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a b s t r a c t

Many countries in Africa are now struggling with the changing political, social and economic 

environment. It is evident from developed countries that the modern successful industrial 

economy is IT driven. This underscores the need for African countries to have an effective 

public sector. Key institutions like education need to formulate and implement strategies and 

policies that will facilitate the achievement of education for All (EFA) and the Millennium 

Development Goals (MDG's). These strategies and policies must embrace information and 

Communication Technology (ICT). There is a great need for institutions to have methods and 

framework for assessing their readiness and progress in adopting and embracing new technology. 

This study was aimed at finding out the ICT readiness for institution of higher learning in 

Kenya with a view of developing e-readiness assessment framework and a tool (program) for 

testing ICT readiness for e-library.

The study has established parameters that can be used to measure ICT indexes that will help 

the administrators to make appropriate decisions regarding ICT readiness in their institutional 

Libraries.

With a request through the project supervisor KENET grated the researcher permission 

to use raw data from their research on e-readines survey of higher education institutions in 

Kenya(2007). SPSS software was used for data analysis; where the Chi square Asymptotic 

significance was used to measure the existence of relationships across variables and the 

Crammers V was used to gauge the strength of the relationship.

A LRI model was developed and it's composed of 5 factors and a total of 28 indicators. The 

model was able to measure ICT readiness for e-libraries for 3 institutions. As an integrated 

part of the model a tool/program was also developed and is able to compute both the sub

indices and the overall final index for a given library. The tool is also capable of generating 

several reports whose format may either be in tabular and/or graphical form.

/
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CHAPTER 1
1.0 INTRODUCTION

Computers are widely exploited in library management systems. Such systems control the 

activities that permit libraries to keep a record of their stock, and whereabouts and status 

of the stock (Rowley, 1993). Automation of library functions is associated with several 

benefits, among them speedy acquisition, processing and access to information materials 

top the list. Other benefits include user convenience and sharing of bibliographic and 

other information. Despite this, automation disparities exist between libraries in the 

developed and developing countries and even between libraries within a country. For 

instance, in the United Kingdom, Rowley (1993) reports that virtually all public libraries 

and most university and college libraries have computerized library management 

systems, although the extent of computerization varies in accordance with available 

resources and other factors. On the other hand, the literature points a gleam picture of the 

situation in Africa. In a study aimed at investigating digitization levels of University 

libraries in Sub- Sahara Anglo-Phone Africa, Rosenberg (2006) established that there was 

progress towards digitization. However, digitization was taking place at different speeds 

and levels, and that the libraries had different needs and ambitions. Kenyan academicians 

participated in the study. In one of the local studies. Bii and Wanyama (2001) argue that 

computerization of academic library operations is a relatively new practice. Lack of 

funding is decried as a major stumbling block towards library automation that can help 

narrow the digital divide between the developing and the developed world (Rosenberg, 

2006; Okemwa-Ondari, 1999; Mutula, 2004; Kavulya, 2004).

The process of automating library operations can be piecemeal or integrated. Libraries 

adopt piecemeal automation (that is, computerization of one or two library functions at a 

time, sometimes till all the functions are integrated) because of various reasons: limited 

resources; it is easy to implement; it has an advantage of concentrating effort on the most 

urgent areas. The biggest drawback of piecemeal computerization is the likelihood of 

•uture incompatibility (Rowley. 1993).

\  ' '
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\ n integrated library system is defined as one where the files of all the library functions 

interlinked so that deletions, additions and other changes in one file automatically 

activate appropriate changes in related fields (Rowley. 1993; David. 2000 and MAHLAP. 

->006). David (2000) adds that the adoption of an integrated library system (ILS) by most 

libraries the world over has come at the right time in the history of libraries where the 

users are computer literate and would expect to find computers also being used in 

libraries.

Garcha (1996) sums up the general benefits associated with library computerization by 

saving that technology offers libraries in the Third world no less than those in the 

industrialized world, an ideal solution to a number of problems of managing a modern 

library. It offers speed, accuracy and efficiency in the processing, presentation and 

retrieval of catalogue information. It is desirable for all key national, academic and 

research libraries.

In relation to the above, Rowley (1993) adds that the desire to share resources and thus 

enhance service to users has been responsible for the installation of many library 

management systems. To Bii and Wanyama (2001), automation emerged from a global 

need for effective and efficient ways of processing and sharing information.

Despite the dearth of literature decrying a myriad of factors hindering library automation 

in Africa in general and Kenya in particular, a preliminary investigation to the proposed 

study revealed that a number of academic libraries in Kenya have automated their 

operations. The United States International University (USIIJ) uses Erudite software; 

Catholic University of Eastern Africa (CUEA) has installed Inmagic; Kenyatta University 

uses CDS/1S1S while the Africa Nazarene University (ANU) and the Kenya Technical 

feachers College (KTTC) use Mandarin 3 software. The Mombasa Polytechnic uses 

customized software called Ekatchware. However, despite these developments, there is a 

general lack of published information about the current automation status of middle level 

academic libraries as most studies are on university libraries (Rosenberg, 1996; Okemwa- 

Ondari, 1999; Bii and Wanyama, 2001; and Mutula, t004 ) among others.



1.1 E-Library Concept

j.-.libraries provide online access to large collections of digitized content drawn from a 

variety of sources, including books, journals and periodicals. In general, e-libraries obtain 

the rights to copyrighted material, paying publishers royalties based on how often the 

material is accessed.

1.1.1 Definition of E-Library

An e-Library management system is a full featured, web-based library package which 

revolutionizes the library and makes it open 24 hours a day.7 days a week and 365 days 

in a year.

1.2 Benefits of E-Library

1.2.1 Benefits of E-Library to Library members

1. Access anytime from anywhere on the intranet/internet

2. Apply for membership on-line and enjoy privacy and confidentiality through 

individual log-in ids and passwords

3. Browse through books by categories and sub-categories

4. Search for books by title, author, publisher, ISBN number, or other criteria

5. Reserve books for pick-up at the library or delivery to your home or office desk 

(and cancel a reservation if desired)

6. Join waiting lists for books currently unavailable

7. Schedule a book return for pick up from home or office desk

8. Check due dates of books borrowed and receive automatic due date and overdue 

reminders

9. Check details of all books and magazines borrowed any time in the past

10. Check credit rating and availability to see how many books can be borrowed

11. Change address and contact information through on-line forms

12. Recommend new books to the library

t* i *\‘ t» I
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1.2.2 Benefits of E-Library to Librarian

1. Enter book and magazine data on-line including author and publisher details, 

number of pages, type of cover, number of copies available, language, year of 

publication, edition, price and value of books.ISBN number, category, 

classification, etc.

2. Support for multiple copies of books (with reservation of books and check-out of 

specific copies)

3. Manage member data on-line

4. Automatic assignment of member numbers, book call numbers

5. Assign and manage member credit ratings and borrowing limits on-line

6. Powerful search and browsing interfaces (search by title, author, publisher, or 

ISBN browse by categories)

7. On-line Check-in and check-out processing with automatic due date assignment

8. Multiple book check-ins and check-outs on a single screen

9. Book reservation handling

10. Automatic processing of waiting lists and automatic on-line renewals

11. Screens for current status of book borrowings, reservations, waiting lists, and
/

overdue books

12. Automatic fee due and late fee calculation,

1.2.3 Benefits of E-Library to Library Managers and Owners

1. usage tracking and analysis,

2. Search log tracking and analysis

3. Snapshots of current members

4. Snapshots of current books checked out

5. Snapshots of overdue books '
\  ' ' t
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6. Snapshots of reserved books and waiting lists

7. Daily and monthly summary of book borrowings and fee revenues

8. Special security for owner/manager screens

9. Utilities for bulk uploading of member and catalog data

10. Support for individualized credit limits for book borrowings by members

11. Tracking of values of books

12.Support for sending reminders for due dates and overdue books

1.3 What is e-Readiness?

E-readiness refers to a country's ability to take advantage of the Internet as 

an engine of economic growth and human development. E-readiness has several 

components, including telecommunications infrastructure, human resources, and legal 

and policy framework.

1.3.1 Definition of E-Readiness

l or the purpose of this study e-readiness refers to an institutions ability to take advantage 

of the computer networks and the Internet as an engine of accessing and sharing of e- 

materials.
/

1.3.2 The Concept of E-Readiness

fhere is no standard definition for e-readiness that is perfect because e-readiness is a 

relatively new concept to provide a unified framework to evaluate the breadth and depth 

of the digital divide between and within countries, enterprises and societies. An e- 

readiness assessment gauges how ready a society or economy is to benefit from ICT and 

e-commerce. “1'he first efforts in defining e-readiness were undertaken in 1998 by the 

Computer Systems Policy Project (CSPP) when it developed the first e-readiness 

assessment tool known as Readiness Guide for Living in the Networked World. It defined 

e-readiness with respect to a community that had high-speed acce$s in a competitive
* I
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market; with constant access and application of Its in schools, government offices, 

businesses, healthcare facilities and homes; user privacy and online security; and 

government policies which are favorable to promote connectedness and use of the 

network (Beig et al 2007).” However, there are various several assessment guides that 

have been developed including The Asian Pacific Economic Co-operation (APEC). The 

Centre for International Development at Harvard University, The Network World. 

McConnell International and World Economic Forum Consultation Report. Formally, e- 

readiness can, therefore, be defined as; "The degree in which a country, business 

enterprises, community is prepared and qualified to participate in the networked world in 

their degree o f  relative knowledge and preparedness in most of the important areas for 

the adoption and use oflC Ts and ICT applications

1.4 Problem statement

Although the Kenya government and the Ministry of Education have developed an ICT 

policy there is no framework for measuring e-readiness. There is no structural or policy 

for e-libraries in the national libraries of Kenya. In our tertiary institutions there is no 

framework for assessing e-readiness in the use of ICT in their libraries. It is therefore 

imperative to establish how ready these institutions are to use ICT in their libraries. 

There is also need to identify factors that can be used to measure readiness against a 

standard benchmark. There is also the need to develop a tool that can be used to measure 

ICT readiness and impacts that ICT have in our institutions over the time of 

implementation.

1.5 Project objectives

1. Identify the indicators that can be used to measure ICT -readiness for e-library.

2. Develop a model with which institutions can use to assess their ICT-readiness for

e-library. ' /
’ i <

3. Develop a tool (program) to test the e-library rhodel.
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1.6 Research questions

1 Which factors contribute to being e-library readiness in an institution ?

2 what are the indicators to be considered in calculating e-readiness index?

3 Which model can be used to assess e-readiness of an institution?

1.7 Problem justification

It is expected that the results of the study will:

1. Serve as feedback information to the managers and other stakeholders involved 

with the automation of libraries in the institutions.

2. Serve as reference information upon which future decision-making by the 

stakeholders could be based.

3. Generate information upon which future research on ICT-readiness for e-library 

could be based.

1.8 Conceptual framework

The conceptual framework of assessment of ICT employed in this study is based 
on the modified Center for International Development ( C1D) tool for assessment 
of higher education institutions in Kenya.
E-readiness assessment tools can be classified into two broad categories (Bridges. 2001),/
namely,

a) . E-economy readiness tools that focus on a nation’s or communities readiness to 

exploit ICT for economic development (i.e., to take part in the digital economy).

b) . E-society readiness tools that measure the ability of the overall society to benefit from

ICTs.

In general, e-society tools can also assess the readiness of a nation or community for 

participation in the digital economy. The CID e-readiness tool titled, ‘"Readiness for the 

Networked World -  A Guide for developing countries,” is an example of an e-society 

tool (CID, 2001). It was developed by the Information Technology Group at the Center 

for International Development (CID), Harvard University. It is a diagnostic tool that had

7



Iso been used to conduct the first e-readiness assessment of Kenya in the year 2002 

(Waema and Kashorda. 2002).
The CID Readiness for the Networked World tool monitors 19 indicators grouped into 

the following five categories:
1 Network access (six access indicators -  information infrastructure, Internet 

availability, Internet affordability, network speed and quality, hardware and software, 

service and support)

2 Networked learning (three Internet usages in education indicators -  schools access to 

ICTs. enhancing education with ICTs, developing the ICT workforce)

3 Networked society (four indicators people and organizations online, locally relevant 

content, ICT in everyday life, ICTs in the workplace)

4. Networked economy (four indicators -  ICT employment opportunities, B2C 

electronic

Commerce, B2B electronic commerce, e-government)

5. Network policy (two indicators -  telecommunications regulation, ICT trade policy)

Basically, the KENET framework is similar to the CII) readiness assessment tool in that 

it is diagnostic and stages each of the indicators on a scale of 1 to 4 where 1 represents 

the lowest level of un-preparedness and 4 the highest degree of readiness.

