
its users in more convenient ways. Users would be able to access the library’s resources
remotely. However, the future of providing effective and meaningful service lies in not only the
use of mobile technologies but also in the use of Web 2.0 applications. A combination of these
Web 2.0 applications and mobile technologies have been reported in the literature as being very
effective in delivering library services to distant students and have been used by academic

libraries to facilitate their library services delivery.

The researcher believes this could be of great benefit to the UDS library since the University
runs a multi-campus system with campuses located hundreds of miles apart. The
implementation of some of these applications would thus enable the UDS library to serve its
users better because it would afford students the opportunity to access the library’s resources
irrespective of the campus where they are based. In this way, the implementation of these

technologies would keep the UDS library relevant to its users in their information seeking efforts
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and the subsequent successful completion of their studies. This study will therefore investigate
how Web 2.0 applications could be used to deliver library services to the graduate students

based in the Graduate School of the University through their mobile devices.

1.2. Research problem

1.2.1 Main research problem

The central research problem is formulated as follows:

How can mobile technologies be used to implement Web 2.0 based service delivery to

graduate students by the UDS library?

1.2.2 Sub-problems

Arising out of this research problem, the following sub-problems were formulated.

What is Web 2.0 and how can Web 2.0 applications be used in an academic library for

enhanced service delivery?

¢ What are the types of mobile technologies currently available?

o What are the advantages and challenges in using mobile technologies in the academic

library?

e Which library services can be provided through Web 2.0 applications making use of

mobile technologies?

© University of Pretoria
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1.3 Scope

The study covers only graduate students in the University for Development Studies Graduate

School. These included MA/ MSc, MPhil, PhD, both regular and sandwich students.

1.4 Research methodology

1.4.1. Sampling

The target group for this study were the graduate students based in the Graduate School of the
University. Simple random sampling was used to select the sample for the study. The entire
graduate student population in the Graduate School was 265 out of which a sample size of 155
was chosen.
1.4.2. Data collection

Questionnaires were used to collect the data for the study. This data collection method was
chosen because it saves time and offers fast data within a relatively short period. It also has
less bias and is convenient because questionnaires provide the respondent the flexibility of
when to complete them.

Apart from obtaining the normal demographic information of respondents, the questionnaire
aimed at obtaining the following information: If respondents knew what Web 2.0 applications
were; whether they used them; their abilities in using these applications and whether they
accessed them through their mobile devices. The questionnaire also attempted to elicit
information on whether graduate students owned any mobile devices, whether the devices had
internet capabilities and what they respondents used their devices for. Finally, the questionnaire
covered the question as to whether the respondents would like to access their library’s services

through their mobile devices.

© University of Pretoria
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1.4.3. Data analysis and interpretation
This was done by means of the Statistical Package for the Social Sciences (SPSS) and
Microsoft Excel. The SPSS was used for the analysis and generation of the tables and cross
tabulation while Microsoft Excel was used to draw the graphs. These, together with a study of

relevant literature were used for the interpretation of the results.

1.5. Value of the study

This study will be very useful since it will serve as:

e A basis for improving the service provision of the UDS library to graduate students of the
University. This is deemed very important because services provided by the UDS library
are still manual based, as such this does not make for effective service delivery. The
introduction of these technologies will therefore help enhance these services.

e A guide for the UDS library to follow when introducing the use of mobile technologies to
implement Web 2.0 applications for service delivery to other students of the University.

e A foundation on which further research could be conducted to ascertain how academic

libraries in Ghana could implement some of these technologies in their service delivery.

1.6. Clarification of terms

The following are definitions of terms that were used in this study:

e Web 2.0 applications

Considered as a phase in the development of the Web (Berners-Lee, 2006), Web 2.0 views the
‘entire network as a platform, involving all connected devices’ with Web 2.0 applications making
the most of the intrinsic advantages of that platform. With these applications, software is
delivered as a continually-updated service that gets better the more people use it (O’Reilly,

2005a). It involves sharing, collaboration, participation, ease of use and accessibility among

5
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others. Examples of these applications include Social Networking, Bookmarking, Wikis, Blogs,

RSS Feeds, Video Sharing, Photo Sharing, and Instant Messaging.

o Web 2.0 based library services

These are basically library services which makes use of the Web 2.0 platform (Chew, 2008).
These library services (acquisitions, cataloguing, circulation, reference etc.) when delivered by
means of Web 2.0 applications such as Social Networking, Wikis, Blogs, RSS Feeds, Social
Bookmarking, Microblogging, Video Sharing, Photo Sharing etc., are then termed Web 2.0

based library services.

. Mobile technologies

Basically a term used collectively to refer to the various mobile communication technologies that
have been developed (B’Far, 2005). Examples may include the 3G, 4G, EDGE, GSM, Code

Division Multiple Access (CDMA), and Time Division Multiple Access (TDMA).

. Mobile devices

Generally it is viewed as a small autonomous gadget unobtrusive enough to accompany us in
every moment and can be used for educational purposes. In common use they refer to PDAs
and digital cell phones (Trifanova et. al., as cited in Avenoglu, 2005). Examples may include
laptops, tablet PCs, notebooks, eBook readers, iPads, handheld devices (PDAs, SmartPhones)

and portable storage devices (USB flash drives) .

1.7. Division of chapters

1.7.1. Chapter one

In chapter one the introduction to the study is provided. The research problem and sub-

problems are stated. The scope of the study is provided. The research methodology which
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includes the target group for the study, the sampling and sample size, the data collection
(questionnaires and what they contained), data analysis and interpretation are given. The value
of the study is also discussed. The chapter concludes with clarifying important concepts and a

brief discussion on the division of the chapters.

1.7.2. Chapter two

Chapter two consists of a detailed review of the literature. The researcher used a thematic
approach to review the literature. Major themes that were reviewed include literature on Web
2.0 applications, the underlying principles and the practical use of Web 2.0 in academic
libraries. Mobile devices were discussed followed by mobile technologies. This included the
types of mobile technologies available, the benefits and challenges of using them in academic
libraries. Finally, types of mobile library services were discussed and a conclusion to the chapter

provided.

1.7.3. Chapter three

Chapter three covers the methodology that was used to conduct the study. This consisted of the
selection of study location and target group for the study. The sampling and sample size were
discussed. The data collection method (questionnaires), their advantages and disadvantages
were discussed. Then an application of the research problems to the study was also provided.
Finally, there was a discussion on how the data was analyzed and interpreted to answer the

research problem and sub-problems.

1.7.4. Chapter four

Chapter four is made up of the presentation of the analyzed data in the form of text and graphs.

There was a detailed analysis of the data. This was then given an interpretation by using the

© University of Pretoria
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literature that was reviewed in chapter two to explain why the results appeared the way they did.

The findings from the study were then discussed.

1.7.5. Chapter five

Chapter five contains the conclusion and the recommendations of the study. The conclusion
was made up of a discussion of each of the sub-problems and how they were answered by the
study that was conducted. Some recommendations were then given based on the outcome of

the study.

© University of Pretoria
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CHAPTER TWO

REVIEW OF THE LITERATURE

2.1 Introduction

This chapter presents a review of literature relevant to the research topic of how mobile
technologies could be used to implement Web 2.0 based service delivery to graduate students
in the University for Development Studies Library, Ghana. The purpose of a literature study is to
provide an overview of existing scholarship; to get to know more about investigations and
perspectives relating to a particular topic and thus be more informed and more effective in
attempting one’s own research. It is within this context that this chapter will look at how mobile
devices have been used by other academic libraries in their implementation of Web 2.0

applications with the aim of improving services delivery.

The chapter is divided into five sections. Section one provides an overview of descriptions and
principles underlying the concept of Web 2.0. Section two comprises the practical application of
Web 2.0 in academic libraries. Section three consists of the definition of mobile devices. Section
four discusses a number of mobile technologies such as GSM, EDGE, 3G, WiMAX as well as
the benefits and challenges of using mobile technologies in an academic library. The chapter

concludes with a discussion on mobile library services.

2.2. What is Web 2.0?

2.2.1 Introduction

The term Web 2.0 was coined by Dale Dougherty in 2004, who was then the Vice-President of

O’Reilly Media Inc. and was subsequently defined by O’Reilly (2005b) as

“...the network as platform, spanning all connected devices; Web 2.0 applications are
those that make the most of the intrinsic advantages of that platform: delivering software

9

© University of Pretoria



TEIT VAN PRETO
ITY OF PRETO
ITHI YA PRETO

mn
«Z

as a continually-updated service that gets better the more people use it, consuming and
remixing data from multiple sources, including individual users, while providing their own
data and services in a form that allows remixing by others, creating network effects
through an "architecture of participation," and going beyond the page metaphor of Web

1.0 to deliver rich user experiences”

From O’Reilly’s definition it can be assumed that Web 2.0 is defined based on its characteristics
and explicit technologies as well as its rich user experience. However, the founder of the Web
namely Tim Berners-Lee, disagrees with O’Reilly’s definition which creates the impression that
Web 2.0 is an entirely new concept and not a phase in the development of Web 1.0. Berners-
Lee argues that Web 1.0 was all about connecting people and so Web 2.0 is only an aspect of
this idea of a World Wide Web, which he states is a tool which generates and collects
knowledge as a result of human communications and co-operations. He therefore considers
Web 2.0 as merely a phase in the development of the Web towards its ultimate goal (Berners-

Lee, 2006).

Apart from the above-mentioned viewpoints there are also a number of other definitions by Web
2.0 proponents in describing Web 2.0. These include Miranda et al. (2009) who views Web 2.0
as the next group of software and services which are web centered; lan Davis (cited in Secker,
2008) who posits that Web 2.0 is an attitude and not a technology; O’Reilly who also described
it as an innovative business ideal (O’Reilly, 2005a); Miller (2005) who views Web 2.0 as a
revolution and a set of models for development and Anderson (2007) who sees Web 2.0 as a
web which is more socially connected so that people are able to contribute as much as they are

capable of consuming.

It is obvious from these various definitions and viewpoints that the Web 2.0 concept is a

complicated one and therefore makes it difficult to give it a formal definition. However, some

10
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principles or elements were developed by some Web 2.0 experts to help explain what the

concept is. The next paragraph discusses these principles.

2.2.2 Principles underlying Web 2.0

One of the solutions to the above problem of defining Web 2.0, proposed by Rollett, et al (2007),
was to look at Web 2.0 applications and characterize them by means of keywords used by
people to describe these applications. Another was offered by Graham (cited in Khiwa, 2010)
who attempted to describe Web 2.0 with what he called ‘elements’. At the Web 2.0 conference
in 2004 (O’Reilly, 2005a) Tim O’Reilly and John Battelle listed a set of preliminary principles
underlying the concept. These principles O’Reilly enumerates in his article “What is Web 2.0”
(O’'Reilly, 2005a). Miller (2005) also came up with his own set of Web 2.0 principles by

modifying O’Reilly’s original set of principles.

Taking these approaches into consideration, and based on information found in the literature,

the concept of Web 2.0 will therefore be discussed based on the following set of principles:

2.2.2.1 Web as platform

The first principle underlying the concept of Web 2.0 is that of the network as platform or the
“‘network effect”. The network effect can best be seen in the popularity of online Social
Networking Sites (SNS) such as Facebook, MySpace, Flickr and YouTube which have enabled
the meeting of people and like minds discovering each other as well as sharing content on the
web. The effects of these SNS have also led to the harnessing of collective intelligence and the

generation of user content (see the following section 2.2.2.2).

Anderson (2007) introduced the concept of the “long tail” which further builds on the idea of the
network effect. In the context of Web 2.0 applications, the long tail simply means that the Web

depends mostly on the large numbers of specialized topics and small communities rather than

11
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the most popular topics or best sellers. Applications which take advantage of this situation can

therefore be termed as a Web 2.0 application (Rollett et al, 2007). With the long tail, a number

of people participate in a place where things really matter to them (Anderson, 2007).

2.2.2.2 Harnessing collective intelligence

Underlying the principle of harnessing collective intelligence lies the idea of getting new users,

learning from them and building on their contribution. In other words, harnessing the “power of

the crowd” (Anderson, 2007; O’Reilly, 2005a). A number of examples of this on the Web are:

Wikipedia, an online encyclopedia which is based on anybody who uses the web adding
entries and anybody being able to edit these entries. Wikipedia is a great transformation
in the dynamics of creating content. Wikipedia is built through the explicit contributions

that people make to it by adding or editing articles (Ulrich et al, 2008).

Delicious and Flickr make use of “folksonomies” which is a way of collaboratively
classifying sites by using keywords termed tags which are freely selected by users

(Ulrich et al, 2008).

There are also collaborative spam filters such as Cloudmark which cumulatively collects
and decides which email are spam and which are not. This system of filtering

outperforms other spam filtering systems (Rollett et al, 2007).

It is also a fact that many of the successful Internet businesses do not advertise their
products but market them through the recommendations circulating among users which

is termed “viral marketing” (O’Reilly, 2005a). Some examples include the following:

o Amazon’s collaborative filters are used to make suggestions about the existence
of additional materials to people. For instance, this system will suggest to people

who buy a particular book about how others who bought the book also bought

12
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these other books. This information is very valuable to people especially when

they do not know about the availability of such books (Ulrich at al., 2008).

o e-Bay is a product of its users’ collective activities. It grows gradually according
to its users’ activities. It also creates an enabling environment for these activities

to happen (O’Reilly, 2005a).

e The power of the Web also lies in the fact that it can be used to harness collective
intelligence through services such as hyperlinking (O’'Reilly, 2005a). A service like
Yahoo started as a directory of links and is in effect the accumulation of the best output
of millions of web users. Though it has started creating other types of content it is mainly

a portal to the collective output of users of the net.

2.2.2.3 Participation, collaboration and sharing

Web 2.0 has changed the way in which information is accessed, collected and used. It has
transformed the Web into a highly dynamic and flexible space for collaboration, conversation,
and interaction (Coombs, 2007). The traditional Web has been viewed as being one-sided
where a few authors provided content for a large audience of passive users. Web 2.0 changed
all that by enabling users to actively participate through adding, editing, commenting and
providing content for many other users (Lemley & Burnham, 2009). Active participation of every
user, according to Darwish & Lakhtaria (2011) is one of the main defining elements of Web 2.0.
Web 2.0 services make use of various methods to increase participation and contributions of
users by making it possible for users to have access to whatever data they want through explicit
licenses like the Creative Commons and by making their content available to others through

RSS Feeds (Ulrich et al., 2008).

