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Abstract

This study was carried out to investigate the Aakillty and Accessibility of Geographic Informati@ystems in
Nigerian Federal Universities of Technology Libesi Three research questions were formulated. $upsearch
design was used for this study. The overall totahber of 1422 respondent including students, facstaff (GIS
users) and librarians were drawn as population asdsample size of the study, from Federal Universit
Technology, Akure, Minna, Owerri and Abubakar TafiaBelewa University, Bauchi. Two set of questionmaiere
used to collect data for this study one for the @k®rs and another for the Librarians. The dateeded were
presented and analyzed using frequency distributible and percentages. The study found amongsothet there
are computer hardware units for GIS operation, ghosome peripherals like plotters, scanner were #&milable
among the selected Nigeria FUTs, ArcView was thpetgf GIS software that were available for GIS agiens. This
study concluded that GIS services vl better utilized if they are brought into the libravhich is the information
hub of the university. Lastlyt was recommended that the university libraryudticollaborate with organizations that
deal with spatial information or GIS related depsats in the university to facilitate GIS servigetggration into the

array of library services.

Introduction

Maps have been around since the dawn of mankind.
Traditionally, geographic information has been
represented in terms of maps, charts, atlaseseglob
etc. Knowledge and memory of location and
navigational abilities are fundamental to animaid a
mankind. Looking at maps, our questions are
answered by establishing geographic relationship
with them; we plan our trips, tours, hike and decid
locations, places of visit on the basis of maps and
charts. Geographic Information System (GIS) is the
merging of cartography, statistical analysis, and
database technology. GIS systems are used in
cartography, remote sensing, land surveying, public
utility management, natural resources management,
photogrammetric, geography, urban planning,
emergency management, navigation and localized
search engine. Application of GIS may allow
emergency planners to easily calculate emergency
response time and movement of response resource
(for logistics) in case of natural disaster; GlSyrbe
used too to find wetland that need protection
strategies regarding pollution; or GIS can be used

a company to site a new business location in respon
to a previously under served market (Goodchild,
2010).

GIS has been used mostly by geographers, but the
1990’s saw a few events that paved way for wider
application and usage by different professionals.
First, the Government Printing Office started
distributing data in machine-readable form. Nekg t
development of affordable desktop GIS applications
made the technology widely available (Deckelbaum
& Bruman, 1999; Soete, 1997). The American
Association of Research Libraries stepped up to the
plate and partnered with the largest GIS vendor,
Environmental Systems Research Institute (ESRI)
and other commercial providers to create the ARL
GIS Literacy Project to bring GIS to libraries
(Cheverie, 1995; Stone, 1999).

In Nigeria the development of GIS education and
training was pioneered at the University of Ibadan
1996 with the establishment of the first GIS
Laboratory and the introduction of a graduate
programme at the Professional Master’s level in the
country (Rasheed, 2005). This development was in
response to the University Development Linkages
Programme (UDLP) sponsored by the United States
Agency for International Development (USAID) to
help universities in the United States develop and
implement a variety of long term sustainable
relationships with institutions in developing corties
(Rasheed, 2005).
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The adoption of GIS into regular library services i
Nigeria has been slow in non-research libraries.
Presently GIS are hidden away in departments where
there are used solely by those with knowledge and
skills and support for new users are not available.
Students from other departments need GIS not just
for reference but to enhance their research work.
Boisse and Larsgaard (1995) pointed out that G5 is
service increasingly in demand by users of academic
libraries, and if libraries fail to provide thisrsie
they will be marginalized by the academic
community. GIS also provides exciting opportunities
its potentials exist in virtually all subject diptines
hence the need for the library to make availabéseh
services to its numerous patrons.

Nigerian Federal University of Technology

The drive by the Government of Nigeria to create
universities that specialized in producing gradsiatith
practical as well as theoretical knowledge of
technologies led to the establishment of federal
universities of technology in Nigeria. This groop

resources, has brought changes considerably frem th
traditional techniques of handling geographic
information to modern techniques of remote sensing
and geographical information systems. As the nation
apex science and technology universities, one would
expect that every innovation of modern technology o
facilities such as the GIS would be available ie th
university libraries for wider accessibility and
utilization.