/
V t
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Chapter 2

2. Literature Review

2.0 Overview

I ibrarv automation worldwide has had a steady evolutionary path. The first phase was 

experimental during the 1960s and was largely characterized by in-house developed 

systems. The second phase was in the 1970s when the off-the shelf turnkey systems were 

introduced. This second phase was enhanced by the development of the microcomputer 

technology, which propelled computing into public domain. The third phase started in the 

1980s and saw the emergence of the off-the shelf integrated systems offering circulation, 

cataloguing, acquisitions, serials control and OPAC with all the modules sharing a 

common database (Rowley, 1993; Mutula, 2004).

Kbenezer (2002) defines an integrated library system as an interrelated group of computer 

programs that automates multiple library operations. To Cibarrelli (2002), it refers to the 

provision of integrated online access to the library’s OPAC and to cataloguing, 

circulation, acquisitions and serials management functions. Deddens (1999) sums up the 

nev\ innovations in ILS development by noting that one outstanding change that emerged 

in the 1990s is the linkage between bibliographic citations and the content they represent. 

The author further says that today’s ILS is a multi-function Web-based multi-media 

content information management system generally built on a standard relational database 

structure. The modern systems have become vital in provision of information that is 

licensed by libraries but it does not exist in their physical collections. Rowley (1993) 

adds that more innovations have seen the move from proprietary database structures to 

integrated systems based on relational database structures that can run on a wider range 

of platforms for example UNIX and DOS-based; from command-based interfaces to user 

interfaces (GUI) features such as windows, icons, menus and direct manipulation.

9



2 j  General features of an Integrated Library System

Ebenezer (2002) gives two basic categories of ILS: those intended for larger academic or 

public libraries and those intended for smaller libraries such as school or special libraries; 

he however acknowledges that this division is not absolute.

According to David (2000) and Ebenezer (2002), the modern ILS vendors provide 

systems that have the following features:

• Functional modules - Most systems offer the basic modules including 

cataloguing, OPAC and circulation in a library software package: and the other 

functions such as acquisitions, serials control, interlibrary loan (ILL) and Web 

OPAC are usually provided as optional add-on modules or as part of a main 

module.

• Operating system -  each system may work for a particular Operating System 

(OS) like Windows, Unix et cetra; or may work for both environments.

• Database systems -  major systems normally make use of RBDMS offered by 

different vendors. Examples include Oracle and MS Access.

• Network architecture -  major systems run on the client-server architecture and 

use TCP/IP to communicate across Local Area Networks (LANs) and Wide Area 

Networks (WANs). In addition, they have Web-based OPACs.

• User Interface -  the use of graphical user interface (GUI) is the norm for current

systems. This is because users find it easier to work with as it allows a wider
/

range of tasks that could be accomplished with a click of a mouse.

• Library automation standards -  provisions for library industry standards such as 

MARC and Z39.50 are normally integrated with major systems.

2.2 Benefits Of An Integrated Library System (11s)

According to Rowley (1993), the reasons for opting for a computerized library are many 

and varied. This is reflected in the reviewed literature. In what she refers to as the stages 

of library automation, Borgman (1997) gives a summary of what general benefits such a

system should bring to the library: /' , \
V f
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• Improving the efficiency of internal operations through improving internal 

worktlow and sharing catalogue data.

• Providing access to resources outside the library

• Enhanced facilities for identifying, locating and obtaining documents; 

bibliographic data exchange and integrating local collections with other types of 

information resources

• Ensuring the interoperability of systems, with a related tendency towards 

modulization and fragmentation.

2.3 Benefits to the library staff

Computers permit the reduction of the number of repetitive tasks. This is because in such 

a system, data will only be input once and thereafter, can be accessed and amended 

accordingly (Rowley, 1993). In agreement, Lopata (1996) says that duplication of effort 

to create and maintain multiple copies of bibliographic records for instance is eliminated; 

and opportunities for errors are reduced when records are entered only once and changes 

are automatically propagated throughout the system. All these lead to a conclusion that 

after installation, computerized systems are cheaper in terms of time and effort. In the 

context of library cooperation ILS enables the sharing of bibliographic data and to an 

extent, stock while retaining the ability to provide specialist service to the libraries own 

membership. The use of bibliographic utilities such as OCLC and LC authority lists 

contribute a lot to time and effort saving (Rowley 1993; David, 2000; Porat, (2001). Also, 

staff responsibilities have shifted so that professionals spend more time on management 

while all levels of staff have acquired more skills, as they are often cross-trained tor a 

variety of jobs that require a similar knowledge base (Bills, 2000).

Other benefits include introduction of services not previously available for example 

control of over borrowing and trapping of reserved books on their return to the library. 

Besides. ICT also presents staff with new opportunities and challenges to enhance their 

existing services. With the use of an automated system, staff has added control over 

library functions that can be achieved with more comprehensive library management 

information, which makes it easier to justify a good cause and facilitate ettective



decision-making (Rowley, 1993). To this end, the author argues that both library staff and 

patrons can have access to all pertinent information at one location. Bills (2000) explains 

that ITS have led to user groups and e-mail lists, both forms for previously isolated staff 

at all levels to test ideas, listen to the results of others experiments and get specific 

information about system capabilities and equipment; that the sharing of much more 

information about the status of library items has created the perceived, if not the actual, 

connection of technical service staff to the rest of the library. Reporting their findings of 

a study that sought to establish the relationship between automation and job satisfaction 

of staff at Moi university library, Bii and Wanyama (2001) conclude that, staff members 

viewed automation as an indispensable enrichment to their jobs. This is because the 

computerized system was a source of effectiveness, efficiency, prestige, recognition and 

additional services to the clientele.

2.4 Benefits to library users

The benefits accrued by libraries and their staff as a result of automating their services 

such as speed, accuracy and efficiency in processing; presentation and retrieval of 

information (Garcha, 1996) are supposed to directly benefit the library users. Miido 

(1996) investigated the effect of automation on end-users and cautions that although 

automation increased the prestige of the library in their eyes, their adaptation to the 

system depended on such factors as previous exposure, need to use the system, ease in 

using the system, direct incentives and historical management tenets.

Manjunath (2007) explains that the library catalogue or index to the collection forms the 

base for most of the library activities such as acquisition, reference, bibliographic service, 

ILL el cetra. The users of the library card catalogue will appreciate how fast is the 

retrieval, search and printing in an automated environment is. Porat (2001) lists 

timeliness of service, price of service; convenience and user interaction with staff 

(through e-mail and user groups), as some of the benefits of automation to users.

/
\ t
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2.5 Challenges Associated With Automation
The most common challenges mentioned in the literature are: poor infrastructure, 

shortage of local expertise and dependence on donor initiated and funded ICT projects. 

Okemwa-Ondari (1999) laments that unlike the situation in the developed countries, 

automated library systems are not common place in Third World countries like Kenya. In 

relation to this, the author says that technical challenges arise because automation 

technology is not manufactured in Kenya; one has to therefore deal with importing the 

technology, expertise and hardware and software. Another major challenge is dependence 

of academic libraries on donor initiated and funded ICT projects; and lack of attention 

and support from the parent institution (Rosenberg, 1996; Bii and Wanyama, 2001; 

Mutula, 2004; Kavulya, 2004).

In her survey of university libraries, Rosenberg (2006) reports that lack of or failure to 

retain trained library staff has similar challenges to that of funding. Okemwa-Ondari"s 

(1999) study supports this and adds that the few available library staff have negative 

attitudes towards automation to the extent that they could resist training; this is due to the 

fear of losing their jobs due to library automation. Bii and wanyama (2001) dispute this 

finding but however acknowledge lack of adequate and motivated staff. After installation 

of the system, Bii and Wanyama (2001) list an unattractive user interface and boredom 

(as a result of being exposed to the same screens, instructions and procedures daily) as 

some of the issues that affect its use by the library staff.

/
2.6 Definition of e-readincss

A country’s e-readiness is essentially a measure of its e-business environment, a 

collection of factors that indicate how amenable a market is to Internet-based 

opportunities. E-readiness is not simply a matter of the number of computer servers, 

websites and mobile phones in the country, but also things such as its citizen's ability to 

utilize technology skillfully, the transparency of its business and legal systems, and the 

extent to which governments encourage the use of digital technologies.”

UNESCO regards e-readiness as an essential and integral part of any society that is 

attempting to organize itself to work towards a common goal.
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2 7 Existing Frameworks for e-readiness

2 7.1 CSPP’s E-Readiness Guide For Liv ing in the Network World

The Computer System Policy Project (CSPP) developed an e-readiness tool published in 

1998 designed to help individuals and communities determine how prepared they are to 

participate in the network world. The network measures the prevalence and integration of 

1CT in homes, schools, businesses, health care facilities and government offices with 

additional focus on competition among access providers speed of access and government 

policy. Measurement is divided into five dimensions or categories, namely-

a) . The Network Infrastructure -  This focused on the backbone technologies and

infrastructure that connect you to the network.

b) . The Network Places -  Infrastructure alone does not ensure connectedness but the

network must extend to the places where people spend time and access networks 

through wired access or mobile technologies.

c) . Network Applications and Services -  This refers to how we use connectedness to

make it meaningful and purposeful especially its ability to adopt and use ICT. The 

Network World is all about how we are able to adopt and use the Network to make 

our lives better, jobs more meaningful, time more well spent, people smarter and 

communications stronger, healthier and safer.

d) . Network Economy -  The role of the Network in driving the economy and

businesses. The internet has already revolutionized economies.

e) . Network World Enablers -  This refers to the key factors or levers that expedite the

Network World to enable users benefit more from the Network World.

/
\  . vV
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The tool provides 23 structured questions for community to ask about itself with regard to 

the network world and for each question, the users choose from a set of answers, which 

represent four progressive stages of development. The questions are categorized into five 

categories or dimensions as listed above with several indicators. The assessment produces 

a ratine that indicates the country or community’s stage the community is at for each of 

the five categories. Furthermore, ’an overall score' for the community can be estimated 

by simply assigning weights and averaging the scores across the criteria.

2.7.2 APEC’s E-Commerce Readiness Assessment Framework

The Asian pacific Economic Co-operation (APEC) Electronic Commerce Steering Group 

developed this tool/ guide that measures six categories for readiness for e-commerce, 

namely-

a) . Basic infrastructure and technology (speed, pricing, access, market competition.

industry standards and foreign investment etc.)

b) . Access to network services (bandwidth, industry diversity, export controls, and

credit card regulation, etc.)

c) . Use of the internet (use in business, government and homes, etc.) /

d) . Promotion and facilitation (industry led standards)

e) . Skills and human resources (ICT edion, workforce and skills etc.)

0- Positioning for the digital economy (taxes and tariffs-, industry self-regulation, 

government regulations, consumer trust, etc.)

1 he tool asked participants one hundred multiple choice questions grouped into the six 

categories and the responses indicate progressive levels of e-readiness for a country or

15



community. No overall scoring is used. The product of assessment is based on the 

aliswers to the 100 questions and countries are supposed to work on areas with less than 

optimal answers to reduce or eliminate impediments to the deployment of e-commerce.

2.7.3 McConnell International’s Framework

McConnel International prepared this assessment tool in collaboration with the World 

Information Technology and Services Alliance (WITSA) that measures five key areas, 

namely-

a) . Connectivity (infrastructure, access and pricing);

b) . E-leadership (government policies and regulations);

c) . Information security (intellectual property, privacy and electronic signatures);

d) . Human capital (ICT education, available skilled workforce); and

e) . E-business climate (competition, political and financial stability, foreign investment

and financial infrastructure).

/
For each country and each category, the report performs a “dynamic evaluation ot the 

relevance and accuracy of available quantitative data with an understanding of myriad 

cultural, institutional and historical factors'”. These ratings and their narratives can be 

used as a starting point for further planning and analysis. Countries are rated in the five 

categories listed above on a scale of one to three (Blue. Amber and Red) and extensive 

analysis and recommendations are given.

2.7.4 KENET E-readiness Model

This study is based on the modified CID tool for assessment of higher education
/

institutions in Kenya. \
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The original CTD tool specified 19 indicators. However, some of the indicators were not 

relevant for higher education. For example, ICT Trade Policy, Telecommunications 

Regulation and Networked Economy indicators defined in the CID tool were not relevant 

for higher education institutions.