Web 2.0 applications are meant to gather knowledge through human interaction and
collaboration and thus facilitate collaboration and information sharing (Khiwa, 2010). Various
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authors such as Lemley & Burnham (2009) and Boulos & Wheeler (2007) have stated that the
Web 2.0 applications had come at an opportune time as they have made it possible for online
collaboration. Collaboration is a feature which is needed for the success of any web-based

environment.

Through the use of Web 2.0 applications, content is shared everyday among the web
community. Sharing code, content, information, ideas, experiences and so forth is what Web

2.0 is basically all about (Casey & Savastinuk, 2006; Miller, 2005).

Other Web 2.0 applications which enhance sharing among people such as the multimedia
applications like Flickr, Podcasts and Vodcasts are now being used more often than the text-
based applications like Blogs, IM and Wikis (Cardon & Okoro, 2010). They have also been
noted that Social Bookmarking applications such as Delicious have made it possible for people
to build up a collection of their own web resources. These web resources can be organized and

classified using their metadata so that they could be shared with others (Abedin, 2011).

Web 2.0 applications also allow users to add value to content that is created which makes users
an integral component of the content creation process. An excellent example is Wikipedia where
users are allowed to create and evaluate content for others to use (Rollett et al.,, 2007). A
related concept to this principle is “peer production” where content is generated by distributed
peers and not from a central authority. Delicious is an example of a social booking site which
makes available people’s bookmarks in an aggregated manner. Another concept which explains
the principle of users adding value is the concept of co-creation (Rollett et al, 2007). This is a
situation where many people can work on the same creative activity such as writing books
together like it is done in Wikibooks. This facilitates cooperation, communication and a high

sense of participation by users in order to succeed.
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Web 2.0 applications also encourage active participation of users by providing them the ability
to access whatever information they want and download this information for storage through the
provision of explicit open licenses such as Creative Commons. Users can also share this

information with others through other applications such as RSS Feeds (Ulrich et al, 2008).

2.2.2.4 Ease of use and accessibility

The high adoption of SNS attests to the fact that many people feel comfortable using them
(Ulrich et al, 2008). This could be accredited to the ease with which people can become
members and use the services. Web 2.0 applications such as Blogs, Wikis and SNS like
Facebook and MySpace allow users to easily create or edit content when using them (Ulrich et

al, 2008).

These applications also offer users additional features such as being able to use multiple
devices without having to incur extra cost such as purchasing additional programming on their
mobile device in order to be able to access the services (Rollett et al, 2007). This is due to the
fact that users who own mobile devices with WAP (Wireless Application Protocol) can access
the Web 2.0 applications on such devices as these applications are compatible with WAP.
These features of the Web 2.0 applications therefore make them easily accessible by anyone

with an Internet enabled mobile device.

Web 2.0 applications such as Wikis allow for editing to be done by any individual member
because it provides users with easy to understand guidelines and directions on how to use it.
This as well encourages collaboration and participation among people because they are able to
easily edit each other’s entries and in the end come out with a whole document authored by all.
This has led to people involving themselves in virtual Communities of Practice where they can

easily learn interactively as well as share their knowledge (Boulos et al, 2006).
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Another Web 2.0 application which is easy to use is Blogs. This is because of the ease with
which people can create and manage their own Blogs, they have attracted a large patronage.
Their easy to use applications have made it possible for many people to create their own web
diaries and manage their content easily (Boulos & Wheeler, 2007). This has also encouraged
collaborative and participative work among people who are now freely sharing their knowledge,
reflecting and debating issues leading to blogs attracting large and dedicated readership from
around the world (Boulos et al, 2006). Other applications such as podcasting are very easy and
interesting to use and so many people who are interested in audio and videos are able to easily
create their own digital files which they can share with other interested persons anytime and
anywhere (Boulos et al, 2006). The fact that these audios and videos can be downloaded and
transferred to mobile devices like MP3/MP4 players, laptops and others that have Internet

capabilities has led to wide patronage (Abedin, 2011).

As Web 2.0 applications updates are usually small and therefore do not require much
bandwidth, thus it is not very expensive to update. This makes it affordable to use since its
usage comes with very little or no cost at all (Strictland, 2012). Many academic libraries have
implemented these Web 2.0 applications due to the benefits these features present with the use
of these applications. The next paragraph will discuss the practical use of these Web 2.0

applications in academic libraries.

2.3. Practical application of Web 2.0 in Academic Libraries

2.3.1 Introduction

A study of the available literature concerning the use of Web 2.0 in academic libraries reveals
that the implementation of Web 2.0 in libraries is growing at a fast rate. This has become
necessary because studies have shown that many students use the Web 2.0 applications in

their free time and as a source of entertainment (Sponcil & Gitimu, n.d.). Academic libraries are
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therefore taking advantage of this trend to introduce these applications in their service delivery
processes since many students are already using them and as such are familiar with them.
Many researchers, such as Haranarayana & Raju (2010); Mahmood & Richardson (2011);
Ouyang & Chu (2009) and Shrager (2010) have shown that Blogs, Instant Messaging (IM), Real
Simple Syndication (RSS) Feeds, Social Networking Sites (SNS), Podcasts, Videocasts and
Mashups were the applications that were mostly accepted, although Wikis, Presentation
Sharing, Virtual Worlds, Photo Sharing, Microblogging (Twitter) and customized webpages were
also implemented by many libraries. This section will discuss some of these Web 2.0

applications and how they have been applied in various academic libraries.

2.3.2 Blogs

In a study done by Harinarayana and Raju (2010), it was found that blogs are the most used
Web 2.0 application in academic libraries. The ease with which content can be published and its
ability to let people record their comments has led to the transformation of online content
publishing, and many libraries are leveraging the tool in innovative ways to deliver a variety of

library services.

One of the more general uses is that of libraries using the tool to disseminate library news,
informing the users of library activities, and even publishing the library newsletter via a blog
(Hiranarayana & Raju, 2010; Mahmood & Richardson, 2011; Ouyang & Chu, 2009; Shrager,

2010)

Academic libraries also use blogs to promote and market their services (Harinarayana & Raju,

2010; Mahmood & Richardson, 2011).
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2.3.3 RSS Feeds

RSS feeds as a Web 2.0 application has been noted in the literature as being an effective
application for managing and reducing information overload (Harinarayana & Raju, 2010). Many
academic libraries have therefore taken advantage of the capabilities of this application to
manage and share contents on their websites (Harinarayana & Raju, 2010). Some of the uses
of these academic libraries have put the RSS Feeds application to include the dissemination of
library news, for library announcements, for the exhibition of new and already existing
acquisitions, as well as for reference services (Harinarayana & Raju, 2010; Chua & Goh, 2010;

Shrager, 2010; Mahmood & Richardson, 2011).

2.3.4 Wikis

A Wiki is another Web 2.0 application which has been used by academic libraries due to its
ability to promote and manage their resources. A study of the literature has revealed that many
academic libraries use Wikis to manage their internally produced resources such as committee
minutes, procedures, rules, policies and project management. It has also been used to develop
subject guides, build and remove resources, archive past questions on library services and to
request feedback from their users about their services (Mahmood & Richardson, 2011,

Harinarayana & Raju, 2010; Shrager, 2010; Chua & Goh, 2010).

2.3.5 Podcast and Vodcast

Podcast is an audio recording which is made available for subscription and downloading via the
Internet through RSS aggregators or MP3 players. Vodcast is a podcast with video content.
Academic libraries are adopting these applications to help improve their relationship with their
users through collaborations via these applications. Harinarayana & Raju (2010) noted in their
study, Podcasts and Vodcasts are Web 2.0 applications which can enhance information
dissemination. They found that academic libraries used Podcasts and Vodcasts to deliver
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information on library services, resources as well as share knowledge with users who have
subscribed to the library’s podcast and vodcast. They are also used to conduct library tours and
library instruction tutorials to users on how to effectively and efficiently use library resources to

benefit their research efforts (Harinarayana & Raju, 2010; Kim & Abbas, 2010).

2.3.6 Instant Messaging (IM)

IM is a Web 2.0 application which allows for real time communication (Harinarayana & Raju,
2010; Shrager, 2010; Chua & Goh, 2010). Many academic libraries in various countries have
leveraged this application to enhance their reference service delivery processes because it
allows them respond instantly to enquiries from their users. An example of this is users asking
guestions through the chat messenger and getting instant responses through the same means.
This ensures that the library stays relevant to its users since it will be able to provide real time

services to them.

2.3.7 Social Networking Sites (SNS)

Social Networking Sites are Web 2.0 applications which enable the sharing of information
online. It has therefore been adopted by academic libraries to enhance their communication
efforts with their users. A number of authors show that many academic libraries are using SNS
such as FaceBook, MySpace, YouTube and Flickr for general sharing of information, allow
users search their catalogues, market their services, create image databases, share their
photos and tagging them by keywords, share videos and PowerPoint presentations,
communicate with potential library users and so forth. The academic libraries are able to do this
by uploading stream live videos or through discussion forums (Mahmood & Richardson, 2011,

Harinarayana & Raju, 2010).
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2.3.8 Social Bookmarking/User Tagging

Social Bookmarking/User tagging are Web 2.0 applications which can be used to link users to
free bookmarking sites online. The literature has shown that these Social Bookmarking/User
tagging have been utilized by academic libraries to connect their users to online bookmarking
sites. These sites also allow legitimate users to also create their own tags (keywords) for
contents that they like as well as tag items they found useful in the library’'s OPAC
(Harinarayana & Raju, 2010; Mahmood & Richardson, 2011). It can be noticed from the
discussions above that academic libraries are implementing these Web 2.0 applications in order

to enhance their services.

As the main objective of this study is to find out if the UDS library can implement some of these
Web 2.0 applications through mobile technologies it is appropriate that the researcher discusses
some of these mobile devices and technologies. In the next section, the researcher will discuss
these mobile devices and technologies in order to enable the reader to understand what these

technologies are and how they could be applied in this study.

2.4 Mobile devices

2.4.1 Introduction

Discussing mobile technologies in academic libraries invariably has to do with the use of mobile
devices as a platform for library service delivery (Paterson & Low, 2011). It is therefore
necessary that at this point the researcher discusses what mobile devices are and the various

types of mobile devices which have the capacity to support these technologies.

According to Trifanova et.al. (cited in Avenoglu, 2005) mobile devices can be defined as follows:
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“In general by mobile device we mean PDAs and digital cell phones, but more generally
we might think of any device that is small, autonomous and unobtrusive enough to

accompany us in every moment and can be used for educational purposes.”

The University of Michigan (n.d) on their Information Security Services website has defined
mobile devices by classifying them according to the following categories: portable computers
(laptops, tablet PCs, notebooks), handheld devices (PDAs, SmartPhones) and portable storage

devices (USB flash drives).

Mobile devices cannot be used to implement the Web 2.0 applications without them working

with a specific mobile technology. Various mobile technologies are therefore discussed next.

2.5 Mobile technology

2.5.1 Introduction

Mobile technology is claimed to be the only technology to have been accepted so extensively
and so rapidly (Castells, et al., 2007). This assertion is re-affirmed by the World Bank (cited in
UNDP, 2012) which states that mobile technology is the only technology to have become
accessible by such great numbers of people in humerous countries within a very short time

(World Bank, as cited in UNDP, 2012).

This high accessibility is also reflected by the mobile penetration statistics of Ghana. Latest
reports on mobile penetration rates in Ghana show that Ghana has exceeded 100% (Joy
Online, 2013). The ITU also reported that Ghana has the highest mobile broadband penetration
in Africa (Ghana MMA, 2013). This high mobile adoption rate in Ghana can be attributed to the

many challenges that fixed-lines service pose in the country (BusinessGhana, 2012).

The profusion of mobile technology has the possibility to enhance the varied ways in which

library services are provided (Herman; Karim et al., as cited in Choi, 2009). This could be the
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reason why libraries are experiencing a decline in physical access by faculty and students who
have turned to electronic sources available online. This situation, Lippincott indicates, has
thrown the academic library into a state of instability (Lippincott, 2010a). As such, the adoption
of mobile technologies could serve as a viable alternative means of addressing this problem by
providing real time access to data and thus making it possible for their users to access instant

and current information.

In order to have a better understanding of what mobile technologies are and how they could be

used to benefit users, it is essential that a definition is provided, as such one is given below.

2.5.2 Definition of mobile technology

Mobile technology has been defined as a term which is collectively used to refer to the various
mobile communication technologies that have been developed (B’Far, 2005). These include the
3G, 4G, EDGE, GSM, Code Division Multiple Access (CDMA), and Time Division Multiple

Access (TDMA). Mobile technology was also defined by Kim, Mims & Holmes (2006) as a:

“technology that uses radio frequency spectrum in any band to facilitate transmission of
text data, voice, video, or multimedia services to mobile devices with freedom of time and

location limitation”.

As there are a number of these technologies available, the researcher will discuss the most

prolific types of maobile technologies in the following paragraph.

2.5.3 Types of mobile technologies

The mobile technologies that will be covered in this study will include 2G technologies (GSM),
2.5G technologies (EDGE, GPRS), Third Generation (3G) technologies, and 4G technologies
(WIMAX). Vandi & Djebbari (2010) explain that these mobile technologies enable the provision

of services that are accessible through the use of mobile devices. Mobile technologies are
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discussed in this study because the purpose of this study is to find out how mobile devices can
be used to implement Web 2.0 applications in library service delivery. It has therefore become
very imperative that the various types of mobile technologies available are discussed to better
position the implementing institution to decide on the most appropriate mobile technology that

will support efficient and effective library service delivery.