Despite the availability of the GIS services in som
departments of the universities under study, theynat
easily accessible to the numerous users of thestsity
libraries as a result of policies guiding their gsa
Hence library users are still coming back to theaiy

for the services but what they always get from the
library is the traditional paper based maps, glpbes
atlases etc, and not the modern automated GlScestvi
The traditional Geographic Information Systemsrat
adequate to meet the needs of the users in this
contemporary era. Mohammed (1987) observed that for
the library to be effective it has to have adequatd

universities established between 1980 and 1998 are up-to-date information resources. The relevancéhef

collectively referred to as the third generation
universities (National Universities Commission, 209
These universities are:
1. Federal University of Technology, Abeokuta.
(Now University of Agriculture, Abeokuta).
2. Federal University of Technology, Akure.
3. Federal University of Technology, Bauchi
(Now Abubakar Tafawa Balewa University).

4. Federal University of Technology, Makurdi
(Now University of Agriculture, Makurdi).
Federal University of Technology, Minna.
Federal University of Technology, Owerri.
Federal University of Technology, Yola.

No o

The above seven universities as established by law,

have libraries that are headed by university lilares
who are principal officers. They have facultiestsas

federal university libraries as the information hisb
likely to reduce when they exclude vital informaitio
resources like the GIS from the library.

Research Questions
This study is to provide answers to the
following questions:

1. To identify GIS services and facilities
available in Federal Universities of
Technology in Nigeria

2. How accessible is GIS services in Federal
Universities of Technology in Nigeria

3. What is the level of awareness of GIS among
the librarians in the Federal Universities of
Technology in Nigeria?

ResearchMethod Adopted for the Study
Survey method was used in the conduct of this study

science and science education, earth and mineral The population of this study comprises the federal
science, environmental technology, engineering and universities of technology in Nigeria. The subjeofs

engineering technology, agriculture and agricultura
technology, which offer courses that are relevanort
required the use of spatial information for effiug
and relevance.

Statement of the Problem

The proliferation of digital geo-references data
from both the public and private sectors and its
importance as information resources for processing
geo-spatial data such as mapping, maintaining of ge
spatial data, monitoring and planning of environtaén

the study comprised all the librarians, their divsl
heads, and unit heads. A survey of the populatidheo
study indicated that there are 89 librariahke study
adopted a purposive sampling technique to draw
samples from four out of the seven federal unitiesi

of technology in Nigeria under study. These incltiae
Federal University of Technology, Akure; Abubakar
Tafawa Balewa University, Bauchi; Federal Universit
of Technology, Minna; and Federal University of
Technology, Owerri.
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The respondents included the entire 51 Librariaos f
the four selected Federal Universities of Technplog
under study. But for the academic staff in the
departments, the researcher selected 30% as thpesam
size which gave a total of 121 Academic staff fram
population of 399 from the four selected univeesitof
technology. The instruments used in gathering ftata
this study was questionnaire.

Review of Related Literatures
Geographic Information Systems is used to make
maps, it has the capability of “managing geographic
feature location data and data related to those
features” also prove to be a powerful utility (C&x
Gifford, 1997). GIS services and data delivery may
include data acquisition (creation, download, or
purchase), data processing and analysis, data
distribution, data maintenance, data archiving
(institutional  repositories), GIS  applications
(development and/or implementation), software
(purchasing, licensing, distribution, and instadiaj,
hardware support, teaching, research, and congultin
(Aufmuth, 2005). Through development of user-
friendly desktop applications, GIS seems to be
everywhere. In recent years, as the popularity of
Geographic Information Systems grows and demand
for applications and data related to it increases,e
and more libraries offer GIS among their repertoire
of services.
Geographic  Information
Libraries
Foremost among institutions offering GIS services
are academic libraries. At last count in 2001, the
American Association of Research Libraries listed
100 institutions as participants in its GIS Literac
Project. The institutions are primarily composed of
academic libraries ARL/GIS Participant Roster,
2001). The project aims to promote GIS services and
“to address diverse user information needs.” One of
the needs for GIS wuse is spatial data.
Libraries providing GIS services must
provide access to spatial data resources. The real
initiative started with the development of the
ARL/GIS Literacy Project in June 1992. This project
evolved when the Association of Research Libraries
(ARL), in partnership with the Environmental
Research Science Institute (ERSI), decided to
develop GIS programs in various libraries. The
project was very successful and now most of the