Apart from eliminating some of the 19 indicators, KENET introduced six new indicators 

and renamed two of the categories. The two new networked learning indicators (i.e.. ICT 

Research and Innovation and ICTs in Eibraries) were motivated by the guidelines for 

institutional self-assessment developed for the Association for African Universities 

(AAU. 2000). The resulting set of 17 relevant indicators were 

grouped into five categories as follows:

(i) Network Access (four indicators -  information infrastructure, Internet availability, 

Internet affordability, network speed and quality)

(ii) Networked Campus (two indicators -  network environment, e-campus)

(iii) Networked Learning (four indicators -  enhancing education with ICTs, developing 

the ICT workforce, ICT research and innovation, ICTs in libraries)

(iv) Networked Society (four indicators -  people and organizations online, locally 

relevant content, ICTs in everyday life, ICTs in the workplace)

(v) Institutional ICT Policy and Strategy (three indicators -  ICT strategy, ICT financing, 

ICT human capacity)

/

Each of the indictors was staged on a scale of 1 (not ready) to 4 (completely ready) using 

both hard facts data (e.g. PCs per 100 employees, telephones per 100 employees, etc.) 

and perception or “soft" data collected using field-based surveys. Hard facts data was 

obtained from ICT professionals in each institution. Although the CID assessment tool 

provides a general basis for staging the different indicators, this survey modified the tool 

by introducing new categories of indicators and sub-indicators appropriate for higher 

education institutions in Kenya.

I his research study looks at e-readiness in institutional libraries thus making some 

aspects of the modified CTD model useful. In this study the indicators are staged on scale 

°1 1 (lowest level of un-preparedness) to 4(highest level of preparedness/readiness)
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2.8 Necessity For ICT Measurement.

2.8.1 ICT Readiness-Related Index Measures

An example of an ICT readiness-related single-item index measure is the network 

readiness index (NRI). This was developed by the Center for International Development 

(Kirkman et al.,2002; Datta and Jain. 2004) at Harvard University, which reported on its 

estimation for 75 countries in 2002-2003, and 102 countries in 2003-2004. Network 

readiness is defined as a nation's or a community's degree of preparation to participate in 

and benefit from ICTs. The 2003-2004 version of NRI includes three components: 

environment, readiness and usage.

The EIU (2004) also uses another composite measure called e-learning readiness. It 

Indicates a country's ability to produce, use and expand Internet-based learning both 

informal and formal—at work, at school, in government and throughout society. The 

related measurement matrix includes nearly 150 qualitative and quantitative criteria 

divided into four categories: education, industry, government and society. Each of these 

categories is further divided into four components: connectivity (the quality and extent of 

Internet infrastructure), capability (a country's ability to deliver and consume e-learning, 

based on literacy rates, and trends in training and education), content (the quality and 

pervasiveness of online learning materials) and culture (behaviors, beliefs and institutions 

that support e-learning development within country). This index primarily targets the 

knowledge dimension of ICTs.

Another ICT readiness index measure, the digital access index (DAI), was developed by 

the ITU (2003), and measures the overall ability of individuals in a country to access and 

use new ICTs. It was estimated for 178 countries in 2003. This index is built around five 

main factors: infrastructure, affordability, knowledge, quality and usage

/
\ /

18



2.9 Measuring ICT Readiness

Measurement of value of ICT at the institution level is ehallenging in itself. As a result, a 

number of measurement approaehes have been used for measuring ICTs at country level.

Most of the academic work in the area has been to measure economic factors, and 

adoption and diffusion-related factors. Relatively little attention has been given to 

measures for ICTs. As a result, unlike measures developed in other fields, such as public 

health, financial accounting, and corporate finance, measures for ICTs tend to be 

insufficiently grounded in theory. This provides important opportunities for academic 

research.

This research points out some gaps that exist related to measures for ICTs . Considering 

that impact measurement is of prime interest to policy makers, there is need to develop 

better measures for ICT readiness and impacts. Indeed, empirical validation of existing 

measures, development of scientifically rigorous metrics for ICT-impacts measurements, 

and estimating the predictive value of these index measures is important in assessing 

growth and development.

/
V t
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Chapter 3

3. Methodology

3.1 Introduction

In this chapter a brief description of the methods and procedure for the study is presented. 

It describes the research design, study location, target population, study sample and 

sampling, research instruments, source of data and data analysis.

3.2Research Design

Travers (1969) stated that surveys are conducted to establish the nature of existing 

conditions. Similarly Good (1963) stated that descriptive studies may include present 

facts, current conditions concerning the nature of a persons an number of objects or class 

or events and may involve the procedures of induction Analysis, classification, 

enumeration and measurement"

This study aimed at describing the status of the institutions of higher learning readiness in 

using ICT in their libraries. A survey method was used to establish factors and indicators 

that can be used to evaluate the e-library readiness.

Descriptive survey studies according to Robson 1993, provides a relatively simple and 

straight forward approach to the study of value, altitude beliefs and motives.

This research was designed to use content analysis of data obtained from KENET.

The "Kenya Education Network - KENET” is a national community of higher education 

institutions that facilitates the use of Internet technology in teaching, research and sharing 

o! other information resources. Among its primary goals KENET intends to establish an 

appropriate high speed and affordable Internet infrastructure, to connect thirty tertiary 

institutions to a backbone and to expand to six hundred secondary and primary schools 

within the next two years. KENET is helping to develop human resources in information 

content development, information management and communication technology, as well 

as in capacities for e-Eearning and the provision of online services.
f' , *
\

20



According to the report given by e-readiness survey of higher education institutions in 

Kenya (2006) whose primary data is used in this research, the survey used both a hard 

facts questionnaire and a perceptions questionnaire. The hard facts questionnaire was 

completed by the institutional heads of ICT in consultation with other department heads 

(e.g. finance, registrar). Each hard facts questionnaire took an average of 1 month to 

complete, and for some universities it took over three months to obtain the data. Some of 

the hard facts data was obtained from secondary sources such as audited financial reports 

and institutional strategic plans submitted to the Ministry of Education.

This paper is designed to use data obtained from KENET research to establish factors and 

their indicators that can be used to evaluate the readiness of their institutions to use ICT 

in their ’libraries.

3.3 Sampling Method and Sample Sizes

From the KENET report, the sample sizes for perceptions questionnaires took into 

account the student population, different categories of students (undergraduates, post

graduates), faculty and staff. In addition, the sample included students, faculty, and staff 

from eight broad categories as shown in Table 3.1. For each institution, the sample size 

was determined to be statistically significant. For the large universities, sample sizes also 

took into account different campuses (e.g.. six campuses for University of Nairobi, three 

campuses for Moi University, etc.). Initially, the student enrollment data in the Economic 

Survey of 2005 was used to determine the overall sample sizes.

Table 3.2 shows the different categories of respondents. A total of 8.159 valid perception 

questionnaires were entered into the database and used for analysis (90% of the 

respondents were students). In sampling the students, there was an additional requirement 

lor gender balance as shown in Table 3.1. Overall, 43% of the respondents were female, 

consistent with the gender distribution of students in higher education institutions in 

Kenya, The students' sample was also representative of students in different years of 

study as shown in Table 3.3.

f• . *\ /> 1
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Table 3.1: Sample size for different academic departments

A c a d e m ic  D e p a r tm e n ts

G e n d e r

T o ta lM a le F e m a le

H u m a n it ie s ,  S o c ia l  S c ie n c e s 7 8 0 ( 5 4 .1 % ) 6 6 1 ( 4 5 .9 % ) 1441

L a n g u a g e s . C o m m u n ic a t io n s ,  J o u rn a l is m 1 0 0 (4 0 .5 % ) 1 4 7 (5 9 .5 % ) 2 4 7

C o m p u t in g  ( IT , IS , C o m p u te r  S c ie n c e . C o m p u te r  E n g in e e r in g ) 6 4 5 ( 6 1 .6 % ) 4 0 2 ( 3 8 .4 % ) 1047

E n g in e e r in g  ( E le c t r ic a l .  M e c h a n ic a l .  C iv i l ) 5 3 9 ( 7 7 .7 % ) 1 5 5 (2 2 .3 % ) 6 9 4

B io lo g ic a l  S c ie n c e . P h y s ic a l  S c ie n c e s 3 5 4 ( 6 6 .0 % ) 1 8 2 (3 4 .0 % ) 5 3 6

E d u c a tio n 6 4 1 ( 5 0 .8 % ) 6 2 2 ( 4 9 .2 % ) 1263

M e d ic a l  S c ie n c e s 2 9 0 ( 5 5 .6 % ) 2 3 2 ( 4 4 .4 % ) 5 2 2

O th e r 6 5 5 ( 5 1 .2 % ) 6 2 5 ( 4 8 .8 % ) 1280

T o ta l 4 0 0 4 ( 5 7 .0 % ) 3 0 2 6 ( 4 3 .0 % ) 7 0 3 0

(Source: E-readiness survey of Kenya report by KENET)

Table 3.2: Categories of respondents

M a in  o c c u p a t io n F re q u e n c y V a lid  P e rc e n t

C u m u la t i

ve

P e rc e n t

V
a

li
d

P ro f e s s o r /A s s o c ia te 19 2 .2

S e n io r  L e c tu re r /  L e c tu re r /  A s s is ta n t  P ro fe s s o r 199 2 .5 2 .7

A s s is ta n t  L e c tu re r /  T u to r ia l  F e l lo w / G ra d u a te  A s s is ta n t 123 1.5 4 .2

A d m in is t r a t iv e  S ta f f 4 0 2 4 .9 9.1

S tu d e n t 7 3 7 2 9 0 .4  ' 9 9 .5

O th e r 4 4 .5 100 .0

T o t a l 8 1 5 9 1 0 0 .0

(Source: E-readiness survey of Kenya report by KENET)

f
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Table 3.3: Students year of study
Frequency Percent

F i r s t 1878 26.1

S e c o n d 1826 25.3

T h i r d 1716 23.8

F o u r t h 1518 21.1

F i f th 144 2.0

M a s t e r s 104 1.4

D o c t o r a l 5 0.1

O t h e r  ( P r e - u n i v e r s i t y ,  c e r t i f i c a t e s ) 18 0.2

Total 7209 100

(Source: E-readiness survey of Cenya report by KENET )

3.4 Data Collection Procedures

Permission from the supervisor was granted and a letter was written to KENET to allow 

them give raw data from their research on e-readiness survey of higher education 

institutions in Kenya (2007). Data was availed to the research for analysis.

3.5 Data Analysis

Data collected was given to the researcher when it was already in soft copy in the format 

of the program SPSS. The data was analyzed and was used to generate data summaries 

and graphs.

Results of the analysis and staging are contained in Section 4. The results are presented in 

tables and charts.

The staging framework developed in this research study was used to calculate the values 

of the different indicators. The staging framework was used by the researchers to assign a 

value of 1 to 4. For each of the questions, a cross tabulation analysis was used to 

establish relationships between indicators and Cramer's V values used to show the 

strengths of the relationships.

/
\ t

23



3.6 Methods used to identify factors and indicators

prom the study, many factors were tested through the questionnaire all those that measure 

e-readiness for an institution. Among many those that focus on the library are analysed to 

be used by this research.

3.7 System Design

3.7.1 Library E-readiness System Design Flow Chart

S tart E -R ead iness \  
index system  J
_i_

Load Login M odule

Figure 3.1 Library E-readiness System Design Flow Chart
. j
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3 7.2 Library E-readiness Index System Detailed Modular Design Specifications 

Login Modide
This module is used to authenticate the users. It only allows authorized users to login 

to the system.

Inputs
The user has to enter his or her username and Password.

Output
If the user is authorized the system Main page is created, else a login error message is 

generated by the system.

/
\ t
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Design Flowchart
Login Module

U ser *

Figure 3.2: Login Module Design Flowchart 

3.7.3 LR1 Main Page
This module is designed in such a way that its menu driven, i.e. a user is able to choose

/
which module of the system to access from the menu options.

One can access the following modules from the main page. Depending on ones user level 

a) Set up

This module is only available to administrators.

1 his module contains four sub modules; users, factors, indicators, questions.

Users

Ihis module is used to assign users rights to access the system.

s in this module that user levels are set.

inputs.

Ute administrator enters the username, password, and assigns roles to Users./
• « %\» /
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Outputs
'fhe system generates error messages if the administrator tries to save blank fields.