2.5.3.1 2G Technologies (Global systems for mobile signaling (GSM))

This system of naming mobile phone technologies by generations started in the early 1980s
(Akhtar, n.d). The First Generation comprised of analog models. In the 1990s the Second
Generation (2G) of digital mobile phones as well as the first digital mobile networks appeared
and was termed Global Systems for Mobile signaling (GSM). GSM was developed by the
European Telecommunications Standard Institute (ETSI). 2G withessed an unprecedented
growth in subscription as well as newly developed value added services (Akhtar, n.d; Sunil,
2010) and was the fastest and leading growing mobile technology in the world (Koseoglu,
2004). It was during this generation that mobile phones started becoming the preferred way of
carrying out personal communication which has made mobile phones the biggest consumer in

the electronic industry in the world (Sunil, 2010).

GSM was developed to enable basic voice and data services (Koseoglu, 2004) and comprises
out of two technologies namely Frequency Division Multiple Access (FDMA) and the Time
Division Multiple Access (TDMA). The first GSM systems made use of a 25MHz frequency
spectrum in a band of 900MHz (Sunil, 2010). GSM supports limited data between 9.6 Kbps to
19.2 Kbps (Akhtar, n.d). The 2G wireless networks are digital and are often based on circuit-
switched technology. The 2G wireless technology can also manage certain data capabilities like
short message service and fax up to 9.6 kbps data rates, this is not however appropriate for

multimedia applications and web browsing. This system may thus not be effective for mobile
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library systems since it is unable to support the transfer of large data and the high cost

associated with its use.

However, the 2G circuit-switched wireless systems effective data rate is comparatively slow
especially compared to current Internet systems. This resulted in systems such as the GSM as
well as other TDMA-based mobile system suppliers and carriers developing the 2G+
technology. This technology is pocket-based and enhances the speed of data communication
up to 384kbps. The underlying technologies of the 2G+ systems include High Speed Circuit-
Switched Data (HSCSD), Enhanced Data Rates for Global Evolution (EDGE) and General
Packet Radio Service (GPRS) technologies (Sunil, 2010). These 2.5G technologies will be

discussed in the following paragraph.

2.5.3.2 2.5G (General packet radio service (GPRS) technology

GPRS is a transitional phase designed to enable GSM users to use full variety of Internet
facilities without having to wait for the utilization of a complete 3G wireless system (Sunil, 2010).
It was developed in 2000 and still operates on the basic GSM technology (Koseoglu, 2004).
GPRS is just an extension of the 2G technology as it uses the same circuit-switching to transmit
voice as well as packet switching to transmit data. This has made this technology very popular
because the packet switching makes a more efficient use of bandwidth and can carry many

more users and offer higher data transfer speeds (Akhtar, n.d).

The GPRS network offers three times faster data transfer rates than GSM networks. Some of
the benefits of using the GPRS technology include the fact that it offered users for the first time
full internet access as well as allowing continuous connection to the network. This technology
furthermore allows users to be charged only for the data they download and not for the internet
connection time unlike GSM which charges for total connection time. Although faster and

comparatively cost effective, this technology would not be appropriate for the implementation of

24

© University of Pretoria



<
>
=
=
=

a mobile library service system because of its inability to display video and all the web pages

because it is not fast enough (Koseoglu, 2004).

Due to these challenges, another technology called EDGE (Enhanced Data Rates for Global
Evolution) was developed to help resolve these challenges. EDGE is a desighated standard
which allows GPRS and HSCSD technologies to improve the throughput for each timeslots and
will be discussed below as such. This enables GSM and TDMA technologies to handle 3G
mobile phone services. The enhancement for HSCSD is termed Enhanced Circuit-Switched
Data (ECSD) and that of GPRS is Enhanced General Packet Radio Service (EGPRS) (Sunil,

2010).

2.5.3.3 Enhanced data rates for global evolution (EDGE)

EDGE technology was developed in 2001 and is based on the GPRS network in order to
enhance the performance efficiency of the GPRS network (Koseoglu, 2004) which was
extremely slow (Sunil, 2010). The EDGE technology is an indicated standard to improve the
throughput for each timeslot for the GPRS and the HSCSD technologies. It is often considered a
3G technology but it is not as sophisticated. EDGE is therefore considered a simple software

upgrade by many GSM/GPRS networks (Koseoglu, 2004).

EDGE was developed to support large data transmissions at high speed of about 384 kbps
(Koseoglu, 2004). Its data capacity is about three times what GPRS offers, thus operators using
EDGE can manage more subscribers up to three times more than GPRS, data rate per
subscriber will also be tripled and their voice communications capacity will be enhanced. EDGE
also makes use of the frame structure of the Time Division Multi Access (TDMA), logic channel
and a carrier bandwidth of 200 kHz just like what is used in current GSM networks. This makes
it possible for existing cell plans to stay undamaged (Sunil, 2010). EDGE is not a very

expensive technology to use on GSM and GPRS networks (Koseoglu, 2004). This could be very
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useful for the implementation of mobile library services in Ghanaian universities because it
would afford many students the opportunity to use such a service since it is a relatively
inexpensive network. This is because Ghana is a lower-middle income country (ITU as cited in

UNDP, 2012) and as such cost could be a hindrance to people using such services.

2.5.3.4 Third Generation (3G)

The 3G networks were developed to help resolve the problems of the 2G and 2.5G networks
such as low speeds and incompatible technologies (Akhtar, n.d). These different technologies
include Time Division Multiple Access (TDMA), Code Division Multiple Access (CDMA),
Wideband Code Division Multiple Access (WCDMA), Code Division Multiple Access 2000
(CDMA), Universal Mobile Telecommunications Systems (UMTS) and Enhanced Data Rates for
Global Evolution (EDGE) (Akhtar, n.d). The 3G services are based on high-speed mobile
access and Internet Protocol (IP), multimedia and video on demand (Koseoglu, 2004). Besides
the numerous benefits such as fast mobile connection to the World Wide Web (WWW) through
the resolution of slow connectivity problems, clumsy equipment, and fixed access points it also
facilitates new methods of communication, information access and how business is conducted
and learned (Sunil, 2010). 3G networks are faster than other existing networks because it has a
data transfer rate of 384Kbps. This technology also uses packet switching which enables mobile

terminals to be connected to the network at all times (Koseoglu, 2004).

It can be deduced from the discussion above that the main aim of using 3G networks and
services is to have access to the same services that the other networks are providing but with a
data connection speed that is faster. The success of 3G can be said to be as a result of its
ability to provide Internet access through the use of data cards slotted into laptops. Hence, 3G
networks are providing the same services as LAN and WLAN (Sunil, 2010). According to Lee

(2005), the main aim of the 3G concept is to ensure “interoperability” and “standardized usage
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of spectrum frequency”. He further states that application of 3G is about the universality of
service including the freedom and convenience of doing business devoid of place and time
barriers. This, he indicates will facilitate the extension of person —to-person communication
worldwide. However, there is also the concern that some developing countries may never
deploy 3G because of its high cost but rather low performance (Akhtar, n.d) but fortunately
Ghana has. Nonetheless, this technology would not be very beneficial for implementing mobile

based Web 2.0 library services due to the high cost associated with its usage.

2.5.3.5 4G - Worldwide interoperability for microwave access (WIMAX)

4G or Fourth Generation mobile services is the latest technology for mobile devices. It has
evolved to help resolve the slow connection speeds of GSM which has led to its ability to meet
the needs of users. Most service providers are therefore looking for other technologies which
are more robust and can meet the demands (Akhtar, n.d). 4G technology is expected to offer
universal roaming across various kinds of wireless and mobile networks, such as satellite to
Wireless Local Area Networks and mobile networks (Akhtar, n.d). 4G network is based on IP
mobile network which uses radio access technologies to offer roaming services that are
seamless and always providing connection only through the best accessible network
(Zahariadis & Kazako, 2003). A 4G system is expected to have speeds of over 100Mbps in
stationary mode and about 20Mbps averagely in mobile stations. This decreases time for
downloading graphics and multimedia components to as low as ten times when comparing to

3G systems which is 2Mbps (Akhtar, n.d).

The underlying technology for WiMAX is RF technology known as Orthogonal Frequency
Division Multiplexing (OFDM) (Roh & Yanover, n.d). The air interface for WiMAX is IEEE
802.16b (Institute Electrical and Electronic Engineers) and was approved by the IEEE in 2005.

A WIMAX based technology facilitates a universal wireless broadband service delivery for both
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mobile and fixed users. WiMAX is also being adopted by higher educational institutions due to
their ability to offer on- the- go communications by providing mobile phone users better
accessibility than current technologies (Cobb as cited in Bradford, 2010). According to Cobb
(2007) there are high expectations for the WiMAX because it is expected that it will be used with
handy computers and other portable devices that can be carried in the pocket but which screens
and keyboards will be larger than today’s mobile devices. WiMAX is currently in a number of
African countries and has been in Ghana since 2010 and it is operated by Skyburst, an Internet
operating company in Ghana (Internet Ghana Co. Ltd, 2010). This technology would be the best
for implementing mobile library services due to all the advantages mentioned in the discussion
above though not nationwide yet. It is however expected that WiMAX would be nationwide in

Ghana by June 2013 (Internet Ghana Co. Ltd, 2010).

The benefits academic libraries would derive from implementing mobile technologies in their

library systems will be discussed in the next paragraph.

2.5.4 Benefits of using mobile technologies in academic libraries

There are many benefits associated with the application of mobile technology in academic

libraries. These benefits include the following:

e The use of mobile technologies could afford academic libraries the opportunity of
providing equal access to services for all their users as well as reaching a wider variety
of their users in a much more effective way. Hey et al (2007) are of the opinion that this
helps resolve the challenges that the physical library services and library computer
access to resources pose. They further indicate that due to the portable nature of the
mobile device, it makes it easy to carry it around loaded with a whole collection of

information resources which can be accessed when needed.
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Another benefit academic libraries are deriving from the application of mobile technology
in their service delivery is being able to retain their users who now have convenient
access to library resources without having to physically go to the library (Murray, 2010).
Mobile technology has become part of the daily lives of most students of higher
education as they are increasingly using mobile devices as tools for managing their
personal lives (Choy, 2010). Academic libraries should take advantage of this situation
by providing these students with information through their mobile devices (Vila, Galvez &

Campos, 2010).

Murray (2010) also explains that the use of the mobile technologies will enable libraries
to have access to their users through services that they are familiar with, like the use of

SMS in a library reference service system to reach users.

The use of mobile technology consists of users, systems and content interacting with
each other and the mobile device therefore acts as the intermediary among them. This
process leads to users focusing their attention on library resources which enhances the
relationship between the users and the library before and after they have visited the

library as well as enriching their learning experience (Vandi & Djebbari, 2011).

Mobile technologies such as GPRS or 2G, UMTS or 3G which are making use of
megabit instead of the per second billing has cut down greatly on cost of being online.
This has therefore encouraged the “always on” by users without incurring excessive
costs (Wentzel et al., 2005). GPRS also provides a faster throughput than that of the
GSM since data are simultaneously sent through different radio channels. This makes it
possible to read and send emails, IM and browse the Internet at the same time (Wentzel

et al., 2005).
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It provides students an opportunity to have practical experience of searching library
resources since the students will now have to find information resources by themselves
instead of waiting to be assisted by a librarian (Murray, 2010). Choy (2010) emphasized
this point by noting that libraries needed to be innovative and creative in adopting such

services as mobile library services which are relevant to their users.

It is however important that when the benefits are discussed, the challenges should also be

mentioned since they could to some extent impede the successful implementation of these

technologies. Some challenges are discussed in the following paragraph.

2.5.5 Challenges of implementing mobile technology

It is important that libraries, before considering the use of mobile technologies as a platform for

the implementation of any mobile service system such as the use of Web 2.0 applications,

consider both the benefits as well as the challenges that they could encounter in the

implementation process. Some of the attendant challenges of mobile technologies include those

identified by Sheikh & Mills, (2010); Kumar & Chobe (2011) and Saravani (2010):

The slow connectivity nature of some mobile devices is one of the major challenges
libraries would face if they would want to use mobile technologies to provide access to

material such as multimedia which needs quicker connectivity.

The small screens of mobile devices could pose problems with their use especially for

downloading large data.

Another challenge is the fact that some of the mobile devices do not facilitate printing.
One therefore needs to acquire another application to enable this function which may not

be possible because the device may not support this application.
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¢ Due to the limited memory of some of the mobile devices such as mobile phones, it may

be difficult to store bigger content.

e Another challenge is that users would want to download some software from the Internet
which could lead to picking up viruses and this could affect the effectiveness of their

mobile devices.

e There are no standardized procedures for libraries to follow for the provision of mobile
services. This leaves each library to decide on which procedure to adopt. This lack of

uniformity has made it difficult for interoperability among libraries.

e Lack of knowledge and skills in Information and Communication Technologies by
librarians who are supposed to implement these technologies make it difficult for the

implementation and maintenance of projects of this nature.

o Resistance to change by library staff and users who feel comfortable with the traditional
ways of delivering and accessing library resources. Some library staff fear the

introduction of these technologies could cost them their jobs.

Since these mobile technologies would be used by libraries to deliver mobile services to their
users, a number of possible types of mobile services would be discussed in the following

section.

2.6 Types of mobile library services

2.6.1 Introduction

Libraries are offering a broad variety of mobile services to their users. Various libraries are
making efforts to promote and improve their reference services in order to meet the needs of
their users as well as the variety of mobile devices that they use. It is however very difficult to
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determine which devices and services users will most appreciate (Lippincott, 2010a). Libraries
can however facilitate, enhance and improve access to their resources by incorporating such

services as discussed below in their various mobile websites (Villa, Galvez & Campos, 2010).

2.6.2 Mobile online public access catalogues and websites

Libraries are implementing portable versions of their Online Public Access Catalogues (OPACS)
termed Mobile Online Public Access Catalogues (MOPAC) in order to enable the provision of
services to their users through their mobile devices. One such product which enables the
implementation of the MOPAC is the AirPAC which was designed by Innovative Interfaces for
the Millennium integrated library system. The implementation of AirPAC will allow library users
various levels of access to the content in the traditional OPAC and other circulation services
which enable librarians to assist users to check out library materials while off-site as well as
update inventory items while around the library. Librarians are also able to assist users with
services such as being able to access information about the availability of library materials, due
dates, fines, place or cancel holds and to renew library materials through their mobile devices

(Kroski, 2008; Murray, 2010).