System  Services in

major academic libraries in the United States and
Canada are providing GIS services in their libsarie
The introduction of GIS service in the librariessha
created a new profession called the GIS librarfdme
main role of this profession is to collect, store,
manage and provide access to geospatial data (Adler
2004).
(Derksen et al, 2007) posits that Stanford's Branne
Earth Sciences Library and Map Collections added
GIS to its services and outlined the types of GIS
services being offered as:

i Data Collection or Collection Development

ii. Reference

iii. Teaching

iv. Access to Tutorials

V. Bibliographic Instruction

Vi. Coordination with technical assistance for

GIS in classes

Vii. Access to Licensed Software
Viii. Campus Site Licensed
iX. Limited Access Software and Data
X. Maintenance of Web Page
Xi. Cross communication of the GIS community
— a multidisciplinary group
Generally, librarians have important role in

facilitating academic and scientific research and
instruction. They apply their knowledge and skilis

the collection, archiving and cataloguing of
geographical collections for easy accessibility and
use of spatial information. Gabaldon and Repplinger
(2006) noted that GIS kathe ability to display
physical attributes so that they in associationhwit
their spatial locations have changed the way irctvhi
the attributes can be viewed. He stressed that the
opportunities available for analyzing them and for
creating new connections and their potentials emist
virtually all disciplines. The Librarian who adnyit
uses GIS techniques will have increased
opportunities to access and incorporate large atmoun
of spatial data published only in digital form.i#
apparent that the growing quantity of digital sphti
data is phenomenal and more geographical
information is available today in digital formatati

on paper. For some users, this means greater
empowerment but for others there is a risk of
isolation (Abbot and Carolyn, 1995).

By instaling one or more public access GIS
workstations, the library can also facilitate Gitgracy,
while enabling productive use of the data collettio
equipment such as high end personal computers and
printers will be provided, a high capacity hardkdis
drive, a high-speed CD-ROM player and data
compression software, wide range of colour andkblac
and white printer available which vary in priceesp
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and output capacityMcGlamery (1995) posited that
libraries through their own deliberate developmeht
the computerized GIS technology and services or
through participation in GIS literacy project or
programmes can provide librarians with more
specialized knowledge of GIS and geospatial daaa th
is required to support a distribution system. Lilas
providing GIS services must identify, purchase and
keep up-to-date the GIS and mapping software which
they choose to support.

There are a few libraries that have been using@IS
collecting digital geospatial data for several gear
which many other libraries aspire to emulate. Weime
and Reehling (2006) defined an area of speciatimati
within academic librarianship which they dub
“Geographic Information Librarianship (GIL) and
conceive of as a merging of traditional map
librarianship. They both broadly define GIL as
“Professions of providing geographic information
resources and services in a library setting and
identified the following three areas of expertise
within this profession; (1) Cartographic materials
cataloguing (2) Print map librarianship and (3) GIS
librarianship. For example, Suh and Lee (1999)
provided a historical background about how GIS was
implemented and how current GIS services operate at
Washington State University. Larsgaard (1998)
talked about materials that can be easily obtained
both digital and traditional formats: reference and
thematic maps of the world, maps of continents and
nations, topographic maps of the world, world
atlases, state atlases, aerial photos, monograpghs a
serials; as well as outline and basemaps.

Accessibility of GIS in Universities

As universities move to using GIS, they may be dace
with challenges of learning digital map conceptsS Gl
and digital map concepts are not always easy to
understand It takes the assistance of a well trained
technician to maintain and one or more staff whe ar
skilled in the use of the software. A skill thatnoes
only from training in the software but also fronguéar
use of the software and the data sources, techaichl
GIS expertise of the staff should be also consilere
when developing GIS service (Howser & Callahan
2004). The universities venturing to the far end of
continuum-full featured GIS service will requireBtto

towering infrastructural inadequacy, seemingly
insurmountable problems of human and financial
resources, lack of access to necessary information
and resources for learning, and poor communication
among key players in the library schools. The most
acute problem arises from an erratic power supply.
Personal computer users are the greatest suffasers
very often they cannot justify spending large suhs
money (sometimes more than the cost of the
computers  themselves) on stabilizers and
uninterruptible power supply. The depth of
frustration when the power supply fails three aunrfo
times within a two-hour session or remains down for
an hour, or for a whole day, has to be experieticed
be appreciated.