Design flowchart

U sers  m o d u le

/  E n te r U se rn a m e  
/  E n te r P assw ord  

A s ig n  use r ro les

E n te r U se rn a m e  
E n te r P assw ord  
E d it u s e r ro les

Figure 3.3 : Users Module Design Flowchart

C re a te  use r p ro file  
in  th e  sys tem  

d a ta b a se

U p d a te  use r p ro file

Factors.
This module is used by the administrator to register the factors being considered for the 

research, in to the system.

Inputs
1 he system generates a code for each factor and one is only required to enter the factor 

name and the two are then stored in the E_ready Database.

I he administrator can also edit already registered factors.

Outputs
I his module has no outputs.

f
• , *V
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Design flowchart

◄ No

Indicators >

This sub-m odule is used to  en ter the indicators to  be associated w ith /the factors.
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\t the same time a table in the name of the institution is also created in the E_Readiness 

Database by the system.

The administrator can also choose to delete or edit an institution from this module.

Inputs

The user first selects which factor to add an indicator.

If the user chooses to enter a new indicator then he/she is required to input the name of the 

Indicator.

Outputs

The module has no outputs 

Design flowchart

No

No

Yes
Yes

yes Yes

Ind ica tor
S tored

Figure3.5: Indicator Module Design flowchart
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Questions Module
This module is only available to administrators and is used to set up the questions 

collection.

Inputs

The question

Outputs
The module has no outputs

Design flowchart

Q u e s tio n s  m odiule

Figure 3.6: Questions Module Design flowchart

/
v /
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b) Data Collection module
This module provides the user with an interface for answering the questions for a given 

for a given institution.

The user selects a question to answer from a list. 1 he values entered here are saved in 

the database.

Inputs

The user enters his name, name of institution.

The user also inputs answers to the questions

Design flowchart
D a ta  collection  

m odule

E nter 
N am e, 

na m e  of 
institution

Figure 3.7 : Data Collection Module Design flowchart
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Institutional Index Module.
The user calculates the index of a particular institution for a particular year in this 

module.

The data saved by the user in the data collection module is accessed and used lor 

computations.

Inputs
The user inputs the institution 

Out puts
The system searches for values of data collected for the institution and calculates the 

index of the institution.

Processing.
The system checks the values of the individual indicators associated with each factor 

sums their weights and gets their mean which is assigned to be the factor weight. I he 

system then sums the factors' weights and finds the mean; this is the institutional 

e library index.

Represented as;

n Xi -  X(Xij) /j
I=£W /n q j ^  where i= 1 to 5

1 j= 1 to the last indicator

Where
/

1 Library E-readiness Index 

n=Number of factors 

Wj=Staged Factor weight

T his formulae was derived by the researcher in chapter IV as part of data analysis and 

used to compute mean (I and X,)

/
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3.7.4 database design

Il'IManager Professional [Diagram Designer (e_ready)J

h .  Edit »ew Format Management look Window Help

0 (1 >i a  a  ■»
workspace »

^  Workspace § °  Diagram Designer (e_ready)

■ B” ft • □ Q J • U> ■ e .ready

Freeware Edrtion mysql®)iocatxwt - e_reody (root)

«3 question, id
|  question.no 
Q question 
|  options
i  type
g tactoijd 
g stage
g representation 
g against 
g indcaloi

g USERNAME 
g ‘PASSWORD 
g FULL.NAME
g user' tvpe

g Syslem.selup 
g Logoll 
g Exit.
g Data.colleclion 
g Analysis 
|  e_questions 
|  Institutional.index 
g Factoi_ staging 
g Change.Passwoid 
g Shutdown.Windows 
g Calculator 
g Database

<
Ready

( J  DBManager Pro

Figure3.8 Database Schema

3.8 Coding

Delphi version 8.0 was used to develop the tool for evaluating the e-readiness model. 1 he 

MySQL server version 5 was used for the database.

\
1 /
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Chapter 4

4. Data Analysis

4.0 Results and Discussion

4.1 Introduction

The results of statistical analyses are presented in this chapter. First of all reliability 

analysis of the measures used in this study will be presented for those questions that 

relate to the factors being studied, and then the rest of the chapter is organized that each 

research question is associated with a result and a short explanation.

4.1.1 Internal Consistency Reliability Measures

Cronbach alpha coefficient (a) was used to measure internal reliability of the data 

collection tools. Cronbach (1949) cautiously declared that the split-half method might 

give confusing results unless the two half-tests are just as equivalent as parallel forms of 

the identical test would be. Cronbach (1949) mentions about two underlying assumptions 

of split-half method: (a) the halves must have almost equal standard deviations and (b) 

the halves must be alike in content. It is for this reason the alpha scale was used and not

split half method. Since the instrument was directly focusing on the ICT issues, it was
/

assumed that all questions were almost identical with respect to content.

The Cronbach alpha (a), as Crocker and Algina (1986) stated, could be thought as the 

mean of all possible split-half coefficients and is generally applicable to any situation 

where the reliability of a composite is estimated. Since ICT Indicators score is gathered 

from seven factors ( infrastructure, internet access, personnel, ability to invest. ICT policy 

and perception ), it is more suitable to use Cronbach alpha as an internal consistency 

reliability measure.

I
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Table 4.1: Reliability Analysis of the data collection tool -  Scale (Alpha)

R E L I A B I L I T Y  A N A L Y S I S  -  S C A L E  ( A L P H A )

m  l i a b i l i t y  C o e f f i c i e n t s

N  of Cases = 9.0

I t e m  Variances
Mean Minimum Maximum Range Max/Min Variance 

3.559KH2 .1111 5.339E+13 5.339E+13 4.805E+I4 I.900E+26

R e l i a b i l i t y  C o e f f i c i e n t s  15 i t e m s  

S ta n d a r d i z e d  i t e m  a l p h a  .8 7 3 2

From the table 4.1. the overall reliability (a) for the data collection tool is 0.8732 which 

indicated that at least 87% of the data collected was reliable, and only 13% had a 

measurement error.
Ilenerson et al. (1987) discusses on the adequate level of reliability coefficients and 

asserted that reliability coefficients of above 0.70 are definitely pleasing while where 

attitude type of measurements exist, lower coefficients are also tolerated.

\
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4.2 Results

Question 1. Which factors contribute to being e-library readiness in an institution ?

4.2.1 Factor 1: Infrastructure

Using cross tabulation, various indicators have been cross-tabulated with the number of 

students in each institution respectively.

Using Pearson's Chi square statistics relationships were determined to establish whether 

there exist any or not. Cramer's V statistics were also used to establish the strength of the 

relationships.

Table 4.2: A cross tabulation between Infrastructural Indicators and the Total 

Number of Student in various Universities and Colleges

P e a r s o n s  C h i S q u a re C/5 T o ta l  n u m b e r  o f  s tu d e n ts T o ta l

A s y m p - to t ic O
E 1 0 0 1 - 5 0 0 1 - 1 0 0 0 0 - A b o v e

X 2 s ig n i - f tc a n c e u  > 0 - 1 0 0 0 5 0 0 0 1 0 0 0 0 2 0 0 0 0 2 0 0 0 0

C a m p u s  h a s  an  

in tra n e t

N u m b e r  o f  n e tw o rk

9 .1 1 1 .5 3 9 .333 2 1 .4 % 2 8 .6 % 1 0 .7 % 1 0 .7 % 3 .6 %
7 5 .0

%

a c c e ss  p o in ts 9 .8 6 8 .2 7 4 .4 1 2 3 1 .0 % 4 1 .4 % 1 0 .3 % 1 0 .3 % 6 .9 % 100 .0

N u m b e r  o f

n e tw o rk e d  P C s 2 6 .3 3 5 .1 1 0 .5 5 0 3 1 .0 % 4 1 .4 % 1 0 .3 % 1 0 .3 % 6 .9 % 1 0 0 .0

T o ta l n u m b e r  o f  P C s 2 4 .4 8 3 117 .5 3 0 3 1 .0 % 4 1 .4 % 1 0 .3 % 1 0 .3 % 6 .9 % 100 .0

L A N  c o n n e c te d  to  

o th e r  n e tw o rk s
1 2 .1 8 9 .1 1 6 .6 6 0 3 .6 % 3 .6 % 1 0 .7 % 3 .6 % 3 .6 % 2 5 .0

M u lti M e d ia  

/c o n fe re n c e  fa c il i ty
1 2 .1 2 3 .1 2 0 .2 5 4 1 2 .4 % 2 2 .6 % 3 .4 % 3 .6 % .0 %

4 2 .0

%

From table 4.2, it is evident that there is a relationship between all infrastructural 

indicators and the total number of students in an institution. All have asymptotic 

significance values of Pearson’s Chi are greater than 0.05. These relationships are very 

weak as shown by the Cramer's V statistics of less than .70. It means that though they

can be used to measure e-readiness index none of them can be used alone and therefore
« \ *

they all must be combined to form one factor which is named Infrastructure.
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C am pus has an 
in trane t

w ire le s s  LA N  
segm ents

n e tw o rk  a c c e s s  
po in ts

n e tw  o rked  PCs

Tota l num ber o f PCsj

L A N  co n n e c te d  to  
o th e r n e tw o rk s

—
Interne t a c c e s s  typej

Number of Students

Figure 4.1: A figure of Universities and Colleges responses to various Infrastructural 

Indicators against the Total Number of Student in those institutions.

From the figure 4.1, though there is a relationship it is a negative relationship. The 

increase in students is not always a direct increase in the facilities tested by the indicators. 

For example the number of computers in the institutions does not increase with the 

student population. All indicators have registered an increase as the number of student 

increase from 0 to 5000 then any further increase of student is not proportional to the 

facilities. LAN connection to other networks seem to be constant for student population 0 

to 5000 then increase.
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4.2.2 Factor 2: Ability to Invest

Table 4.3: A cross tabulation between power supply Indicators and the Total 

Number of PC’s in various Universities and Colleges

I N D I C A T O R S

P e a r s o n ’s  C h i  

S q u a r e

C r a m e r ’s

V

T o t a l  n u m b e r  o f  P C s

X 2

A s y m p t o

t i c

s i g n i f i c a

n e e

0 -1 0 0 1 0 1 - 5 0 0
5 0 1 -

1 0 0 0

a b o v e

1 0 0 0
T o t a l

E lectric ity  p o w e r  an n u a l cost 3 0 .0 0 0 .18 1 .0 0 0 3 0 .0 % 5 0 .0 % 1 0 .0 % 1 0 .0 % 1 0 0 .0 %

B a ck u p  d iese l g en e ra to r  

m onthly cost
1 6 .9 2 9 .15 .163 2 6 .7 % 4 6 .7 % 1 3 .3 % 1 3 .3 % 1 0 0 .0 %

T o ta l U P S  in v e n to ry  c o s t 1 2 .9 1 2 .1 6 .3 8 5 2 7 .6 % 4 8 .3 % 1 3 .8 % 1 0 .3 % 1 0 0 .0 %

Table 4.4: A cross tabulation between library Indicators and the Total ICT budget 

in various Universities and Colleges

I N D I C A T O R S

P e a r s o n ' s  C h i  

S q u a r e

C r a m e r ’s

V

T o t a l  I C T  B u d g e t

X 2

A s y m p t o

t i c

s i g n i f i c a

n e e

0 - 5

m i l l i o n s

6 - 1 0

m i l l i o n s

1 1 - 2 0

m i l l i o n s

/

T o t a l s

A u to m a te d  a ll  l ib ra ry  

o p e ra tio n s
.9 2 9 .62 .2 6 7 3 8 .5 % 7 .7 % 7 .7 % 5 3 .8 %

S u b sc rib e  to  e - jo u rn a ls 3 .6 0 9 .1 6 .3 5 9 7 8 .6 % 3 .6 % 7 .1 % 8 9 .3 %

L ib ra ry  e - r e q u is i t io n s 1 .447 .4 8 .2 2 7 3 5 .7 % 3 .6 % .0 % 3 9 .3

/
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Table 4.5: A cross tabulation between library Indicators and the Total ICT budget 

in various Universities and Colleges

i n d i c a t o r s

P e a r s o n ' s  C h i  

S q u a r e

C
ra

m
e

r’
s 

V

T o t a l  n u m b e r  o f  E m p l o y e e s

X 2
A

sy
m

p
to

ti
c

si
g

n
if

ic
a

n
c

e 0 -  1 0 0
1 0 1  -

3 0 0

3 0 1  - 

5 0 0 5 0 1  - 

1 0 0 0

1 0 0 1  - 

2 0 0 0

A B O V E

2 0 0 0
T o t a l

O ffic e  a p p l ic a t io n s  t r a in in g  

co st
8 .7 0 2 .5 6 .4 0 9 1 5 .4 % 4 2 .3 % 1 1 .5 % 1 1 5 % 3 .8 % 1 5 .4 % 1 0 0 .0 %