2.6.3 Mobile reference services

Another service which libraries have implemented is Mobile Reference Services which have
greatly enhanced their service delivery (Vila, Galvez & Campos, 2010). Reference service is a
personalized service provided by libraries. It is usually a one-on-one interaction between a user
and a reference librarian in the form of questions and answers in an attempt to assist the user to
access the various information sources available in the library to meet their information needs
(Maharana & Panda, 2005). Reference librarians could therefore be performing these reference
services remotely through the use of mobile devices and not the traditional face-to-face

interaction between the reference librarian and the user. Reference queries are usually sent by
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Short Message Service (SMS) or text messages, e-mail, Instant Messaging, audio or video chat
to a reference librarian and the response is given through the same means (Lippincott, 2010b;

Kroski, 2008).

Although not all reference questions can be handled in this manner, mobile reference services
would enable not only the expansion of the library’s service points and outreach prospects (Tao
et al., 2009) but also have the additional benefit of enabling synchronous reference transactions

in a fast and convenient way.

2.6.4 Mobile instruction

Instruction services such as library orientation, information literacy and other awareness
programs are other services that libraries are also providing by means of mobile devices. For
example, libraries are able to use YouTube to provide library tours to users and use podcasts to
afford distance users access to library content (Murray, 2010). Other services such as “self-
service” library instructions (Murray, 2010) and “Guide by call” services (Kroski, 2008) have
been developed by librarians to guide users on the use of the library and its resources. These
include services such as how to select search terms and use the Boolean operators in their
search efforts, how to search for articles in their online databases and “ask a librarian” services,
which can all be accessed through mobile devices such as personal computers, mobile phones

with MP3 players and MP3 players (Kroski, 2008; Murray, 2010).

2.6.5 Accessing mobile collections and databases

Libraries are providing their users with digital media collections which make it possible for users
to benefit from library services remotely (Murray, 2010). This effort can be seen in the way
database publishers are now introducing mobile versions of their databases to ensure that users
can access their e-books and e-journals through their mobile devices (Lippincott, 2010Db).
Another example is Google Books which can be linked to the library’s OPAC so that it can be
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directly accessed via Google mobile version. With this, users can access abstracts and full text
of books of interest to them through their mobile devices (Kroski, 2008; Lippincott, 2010b;

Murray, 2010).

2.6.6 Mobile tours

Libraries are now developing new ways of making their guided tours more convenient for their
users. So users now have a choice between registering for a traditional guided tour or doing it
themselves through audio tours via their mobile devices. This therefore makes it more
convenient for both the librarians and their users. Again instead of a user going to schedule an
appointment to learn how to use a new technology in the library, they simply download the audio

tours onto their mobile devices and use them at their convenience (Kroski, 2008; Murray, 2010).

2.6.7 Simple message service (SMS) notifications

SMS notifications are also being used by libraries to provide added services such as speedy
notifications and quick news announcements about important library events or provide
requested information to their users. With the use of the SMS natification systems, e-mail and
Instant Messaging, libraries allow their users access to quick news, announcements and
responses to queries (Kroski, 2008; Lou & Bell, 2010). For instance, this service can be used to
remind users of due dates for borrowed materials and alerts on reservation and holds placed on
library materials. This has enabled libraries provide convenient services in order to stay relevant

to their users (Kroski, 2008).

2.7 Conclusion

This chapter reviewed the literature related to the research topic. The aim of this chapter was to

find out what has already been done in this research area, provide a basis for establishing the
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value of the study as well as a standard for comparing the results of the study with other

findings. The topics were discussed in five categories.

Firstly, literature on the definition of Web 2.0 applications as well as their underlying principles
which includes the Web as platform, harnessing collective intelligence, participation,
collaboration and sharing, ease of use and accessibility were reviewed in relation to the topic

under study.

Secondly, studies on the practical uses of some Web 2.0 applications in academic libraries were

then examined.

Thirdly, there was a definition and a discussion on mobile devices.

Fourthly, mobile technologies were defined and the various types discussed, such as 2G
(GSM), 2.5G (EDGE, GPRS), 3G and 4G (WiMAX). Literature on the benefits as well as the
challenges of using mobile technologies in academic libraries were then examined and

discussed.

The various mobile library services including mobile public catalogues and websites, mobile
reference services, mobile instruction, accessing mobile collection, mobile databases, maobile

tours, SMS notifications and SMS references were discussed.

The following chapter will discuss the methodology that was used to conduct this study.
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CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Introduction

The purpose of this study is to determine how mobile technologies could be used to implement
Web 2.0 based service delivery to graduate students in the University for Development Studies

(UDS) Library, Ghana.

This chapter discusses the methodology used in conducting this study. This comprises the
selection of research location, target group and sampling (sampling technique and sample size).
The data collection method (questionnaire) including its advantages and disadvantages are
discussed. The application of the questions to the study is discussed. Finally, the data analysis
and interpretation which involves the preparation of data, entering of data, presentation of data,
and data analysis and interpretation are also explained.

3.2 Selection of research location

UDS is a multi - campus University with four campuses in three of the ten administrative regions
in Ghana. The Tamale campus where the Graduate School is located was chosen for this study
because, first of all, the research is based on library service delivery using mobile technologies
to implement Web 2.0 applications to graduate students of the University. The Graduate School
was therefore the obvious choice for this study as it is the main campus for graduate studies.

As the main campus for graduate studies and thus containing the majority of graduate courses
and students, the Graduate School would represent the whole graduate student population
better. Generalization could thus be drawn from the results obtained to the entire graduate
student population of the University.

3.3 Target Group and Sampling

The target group and sampling will be discussed in the following paragraphs.
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3.3.1 Target Group

The target group for this study consisted of graduate students in the Graduate School at the
Tamale Campus of the University pursuing any of the graduate programmes. The programmes
on offer at the Graduate School consist mainly of MA/MSC, MPhil and PhD programmes. The
total population of the graduate student population in the Graduate school is 256 (UDS
Graduate School Handbook, 2011). The researcher chose this target group because:

e Graduate students usually have an overall need for information to fulfil their research
obligations (Hoffman et al, 2008).

e |t is this group of students who usually turn out to become the future faculty of the
University hence they need to be given extra support to enable them to migrate from
learner researchers to full scholars (Rempel & Davidson, 2008).

e It is expected that since this group has successfully completed their undergraduate
programmes already, they stood a better chance of being more experienced in library
usage as compared to the undergraduates. It is therefore assumed that they are more
likely to offer better information on which library services should go mobile and which
Web 2.0 applications would better serve their information needs.

¢ Most graduate students are full-time employees, as such going to the library to find
information can sometimes be a daunting task to them. It was therefore envisaged that
they are more likely to appreciate the efforts and contribute enthusiastically to the
research process since the outcome could benefit them directly.

3.3.2 Sampling

Sampling is a very significant component of all research. This is because a sample that is not
representative of the population notwithstanding its size is insufficient for the purpose of testing.
Thus generalizations cannot be drawn from the sample to the population from which it was

taken (Wimmer & Dominick, 2011; Blanche & Durrheim, 1999).
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Due to the significance of representativeness of the sample population, it is important that
researchers choose their samples carefully. The researcher therefore drew the sample for this
study from the total population of the graduate students pursuing their programmes at the
Graduate School of the University. The following section discusses the sampling technique
used.

3.3.2.1 Sampling Technique

Sampling refers to the process of getting information concerning the total population by
examining only a fraction of it. This involves the use of systematic methods in the selection of
subjects for a study. The researcher chose to use simple random sampling to select the sample
for this study. Simple random sampling is a type of probability sampling in which the elements
constituting the population are given numbers. A set of randomly generated numbers is then
used to select the elements with the corresponding numbers for inclusion in the sample (Babbie,
2010).

The researcher found simple random sampling to be the most appropriate for this study
because it gives each element in the population an equal chance of being selected which
makes it more representative. It also eliminates bias and makes sampling easy since the
researcher would only need a complete list of the population under study from which the
participants are randomly selected.

In this study, the sample was drawn from the entire population of the UDS graduate students of
256 at the Graduate School. A complete list of students obtained from the Graduate School
registry was used to draw the sample.

3.3.2.2 Sample Size

The methodology and nature of a study, availability of resources, and heterogeneity of the
population among others help determine the sample size of a target group for a study. So when
a population is homogeneous the sample size tends to be smaller as compared to a
heterogeneous population (Singleton &Straits, 2005). The researcher decided to use a table by
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Sarantakos (2005), adopted from Krejcie and Morgan (1970), to help determine a sample size.
This table, of which the formula used for the calculation of sample sizes was developed by a
division of the National Education Association in the USA, is easy and simple to use (Powell &
Connaway 2004).

Many social science researchers have used this table to help them determine the sample sizes
for their various surveys. They include Jajaee & Ahmad (2012) who used the table to determine
sample size in their article which focused on evaluating the relationship between service quality
and customer satisfaction in the Australian car Insurance Industry.

Nitiprechanon (2012) in an article which investigated best practices in research management of
Offices of the Basic Education Commission (OBEC) also made use of this table to determine his
sample size.

The table was further also adopted by Karimi & Behrngi (n.d) in their study which demonstrated
how the use of new teaching models in teaching supervisory science could improve instructional
effects and the development of socio-cultural and human values of learners.

From the above, it can be seen that the table has been successfully applied by other social
science researchers in their various research endeavours and would therefore be of practical
value for this study.

According to the table’s instruction, sample size is calculated by placing chi-square for 1 degree
of freedom, while the population and the proportion are fixed at 0.50 and the degree of
frequency placed at 0.05. Taking into consideration this formula, as well as the ranges of
population sizes and their corresponding sample sizes calculated according to the above
formula, the sample for this study was set as 155 out of the total of 256 graduate students
based in the UDS Graduate School.

3.4 Data Collection Methods

The researcher used only one data collection method in this study. A questionnaire was
deemed most appropriate for this study as questionnaires are thought most suitable for the
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collection of diverse and extensive information within a relatively shorter time (Stangor, 2004).
The use of the questionnaire also helps to collect data about how people think, who they are
and what they do, thus offering the opportunity to collect descriptive information about a group
of people with the sole aim of getting an overview of opinions, attitudes or behaviours of a given
people at any given time ( Babbie, 2010; Sarantakos, 2005; Stangor, 2004).

The questionnaire consisted of both open-ended and close-ended questions. This offered the
researcher the opportunity of eliciting both qualitative and quantitative data from the
respondents which provided the researcher with extra information about what the respondents’
views were about the topic. This, Babbie (2010) notes as an advantage in data collection. Other
advantages of questionnaires are discussed in the following section.

3.4.1 Advantages of Questionnaires

Some advantages of questionnaires as postulated by Sarantakos (2005); Babbie (2010);
Creswell (2009) and Singleton & Straits, (2005) include the following:

¢ Questionnaires save time because they are able to provide the researcher with fast data
within a short period. This was especially significant for this study because of the time
constraints the researcher faced. This therefore afforded the researcher the opportunity
to gather the data required within a relatively short period to enable the successful
completion of this study.

e Questionnaires have less bias associated with their use unlike interviews where the
interviewer could influence the responses the respondent gives. The researcher in this
case had the chance of getting respondents’ candid opinions since they were dealing
with just the questionnaire with very little interference from the researcher.

e Questionnaires are convenient in that they offer the respondent the flexibility of when to
complete them. This was very helpful to the researcher since the target group are
students who have very little time to spare when they come to campus. It was therefore

difficult getting them to complete the questionnaire immediately. The questionnaire was
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thus given to the respondents who had a choice of either completing it immediately or at
a later more convenient time. This was convenient for both the researcher and the
respondents since the researcher was able to administer the questionnaire and pick it up
at a later time.

However, there are also some disadvantages associated with the use of questionnaires. These

will be discussed in the following section.

3.4.2 Disadvantages of Questionnaires

Some disadvantages as postulated by Sarantakos (2005), Babbie (2010), Creswell (2009) and

Singleton & Straits (2005) include the following:

¢ Questionnaires do not offer the respondent the opportunity to ask for clarification, probe,
motivate or even prompt the researcher when need be.

o Due to lack of supervision, there are likely to be partial responses and also the
researcher may not be able to ascertain if the questionnaire was answered by the
selected respondent or by someone else.

The researcher tried to reduce or mitigate these disadvantages where possible. The researcher
was at hand to answer any questions while respondents who decided to complete the
guestionnaire immediately did so. This was to ensure that whatever clarifications or
explanations that were needed were given to respondents. The researcher was also able to
explain further the significance of the study to the respondents themselves. This was a way of

motivating them to complete the questionnaire.

The researcher was able to personally retrieve questionnaires that were answered in her
presence; she was thus able to check through the completed questionnaires for mistakes. In
instances where some questions were unanswered, she tried to motivate the respondents to

complete it in more detail.
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3.5 Application of Questions to Study

The researcher made use of only one research instrument which was the questionnaire. The
researcher therefore had to ask questions that would elicit as much information as possible from
the respondents. The questionnaire was therefore carefully prepared in order to address all the
research objectives (Sarantakos, 2005).

Section A of the questionnaire endeavoured to capture the demographic details of respondents
while section B of the questionnaire asked questions related to the respondents’ use of Web 2.0
applications. The researcher tried to find out whether respondents used these applications,
which ones they used, what they used them for and if they thought it was useful for their library
to deliver services through these applications.

Section C asked questions on whether the respondents owned mobile devices and if they had
Internet capabilities, whether they thought it was useful accessing library services through their
mobile devices and the kind of library services they thought should be delivered through these
mobile devices.

The following paragraph will explain the methods that were used in the analysis and
interpretation of the data that was collected.

3.6 Data Analysis and Interpretation

The concern of data analysis is to develop and apply methods and techniques for the
organization and analysing of data. This entails a comprehensive study of collected data,
dividing it into patterns that can be managed and knowing the trend in order to respond to
research questions (Babbie, 2010; Sarantakos, 2005; Singleton & Strait, 2005).