Making information accessible and easy to undedstan
is the goal of libraries everywhere. A geographic
information system (GIS) links databases to maps,
present information in ways that spark greater
understanding of places and events around the glbbe
allows uses to view, understand, question, interpret,
and visualize data in ways simply not possible it
rows and columns of a traditional spreadsheet. And,
with data on a map, users can ask more questicgessU
can ask “Where?” “Why?” and “How?” all with the
location information on hand.

The chief role and function of a map cataloguing
librarian is to create and maintain bibliographtcess

to all cartographic resources, hard copy and digifa
the collections he/she work with. Larsgard & Larry
(1995) posited that the purpose of spatial data and
creation of web pages, like that of catalogue imtke
items available for use in an efficient and effeetivay.
Activities include descriptive cataloguing, clagsation

of items, ensuring appropriate subject access,
maintaining authorized headings and keeping abdast
ever- changing national and international standards
when required. Goodchild (1998) said the libraringe
the principal means whereby citizens gain accesiseto
services of distributed geolibraries when matersal
georeferenced, there is a clear advantage to tac#t
digital version on a server close to or within the
geographic footprint of the material, since thawvigere
interest in it is likely to be highest. Mcglamer}905)
observed that university of Connecticut generously
distributed local data sets to build a GIS and nrapp

have advance computer and geography/cartography system, making these data accessible and usalde to

education. This advanced education
function properly.

A survey of information science in Nigeria reveals
catalogue of problems and gaps. These include a

is needed to wide range of consumers, both locally and beyond.

Discussion of Finding and Analysis
Frequency table and percentage were used to analyze
the data collected from the various respondentg Th
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data was assembled, coded, tabulated and anatgred i by item using percentage as shown below:

GIS Facilities Available in the Federal Universities of Technology in Nigeria
Table 1 shows responses as to GIS facilities tleaé vailable in the selected FUTSs in Nigeria.
TABLE 1: G IS Facilities In Selected FUT In Nigeria

S/no. FUT Akure ATBU FUT Minna FUT Total

GIS Facilities Bauchi Owerri

Computer Hardware units F % F % F % F % F %
Computer 208 941 311 934 316 959 291 87.7 112889
GPS Unit 163 73.8 146 438 179 539 171 515 659 .954
Plottel 14C 63.c 13z 39.€ 63 19 148 44.€ 48: 40
Printer 81 36.7 169 508 191 575 133 401 574 478
Scanner 33 149 87 26.1 87 262 69 208 276 23
Server 194 878 290 87.1 295 88.9 244 735 10232 85.
Software packages

ArcView 183 828 216 649 263 79.2 314 99.7 976 381.
ArcGIS 73 33.0 63 189 77 232 96 305 309 258
Arcinfo 94 425 81 243 65 196 74 235 314 261
ArcExporer 112 50.7 221 664 261 78.6 211 67 805 .067
Googlemap/Google earth 183 828 176 529 195 58.79 1569 733 61.0
Community 2020 64 29 41 123 57 172 83 263 245 420
MapArt /Adobe 77 348 81 243 117 352 131 41.6 4083.8
Spatial & Image analyst 32 145 27 81 41 123 1319 232 193
LandView IV 43 195 23 6.9 64 193 71 225 201 16.7
GRASS 149 674 181 544 217 654 289 917 836 69.6
Staff[Employee who man GIS

Professional staff 63 28,5 169 50.8 165 49.7 171.254568 47.3
Para Professional 138 624 217 652 277 834 2943 9¥26 77.1
Student with some knowledge of GIS 5 2.3 174 523 6 187 16 5.1 257 214
Full time employees 171 774 253 76 311 93.7 283.8891018 84.8
Part time employees 125 56.7 168 505 45 13.6 144 4.352 29.3
Frequency distribution of Available GIS

Data

Aerial photography 31 140 94 282 43 13 51 16.2 92118.2
Attribute data 163 73.8 174 523 217 654 216 68B/0 64.1
Raster data format 141 63.8 213 64 251 756 2212 70826 68.8
Vector data format 63 285 59 177 84 253 82 2638 24