" O rg a n iz a tio n a l IS  t r a in in g  

cost
7 .9 8 6 .63 .4 0 0 1 6 .0 % 4 8 .0 % 8 .0 % 8 .0 % 4 .0 % 1 6 .0 % 1 0 0 .0 %

IC T  tr a in in g  b u d g e t 6 .4 8 7 .7 7 3 6 0 1 6 .0 % 4 4 .0 % 1 2 .0 % 8 .0 % 4 .0 % 16 0 % 1 0 0 .0 %

IC T  o rg a n iz a t io n a l  

n e tw o rk e d  a p p s  t r a in in g  c o s t
8 .9 4 4 .53 .4 3 2 1 6 .7 % 4 5 .8 % 1 2 .5 % 8 .3 % 4 .2 % 1 2 .5 % 1 0 0 .0

S p e c ia liz e d  IC T  t r a in in g  c o s t 1 4 .2 1 4 .5 0 .5 6 2 1 3 .3 % 4 6 .7 % 1 3 .3 % 6 .7 % 6 .7 % 1 3 .3 % 1 0 0 .0

From the tables 4.3, 4.4 and 4.5, the following indicators have relationships but the 

relationships are weak. Their Pearson's Chi square asymptotic significance is greater than 

0.05 and their Cramer's V values are less than 0.7. Therefore combining them is 

appropriate hence forming a factor. The indicators accepted to measure e-readiness for 

the factor of ability to invest are:-
/

• ICT training budget

• Subscribe to e-journals

• Library e-requisitions

• Total UPS inventory cost

• Backup diesel generator monthly cost

• Commercial power annual cost

• Automated all library operations

s /
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4.2.3 Factor 3: Access to Internet
Table 4.6: A cross tabulation between internet access Indicators and the Total 

number of students in various Universities and Colleges

T o ta l  n u m b e r  o f  s tu d e n ts T o ta l

IN D IC A T O R S

P e a r s o n ’s 

C h i  S q u a r e

Crame

r’s V 0 - 1 0 0 0

1 0 0 1 -

5 0 0 0

5 0 0 1 -

1 0 0 0 0

1 0 0 0 0 -

2 0 0 0 0

a b o v e

2 0 0 0 0

t  o ta l IS P  r e s p o n s e  t im e .8 8 7 .2 8 4 2 9 .6 % 4 4 .4 % 7 .4 % 1 1 .1 % 7 .4 % 100.0%

Internet access 

type D ia l-u p

.6 3 2

3 .4 % .0 % .0 % .0 % .0 % 3.4

D e d ic a te d

6 4 K b p s 1 0 .3 % 1 3 .8 % .0 % 0 % .0 % 24.1

D e d ic a te d  o v e r  

1 2 8 K b p s 1 7 .2 % 2 7 .6 % 1 0 .3 % 1 0 .3 % 6 .9 % 7 2 .4

T o ta ls .3 2 5
3 1 .0 % 4 1 .4 % 1 0 .3 % 1 0 .3 % 6 .9 % 1 0 0 .0

In te rn e t h o u r s  p e r  w e e k .1 0 0 .8 5 7
4 2 .1 % 3 6 .8 % 1 0 .5 % 5 .3 % 5 .3 % 100.0

E m p lo y e e s  u s in g  in te rn e t  fo r  th e i r  

w o rk

.1 6 7 1.00 2 9 .4 % 4 1 .2 % 1 1 .8 % 5 .9 % 1 1 .8 %
100 .0

In te rn e t fo r  e m a il  c o m m u n ic a t io n .9 5 4 .1 6 2
3 0 .8 % 3 8 .5 % 1 1 .5 %

/
7 .7 % 3 .8 % 9 2 .3

C a m p u s  h a s  w ir e le s s  L A N  s e g m e n ts
1 2 .8 0 7 .101 .1 1 0 1 0 .3 % 2 0 .7 % .0 % 3 .4 % 3 7 .9 %

From the table all indicators shows that they can be used to measure e readiness because 

they all have relationships and the strength is relatively strong especially for internet for 

work which shows Cramer’s V value of 1.00.

• ISP Response Time

• Internet Access Type

• Wireless LAN Segment

• Internet for Work/Assignments

• Internet for Mails
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4.2.4 Factor 4: Personnel

Table 4.7 A cross tabulation between Human Resource Indicators against 

Employees with access to networked PCs

i n d i c a t o r s

P e a r s o n ’s
C r a m e r ’s

V

E m p lo y e e s  w i th  a c c e s s  to  n e t w o r k e d  P C s

R X 2
0 - 1 0 0 1 0 1 -2 0 0 2 0 1 -3 0 0

a b o v e

3 0 0
T o ta ls

’ A c a d e m ic  s t a f f  h a v e  

c o m p u te rs
- 131 .0 0 2 .013 1 2 .5 % 8 .3 % 1 2 .5 % .0 % 3 3 .3

C o m p u te rs  fo r  p e rm a n e n t  

s ta ff
.6 3 6 .0 0 2 .0 0 5 5 0 .0 % 2 2 .7 % 2 2 .7 % 4 .5 % 100 .0

A c a d e m ic  s t a f f  w ith  b a s ic  

IC T  s k il ls
.2 5 4 .7 2 5 .3 6 4 4 5 .5 % 2 7 .3 % 2 2 .7 % 4 .5 % 100 .0

L e c tu re rs  a c c e s s  in te rn e t  

re so u rc e s
- - - 4 5 .8 % 2 9 .2 % 2 0 .8 % 4 .2 % 100 .0

S y s tem  d e v e lo p m e n t  t r a in e d  

p e rso n n e l
- .1 2 5 .3 8 0 .905 6 1 .1 % 2 7 .8 % 5 .6 % 5 .6 % 100 .0

L ib ra ry  s t a f f  t r a in e d  o n  IC T - .1 2 7 .4 5 8 .3 3 6 1 3 .0 % 1 7 .4 % 1 3 .0 % .0 % 4 3 .5

E m p lo y e e s  u s in g  in te r n e t  fo r 

th e ir  w o rk
.0 8 8 .2 4 0 .931 4 3 .8 % 1 8 .8 % 3 1 .3 % 6 .3 % 1 0 0 .0

E m p lo y e e s  w ith  c o r p o ra te  

em a ils
- .0 0 9 .0 0 9 .0 4 2 3 0 .8 % 3 0 .8 % 3 0 .8 % 7 .7 % 1 0 0 .0

E m p lo y e e s  u s in g  n e tw o rk e d  

a p p lic a tio n s
.0 5 3 .0 0 2 .0 3 9 4 2 .1 % 2 6 .3 % 2 6 .3 %

/

5 .3 % 100 .0

L e c tu re rs  w ith  p e r s o n a l  

w e b s ite s
.0 7 8 .0 9 9 .0 2 4 3 7 .5 % 2 5 .0 % 3 7 .5 % - 100 .0

E m p lo y e e s  u s in g  

t r a n s a c tio n a l p r o c e s s in g  

sy s tem

- .0 4 0 .0 7 4 .0 0 9 3 0 .0 % 3 0 .0 % 4 0 .0 % - 1 0 0 .0

E m p lo y e e s  u s in g  o f f ic e  

c o m p u te r  a p p l ic a t io n s
.6 1 2 .0 1 9 5 .5 5 6 5 0 .0 % 1 8 .8 % 2 5 .0 % 6 .3 % 1 0 0 .0

E m p lo y e e s  n e e d  to  a c c e s s  

in te rn e t
.3 5 2 .2 5 3 .5 6 0 4 6 .2 % 1 5 .4 % 3 0 .8 % 7 .7 % 1 0 0 .0

IC T  p e r s o n n e l  n u m b e r .0 9 9 .3 9 5 .361 4 5 .8 % 2 9 .2 % 2 0 .8 % 4 .2 % 100.0

IC T  e m p lo y e e s  w ith  

p ro fe s s io n a l q u a l i f ic a t io n
.0 5 3 .5 0 6 .3 3 2 4 5 .8 % 2 9 .2 % 2 0 .8 % 4 .2 % 1 0 0 .0

From table 4.7, the following indicators were selected.
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• Academic staff with basic ICT skills;

• System development trained personnel;

• Library staff trained on ICT;

• Employees using internet for their work;

• Employees using office computer applications;

• Employees access to internet;

• ICT personnel number

ICT personnel number and ICT employees with professional qualification; shows 

relationships between them and how employees in various institutions access networked 

computers. This is because their Pearson's Chi square significance values are greater than 

0.05. The strengths of their relationships are not very strong since they are all less than 

0.7 apart from System development trained personnel with.905 and Employees using 

internet for their work with .931 respectively.

Since a relationship exist for these indicators they can be used to measure e-readiness 

index and the others are rejected.

4.2.5 Factor 5: Perception

fable 4.8: A cross tabulation between Perception of various Indicators against 

Educational level of respondents and Gender

P e a r s o n ’s

E d u c a t i o n a l  L e v e l G e n d e r C h i  ( X 2)

P hD M a s te rs B ach e lo rs D ip lom a S tu d e n t M a le F e m a le A s y m p to t ic t/5

C o u n t
12 33 9 4 145 4 1 2 2 4 8 189

s ig n i f ic a n t '

e

E
au

u

I m p o r ta n c e  o f  

I n f o r m a t io n  f r o m  

in te r n e t
0 .7 % 2 .3 % 6 .8 % 4 .9 % 2 6 .8 % 2 4 .3 % 1 7 .7 % .0 1 5 .0 4 6

I m p o r t a n c e  o f  

I n f o r m a t io n  f r o m  

b o o k s  &  j o u r n a l s

0 .6 % 2 .0 % ^ 6 .5 % 4 .6 % 2 7 .7 %  .

•

2 4 .9 % 18 9 % .4 1 8 .0 2 9
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In s ti tu tio n a l s p e e d s  

b e tte r  th a n  c y b e r  

(Y E S )

0 .4 % 1 .1 % 1 .2 % 3 .4 % 1 5 .1 % 1 4 .3 % 1 0 .4 % .7 0 6 .0 0 9

C a m p u s  n e tw o rk

s ta b le

(Y E S )

0 .5 % 1 .6 % 5 .4 % 4 .9 % 2 4 .4 % 2 1 .5 % 1 5 .9 % .8 4 0 .1 0 7

E v er u s e d  in te rn e t  

(Y E S )
1 .0 % 3 .3 % 1 4 .0 % 1 0 .1 % 6 1 .3 % 5 2 .5 % 3 8 .9 % .3 0 6 .1 1 7

In te re s te d  in 

a c c e s s in g  in te rn e t  

(Y E S )

0 .3 % 1 .1 % 5 .0 % 4 .5 % 2 0 .8 % 1 8 .4 % 1 3 .9 % .7 7 2 .0 0 8

H a v e  a n  e m a il  

a d d re s s  ( Y E S )
1 .0 % 3 .2 % 1 3 .2 % 9 .6 % 5 7 .3 % 4 9 .4 % 3 6 .4 % .3 7 4 116

E v er u s e d  a 

c o m p u te r  ( Y E S )
1 .0 % 3 .2 % 1 4 .3 % 10 5 % 6 3 .8 % 5 4 .2 % 4 0 .3 % .9 1 5 105

D o  T ra n s a c t io n s  o n  

em a il ( Y E S )
3 .2 % 9 .8 % 1 1 .1 % 1 1 .8 % 2 0 .7 % 3 6 .7 % 2 3 .0 % .441 .0 4 6

H av e  P C  in  o f f ic e  

(Y E S )
5 .3 % 1 5 .3 % 1 4 .1 % 1 6 .0 % 4 .0 % 3 4 .8 % 2 3 .9 % .1 9 9 .1 6 0

U se  C o m p u te r s  fo r  

w o rk  r e la te d  u se  

(Y E S )

4 .6 % 1 5 .1 % 1 2 .5 % 1 2 .5 % 3 .4 % 3 1 .1 % 2 0 .1 % .5 7 8 .0 4 7

From the table 4.8, the following indicators have a relationship that have strong 

relationships and hence have been selected to be used for measuring e-readiness index. 