The qualitative data was analysed using qualitative methods of description and thematic text
analysis. The quantitative data was interpreted using quantitative methods such as inferential or
descriptive numeric analysis (Creswell, 2009). The basic aim of statistical analysis is to
encapsulate the data that has been collected in a form that will answer the research questions,
hence enabling conclusions to be drawn from the data (Powell and Connaway, 2004).
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The researcher analysed the data through the following phases;

Preparation of data

The data was prepared by editing and coding it.

» The editing involved scrutinizing the collected data (questionnaire) to find out if

guestions were fully answered and to help avoid duplicated coding by ensuring
that related questions were excluded. This phase also enabled the researcher
identify irrelevant answers which were removed. The researcher together with
the research assistant edited all the questionnaires that were returned to ensure
that only questionnaires which were completed were included in the coding
process. This was done to ensure that the coding was correctly done.

The coding of the closed-ended questions was done by translating the responses
into numerical codes (Sarantakos, 2005) and by employing descriptive coding
(Kumar, 2005). The answers to the open-ended questions were written out.
Similar answers were grouped together. Recording the open-ended questions
this way allowed for easy analysis and interpretation as they were all explained in

the analysis and interpretation processes.

Entering of data

After editing and coding of the data, the data were entered into the SPSS system. The
data was then run in the system to generate the results which were used for the analysis
and interpretation. This made it easy for tables to be drawn and for cross tabulation of
the results. Microsoft Excel was then used to draw the graphs.

Presentation of Data

This phase followed next after the data was entered in to the system and the analysis
completed. The analysed data was presented in the form of text and graphs which were

drawn using Microsoft Excel.
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o Data analysis and interpretation
The data that was presented was analysed through the processes mentioned above.
The analysed data together with the literature as well as the researcher’s background
knowledge of the study area were used for the interpretation.
The interpretation was done according to the sub-divisions that were provided in the
guestionnaire. Each analysed question (both closed and open ended) were taken and an
interpretation given to each of them by way of discussions using the literature or
knowledge of the research area to either support the findings or explain why the results
are the way they are.
3.7 Conclusion
This chapter outlined the research methodology adopted for this study. The chapter comprised
an explanation for the selection of the research location and target group for the study. The
sampling techniques and sample size were also discussed. The data collection methods were
explored, a single method was used (a questionnaire) to collect data from 155 graduate
students through simple random sampling. The researcher discussed advantages as well as
disadvantages associated with this data collection instrument. There was a brief discussion on
the application of the research questions to the study. The SPSS package was used to analyse
the data and Microsoft Excel was used to draw the graphs. These were used to interpret the
data which was presented in the form of text and graphs. The following chapter will report in

detail the findings from the data that was collected and analysed.
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CHAPTER FOUR

DATA ANALYSIS AND INTERPRETATION

4.1. Introduction

This chapter provides a presentation of the data collected by means of questionnaires
administered to graduate students of the UDS in Ghana, as well as the analysis and
interpretation of the data that were collected. It focuses on addressing the study’s main problem

and sub-problems and brings these in line with the literature.

A total of 155 questionnaires were distributed, 119 questionnaires were retrieved and found
useful for analysis, thus achieving a response rate of 76.7%. This is regarded as very good for

analysis and reporting (Babbie, 2010).

The chapter has been organized into the following sub headings according to the sub sections

of the questionnaire:

¢ Demographic details of the population
e Use of Web 2.0 applications
e Use of mobile devices

4.2 Demographic details of the population

4.2.1 Age of respondents

Out of the total number of 119 respondents, 31 (26.1%) were younger than 30 years, 57
(47.9%) were between the ages of 30 and 39 years, 25 (21%) were between the ages of 40-49
years and 6 (5%) were 50 years and older. From these figures it can be seen that the majority
88 (73.9%) of the graduate students are under 40 years old. Only 31 (26.1%) respondents were

above 40 years. This age range reflects the general trend in student ages of the University as
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the University’s statistics show that majority (85%) of students of the University fall between the

ages of 20 and 40 years (UDS Graduate School handbook, 2011).

4.2.2 Gender of respondents

Out of the total number of 119 respondents, 74 (62.2%) were male and 45 (37.8%) were female.
This is representative of the situation in Ghanaian universities where male students out number
female students. This is affirmed by Wilson-Tagoe & Tete-Mensah (2011) when they assert that
the enrolment of women in tertiary education in Ghana is highly inadequate as compared to

males.

4.2.3 Programmes pursued by graduate students

Out of the 119 respondents, 44 constituting the highest percentage of 37% were pursuing MA
courses. Those pursuing MPhil were 39 thus 32.8% of the target population. MSc students were
30 (25.2%) while PhD students were only 6 thus 5% of the target population. Therefore an
overwhelming 113 students (95%) were pursuing Masters Programs with only 6 (5%) pursuing
PhD programmes. Many of the graduate programmes on offer at UDS are at the Masters level
with only a very few PhD programs. UDS is a very young University (20 years) and as such
emphasis has been on undergraduate and more recently Masters programmes (UDS Graduate

School handbook, 2011). This could account for the low humber of PhD students.

In the following section, the researcher will discuss the use of Web 2.0 applications by UDS

graduate students.

4.3. Use of Web 2.0 applications

As discussed in chapter two, many libraries especially in the United States are riding the wave
of Web 2.0 applications to promote many interactive services. These include the provision of

real time services such as the use of Instant Messaging, RSS Feeds, and Bookmarking, etc.
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(Chua & Goh, 2010; Harinarayana & Raju, 2010). To ascertain whether respondents used such
Web 2.0 applications, they were asked to indicate their use or non—use of Web 2.0 applications
in general. Out of the total of 119 respondents, 106 (89.1%) answered in the affirmative while 13

(10.9%) answered in the negative.

With a view to future implementation in the library this response was found to be encouraging to
the researcher because it meant that the majority of the respondents knew what these

applications were and used some of them.

However, it is worth noting that the main reasons respondents who answered in the negative
gave for not using these applications were “not having the ability to use them or not having
access to them”. The researcher does not view this as a drawback but an opportunity to
introduce and train the few non-users to these Web 2.0 applications and also inform them about

the benefits they stand to gain from using them.

4.3.1 Types of Web 2.0 applications used

Out of the 106 respondents who indicated they used Web 2.0 applications, the most used Web
2.0 applications were Social Networking Sites with 105 (99%) respondents, Instant Messaging
with 66 (62.2%) respondents and Video Sharing with 65 (61.3%) respondents respectively.
Other applications used were Microblogging 44 (41.5%), RSS Feeds 43 (40.5%), Blogs 42

(39.6%), Wikis 36 (33.9%), Photo Sharing 32 (30.1%) and Social Bookmarking 17 (16%).

Responses exceeded the 106 respondents because respondents could give multiple responses
to this question. 105 out of the 106 respondents indicated that they used Social Networking
Sites (SNS). The high usage of Social Networking could be attributed to the ease of use of
these applications (Ulrich et al., 2008). This then provides an opportunity for the UDS library to
take advantage of this phenomenon to share information among its users through these Web
2.0 applications.
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The findings further show that other Web 2.0 applications such as Social Bookmarking, Blogs
and Wikis are less used by the respondents even though these are very important applications
that libraries have implemented to enhance their library services (Mahmood & Richardson,
2011; Hiranarayana & Rayu, 2010; Shrager, 2010; Ouyang & Chu, 2009). The low usage of
these applications could possibly be because these applications are more often used for
academic purposes (in places they are used), however in respondents’ academic environment,

these applications are not used much, hence the incidence of low use by these respondents.

Some respondents however indicated that they used “Dropbox”, “Skype” and “WhatsApp” which
are Web 2.0 applications that were not mentioned by the researcher. It was, however,
recognized that most of those who used these applications appeared to be very conversant in

the usage of a number of the listed Web 2.0 applications.

The graph below is a representation of the responses.
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Fig. 1. Types of Web 2.0 applications used by respondents

4.3.2. The frequency of usage of Web 2.0 applications

A five point Likert scale was used to ask respondents how often they used the various Web 2.0
applications mentioned above. SNS was indicated as the most frequently used by respondents.
41 (38.6%) of the 106 respondents who indicated they used the Web 2.0 applications stated
that they used SNS on a daily basis with only 3 (2.8%) indicating that they had never used it.
This 2.8% could be using some of the other Web 2.0 applications listed. Instant Messaging
followed closely with 28 (26.4%) of the 106 respondents using it daily with 5 (4.7%) respondents
never using it. Besides these two applications, the other Web 2.0 applications were hardly used

by respondents on a daily basis.

Figure 2 below depicts the frequency of usage by respondents.
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Fig. 2: Frequency of usage of Web 2.0 applications

4.3.3 Use of Web 2.0 applications in library service delivery

Respondents were asked to indicate whether Web 2.0 applications could be used to deliver
library services and if the UDS Library used any of those applications to deliver library services.
Out of the total number of respondents (119), 110 (92.4%) indicated that Web 2.0 applications
could be used to deliver library services with 8 (6.7%) indicating that it could not be done. There
was however 1 (0.8%) respondent who did not answer this question. Reasons given by the

6.7% who indicated that it could not be done were:

e That there was either very limited, slow or virtually no Internet connectivity. Such a
network could therefore not be used to undertake this endeavor of using Web 2.0

applications to deliver library services.

50

© University of Pretoria



<
>
=
=
=

e Lack of ability by respondents in using the Web 2.0 applications.

¢ Inadequate resources of the library such as insufficient funds to implement such a
project. For instance, funds to acquire needed equipment and to train staff to adequately

manage the system.

The positive response on the possibility of delivering Web 2.0 based library services affirms
what has been noted in the literature namely, that libraries the world over are leveraging Web
2.0 applications to enhance their library services (Hiranarayana & Raju, 2010; Mahmood &
Richardson, 2011; Ouyang & Chu, 2009; Shrager, 2010). This can also be seen in the light of
McManus’ (2009) assertion that academic libraries do not have a choice but to integrate these
technologies into their services otherwise they will lose their relevance since these Web 2.0

applications have become a major aspect of the lives of their users.

As to whether the library used Web 2.0 applications to deliver services, 96 (80.7%) out of the
119 respondents indicated in the negative with 19 (15.9%) indicating that the library used the
Web 2.0 applications to deliver services. The remaining 4 (3.4%) did not respond to this

guestion.

Although it is a known fact that the UDS library does not deliver Web 2.0 based library services,
some respondents indicated in the positive. It could be inferred from the positive responses that
those respondents never used the library and so may be ignorant of the services provided or
they were ignorant of what constituted Web 2.0 applications. Any regular user of the UDS library
would be aware of the non-existence of these services, and would therefore not have answered
in this way. On the other hand, users who did not know what constituted Web 2.0 based library
services may have misconstrued some of the e-resources which they accessed within the
library to be Web 2.0 based library services. The researcher is, however, of the opinion that the

former is the case.
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4.3.4 Usefulness of Web 2.0 applications in libraries

Web 2.0 applications are noted to facilitate sharing, networking and disseminating information
among friends and other professional groups (Tripathi & Kumar, 2010). As a result of the
numerous touted benefits of Web 2.0 applications (McManus, 2009; Ouyang & Chu, 2009;
Hiranarayana & Raju, 2010; Shrager, 2010; Mahmood & Richardson, 2011), the researcher
decided to find out respondents’ perception of the usefulness of delivering Web 2.0 based

library services in their library.

On a five point Likert scale, respondents (119) were asked to rate the possible usefulness of
certain Web 2.0 applications in a University library. The responses were as follows; Instant
Messaging 50 (42%), SNS 44 (36.9%) and Social Bookmarking 29 (24.3%) were those deemed
as being ‘extremely useful’ whilst Photo Sharing 4 (3.3%), Video Sharing 4 (3.3%) and

Microblogging were the applications very few respondents thought as being ‘extremely useful’.

On the whole, the ratings indicated that most of the respondents viewed the Web 2.0
applications as being useful to the library environment. Very few respondents (ranging from 4
(3.3%) for Instant Messaging and Blogs to 10 (8.4%) for Microblogging, Photo Sharing and
Video Sharing) thought otherwise. This could be because respondents who used the Web 2.0
applications in everyday life were aware of the benefits of these applications and were therefore
of the opinion that their application in the library could be highly beneficial to them. The diagram

below illustrates the ratings of respondents.
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Fig. 3: Rating of usefulness of Web 2.0 applications

4.3.5 Abilities of respondents in the use of Web 2.0 applications

The researcher wanted to ascertain the abilities of respondents in the use of the Web 2.0

applications used for the study. On a five point Likert scale, respondents were requested to rate

their abilities in using the applications. The 106 respondents who indicated they used the Web

2.0 applications rated their proficiency in using them as follows; SNS and Instant Messaging

were leading with 49 (46.2%) and 33 (31.1%). Very few respondents indicated that they had

excellent abilities in the other Web 2.0 applications with RSS Feeds being the lowest with 2

(1.8%). This difference could be attributed to the fact that SNS and Instant Messaging have

been reported earlier as being the most often used Web 2.0 applications by respondents. The

high usage of these two applications is a confirmation of respondents’ earlier indication that they

had acquired excellent abilities with regards to the use of these applications as a result of their

constant use of them.
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On average, many respondents also indicated that their abilities with regards to the usage of
Web 2.0 applications were either ‘very good’ or ‘good’- Video Sharing 56 (52.8%), Instant
Messaging 50 (47.1%) and SNS 46 (43.3%) were the applications with the highest such
responses. Then Wikis 45 (42.4%), Photo Sharing 41 (38.6%), Microblogging 39 (36.7%), Blogs
35 (33%), RSS Feeds 33 (31.1%) followed in that order with Social Bookmarking being the least

with 30 (28.3%).

Also, the high responses for the Video Sharing, Instant Messaging and Social Networking could
possibly be attributed to the regular use of applications such as YouTube, to download films and
music, Google chat, Facebook chat and WhatsApp which many of these students used regularly

to pass time and finally Facebook for socializing and entertainment purposes.

It can thus be concluded from the responses that the frequent use of these Web 2.0 applications
by respondents for socialization and entertainment purposes has led to their proficiency in the

use of these applications.

Fig. 4 shows the respondents’ responses with regards to their abilities to use the Web 2.0
applications mentioned. The use of mobile devices by graduate students of UDS will be

discussed in the next section.