Remote sensing and satellite Imageryd 357 181 544 195 58.7 139 441 594 495
data format
Map data format 203 919 314 943 313 943 291 92M21 0933

Graphics 186 84.7 173 52 148 446 159 505 666 555
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Table 1 indicates that 316 (95.9%) respondents from
FUT, Minna were aware of the availability of
computer units for GIS services. For servers,
printers, and GPS units, 295 (88.9%), 191 (57.5%)
and 179 (53.9%) respondents respectively indicated
awareness of their availability for services. Thees
general high awareness about the availability ef th
above GIS components at FUT, Minna. However, for
plotters and scanners there was low awareness as
only 63 (19%) and 87 (26.2%) respondents
respectively had this awareness. The level of
awareness for GIS facilities differed in the renvan
universities too. For example, at FUT, Akure, the
awareness of plotters recorded a high responséf 1
(63.3%) and a low response of 33 (14.9%) for
scanners.

With regard to all the four universities of techogy
studied, a total of 1126 (93.8%) respondents
indicated the availability of computers for GIS
services. This finding is contrary to the observati

of Mohammed (2006) that most of the Departments
at the Ahmadu Bello University, Zaria hardly had
facilities like computers, internet connectivity dan
related network facilities for teaching and reshatt
was a different situation five years after this
observation because in all the universities stydtesl
facilities were readily available. Overallthe
availability of computers was closely followed by
those of servers and GPS units with 1023 (85.2%)
and 659 (54.9%) responses respectively. The
availability of printers, plotters and scanner releal
574 (47.8%), 483 (40.2%) and 276 (23%) responses
respectively in all the universities studied. Tl
last three facilities were little known to be awahile
could be due to more restricted access to them.

In terms of GIS software package availability,
Environmental System Research Institutes (ESRI)
ArcView recorded 976 (81.3%) responses, and
Geographic Resources Analysis Support System
(GRASS), 836 (69.6%) responses, which were the
highest. However, Community 2020 recorded 245

(20.4%); Spatial Image Analyst, 232 (19.3%);
Arcinfo, 314 (26.1%); and ArcGis, 309 (25.8)
responses respectively, which ranged between the
medium and lowest responses among GIS users from
the selected FUT in Nigeria. This finding is indin
with the position of Abumere, Areola and Ajayi
(1997) who posited that higher education in the
developing tropical Africa was lacking the funds to
purchase the necessary hardware and soft ware for
GIS development. The available GIS data with the
highest responses were mapping data format and
raster data format, each of which attracted 1121
(93.3%), and 826 (68.8%) response respectively. The
available data with the lowest responses were laeria
photography data and vector data with 219 (18.2%)
and 288 (24%) respectively. The finding on
availability of GIS data as reported in this stuslyn
agreement with the position &tone (1999)who
discovered that there was an overwhelming amount
of GIS data that were available daily.

GIS staffing in their university, which on the geale
note full-time employee 1018 (84.8%), and
paraprofessionals 926 (77.1%) recorded higher score
as the nature of staff who man GIS services in the
selected schools. While part-time employee and
students with some knowledge of GIS attracted
between 352 (29.3%) and 257 (21.4%) respondent
respectively, the implication of this is that mo$the
selected schools have full-time staff availablentan

the GIS services in their respective school. This
finding disagreed with Fabiyi (2001) who affirmed
that the lack of expertise have limited full fledge
implementation of GIS service in Nigeria.

From the forgoing, GIS is not the software, the
hardware, the database or the people, ratherahis
integration of all these for the purpose of imprayi
decision making in earth related issues. A readenab
combination of the components will represent a
tremendous tool for GIS service in the selected
Federal Universities of Technology.
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The GIS Services Available in the Selected Federbdhiversities of Technology in Nigeria
Table 2 shows the types of GIS seryiegailable in the selected Federal UniversitieSefhnology.