Stability of campus network, ever used internet, have an email address, used a computer 

they have Pearson's Chi Square asymptotic significance of .840, .306, .374, .915 and 

Cramer's V .107,. 11 7, .116, .105 respectively. Although the all relationships are week 

these are relatively strong and a combination of them form a belter perception that can be 

used to measure readiness.

• Stability of computer network

• Ever used internet

• Have an email address

• Regular use a computer
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Figure 4.2: A graph of Respondents against Educational Level for Various 

Indicators on Perceptions to ICT

Form the figure 4.2, the least educated attaches more importance to Internet and its usage. 

There is a common trend for all indicators to educational level.

Majority of the students have used computer (63.8%) though very few (4.0%) of them 

have computers this is an indications that almost all students rely on institutional 

computers. The highly educated those with PHD and Masters have computers but least 

use them.

\
t
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Question 2. Which model can be used to assess e-readiness of an institution's Library ? 

THE LIBRARY F-RFADINFSS INDEXER MODEL

FACTORS INDICATORS

ABILITY TO INVEST 
IN ICT

HI PERSONNEL 
(HUMAN RESOURCE)

T o t a l  N u m b e r  o f  P C ’s 

N e t w o r k e d  P C s  ( L A N )

L A N  c o n n e c t i o n  t o  o t h e r  L A N s

I n t r a n e t ___________________________

N e t w o r k e d  A c c e s s  p o i n t s  

M u l t i m e d i a / c o n f e r e n c e  facility

I C T  t r a i n i n g  b u d g e t  _

-  S u b s c r i b e  t o  e - j o u r n a l s / e - b o o k s

■ L i b r a r y  e - r e q u i s i t i o n s  ________

P o w e r  b a c k u p  c o s t  

'  K P L C  p o w e r  a n n u a l c o s t  

A u t o m a t e d  a l l  l i b r a r y  o p e r a t i o n s

A  c a d e  m  ic  s t a f f  w i t h  b a s i c  IC T  s k i  11s 

S y s t e m  d e v e l o p m e n t  t r a i n e d  p e r s o n n e l 

L i b r a r y  s t a f f  t r a i n e d  o n  I C T

E m p l o y e e s  u s i n g  i n t e r n e t  f o r  t h e i r  w o r k

E m p l o y e e s  u s i n g  o f f i c e  c o m p u t e r  a p p l i c a t i o n s  

E m p l o y e e ’s  a c c e s s  t o  i n t e r n e t _____________________

I C T  p e r s o n n e l  n u m b e r

I S P  R e s p o n s e  T i m e ( s e r v i c e  l e v e l  a g r e e m e n t )  

I n t e r n e t  A c c e s s  T y p e

W i r e l e s s  L A N  S e g m e n t _________

I n t e r n e t  f o r  W o r k ? A s s i g n m e n t s  

I n t e r n e t  f o r  e m a i l

Figure 4.3: The Library E-Readiness Indexer Model
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4.4 Computations of E- Library Readiness Index

Since there are six factors Infrastructure. Access to Internet. Personnel. Ability to Invest, 

ICT Policy and Perception. Each of the factors is assigned an index (X,).

Where i= 1.2,3,4,5,6 and therefore:- 

X|= Infrastructure 

X2= Ability to Invest 

X3= Access to Internet 

X4= Personnel 

X5— Perception

Each factor has indicators assigned indices (X,,) where i=1.2,3.4,5 and j= 1.2..last 

indicator.e.g. fhe infrastructure indicators are assigned as follows:- 

X 11 Total Number of Computers (PCs)

Xi2= Networked PCs (LAN)

Xi3= LAN connection to other LANs 

Xu= Intranet

XuNetworked Access points 

X |(, Multimedia/conference facility

The e-Library Readiness Index is given by the average index of factors, 

i.e. Xj= £(X,|)/j where i= 1 to 5 and j= 1 to the last indicator.

From the analysis there are 28 indicators grouped together to form factors. The following 

are the factors and their indicators.

ICT Infrastructure (6 indicators)

• Total Number of PC’s

• Networked PCs (LAN)

• LAN connection to other LANs

• Intranet

• Networked Access points

• Multimedia/conference facility \
‘ /> I
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Ability to invest in ICT (6indicators)

• ICT training budget

• Subscribe to e-journals/e-books

• Library e-requisitions

• Power backup

• Commercial power annual cost

• Automated all library operations 

Personnel (Human Resource) (7 indicators)

• Academic staff with basic ICT skills

• System development trained personnel

• Library staff trained on ICT

• Employees using internet for their work

• Employees using office computer applications

• Employee's access to internet

• ICT personnel number

Access to Internet (5 indicators)

• ISP Response Time(service level agreement)

• Internet Access Type

• Wireless LAN Segment
/

• Internet for Work/Assignments

• Internet for Mails 

ICT Perception (4 indicators)

• Stability of computer network

• Exposure to internet

• Have an email address

• Regularly use a computer

In order to cover each indicator adequately, the e-questions are designed that an indicatoi 

can have one or more questions. Each question is assigned weight,based on a staging
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method. The staging is ranging from 1 to 4. Every question is assigned a mark depending 

on the nature of the question and the mark is assigned the appropriate stage. The mean of 

these stages compose the factor’s index. In this case the indexer uses averages to compute 

the final index.
Questions in the online indexer are designed to use this model. Each question is designed 

to cover a certain indicator. In some cases two or more questions are covering one 

indicator. However the average of all questions for one factor leads to a sub-index 

(factors index).

4.5 Staging the model

table 4.9 Staging the model

Factor 1 Question Weight

Range

Stage 

(1,2,3,4)

INDICATOR CHOICE

Xll Number of 0-25 1

computed A) 26-50 2

W=A/P* 100 51-75 3

INFRASTRUCTURE Above 1000 76-100 4

X12 Number of 0-25 1

networked 26-50 2

computers(B) 51-75 3

W=B/P* 100 76-100 4

X13 LANs connected 0-25 1

to LANs(C) 26-50 2

W=C/L*100 51-75 3

■ 76-100 4

X14 Yes 4

✓
No 1

X I5 Enter number
________ !------

of 0-25't 1
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access points(D) 26-50 2

W=D/P*100 51-75 3

76-100 4

X16 Yes 4

No 1

Table 4.9 Staging the model continued

Factor 2 Question Weight

Range

Stage 

(1,2,3,4)

Ability to Invest INDICATOR CHOICE

X21 ICT training 0-25 1

budget! F) 26-50 2

W=F/E*100 51-75 3

76-100 4

X22 Yes 4

No 1

X23 Yes 4

No 1

X24 Yes / 4

No 1

X25 Annual power 0-25 1

bill(G) 26-50 2
W-G/E* 100 51 -75 3

76-100 4

X26 Yes 4

No
/

--------------------------------------------- L.------------------------

1
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Tab le 4.9 Staging the model continued

^Factor 3 Question Weight

Range

Stage 

(1,2.3,4)

personnel ( Human

Resource)

INDICATOR CHOICE

X31 Number of staff 

with ICT skills(I) 

W=I/H* 100

0-25 1

26-50 2

51-75 3

76-100 4

X32 Number of staff 

trained in system 

development(J) 

W=:J/H* 100

0-25 1

26-50 2

51-75 3

76-100 4

X33 Number of staff 

trained in system 

development in 

library(K) 

W=K/H* 100

0-25 1

26-50 2

51-75 3

76-100 4

X34 Number of 

employee using 

internet on 

duty(M) 

W=M/H*100

0-25 1

26-50 2

51-75 3

76-100 4

X35 Number of 

employee using 

office computer 

applications(N) 

W=N/H* 100

0-25 1

26-50 2

51-75 3

76-100 4

X36 Number of 

employee with 

access “to
f

0-25 1

26-50 2

51-75-
■ *

3
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internet(O)

W=O/H*100

X37 Number of ICT

employees(Q)

W=Q/H*100

76-100 4

0-25 1

26-50 2

51-75 3

76-100 4

Table 4.9 Staging the model continued

Factor 4 Question Weight Stage

(1,2,3,4)

Access to Internet INDICATOR CHOICE MARKS %

X41 Minutes 4

Hours 3

Days 2

weeks 1

X42 Dial Up 1

Dedicated 64 2

Dedicated 128 3

Above 128 4

X43 Yes 4

No 1

X44 Number of library 0-25 1

clients using 26-50 2

internet for 51-75 3

assignments! R) 76-100 4

W=R/P*100

X45 Yes 4

No 1

/
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Table 4.9 Staging the model continued

Factor 5

Perception

Question

IN D IC A T O R

X51

X52

X53

X54

C H O IC E

Very Stable

Stable

Fairly Stable

Not Stable

Very Good

Good

Fair

Poor

Number of library 

clients with e-mail 

address(S) 

W=S/P*100

H o w  many clients make 

use of computers 

regulary(T)

W=T/P*100

Weight

M A R K S  %

0-25

26-50

51-75

76-100

0-25

26-50

51-75

76-100

(1,2,3,4)

f
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4.6 Models Benchmark

From the KENET report on ICT e-readiness 2006, the average index for all the 

institutions was 2.0. This research adopts the average mark for the range of the 

stages used in the model of 1 to 4 which is 2.5.
An institution that generates an index of 2.5 and above is considered to be ready and 

those that generate an index below 2.5 is considered not ready. 1 he upper limit 4 is 

considered as the highest level of readiness while the lower limit 1 is considered as the 

lowest level of preparedness.

/
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Chapter 5

5. Discussion of the Framework

The tool developed was used to test the model and Two Universities and a teacher training 

college was used to test the model. Three institutions whose names are withheld were used 

for testing the model. The index generated is weight against the benchmark of index 2.5. 

Those institutions that get above 2.5 are considered ready and those that are below 2.5 are 

considered not ready. The reports generated also include what each factor contributes and 

also what each indicator contribute.

5.1 E-Readiness Assessment and Staging Results

5.1.1 Institution A ( College)

5.1.1.1 Overall index

Table 5.1 Overall index for institution A

L IB R A R Y  E -R E A D IN E S S  IN D E X  R E P O R T

IN S T IT U T IO N IN D E X S T A T U S

A 2 .5 1 2 0 0 0 0 8 3 9 2 3 3 4 R e a d y

5.1.1.2 Factor index

Table 5.2 Factors index for institution A

L IB R A R Y  E -R E A D IN E S S  IN D EX FA C TO R  S T A G IN G  R E P O R T 

IN S T IT U T IO N : A

F a c to r  ID F a c to r  N am e : S T A G E S T A TU S

1 IC T IN F R A S T R U C T U R E 1.86 N ot ready

2 A B IL IT Y  TO  IN V E S T  IN ICT u  3 '40 R eady

3 P E R S O N N E L(H U M A N  R E S O U R C E ) 1.50 N ot ready

4 A C C E S S  TO  IN TE R N E T 2.80 R eady

5 IC T P E R C E P T IO N 3.00 R eady

f
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Factors Staging trend

Figure 5.1 Factor staging trend for institution A

From the table 5.1. Institution A is ready marginally because the final index is just slightly 

greater than 2.5. From table 5.2, the following factors need serious improvement. These 

are: K f Infrastructure and Personnel because they arc far below the benchmark of 2.5.

5.1.1.3 Indicators indices

Tabic 5.3 Indicators index for institution A

LIBR AR Y E-RE AD IN ESS INDEX INDICATO R STAG IN G  REPO RT 
IN ST ITU TIO N : A

INDICATO R STAGE S T A T U S

Total N um ber of P C s 1 Low est leve l o f U npreparedness

N etw orkeo  P C s 1 Low est leve l o f U npreparedness

LAN connections to other Lans 1 Low est leve l o f U npveparedness

LAN connections to other Lans 4 H ighest Level of p reparedness

N etw orkeo  access points 1
/

Low est leve l of U npreparedness

A cadem ic  s ta ff w ith basic IT  skills 2 N ot R e ad y

S ystem  deve lopm ent tra ined personnel 1 Low est level of U npreparedness

Library staff tra ined on ICT 1 Low est level of U npreparedness

E m plo yees using internet for their work 2 Not R eady

E m plo yees using office com puter applications 2 Not R ead y

IC T  personnel num ber 1 Low est leve l of U npreparedness

In ternet for w ork/ass ignm ent 3 R e ad y

H a ve  an em ail adress 4 H ighest Level of p reparedness

R egu lar use a com puter 1 Low est leve l of U npreparedness

IC T  training budget 1 Low est leve l of U npreparedness

M ultim edia confrence facility 1 Low est level of p reparedness

Subscribe to e -journals /e-books 4 H ighest level o f preparedness

pow er backup 4 Highest level of p reparedness

pow er backup 4 H ighest level of p reparedness

A utom ated  ail library operations 4 H ighest level of prepareor.ess

IC T  training budget 2 Not R e ad y

In ternet access type 4 H ighest leve l of p repareoness

W ire less  LAN segm ent 1 1
Low est level of preparedness

In ternet for m ails 4 \ H ighest level of p reparedness

Stability of th e  netw ork , 3 1 R e ad y  '
E ver used internet 4 H ighest level of p reparedness

intranet 4 H ighest level of p reparedness
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The indicators that need to be improved for this institution are those that have an index ot 

two (2) and one (1). Those that are three (3) and four (4) contribute positively to the final 

index.