54

© University of Pretoria



Users Ability in Using Web 2.0 Application

60%
50%
40%
20% M Excellent
H Very Good
20% = Good
m Not so good
10% m Poor
0%
Q
o
é’c“
&
e
<
O

Fig. 4: Users’ ability in using Web 2.0 applications

4.4 Use of mobile devices

Respondents were asked to indicate whether they owned a mobile device. All respondents
(119) answered in the affirmative. This goes to affirm the ITU’s claims that mobile phone
penetration rates in low-income countries is 45% and that of lower-middle-income countries is
76% (ITU as cited in UNDP, 2012). Ghana falls within the second category, which means that
about 76% of people living in Ghana own or have access to mobile phones. This could therefore

explain why all respondents said they had at least one or more mobile devices.

A question was then posed to respondents (119) to indicate all the types of mobile devices they
owned. Of all mobile devices indicated by respondents, 117 owned a mobile phone and this
constituted 52.7% of all the devices owned by respondents with the laptop following with 82

55

© University of Pretoria



(36.9%), the iPad 13 (5.8%), iPod touch 4 (1.8%), and Galaxy tab 3 (1.4%). Ownership of the

PDA and the eBook reader constituted 3 (1.4%).

Below is a diagram showing the mobile device ownership of respondents.

Galaxy tab, eBook

o )
iPod Toudh, 13%_ ["PA09% peader, 0.4%

1.8%

Fig. 5: Mobile device ownership

It is worth noting that because respondents had to indicate all the mobile devices they owned,
the number of mobile devices counted exceeded the number of respondents since some

respondents owned two or more mobile devices.

A further question was asked as to whether their mobile devices could access the Internet. Here
104 (87.4%) out of the 119 respondents stated that their mobile devices could access the

Internet with 12 (10.1%) indicating otherwise. There were however some respondents 3 (2.5%)
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who did not respond to this question. This high response rate supports the fact that Internet
penetration in Ghana is growing at a fast rate as stated by the Government of Ghana official
portal (2012) of about 5% within a year (from 5.2 % in 2010 to about 10 % in 2011)

(Government of Ghana official portal, 2012).

4.4.1 How respondents used their mobile phones

As mentioned earlier, the findings indicated that all 119 respondents owned a mobile phone. It
was therefore deemed necessary to determine what respondents used their mobile phones for.
As stated in chapter two, the latest figures from ITU (2011) indicate that mobile phone
penetration rates stand at almost 45% in low income countries and 76% in lower-middle-income
countries of which Ghana is one. The researcher, as a result of this report, assumed that most
respondents would at least own a mobile phone. This assumption was confirmed when data

gathered from the study indicated that all respondents (119) had a mobile phone.

Respondents were therefore asked to indicate the uses to which they put their mobile phone so

as to verify if accessing the Internet was a part of their normal activities on their mobile phones.

Respondents indicated that they used their mobile phones for a variety of purposes listed as

follows:

e All the 119 respondents, constituting 100% response for this question used their mobile

phones to make/receive calls.

o Text messaging followed with 117 (98.3%).

e Listening to the radio was next with 97 (81.5%).

e Taking photographs then followed with 91 (76.4%)

e Surfing the net was 90 (75.6%)
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e Send/receive emails was 79 (66.3%)

e Playing games was 73 (61.3%)

¢ Viewing maps 52 (43.6%)

e Recording video clips 49 (41.1%)

¢ The least was watching television programmes 23 (19.3%)

According to BusinessGhana (2012), as a result of the many challenges Ghanaians face with
fixed-line communication among which are overall poor infrastructure, power supply problems
and the high cost of satellite bandwidth, many Ghanaians have resorted to the uptake of mobile
communications. This could probably explain why there was a 100% response rate for the

make/receive calls with regards to uses to which respondents put their mobile phones.

4.4.2. Web 2.0 applications used by respondents through their mobile devices

It was deemed necessary to ascertain whether respondents used their mobile devices to access

Web 2.0 applications. A question to this effect was thus posed to respondents.

The majority of respondents 99 (83.2%) out of the 119 indicated that they used their mobile
devices to access some of the Web 2.0 applications earlier mentioned, with 20 (16.8%)
indicating they did not access any of those applications with their mobile devices. Some of the
reasons given by the few respondents who do not use their mobile devices to access any of the
Web 2.0 applications included the Web 2.0 applications not being accessible to them and not

knowing how to use these applications.

The major reason given by respondents was, however, that their mobile devices did not have
Internet capabilities. This the researcher presumed could be attributed to a number of factors

such as a respondent having just an old mobile phone with no Internet capabilities as her/his
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only mobile device. Other factors could be respondents staying in an area where there is no
Internet coverage or network access challenges, cost, respondents not knowing how to use the
wide and powerful array of functionalities of their mobile devices to access these Web 2.0
applications (Saravani, 2010). Lastly, the researcher gathered from the data collected that some
respondents’ misapprehended mobile phones for mobile devices and as such when they used

their laptops to access the Internet, they did not consider the laptops as mobile devices.

It is notable that in an earlier section of this chapter when respondents were asked if they used
the Web 2.0 applications, 106 (89.1%) of respondents said Yes while 13 (10.9%) said No.
However when they were asked if they used their mobile devices to access these applications

99 (83.2%) said Yes while 20 (16.8%) said No.

It can thus be noted that not all respondents who used the Web 2.0 applications accessed them
through their mobile devices because the percentage of those who indicated that they generally
used Web 2.0 was higher than those who used Web 2.0 applications through their mobile
devices. It could therefore be assumed that the difference could be as a result of some
respondents using the Web 2.0 applications through other devices such as desktop computers

in their homes or in the library.

4.4.3 Usefulness of accessing library services through mobile devices

Respondents’ views were sought as to the usefulness of accessing their library’s services
through their mobile devices. This was to determine opinions of respondents on the usefulness
of such services and their interest and desire to patronize such services. With regards to the
usefulness of accessing library services through their mobile devices, 110 (92.4%) of the 119
respondents indicated they wished they could access their library through their mobile devices

with 9 (7.6%) indicating otherwise.
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Most of the 9 (7.6%) respondents who indicated it would not be useful did not state reasons for
their stance. The only reason presented against the usefulness of accessing the library through
mobile devices had to do with cost. This confirms Lippincott's (2010b) finding that many
students state cost as the main reason for not using the Internet capabilities of their mobile
devices. The UNDP (2012) further states that for people at the bottom of the pyramid, the price
of mobile services still remain high as it can amount to 15.75% of monthly average per capita
income in countries with low income. This is made worse by the non-existence of mobile

telephone service coverage in remote and marginalized areas.

All 119 respondents were then asked to specifically indicate the kind of library services they
would like to access on their mobile devices. Of the library services respondents indicated they
would want to access on their mobile devices, the most preferred were Reference Services and
this was by 110 respondents constituting (92.4%) of total number of responses. This was
followed by access to E-resources 96 (80.6%), Library news 89 (74.7%), Searching the OPAC

88 (73.9%) Circulation Services 86 (72.2%) and finally Subject Guides 71 (59.6%).

It is again worth noting that responses exceeded the number of respondents because there

were multiple indications of choices by respondents.

The figure below shows the responses.
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Fig. 6: Preferred library services

4.4.4 General comments

To ensure that respondents could express their opinions on the questionnaire and its subject
matter, the opportunity was provided to respondents to make a few general comments with
regards to the questionnaire by means of open-ended questions. Comments were made by 8

(6.7%) out of the 119 respondents. The comments that were made included the following:

e Hopes for the implementation of Web 2.0 applications in the library

e The use of Web 2.0 applications could

» facilitate easy access to the library’s resources

» enhance teaching and learning for graduate students.

> enhance information dissemination.
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¢ High cost of implementing such a project was also expressed as they felt cost could be a

barrier to its success.

These comments are further discussed below.

Web 2.0 applications facilitate easy access to any academic library’s services because these
Web 2.0 applications are easy to use due to their desktop like interfaces (Rollett, et al, 2007).
This ease of use reflects in the high adoption rate of these applications because people feel
comfortable using them. The open nature and ease of use of the Web 2.0 applications make
them very useful in the teaching and learning environment (Lippincott, 2010a). Various studies
have shown that a number of universities have applied these Web 2.0 applications in their
service delivery efforts (Marmood & Richardson, 2011; Hiranarayana & Rayu, 2010; Shrager,

2010; Ouyang & Chu, 2009).

As Rollett et al. (2007) have posited, the use of WAP for mobile devices has made it easier and
cost effective for Web 2.0 applications to be accessed by mobile devices because users do not
need additional software to enable them access these applications. This has therefore resolved
such fears which respondents had expressed concerning cost of using these applications with

regards to access and updates.

It could possibly be because of these reasons that some respondents indicated that

implementing Web 2.0 tools at the UDS Library had become necessary.

Overall, these comments by these very few respondents appear to show their appreciation of

what Web 2.0 based library services entail.

4.5 Conclusion

This chapter presented the data, analyzed and interpreted it. The data was collected through

the use of a 23 item questionnaire administered to 155 respondents. A total of 119

62

© University of Pretoria



TEIT VAN PRETO
Y OF PRETO
ITHI YA PRETO

mn
«Z

guestionnaires were retrieved and found to be suitable for analysis. The data was analyzed

through the use of the SPSS package and was presented by use of text and bar and pie charts.

The analysis and interpretation of the data was done according to the sub-divisions used in the
guestionnaire. These sub-divisions were demographic details of the population, use of Web 2.0
applications and the use of mobile devices. Based on the analysis and interpretation, findings
were drawn from the data presented. General comments by respondents were then discussed
and a conclusion to the chapter was then drawn. The following chapter will discuss the

conclusions to the study and provide recommendations.
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CHAPTER FIVE

CONCLUSION AND RECOMMENDATIONS

5.1. Introduction

Academic libraries the world over are leveraging new technologies such as mobile technologies
and Web 2.0 applications to enhance their service delivery efforts to their users. However, this
phenomenon is yet to be fully embraced by academic libraries in sub Saharan Africa and other

places in the developing world.

The purpose of this chapter 5 is therefore to expand on and draw conclusions to the research
guestions as stated in chapter 1. These conclusions are drawn based on the research findings
as presented in chapter 4 and the literature reviewed in relation to this study as presented in

chapter 2.

The chapter ends with a discussion of recommendations based on data collected and analyzed,

taking cognizance of the reviewed literature.

5.2. Findings

This study sets out to investigate how mobile technologies could be used to implement Web 2.0

based service delivery to graduate students in the UDS library.

Arising out of this research question, the following sub-questions were formulated:

What is Web 2.0 and how can Web 2.0 applications be used in an academic library for

enhanced service delivery?

What are the types of mobile technologies currently available?
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What are the advantages and challenges in using mobile technologies in the academic

library?

Which library services can be provided through the use of Web 2.0 applications making

use of mobile technologies?

The subsequent paragraphs discuss the results of the empirical study as they pertain to the

research sub problems within the context of the reviewed literature.

5.2.1. What is Web 2.0 and how can Web 2.0 applications be used in an academic library

for enhanced service delivery?

The term Web 2.0 has been variously described by a number of Web 2.0 proponents as
discussed in chapter two. The literature has also shown that there are different types of Web 2.0
applications. Some of the types of Web 2.0 applications as discussed in the literature review in
chapter two include Blogs, Instant Messaging (IM), Real Simple Syndication (RSS) Feeds,
Social Networking Sites (SNS), Podcast, Vodcast, Wikis, Photo Sharing and Microblogging.
Graduate students of UDS affirmed that they used some of these applications through their
mobile devices. SNS and IM were the only two applications which were used on a daily basis by
a considerable number of students. The respondents also indicated that they were most

proficient in the use of these two applications.

As indicated in chapter two, many academic libraries have adopted Web 2.0 applications to
enhance their service delivery. The UDS Library has not yet adopted any of the Web 2.0
applications in its service delivery. However, almost all graduate students who participated in
the study indicated that Web 2.0 applications would be useful in delivering library services and
that implementing Web 2.0 applications to enhance service delivery at the UDS Library has

become necessary.
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5.2.2. What are the types of maobile technologies currently available?

There are a number of mobile technologies currently available but this study discussed only the
most prolific ones. These include 2G technologies (GSM), 2.5G technologies (EDGE, GPRS),
3G technologies and 4G technologies (WiMAX). The literature study indicated that EDGE and
WIMAX were the most appropriate for the implementation of mobile based service delivery in
the Ghanaian environment due to their relatively low cost and high speed. It is these

technologies that have enabled the delivery of internet services through mobile devices.

All the graduate students owned at least one or the other mobile device with Internet capabilities
with all respondents owning a mobile phone. The ownership of an Internet enabled mobile
device is essential for the delivery of Web 2.0 mobile based library services. This obviously
creates an opportunity for the UDS Library to deliver some of its services through some of these
mobile technologies. Although the UDS Library does not offer services through these mobile
devices, students’ expressed their desire to access the library’s resources through their mobile
devices. This showed that with the necessary infrastructure and technical expertise there exists
a real possibility of delivering library services through mobile devices to graduate students at

uDS.

5.2.3. What are the advantages and challenges in using mobile technologies in the

academic library?

Academic libraries could benefit immensely from using mobile technologies to deliver library
services to their users. Some of the advantages of using mobile technologies have been noted
as being able to retain library users and enable libraries have access to their users through
services they are familiar with. They enable wider penetration of service delivery and some of
the mobile technologies make use of megabit rather than per second billing which has cut down

on cost of being online.
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The implementation of mobile technologies in libraries comes with some challenges which must
be noted and managed to ensure success. Some of the challenges as noted in chapter two
include slow connectivity nature of mobile devices, small screen, limited memory and the
inability of some of the mobile devices to print documents, lack of knowledge and skill in ICT by
the librarians who would implement the technologies as some of the problems that come with
the use of mobile technologies. Even though these challenges are profound at the UDS Library,
respondents indicated in chapter four that they would like to access their library’s resources

through their mobile devices.

5.2.4. Which library services can be provided through the use of mobile technologies?

Many academic libraries as discussed in chapter two are offering a broad variety of mobile

services to their users in order to enhance their service delivery.