Table 2: Frequencies Of GIS Services In Selected Federal Universities Of Technology

FUT Akure  ATBU FUT Minna FUT Owerri  Total
Bauchi

S/no. GIS Services F % F % F % F % F %
1 Digitizing 21 96.4 323 97 29% 88.c 29¢ 94 1127 93.€
2 Image geo-referencing 84 380 79 237 93 28.0 5987 315 26.2
3 Spatial analysis 16 7.2 41 123 19 57 21 6.7 978.0
4 GIS mapping 216 97.7 317 952 305 919 243 77.0811 90.0
5 GIS training 121 548 182 547 215 648 187 59405 58.7
6 Remote sensing 92 416 59 177 49 148 73 23.2 273 228
7 Data collection/conversion 217 982 305 916 279 84.0 264 83.8 1065 88.7
8 Link application of computerized10 45 3 09 0 0 5 1.6 18 15

site map, aerial photograph and

satellite image
Digitizing was available to 1127 (93.8%) users as a result of poor maintenance culturealr la

respondents, GIS mapping to 1081 (90.0%), and GIS
data collection/conversion to 1065 (88.7%)
respondents. The finding also shows that the least
available GIS services were spatial analysis with 9
(8.0%) responses; remote sensing 273 (22.8%); link
application of computerized site map, aerial
photograph and satellite images 18 (1.5%); and
image georeferencing 315 (26.2%) responses.

Generally, the availability of services in these
Nigerian Universities of technology depended on the
availability of facilities, which is in line withhie
position of Weimer and Pete (2006) who noted that
the library service levels vary widely, depending o
the nature and priorities of the library systems an
campus community. But when compared Tables 4. 3
and 4.4, we can see that server with 1023 (85.2%)
responses was available but the link of applicatibn
computerized site map, aerial photograph and
satellite image with 18 (1.5) responses was much
lower. This may not be unconnected with inabilify o
the server to function well, to meet the need ef th

of knowledge on how to use them. GIS database
design and software sales recorded no responses
showing that these services were not availablenyn a

of the selected schools. This may be due to expensi
nature of these services or as a result of lack of
experts to guide the users on how to explore the
services as we may have if the GIS were integriated
the library which would require a GIS Librarian to
guide users on GIS operations.

Accessibility to GIS Services in the selected
Federal Universities of Technology in Nigeria

GIS services are supposed to be accessible in
whatever format or means without any factor
hindering the user from accessibility. In ordefitwl

out the ways and measures taken to facilitate
accessibility to GIS services in the selected FWils
Nigeria, the respondents were asked to indicate by
choosing from the applicable options presented in
Table 3.
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TABLE 3: Accessibility Of GIS In The Universities

Nature and ways of access to GIFUT Akure ATBU Bauchi FUT Minna FUT Owerri Total
Services

YES NO YES NO YES NO YES NO Yes No
GIS services is free 29 192 333 149 183 242 73 753 448

(13.1) (86.9) (100) (44.9) (55.1) (76.8) (23.2) (62.7) (37.3)
There are enough metadata to enhant&4 a7 218 115 169 163 98 217 183 542
access to GIS data (78.7) (21.7) (65.5) (34.5) (50.9) (49.1) (31.1) (68.9) (54.8) (45.2)
Electricity is always available to keepl7 204 a7 286 97 235 22 293 183 1018
the GIS operation in department (7.7) (92.3) (14.1) (85.9) (29.2) (70.8) (7) (93.0) (15.2) (84.8)
GIS workstation have adequatet3 178 16 317 143 189 67 248 269 932
hardware to always support thg19.5) (80.5) (4.8) (95.2) (43.1) (56.9) (21.3) (78.7) (22.4) (77.6)
operations
There are adequate software for GI26 195 55 278 84 248 46 237 211 990
applications in the department (11.8) (88.2) (16.5) (83.5) (25.3) (74.7) (14.6) (75.2) (17.6) (82.4)
GIS workstations is easily accessible id8 173 36 297 23 309 57 258 164 1037
the department (21.7) (78.3) (10.8) (89.2) (6.9) (93.1) (18.1) (819) (13.7) (86.3)
GIS is accessible in the Universityl41l 80 171 162 189 143 139 176 640 561
loaded on individual workstation (63.8) (36.2) (51.4) (48.6) (56.9) (43.1) (44.1) (55.9) (53.3) (46.7)
The accommodation of the GIS24 197 115 218 103 230 44 271 286 915
workstation in the department is(10.9) (89.1) (34.5) (65.5) (31.0) (69.3) (14) (86.0) (23.8) (76.2)
satisfactory
The hours of operation of the GIS67 154 86 247 81 251 63 252 297 904
laboratory is satisfactory (30.3) (69.7) (25.8) (74.8) (24.4) (75.6) (20) (80) (24.7) (75.3)
The needed technical assistance B9 132 45 288 73 259 44 289 254 947
always received when operating th€40.3) (59.7) (13.5) (86.5) (22) (78) (14) (91.7) (21.1) (78.9)
GIS
GIS service will be more accessible i0 221 264 69 256 76 283 32 803 398
they are in the library (100) (79.3) (20.7) (77.1) (22.9) (89.8) (10.2) (66.9) (33.1)