5.1.2 Institution B ( Private University)

5.1.2.1 Overall index

Table 5.4 Overall index for institution B

L IB R A R Y  E -R E A D IN E S S  IN D E X  R E P O R T

IN S T IT U T IO N IN D E X S T A T U S

B 2 .8 2 8 0 0 0 0 6 8 6 6 4 5 5 R e a d y

5.1.2.2 Factors sub-index

Table 5.5: Factors indices for institution B

L IB R A R Y  E -R E A D IN E S S  IN D E X  F A C T O R  S T A G IN G  R E P O R T 

IN S T IT U T IO N : B

F a c to r  ID F a c to r  N am e : S T A G E S TA TU S

1 IC T IN F R A S T R U C T U R E 2.00 N ot ready

2 A B IL IT Y  TO  IN V E S T  IN ICT 3.40 R eady

3 P E R S O N N E L(H U M A N  R E S O U R C E ) 2.29 N ot ready

4 A C C E S S  TO  IN TE R N E T 3.20 R eady

5 ICT P E R C E P T IO N 3.25 R eady

f
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Factors Staging trend

3

«c-*
Si

o —
ICT INFRASTRUCTURE PERSONNEUHUMAN RESOURCE) ACCESS TO INTERNET

Factor
ICT PERCEPTION ABILITY TO INVEST

Figure 5.2 Factor staging trend for institution B

From the table 5.4. Institution B is ready to use and adopt 1C 1 because the final index is 

greater than 2.5. Form the table 5.5, the following factors need to be improved:- ICT 

perception, and Infrastructure because they are below the benchmark ol 2.5.

t
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Table 5.6 Indicators 1 indices for institution B

5.1.2.3 Indicators indices

L IB R A R Y  E -R E A D IN E S S  INDEX IN D IC A T O R  S T A G IN G  R E P O R T  
IN S T IT U T IO N : B

IN D IC A T O R S T A G E S T A T U S

Tota l N u m b e r o f P C s 1 L o w e s t lev e l o f U n p re p a re d n e s s

N e tw o rk ed  P C s 1 L o w e s t lev e l o f U n p re p a re d n e s s

LA N  co n n ec tio n s  to o th e r Lens 1 L o w e s t lev e l o f U n p re p a re d n e s s

LA N  co n n ec tio n s  to o th e r can s 4 H ig h e s t L e ve l of p re p a re d n e s s

N e tw o rk ed  a c c e s s  points 2 N o t R e a d y

A c a d e m ic  s ta ff w ith  b as ic  IT  skills 3 R e a d y

S ys te m  d e v e lo p m e n t tra in ed  p e rso n n e l 1 L o w e st lev e l o f U n p re p a re d n e s s

Library s ta ff tra in ed  on  IC T 1 L o w e st lev e l o f U n p re p a re d n e s s

E m p lo y e e s  using in te rn e t fo r the ir w ork 3 R e a d y

E m p lo y e e s  using  o ffice  c o m p u te r app lica tions 3 R e a d y

E m p lo y e e s  a c c e s s  to  in ternet 4 H ig h e s t L e ve l o f p re p a re d n e s s

IC T  p e rso n n e l nu m b e r 1 L o w e st lev e l o f U n p re p a re d n e s s

In te rnet fo r w o rk /a s s ig n m e n t 2 N o t R e a d y

H a v e  an  e m a il ad res s 3 R e a d y

R e g u la r use  a co m p u te r 4 H ig h e s t L eve l o f p re p a re d n e s s

IC T  tra in ing  bu d g et 1 L o w e st lev e l o f U n p re p a re d n e s s

M u ltim e d ia  c o n fre n c e  facility 1 L o w e s t lev e l o f p re p a re d n e s s

S u b scrib e  to e -jo u rn a ls /e -b o o k s 4 H ig h e s t leve l o f p re p a re d n e s s

p ow er b ackup 4 H ig h e st leve l o f p re p a re d n e s s

p o w e r b ackup 4 H ig h e st leve l o f p re p a re d n e s s

A u to m ated  all lib rary  o p eration s 4 H ig h e s t leve l o f p re p a re d n e s s

IC T  tra in ing  budget 2 N o t R e a d y

In te rn e t a cc es s  type 4 H ig h e s t leve l o f p re p a re d n e s s

W ire le s s  LA N  s eg m e n t 4 H ig h e s t leve l o f p re p a re d n e s s

In te rn e t for m ails 4 H ig h e s t leve l o f p re p a re d n e s s

Stab ility  o f th e  netw ork 2 N ot R e a d y

E ve r u sed  in te rnet 4 H ig h e s t leve l o f p re p a re d n e s s

In tranet 4 H ig h e s t leve l o f p re p a re d n e s s

The indicators that need to be improved for this institution are those that have an index of 

two (2) and one (1). Those that are three (3) and four (4) contribute positively to the final 

index.

\
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5.1.3.1 Overall index

Table 5.7 Overall index for institution C

5.1.3 Institution C ( Public University)

L IB R A R Y  E -R E AD IN E S S  INDEX R E PO R T

IN S TITU TIO N  INDEX ____________ S TA TU S

C 2 89800000190735 Ready

5.1.3.2 Factor index
Table 5.8 Factors indices for institution C

L IB R A R Y  E -R E A D IN E S S  IN D E X  FA C T O R  S T A G IN G  R E P O R T 

IN S T IT U T IO N : C

F a c to r  ID F a c to r  N am e: S T A G E S TA TU S

1 IC T IN F R A S T R U C T U R E 2.43 Not ready

2 A B IL IT Y  T O  IN V E S T  IN ICT 2.20 N ot ready '

3 P E R S O N N E L(H U M A N  R E S O U R C E ) 2 71 R eady

4 A C C E S S  TO  IN TE R N E T 3.40 R eady

5 ICT P E R C E P T IO N 3 75 R eady

/
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Factors Staging trend

Factor

Figure 5.3 Factor staging trend for institution C

From the table 5.7. Institution C is ready to use and adopt ICT because the final index is 

greater than 2.5. Form the table 5.8. the following factors need to be improved:- ICT 

Infrastructure and Ability to Invest because they are below the benchmark of 2.5.

5.1.3.3 Indicators indices

Table 5.9 Indicators indices for institution C

LIBRARY E-READINESS INDEX INDICATOR STAGING REPORT 

INSTITUTION: C

INDICATOR STAGE STATUS

Total Number of PCs 2 Not Ready

Networked PCs 2 Not Ready

LAN connections to other Lans 1 Lowest level of Unpreparedness

LAN connections to other Lans 4 Highest Level o f preparedness

Networked access points 3 Ready

Academic staff with basic IT skills 4 Highest Level of preparedness

System development trained personnel 1 Lowest level of Unpreparedness

Library staff trained on ICT 1
7

Lowest level of Unpreparedness

Employees using internet for their work 4 Highest Level o f preparedness

Employees using office computer applications 4 Highest Level of preparedness

Employees access to Internet 4 Highest Level o f preparedness

ICT personnel number 1 Lowest level of Unpreparedness

Internet for work'assignment 4 Highest Level o f preparedness

Have an email adress 4 Highest Level of preparedness

Regular use a computer 4 Highest Level o f preparedness

ICT training budget 1 Lowest level of Unpreparedness

Multimedia confrence facility 1 Lowest level o f preparedness

Subscribe to e-journols/e-books 1 Lowest level o f preparedness

power backup 4 Highest level of preparedness

power backup 4 Highest level of preparedness

Automated all library operations 1 Lowest level of preparedness

ICT training budget 4 Highest level of preparedness

Internet access type 4 Highest level of preparedness

Wireless LAN segment 1 Lowest level of preparedness

Internet for mails 4 Highest level of preparedness

Stability of the network 3 Ready

Ever used internet 4 Highest level of preparedness

Intranet 4 Highest level of preparedness

/
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The indicators that need to be improved for this institution are those that have an index ot 

two (2) and one (1). Those that are three (3) and four (4) contribute positively to the final 

index.

5.2 Uses of the Framework

The library e-readiness model can be used to determine a library's IC1 readiness for 

e-library by somebody feeding data onto the indexer tool(program).Users respond to the 

e-questions available in the data collection module of LR1 /indexer. The indices tor the 

indicators, factors and finally the entire library are computed. The user can get several 

reports either in tabular or graphical form.

5.3 Conclusion

This research admit that the sample used for testing the model was too small for a general 

conclusion to be drawn on its basis. However 1CT Infrastructure was identified as a 

common hindrance among all the institutions used. In addition personnel factor was also 

identified to be a problem in two (66.6%) of the three institutions used.

/
V /
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Chapter 6

6. Conclusion and Recommendation

6.1 Achievement

A LRI model was developed and it's composed of 5 factors and a total of 28 indicators. 

The model was able to measure ICT readiness for e-libraries for 3 institutions. As an 

integrated part of the model a tool/program was also developed and is able to compute 

both the sub-indices and the overall final index for a given library. The tool is also capable 

of generating several reports whose format may either be in tabular and/or graphical form.

6.2 Recommendations

The LRI tool/program may be efficiently and effectively used by an officer (or team of 

officers) with adequate information concerning an institution ICT, library, and tinancial 

status inclusive.
Further the tool may be improved with a view of qualifying it to a web-based application to 

boost its accessibility and availability in global perspective.

6.3 Challenges
/

Data availability: Most of the Institutions did not have readily available data. Though the 

institutions have installed MISs. the data/information required could not be retrieved from 

the system, with some necessitating manual gathering of the data( eg manual counting of 

the available computers)
Time constraint: The researcher conducted the research while on her full-time job official 

duties and obligations. This drastically reduced the time durations available for the research 

work and related activities.

/
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6.4 Conclusion

The research identified the indicators and factors necessary tor measuring e-readiness tor a 

library. A model with Kenyan context was developed which can go along way in 

evaluating a library's ICT status. The model has 5 factors and a total ot 28 indicators.

T hese are:
1. ICT Infrastructure (Total Number of PC's, Networked PCs (LAN), LAN 

connection to other LANs, Intranet, Networked Access points. 

Multimedia/conference facility)

2. Ability to invest in ICT (ICT training budget. Subscribe to e-journals/e-books, 

Library e-requisitions. Power backup. Commercial power annual cost. Automated 

all library operations)

3 Personnel/Human Resource (Academic staff with basic ICT skills, System 

development trained personnel, Library staff trained on ICT, Employees using 

internet for their work. Employees using office computer applications, Employee's 

access to internet, ICT personnel number)

4. Access to Internet (ISP Response Time (service level agreement), Internet Access 

Type, Wireless LAN Segment, Internet for Work/Assignments, Internet for Mails)

5. ICT Perception (Stability of computer network. Exposure to internet. Have an email 

address, Regularly use a computer)

t
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Appendix A
User manual

LIB RARY E-REA D IN ESS IN D EX  SYSTEM

IN TRO D U C TIO N

Software organizations have exhibited significant shortcomings in their ability to capitalize on 

the experiences gained from completed projects. Software are primarily developed for users 

who are non programmers, thus they would not be termed complete without user manuals as 

one form of documentation. More so, user manuals are important tools to be used during user 

training to familiarize the user with the system.

Stand alone applications require more support and maintenance than web based applications. 

Administrators for such systems require accurate and precise manuals to reference while 

setting up or in cases of difficulties.

A properly written user manual is required to lower maintenance effort and costs. As we are 

aware, maintenance is the most costly phase of software engineering and not unless the 

manual has been written carefully, troubleshooting errors could be a major task for the 

administrator of such systems. The following tips will help any developer or administrator who 

could be charged with the responsibility of updating the system.

The user manual for LIBRARY E-READINESS INDEX SYSTEM is subdivided into the 

administrative and general user’s subcategories. By an administrator we mean the person or 

persons-responsible for maintaining and updating the system configurations.

t
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SECTION 1

ADMINISTRATORS MANUAL

What do you require to set up the System ?