Although the UDS library does not offer any mobile library services, the majority of the
respondents said that it would be useful if they could access their library’s services through their
mobile devices and expressed their desire to do so. The services they would like to have access
to included: Reference services, circulation services, searching the OPAC, accessing library

news, e-resources and subject guides.

There were however, a few respondents who indicated they did not wish to access their library
through their mobile devices. Reasons given for this lack of desire were mostly attributed to
cost. This confirms Lippincott’s (2010b) finding that many students state cost as the main

reason for not using the Internet capabilities of their mobile devices.

5.3. Recommendations

Arising out of the literature review, the findings of the study and the conclusions drawn, the

following recommendations for the UDS library are made.
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¢ Management of UDS library system should as a matter of urgency initiate some Web 2.0
based services. With this in mind, the UDS Management should also commit substantial
amount of money to ensure the implementation and consequent sustainability of a
project of this nature.

e The UDS library needs to fully automate its system in order to successfully implement a
mobile based Web 2.0 library service. The Management of the University and the ICT
department should as well seriously consider giving the library a bigger Internet
bandwidth which can support such a service.

e The library should consider recruiting staff with the requisite technical expertise.
Alternatively identified staff with potential to acquire this technical know-how could also
be retrained to adequately manage the project.

e It is also essential that the UDS Library puts in place a continuous training package for
its entire staff. The library should also offer training to students on how to effectively use
these Web 2.0 applications through their mobile devices to access the library’s

information resources.

5.4. Recommendations for further study

The researcher would like to suggest that further studies be conducted on all the campuses of
the University to ascertain if the results obtained in this study which show enthusiasm among
the graduate students based in the Graduate School for mobile based Web 2.0 library services,

is a general feeling among the entire student body.

The researcher would also recommend that a study be conducted in the future to investigate the

impact of training users in the use of Web 2.0 applications in their research efforts.
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5.5. Conclusion

In conclusion, Web 2.0 applications and mobile technologies have changed the way people
access information. As a result, many academic libraries are now taking advantage of these
technologies to deliver enhanced services to their users. The UDS Library however, has not as
yet taken advantage of this situation even though respondents have indicated in the study that
they own Internet enabled mobile devices and they would also like to access their library’s
services through these Web 2.0 applications using their mobile devices. The study has therefore
showed that there is a great potential for implementing these technologies. Furthermore, this
study could also serve as a foundation for other academic libraries in Ghana to conduct
research into the possibility of using these technologies for enhanced service delivery in their

libraries.

69

© University of Pretoria



TEIT VAN PRETO
ITY OF PRETO
ITHI YA PRETO

mn
«Z

References

Abedin, B. 2011. Web 2.0 and online learning and teaching: a preliminary benchmarking
study. Asian Social Science, 7(11): 5-12. [Online]. Available:

<http://www.researchonline.mg.edu.au/vital/access/manager/Repository/mag:16067/DS0

1 > [Accessed 30 May 2012].

Akhtar, S. n.d. 2G-5G networks: evolution of technologies, standards and deployment.
[Online]. Available: <http://123seminarsonly.com/Seminar-Reports/012/64344596-2G-
5G-Networks-Encyclopedia-Paper.pdf> [Accessed 20 June 2012].

Anderson, P. 2007. What is Web 2.0? ldeas, technologies and implications for
education. JISC Technology and Standards Watch, Citeseer. [Online]. Available:
<http://www.jisc.ac.uk/media/documents/techwatch/tsw0701b.pdf> [Accessed 26 July
2012].

Avenoglu, B. 2005. Using mobile communication tools in Web based instruction.
[Online]. Available: <http://www.google.com.gh/#hl=en&sclient=psy-
ab&g=Avenoglu%2C+B.+2005.+Using+mobile+communication+tools+in+Web+based+in
struction&oq > [Accessed 20 April 2012].

Babbie, E. 2010. The practice of social research. 11th ed. Wadsworth Cengage
Learning: Belmont.

B'far, R. 2005. Mobile computing principles: designing and developing mobile
applications with UML & XML Cambridge: Cambridge University Press: Cambridge.
Blanche, M. T. & Durrheim, K. (eds.) 1999. Research in practice: applied methods for

the social sciences. UCT Press: Cape Town.

70

© University of Pretoria


http://www.researchonline.mq.edu.au/vital/access/manager/Repository/mq:16067/DS01
http://www.researchonline.mq.edu.au/vital/access/manager/Repository/mq:16067/DS01

TEIT VAN PRETO
ITY OF PRETO
ITHI YA PRETO

mn®
«Z

Boulos, M. N. K. & Wheeler, S. 2007. The emerging Web 2.0 social software: an
enabling suite of sociable technologies in health and health care education. Health
Information and Libraries Journal, 24(2): 23.

Boulos, M. N., et al. 2006. A proposed semantic framework for diabetes education
content management, customisation and delivery within the M2DM project. Computer
Methods Program, 83: 188-97.

Bradford, D. J. 2010. Emerging and disruptive technologies for education: an analysis of
planning, implementation and diffusion in Florida’'s Eleven State University system
institutions. [Online]. Available:
<http://etd.fcla.edu/CF/CFE0002989/Bradford_Deborah_J 201005 EdD.pdf>

[Accessed 20 October 2011].

Business Ghana. 2012. The transition of mobile in Africa and Ghana. [Online]. Available:
<http://www.businessghana.com/portal/news/index.php?op=getNews&id=171718>
[Accessed 9 November 2012].

Cardon, P. W., & Okoro, E. 2010. A measured approach to adopting new media in the
business communication classroom. Business Communication Quarterly, 73(4), 434-
438.

Casey, M. & Savastinuk, L. 2006. Library 2.0: Service for the next generation library.
Library Journal. [Online]. Available:
http://www.libraryjournal.com/article/CA6365200.html [Accessed 12 February 2010]
Castells, M. 2007. Mobile communication and society: a global perspective. Cambridge,
MA: MIT Press.

Chew, 1. 2008. Web 2.0 and library services for young adults: an introduction for
librarians. [Online]. Available: <http://www.ifla.org/files/assets/libraries-for-children-and-

ya/publications/Web%202.0%20and%20Library%20Services%20for%20Young%20Adult

71

© University of Pretoria



TEIT VAN PRETO
ITY OF PRETO
ITHI YA PRETO

mn®
«Z

$%20-%20An%20Introduction%20for%20Librarians_IFLA%20CHILD-
YA%20Section_Dec%202008.pdf > [Accessed 12 November 2012].

Choi W. 2009. Development and application of mobile technology in South Korean
libraries. [Online]. Available: <http://www.librijournal.org/pdf/2009-1pp14-22.pdf> [Access
20 December 2011].

Choy, F. C. 2010. From library stacks to library-in-a-pocket: will users be around?
Library Management, 32(1/2): 62-72.

Chua, A. & Goh, D. 2010. A study of Web 2.0 applications in library websites. Library
and Information Science Research, 32(3): 203-11.

Coombs, K. A. 2007. Building a library web site on the pillars of Web 2.0 computers in
libraries. 27(1). [Online]. Available: < www.infotoday.com/cilmag/jan07/Coombs.shtml>
[Accessed 20 February 2012].

Creswell, J. W. 2009. Research design. 3rd ed. Sage: Los Angeles, CA.

Darwish, A. & Lakhtaria, K. . 2011. The impact of the new Web 2.0 technologies in
communication, development and revolutions of societies. Journal of advances in
Information Technology, 2(4).

Ghana MMA, 2013. Ghana is first in mobile broadband penetration in Africa. [Online].
Available: http://www.ghanamma.com/2013/01/ghana-is-first-in-mobile-broadband-
penetration-in-africa/ [Accessed 15 January 2013].

Harinarayana, N. S, & Raju, N. V. 2010. Web 2.0 features in university library web sites.
Electronic Library, 28(1): 69 - 88. [Online]. Available:
<http://www.emeraldinsight.com/journals.htm?articleid=1839509&show=htmI>
[Accessed 4 March 2012].

Hey, J., 2007. Designing mobile digital library services for pre-engineering and

technology literacy. International Journal of Engineering Education, 10(3): 441-53.

72

© University of Pretoria



TEIT VAN PRETO
ITY OF PRETO
ITHI YA PRETO

mn®
«Z

Hoffman, K. et al. 2008. Library research skills: a needs assessment for graduate
students workshops. [Online]. Available:
<http://www.google.com.gh/url?sa=t&rct=j&g=&esrc=s&source=web&cd=3&cad=rja&ved
=0CE0QFjAC&url=http%3A%2F%2Fwww.istl.org%2F08-
winter%2Frefereed1.html&ei=rDJHUfeROOOQOAXRUICWBQ&uUsg=AFQjCNHfJarHF66nN
vAb_CKN1lo yAPvV8xg&bvm=bv.43828540,d.d2k> [Accessed 18 March 2013].

IBM DeveloperWorks Interviews 2006. Tim Berners-Lee (talking to Scott Laningham).
[Online]. Available: <www.ibm.com/developerworks/podcast/dwi/cm-int082206txt.html>.
[Accessed 10 March 2012].

InternetGhana Co. Ltd. 2010. Skyburst is available in Kumasi and Takoradi. [Online].
Available: <www.internetghana.com/skyburst in kumasi.htm > [Accessed 10 March
2013]

ITU. 2010. World telecommunications/ ICT indicators database. [Online]. Available:
<http://www.itu.int/ITU-D/ict/publications/world/world.htmI>. [Accessed 30 October 2012].
Jajaee, S. M & Ahmad, F.B.S. 2012. Evaluating the relationship between service quality
and customer satisfaction in the Australian car insurance industry. IPEDR, 38. [Online].
Available: <www.ipedr.com/vol38/044-ICEB12-X100100.pdf >. [Accessed 20 May 2012].
Karimi, N.C. (n.d). experiencing learning supervision sciences through atypical use of
eclective models of teaching focusing socio-cultural and human values effects. [Online].
Available: <files.ecetera.si/lIOSTE/309.pdf> [Accessed 20 May 2012].

Khiwa, B.N. 2010. Perceptions and usage of web 2.0 tools by librarians in Estonian
university libraries. Education and culture DG. [Online]. Available: < http://e-
ait.tlulib.ee/133/1/balule_nickson_khiwa_mag.pdf> [Accessed: 4 April 2012].

Kim, Y. & Abbas, J. 2010. Adoption of library 2.0 functionalities by academic libraries

and users: a knowledge management perspective. The journal of Academic

73

© University of Pretoria


http://www.internetghana.com/skyburst%20in%20kumasi.htm
http://www.ipedr.com/vol38/044-ICEB12-X100100.pdf

TEIT VAN PRETO
ITY OF PRETO
ITHI YA PRETO

mn
«Z

Librarianship, 36(3), 211-218. [Online]. Available:
<http://www.acsu.buffalo.edu/~amlowe/LIT%20REVIEW/Knowledge_Management.pdf>
[Accessed 10 January 2013].

Kim, S.H., Mims, C., & Holmes, K.P. 2006. An introduction to current trends and benefits
of mobile wireless technology use in higher education. AACE Journal, 14(1), 77-100.
[Online]. Available: <http://www.editlib.org/p/6158> [Accessed 13 March 2013].
Koseoglu, O.0. 2004. Construction project control through wireless networking. Master
Thesis in Civil Engineering Department of Middle East Technical University. [Online].
Available: http://etd.lib.metu.edu.tr/upload/3/12605292/index.pdf [Accessed February 12
2013]

Kroski, E. 2008. On the move with the mobile web: libraries and mobile technologies.
[Online]. Available: http://eprints.rclis.org/12463/1/mobile_web _Itr.pdf [Accessed 20
October 2012]

Kumar, R. 1996. Research methodology. Addison Wesley Longman: Melbourne.
Kumar,S. R, & Chobe, S.K. 2011. M-Library: library access through mobile phone.
National seminar on next generation library and information services [NeGLIS- 2011].
April 2-3, [Online]. Available: <http://www.slideshare.net/sranjan789/access-library-
through-mobile-phone> [Accessed 8 November 2011].

Lemley, T. & Burnham, J. F. 2009. Web 2.0 tools in medical and nursing school
curricula. J Med Libr Assoc. 97(1); [Online]. Available:
<http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2605032/> [Accessed 10 August 2012)
Lippincott, J. K. 2010a. A mobile future for academic libraries. Reference Services
Review, 38(2): 205 — 213.

Lippincott, J.K. 2010b. Mobile reference: what are the questions? The Reference

Librarian, 51(1): 1-11.

74

© University of Pretoria


http://www.acsu.buffalo.edu/~amlowe/LIT%20REVIEW/Knowledge_Management.pdf

TEIT VAN PRETO
ITY OF PRETO
ITHI YA PRETO

mn
«Z

Luo, L. & Bell, L. 2010. Text 4 answers: a collaborative service model. Reference
Services Review, 38(2): 274-83.

Mahmood, K. & Richardson, J. V. 2011. Adoption of Web 2.0 in US academic libraries: a
survey of ARL library websites. [Online]. Available:
<http://links4.emeraldinsight.com/journals.htm?issn=0033-
0337&volume=45&issue=4&articleid=1953766&show=pdf&PHPSESSID=5nmanlatlilbuc
hh968086t417 > [Accessed 12 April 2012].

Maharana & Panda. 2005. Virtual reference service in academic libraries: a case study
of the libraries of [IMs and IITs in India. [Online]. Available: <
http://eprints.rclis.org/9314/1/virtual_reference_service.pdf > [Accessed 18 November
2012]

McManus, B. 2009. The implications of web 2.0 for academic libraries. Electronic
Journal of Academic and special Librarianship. 10(3). [Online]. Available:
<http//www.emeraldinsight.com/journals.htm?articleid=1891436&show=  abstract &>
[Accessed 10 March 2012].

Miller, P. 2005. Web 2.0: building the new library. Ariadne, (45). [Online]. Available:
<http://www.ariadne.ac.uk/issue45/miller/> [Accessed 10 March 2012].

Miranda, F. G., Gualtieri, F. & Coccia, P. 2009. The revolutionary of Web 2.0 in library
and Information services. Journal of the European Association for Health Information
and Libraries (EAHIL), 5(1): 3-7. [Online]. Available <
http://www.eahil.net/journal/journal_2009_vol5 nl.pdf > [Accessed 20 February 2012].
Murray, L. 2010. Libraries “like to move it, move it”. Reference Services Review, 38(2),

233-249.