To ensure that they had access to GIS services, 753
(62.7%) respondents reported that they were not
charged fees. Contrarily, 448 (37.3%) respondents
indicated that they were charged fees for GIS
services in their Universities. This latter positio
might not be unconnected with the introductionesf f
charges for some sophisticated GIS services such as
digitizing, software sales, GIS database design etc
Six hundred and fifty-nine (54.8%) respondents
indicated that there are enough metadata to enhance
their access to the GIS data while 542 (45.2%)
respondents felt there wenet enough. In termsf
electricity supply to facilitate the operation ofSain

the Department, only 183 (15.2%) respondents felt
satisfied while the majority of 1018 (84.8%)

indicated that electricity supply to power GIS
laboratories was not always available.

The majority of the respondent, i.e 932 (77.6%) fel
there werenot enough hardware to support GIS
operations but 269 (22.4%) felt otherwise. For
software adequacy, only 211 (17.6%) respondents
felt so while the majority of 990 (82.4%) felt the
software in use for GIS operations in the departsien
were not adequate. One hundred and sixty-four
(13.7%) respondents affirmed that GIS workstations
were readily available in the Departments while7.03
(86.3%) felt they were not. Six hundred and forty
(53.3%) respondents had access to GIS using
individual workstations.

In terms of accommodation and hours of operation
of GIS laboratories, 286 (12.8%) and 297 (24.7%)
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respectively expressed satisfaction. On the coptrar
915 (76.2%) and 904 (75.3%) expressed
dissatisfaction with accommodation for and hours of
operation respectively of GIS laboratories

Most respondents were not provided with technical
assistance in the use of GIS as indicated by 947
(78.9%), with only few respondents, i.e., 254 (24)1
indicating that they were provided with the recgeisi
technical assistance in the use of GIS. Most
respondents, 803 (66.9%) were of the opinion that i
the GIS laboratories were located in the libranés
the universities under study they would be more

accessible. On their part, about one third of the
respondents, i.e., 398 (33.1%) felt that GIS sewvic
would be more easily accessible outside the libgari

From the foregoing, the respondents were generally
displeased with GIS in terms of software and
hardware adequacy, accommodation, access, hours of
operation, etc as they are currently being offared

the Departments. This general displeasure could be
said to be what is working in favor of the
respondents’ preference for libraries being whel® G
services would be better available.

Awareness of GIS Services among Librarians in theebected Federal Universities of Technology in Nigex
In order to achieve this some question were adkbte 4 captured the respondents’ responses fuingions.

TABLE 4: Respondents’ Awareness Of GIS Service§ha Library
S/no. GlSservicesamong librarian FUT Akure ATBU Bauchi  FUT Minna FUT Owerri Total
YES NO YES NO YES NO YES NO Yes No
b. Have prior knowledge of GIS befored 2 5 4 11 3 7 4 32 13
now (81.8 (18.2, (53.6, (444 (786 (214 (63.6 (36.4, (711 (28.9
C. I'm aware about traditional paperll 0 9 0 14 0 11 0 45 0
map library (1200) (100) (100) (200) (200)
d. Through Websites/ social2 9 2 7 7(0) 7360 3 8 14 31
networking (18.2) (81.2) (22.2) (77.8) (27.2) (72.2) (31.1) (68.9)
e. Library patron request 3 8 5 4 4 10 5 6 17 28
(27.3) (72.7) (55.6) (44.4) (28.6) (71.4) (45.5) (54.5) (37.8) (62.2)
f. Reading recent literature in GIS and} 7 7 2 6 8 4 7 21 24
related field (36.4) (63.6) (77.8) (22.2) (48.9) (57.1) (36.4) (63.6) (46.7) (53.3)
g. Attending courses in tertiary1l1l 0 6 3 4 10 10 1 31 14
institutions for higher degrees (100) (66.7) (33.3) (28.6) (71.4) (90.9) (9.1) (68.9) (31.1)