The following hardware and software is required for installation and running of Library L 

Readiness Index Information System.

System requirements for Microsoft Windows:

•  An Intel Pentium III Processor or equivalent, 500 MHz or faster

• Windows 98, Windows 2000, Windows NT (with Service Pack 3 or later), Windows 

ME, or Windows XP

• 96 MB of available random-access memory (RAM) (128 MB recommended)

• 60 MB of available disk space

• A 256-color monitor capable of 800 x 600 pixel resolution (millions of colors and 

1024 x 768 pixel resolution recommended)

. A CD-ROM drive

• MySQL 5.0. server database

• MyODBC 3.5.1 Connector

INSTALLATION

1. These are the key steps as setup guide for Library E-READINESS Index (LRI) system tor 

Windows. This will be done after the entire configuradon has been done. Before 

installations ensure the following services are configured and properly running;

• MySQL 5.0 Server.

• Restore the E_Ready database from the Mysql dump provided.

• You are currendy logged in as the administrator.

2. To install the system, complete the following set of t&sks.
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a. Insert the IC T JN D E X  CD into the CD ROM drive.

b. Open the CD icon if it is not open.

c. Copy the folder marked ICT_INDEX to your hard disk in C:\Program files 

directory.

3. The folder with the system files has an executable called IC l_INDEX.exe.

4. Open the folder and double click ICT_INDEX.exe to launch 1C 1_READINESS INDEX 

System.

5. The Login screen appears as shown in figure 1.0.

Figure 1.0.

6. For first time use the system comes w ith a default username of admin and password 

administrator which can be changed after login by the administrator.

THE COMPONENT FORMS

The application has various screens which have different requirements. The login screen 

requires that the user enter a username and password. Successful logon using an existing user 

account will link you to the system main window.

The main form will link to other system functionalities depending on the user. 1 his is 

achieved through the use of menu driven user interface as seen in figure 2.0. The gist of all the 

others is self explanatory.



Figure 2.0 LEI system version 1.0

D A T A  E N T R Y  SC REE N S

These screens include: factors set-up module, Users set-up module, Questions Set-up module, 

Indicators Set-up module, Data Collection Module.

1.1.0. System Setup

1.1.1. Users

In this module the administrator will add users of the system and assign them roles or user 

access rights.

After providing the necessary user details and assigning user rights, click the save button to 

save them in the database.

The administrator can also modify the access rights of a user through this module.
I' . t\
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Figure 3.0.System Users

1.1.2. Factors Set-up Module

This module assists the administrator to add the factors to be considered during the research 

The figure below demonstrates the steps to follow in adding the institutions

i
\

\
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Figure 4.0.Factor Registration

a. Click the file menu, go to system set-up and the screen above appears.

b. Click the new button and a system generated factor number appears as shown below

Figure 5.0. Factor Registration in progress

c. Input the factor name then click the save button to register the factor in the system.

In this module, you can also edit, view already registered factors by clicking the edit factors 

menu item.

And selecting one of the factors.

/
\ /
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Figure 6.0 Factor Registration Complete

1.1.3. Indicators set up Module
To access this module go to file system set-up then click indicators. 

The screen below is created by the system.

Figure 7.0 Indicators

Check an item in the checkbox and an the system generates a number for the indicator.

When all the details arc entered as required click the save button to add the indicator in the 

system

The module also gives the administrator the option of editing already existing indicators.



Questions Setup

To get to these module go to File-system setup- click questions and the form below appears

Figure 8.0 LEI Questionnaire

This module is used by the administrator to enter the research questions for the research 

purpose.
The admin is also able to modify registered questions through this module by selecting the 

edit-questions module all the available questions are displayed in a checklist box for the 

administrator to choose which to edit.

After this stage the system fully set up.
f
\  . %
\  •, 
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SECTION 2

GENERAL USERS MANUAL
General users are day today users of the system. This manual focuses on particular aspects of 

the system. The assumption made is that the others are self explanatory.

2.0.0. How Do I Login?

Fig 9.0 LEI Login

On the Login screen. Click the login tab; enter the username as well as the password you are 

assigned by the administrator. Click on Login. If both entries are valid then you will be logged 

into the system.

2.0.1 Data input

Once logged in on the Main system form go to the Index menu and click the Data collection 

option.
/

The screen below is created by the system.

/
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Kig 10.0 Data Collection
I^Data Collection

Date:

Name:

Name of Institution

rQuestions-
What is the Institutions total population?
How many personal computers does the institution have
How many personal computers are networked in your local area network?
How many LANs are there in your institution?
How many LANS are connected to other Ians internally or externally?
How many access points do you have that are on the network?
Do you have a multimedia or a conference facility in the library?
What is your institutional budget?
Do you subscribe to any e-journals/e-books?
Do you have UPS?
Do you have a generator?
What is your annual running power bill?
Are all your library operations automated?
How many of your staff are permanent?
How many of your staff have basic ICT skills?
How many are trained on system development?
How many of the trained staff are in the library section?
How many of your employees use internet in their duty
How many of your employees use office computer applications e.g Word, Excel e tc  ?
How many of your employees have access to internet?
How many are employed as ICT employees?
How long does your ISP take to respond to your complains according tour service level agreement ? 
What type of internet access type are you connected to?
Do you have a wireless LAN segment in your institution?
How many clients of your library use internet to do their assignments?
Do you allow access of emails via the internet?
How reliable is your network?
What is the level of internet usage. Rate it according to your judgment? '
How many of your clients have email addresses?

Enter Value: Choose an Option

Save g j Edit G? Refresh 8? Close
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a) On this page the first thing to do is to enter your name and the name of the institution

b) Check the question to answer from the list, if the question requires an input value 

from the user the input box will be enabled, on the other hand if the user needs to 

choose from the given options the selection box will be enabled and you will be able to 

pick an answer from the available options.

c) After answering the question ensure you click the save button to save your answer. 

Once this has been done the checked list box containing the questions in the system is enabled 

for you to continue answering the questions. Ensure you answer all the questions.

This module gives you an option of editing or altering already answered quesuons for the 

named institution.

You can achieve this by clicking the edit button and ensuring the institution edit box contains 

the name of an institution whose data has already been input.

At this point if your administrator has given you the rights to view reports you can generate 

them

2.0. 3 Reports

2.0. 3.1 Questionnaire feedback
To access this module go to reports menu-click on questionnaire feedback and the form 

below appears.

_____________Fig 11.0 Questionnaire Feedback

Institution -
A
B
C

Generate b=r Close
1______________________________________ 1

*

Questionaire Feedback
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From the selection box select the name of the institution you want to preview the feedback, 

click the generate button print the report

2.0. 3.2 Factors and Indicators staging

2.0. 3.2.1 Indicators staging

To access this module go to reports menu-click on factor and indicator staging- indicators and 

the form below appears.

Fig 12.0 Indicator

Select from the option box the institution you are reporting on. 

Click the preview to generate and print the report

2.0.3.2.2Factors staging

To access this module, go to reports menu-click on factor and indicator staging- Factors and 

the form below appears. '

Fig 13.0 Factor Staging

/* i t\ t
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Select from the option box the institution you are reporting on.

Click the preview to generate and print the report

2.0.3.3. Institutional Index
To access this module go to reports menu-click on Institutional index and the form below 

appears.

2.0.3.3 Graphical representation

1'his menu will lead you to /
• Indicator staging and

• Factor staging modules

Which will help you generate graphical trends of the factors and indicators from a given 

institudon.

/
\
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2.1. Tools

This menu leads to other several sendees offered by the system. 1 his includes;

2.1.1. Change Password

Figure 15.0.

This module allows a user to change his/ her own password 

2.2.3 Shutdown windows

This is an invocation of the windows system shutdown procedure

N OTE:

In ease of any problem in operations of this software, you can contact your 

administrator who will in turn contact the system developer.

t
\

\

\
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Appendix B

Questionnaire

Questionnaire being considered for Testing the Model

1CT in the Libraries
General Demographic Data (not awarded any Weight)

1. Date:___________( Auto date)

2. Name:_______________________
3. Name of Institutiou'Campus/College_____________________

1CT Infrastructure (Xd (Factor 1)

4. Indicate the institutions population(P)

P

5. Indicator (X u ) (Total Number of PC’s)

How many Personal computers does your institution have?(A)

* □

6. Indicator (Xi,2) (Networked PCs (LAN))
How many personal computers are networked in your Local 

Network?(B)

U

t

\ I

Area
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7. Mow many LANs are there in your institution(L)

L

8 . Indicator (X 1 3 ) (LAN connection to other LANs)

How many LANS are connected to other LANS internally or externally?(C)

C ______

9. Indicator (X 1 4 ) (Intranet) 

Do you have an intranet?

Yes No

_
Tick appropriately

10. Indicator (X 1 5 ) (Networked Access points)

How many access points do you have that are on the network?(D)

I)

11. Indicator(X|,(l) (Multimedia/conference facility) i
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Do you have a multimedia or a conference facility in the library?

Yes No

Fick appropriately

Ability to Invest in ICT(X2) (Factor 2)
12. What is your institutional budget.(E)

E ---------

13. Indicator (X 2 ,i) (ICT training budget X 2 I) 

What is your ICT training budget?(F)

F ---------

14. Indicator (X 2v2) (Subscribe to e-journals/e-books X2,2) 

Do you subscribe to any e-journal?

Yes No

Tick appropriately

15. Indicator (X 2 ,3 > (Library e-requisitions X ^ )

Do you do your requisition in the library electronically?
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Yes No

Tick appropriately

16. Indicator 1 X 2 ,4 ) (Power backup X 2 .4 ) 

i)Do you have UPS?

Yes No

Tick appropriately

ii) Do you have a generator?

Yes No

Tick appropriately

\

17. Indicator (Xi,?) (KPLC power annual cost Xi,?)



Wliat is your annual running power bill?(G)

G

18. Indicator (X 2 ,6 ) (Automated all library operations X 2 ,6 ) 

Are all your library operations automated?

Yes No

Tick appropriately

Personnel (Xj) (Factor 3)
19. How many of your staff are permanent?(H)

I I  ------------

20. Indicator (X 3 J ) Academic staff with basic ICT skills X 3 J 

How many of your staff have basic ICT skills?(I)

I

21. Indicator (X 3 i2) System development trained personnel X 

How many are trained on system development?(J)

.1 r r .. -/



22. Indicator (X 33) Library staff trained on IC I X.^3

How many of the trained staff are in the library section ^(K)

K

23. Indicator (X 3 4 ) Employees using internet lor their work X 3 4 

How many of your employees use internet in their duty/(M )

M

24. Indicator (X 3 5 ) Employees using office computer applications

How many of your employees use office computer applications e.g Word, Excel 

e.t.c ?(N)

N

25. Indicator (X 3i6) Employee’s access to internet X 3 ,6

How many of your employees have access to internet?(0)

O

/
\
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26. Indicator (X 3 J )1CT personnel number X 3 J 

How many are employed as ICI employees .'(Q)

Q

Access to Internet (X4) (Factor 4)

27. Indicator (X4,1 )1SP Response Time X4,|
How long does your ISP take to respond to your complains according tour 

service level agreement ?

Minutes Hours Days Weeks

Tick appropriately

28. Indicator (X4<2 )lntcrnet Access Type X4,2

What type of internet access type are you connected to?

Dial

up

Dedicated

64Kbs

Dedicated

128Kbs

Dedicated 

above 128

Tick appropriately

t
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29. Indicator (X4i3 )Wireless LAN Segment X4,3
Do you have a wireless LAN segment in your institution.

Yes No

Tick appropriately

30. Indicator (X4,4 )Internet for Work/Assignments X4,4
How many clients of your library use internet to do their assignments .’(K)

K

31. Indicator (X 4 ,5 )lnternet for Mails X 4 ,5

Do you allow access of emails via the internet?

Yes No

Tick appropriately

Perception (X?) (Factor 5)
32. Indicator (X 5 ,i) Stability of computer network X 5i| 

How reliable is your network?

Very reliable reliable Fairly reliable Not reliable

Tick appropriately



33. Indicator (X 5>2)Ever used internet X 5 ,2

What is the level of internet usage. Rate it according to your judgment.

Very Good Good Fair Poor

Tick appropriately

3 4 . Indicator (X 5 ,3 )Have an email address X 5vj

I loss many of you clients have email addresses ^(S)

S

35. Indicator (X 5 4 ) Regular use a computer X 5 ,4

1 loss many according to you make use of computers regularly?(T)

T