75

© University of Pretoria



TEIT VAN PRETO
ITY OF PRETO
ITHI YA PRETO

mn®
«Z

Myjoyonline. 2013. Mobile penetration cross 100% in Ghana. [Online] Available:
<http://business.myjoyonline.com/pages/news/201302/100891.php>  [Accessed 12
January 2013].

Nitiprechanon, W. 2012. The best practices in research management of Office of the
Basic Education Commission. Veridian E-jounal,SU,5(1). [Online]. Available:
<www?2.graduate.su.ac.th/ejournal/images/5_1/human/01.pdf> [Accessed 20 May 2012].
O’Reilly, T. 2005a. What is Web 2.0: design patterns and business models for the next
generation of software? O:Reilly website, 30" September 2005. O’Reilly Media Inc.
[Online]. Available:< http://oreilly.com/web2/archive/what-is-web-20.html|> [Accessed 28
February 2012].

O'Reilly, T. 2005b. Web 2.0: Compact Definition? [Online]. Available:<
http://radar.oreilly.com/archives/2005/10/web-20-compact-definition.html > [Accessed:
10 November, 2011].

Ouyang, F. & Chu, H. 2009. The academic library meets Web 2.0: applications and
implications. The Journal of Academic Librarianship, 35(4):324-31.

Paterson, L. and Low, B. 2011.Students attitudes towards mobile library services for
smartphones. Library Hi Tech, 29(3): 412-423.

Powell, R. R. & Connaway, L. S. 2004. Basic research methods for Librarians. 4th. ed.
Libraries unlimited: Westport, Conn.

Rempel, H.G. & Davidson, J. 2008. Providing information literacy instruction to graduate
students through literature review workshops. [Online]. Available:< http://www.istl.org/08-
winter/refereed2.html > [Accessed 28 February 2012].

Roh & Yanover. n.d. Introduction to WIMAX technology. [Online]. Available:
<http://books.google.com.gh/books?id=tGodyAUz5XwC&pg=PA1&Ipg=PA1&dqg=roh+an

d+yanover+and+wimax&source=bl&ots=bfMwQr7S6x&sig=8rrmYZx8X9SCah8bXpJ1Y

76

© University of Pretoria



TEIT VAN PRETO
ITY OF PRETO
ITHI YA PRETO

mn
«Z

W-
EltA&hl=en&sa=X&ei=4_NCUcWyHu6Z0AXg20EQ&ved=0CCsQ6AEWAA#v=0Nnepage&
g=roh%20and%20yanover%20and%20wimax&f=false> [Accessed 10 June 2012]
Rollett, H. et al. 2007. The Web 2.0 way of learning with technologies. International
Journal of Learning Technologies, 3(1): 87-107. [Online]. Available:
<wWww.cs.utoronto.ca/~mstrohm/documents/2007_JoLT_Learning.pdf> [Accessed: 26
July 2012].

Sarantakos, S. 2005. Social research. 3rd ed. Palgrave Macmillan: New York, NY.
Saravani, S. 2010. Standards informing design of library service delivery to mobile
devices and nomadic learners. [Online]. Avalilable:
<http://www.vala.org.au/vala2010/papers2010/VALA2010_39_Saravani_Final.pdf >,
[Accessed 18 November 2012].

Secker, J. 2008. Social software, libraries and distance learners: literature review.
[Project Report]. LSE, London. [Online]. Available:
<http://eprints.Ise.ac.uk/4058/1/LASSIE_lit_review(LSERO).pdf > [Accessed 10 March
2012].

Sheikh, H & Mills, K. 2010. The Open University library in your pocket. Journal of the
Research Centre for educational technology, 6(1):149-156. [Online]. Available:
<http://www.rcetj.org/index.php/rcetj/article/view/52/191 > [Accessed 18 November
2012]

Shrager, D. E. 2010. Moving past Web 2.0h! An exploratory study of academic law
libraries. Selected Works. [Online]. Available:<
http://works.bepress.com/aallcallforpapers/66> [Accessed 10 March 2012].

Singleton, R. A. & Straits, B. C. 2005. Approaches to social research. 4th ed. Oxford

University Press: New York, NY.

77

© University of Pretoria



TEIT VAN PRETO
ITY OF PRETO
ITHI YA PRETO

mn
«Z

Sponcil, M. & Gitimu, P. n.d. Use of social media by college students: relationship to
communication and self-concept. Journal of Technology Research. [Online]. Available:
http:/www.aabri.com/manuscripts/121214.pdf. [Accessed 21 November 2012].

Stangor, C. 2004. Research Methods for behavioural sciences. 2nd ed. Houghton:
Boston, Mass.

Strickland, J. 2012. How Web 2.0 works. [Online]. Available: <
http://computer.howstuffworks.com/web-201.htm> [Accessed 13 June 2012]

Sunil, P. 2010. Re: 3G mobile communication technology full report. [Online]. Available:
<seminarprojects.net/t-3g-mobile-communication-full-
report?pid=17836&mode=threaded> [Accessed 15 July 2011]

Tao, D et al. 2009. The mobile reference service: a case study of an onsite reference
service program at the school of public health. [Online]. Available:
<http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2605033/> [Accessed 2 March 2013]
Tripathi, M. & Kumar, S. 2010. Use of Web 2.0 in academic libraries: a reconnaissance
of the international landscape. International information and library review, 42(3): 195-
207. [Online]. Available: <http://www.sciencedirect.com> [Accessed: 20 September
2012].

Ullrich, C. et al. 2008. Why Web 2.0 is good for learning and for research: principles and
prototypes. In WWW 2008 International World Wide Web conference committee.
[Online]. Available: <http://wwwconference.org/www2008/papers/pdf/p705-ullrichA.pdf>
[Accessed: 26 July, 2012].

UNDP, 2012. Mobile technologies and empowerment: enhancing human development
through participation and innovation. [Online]. Available: <www.undpegov.org/mgov-

primer.html> [Accessed: 30 October, 2012].

78

© University of Pretoria



TEIT VAN PRETO
ITY OF PRETO
ITHI YA PRETO

mn®
«Z

University for Development Studies. 2011. University for Development Studies Graduate
School handbook: Tamale.

University of Michigan, (n.d.) Mobile Device Security FAQs for IT Pros. [Online].
Available:
http://safecomputing.umich.edu/main/download/Mobile%20Device%20Security%20FAQ
s%20for%201T%20Pros.pdf [Accessed 11 July 2011]

Vandi, C. & Djebbari, E. 2011. How to create new services between library resources,
museum exhibitions and virtual collections. Library Hi Tech News, 28(2):15-19.

Vila, M. C., Galvez, A. P., & Campos, J. C. 2010. Mobile services in the Rector Gabriel
Ferrate Library, Technical University of California. Reference Services Review, 38(2),
321-334.

Wentzel, P. et al. 2005. Using mobile technology to enhance students’ educational
experiences. ECAR case study.[Online]. Available:
<http://net.educause.edul/ir/library/pdf/ers0502/cs/ecs0502.pdf> [Accessed 12 July 2012]
Wilson-Tagoe, J. E. & Tete-Mensah, W. 2011. Women and leadership and management
in higher education in Ghana: “meandering the curves”. ‘In Gender and education-
towards new strategies of leadership and power. [Online]. Available:
<http://books.google.co.za/books?id=bU90DH41rAkC&pg=PA5&dg=Gender+and+Educ
ation+and+Hildegard+Macha,+Claudia+Fahrenwald,+Quirin+J.+Bauer&hl=en&sa=X&ei=
1dagULPol-vPOAWS14GwWDA&ved=0CDYQ6AEwWAA#v=0nepage&g&f=false>
[Accessed 9 November 2012].

Wimmer, R. D. & Dominick, J. R. 2011. Mass media research: an introduction.
Wadsworth, Cengage Learning: Belmont.

Zahariadis, T. & Kazakos, D. 2003. “(R)Evolution Toward 4G Mobile Communication

Systems,” IEEE Wireless Communications. 10(4).

79

© University of Pretoria



TEIT VAN PRETO
ITY OF PRETO
ITHI YA PRETO

mn
«Z

Appendix 1

QUESTIONNAIRE

Dear Sir/Madam,

Thank you very much for participating in this research. This research is being conducted by
Miriam Linda Akeriwe in fulfillment of a Masters in Information Technology Degree at the
University of Pretoria, South Africa. This mini-dissertation is focused on finding out whether
mobile devices can be used as a platform to implement Web 2.0 library services to graduate

students in the University for Development Studies Library, Ghana.

This questionnaire is organized into three sections; Section A concerns necessary background
information, Section B covers the use of Web 2.0 applications, and Section C is on the use of
mobile devices. As part of University of Pretoria policy, all information that you provide will be
treated with confidentiality and your identity will not be revealed when the study results are
reported. In order to ensure your protection, the researcher has obtained ethical approval for
this study from the University of Pretoria, EBIT faculty. The researcher is kindly requesting 10-
15 minutes of your time to answer this questionnaire. Taking part in this study may benefit you
directly since the aim is to find out if the University for Development Studies library can
implement Web 2.0 based library services using mobile devices to graduate students of the

University.

Thank you for your participation and contribution towards this mini-dissertation.

Instructions:
Please select the applicable option by making an X inside the appropriate option box provided,

and/or by adding other additional applicable options.
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SECTION A

DEMOGRAPHIC INFORMATION

1. Age
a. Below 30 [1]
b. 30-39 []
c. 40-50 []
d. Above 50 [1]
2. Gender
a. Male [1]
b. Female [1]

3. Please specify the programme that you are currently registered for e.g. MA/MSc/PhD

SECTION B

USE OF WEB 2.0 APPLICATIONS

4. Do you use Web 2.0 applications?
81

© University of Pretoria



Y OF PRET

a. Yes []

5. If you answered No to the above question, please indicate why not:

6. Which of the following Web 2.0 applications do you use? Please select all options that are

applicable and/or add those tools not mentioned.

a. Social networking (e.g.Facebook, MySpace) [ ]
b. Blogs [ ]
. Microblogging (e.g. Twitter) []
d. Photo sharing (e.g. Flickr) [1]
e. Video sharing (e.g. YouTube) [1]
f. Social Bookmarking (e.g. Delicious) [ ]
g. Wikis []
i. RSS feeds []
j. Instant Messaging []

K. Other (please specify)
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Please tick in the appropriate column to indicate how often you use the following Web 2.0

applications.

Web 2.0 tool Never Daily Weekly Monthly Ad hoc

Social

networking

Microblogging

Photo sharing

Video sharing

RSS feeds

Social

Bookmarking

Instant

Messaging

Blogs

Wikis
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8. In your opinion, can Web 2.0 applications be used to deliver library services? Please tick the

applicable option.

a. Yes []

If you answered Yes to question 8, please go to question 10.

9. If you answered No to question 8, please explain why you think so?

10. Does your library use any of the above mentioned Web 2.0 applications to deliver library

services? Please tick the applicable option.

a. Yes []

b. No []

If you answered No to question 10, please skip question 11 and go to question 12.

11. Which of the following Web 2.0 applications do you think could be used to access services at

your library? Please tick all that are applicable

a. Social networking (e.g. Facebook, MySpace) [1]

84

© University of Pretoria



b. Blogs [ 1]
C. Microblogging (e.g. Twitter) [ ]
d. Photo sharing (e.g. Flickr) [1]
e. Video sharing (e.g. YouTube) [1]
f. Social Bookmarking (e.g. Delicious) [ ]
g. Wikis []
i. RSS feeds []
j. Instant Messaging []

. In your opinion, please rate how useful you think the Web 2.0 applications listed below are in a

University library? Please tick the applicable options.

Web 2.0 | Extremely More Useful Less useful | Not useful at all
applications useful useful

Social

networking

Microblogging

Photo sharing

Video sharing
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RSS feeds

Social

bookmarking

Instant

Messaging

Blogs

Wikis

. How would you rate your abilities in using the Web 2.0 applications? Please tick the applicable

option.

Web 2.0 | Excellent Very good | Good Not so good | Poor

applications

Social

networking

Microblogging

Photo sharing

Video sharing

RSS feeds
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14.

15.

Social

Bookmarking

Instant

Messaging

Blogs

Wikis

SECTION C

USE OF MOBILE DEVICES

Do you own a mobile device? (Mobile phones, iPads, Galaxy Tabs, laptop, PDA, etc). Please

tick the applicable option.

a. Yes []

If you answered No to question 14, please go to question 16.

If you answered Yes to question 14, what kind of mobile device do you own? Please select all

options that are applicable and/or add those tools hot mentioned.
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16.

17.

a. Mobile phone
b. iPad
C. iPod touch

d. Galaxy tab

e. Laptop

f. PDA

g. eBook reader (Kindle)
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[]

[]

[]

[]

[]

[]

[]

specify

Can your mobile device access the Internet? Please tick in the appropriate box.

a. Yes

[]

[]

What do you use your mobile phone for? Please select all the applicable options by ticking in

the boxes?

a. Make/receive calls

b. Text messaging

[]

[]
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C. Surfing the net [1]
d. Listening to the radio [1]
e. Play games []
f. Watch videos [ ]
g. Watch TV programs [1]
h. Send /receive e-mails [1]
i. Record video clips [1]
j. View maps []
K. Take photographs [1]

g. Others, please specify

18. Do you use your mobile device to access any of the Web 2.0 applications previously

mentioned? Please tick the applicable option.

a. Yes []

b. No []

19.I1f you answered No to question 18, please provide a reason for your answer:
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20. In your opinion, do you think it would be useful to access your library services through your

21.

mobile device? Please tick the applicable option.

a. Yes []

b. No []

If you answered Yes to question 20, what kind of library services would you like to be able to

access? Please tick as many options as applicable.

a. Reference services

b. Circulation services (e.g. find out availability, reservations & holding of books)
C. Searching the OPAC (Online Public Access Catalogue)

d. Library news

e. E- resources (e.g. Databases)

f. Subject guides

g Others, please
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specify
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22.1f you answered No to question 20 , please motivate your answer

Thank you for your time!
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