Table 4 contains theesponses of respondent to
awareness of GIS servicesthe library. The findings
show that the traditional paper map libraryshie
frequency of 45 (100%), prior knowledge of GIS
services in the library before now recorded 32 (71.
1%), James (2008) observes that in the past the map
library was where students and other researchers
would call for maps but now their first place obpst

will be the internet. This may have given the
librarians the idea of the GIS as paper maps a® al
part of paradigm shift of the library resources to
digital maps which will culminate into GIS services
The awareness of GIS services in the library from
attending courses in higher institutions of leagnin
scored 31 (68.9%p¥imultaneously, on the order hand

librarians who learn about GIS through Websites/
social networking recorded 31 (68.9%),the low
utilization of social network among librarians cdul
be as a result of the technology seems to be new to
them and not so common among the librarian
therefore there is the need for librarian to eméithe
emerging technology to bettereth skills in the
current era Murphy & Moulaison (2010) observed
that the social networking librarian possethe skills
necessary for providing services in and within the
online social network site. Library patron reque8t
(62.2%) and Reading recent literature in GIS and
related field scored 24 (53.3%) responses. Libnaria
low level of awareness of GIS will not be good for
the integration of GIS services into the library.
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Effort of the Libraries in Integrating GIS Services into the Library
Table 5 shows the responses of the strategies gatploy the respondents in order to adopt GIS ses\iicto the

library of the selected FUTs in Nigeria.

Table 5: Effort being made in Implementing GIShe Library

Effort being made in implementing GIS in the liyra FUT ATBU FUT FUT Total

Akure Bauch Minna Oowerri

F % F % F % F % F %
Organization of workshop, conferences and seminars 6 54 9 100 11 786 7 636 33 733
create awareness
Provide GIS/ICT facilities in the library 9 811 3 333 8 571 10 909 30 66.7
Collaboration among departments and organizatiorGI® 4 363 3 333 9 643 4 36.3 20 444
services in the library
Constant power supply in the library 11 100 8 88.914 100 10 909 43 956
Awareness of GIS presence in the library 181 7778 6 429 7 63.6 22 489
Administrative suppo 6 54t 8 88¢ 6 42¢ 5 458 25 5€
GIS usipolicy in the libran 8 727 6 54€¢ 14 10C 8 777 36 8C
Technical assistance to GIS users 10 909 9 1002 B57 10 909 41 911
From table5 it was discovered that the highest (78%), collaboration among departments and

response rate for the strategies to integrate GIS
service in FUT Akure includes provision of constant
power supply in the library 11 (100%), constant
technical assistance for GIS users 10 (90.9%),
provision of adequate GIS/ICT facilities in therbiby

9 (81.1%), provision of GIS services policy in the
library 8 (72.1%) and organization of workshop,
conferences and seminar to create awareness 6
(54%). While, creation of awareness of GIS presence
8 (72.7%), solicits for administrative supports 5
(45.6%) recorded the highest score of the respdaden
disagree to the strategies for GIS integration thto
library.

In ATBU Bauchi, the table revealed that organizatio
of workshop, conferences and seminars to create
awareness with 9 (100%), constant technical
assistance to GIS wusers 9 (100%), solicits
administrative support 8 (88.9%), provision of
constant power supply in the library 8 (88.9%) atee
awareness of GIS services presence in the library 7
(77.8%) and provision of constant power supply with
5 (55.6%), were found to be the respondents
favorable strategies for the integration of GISvier

into the library. On the other hand, collaboration
among departments and organizations to support GIS
services in the library 6 (54.6%) disagreed by the
respondents as the right strategy for integrating G
services into the library.

More so, at the FUT Minna, the provision of GIS
service policy in the library score 14 (100%),
constant technical assistance to the GIS users 12
(85.7%), provision of constant power supply in the
library 14 (100%), Organization of workshop,
conferences and seminars to create awareness 11

organizations to support GIS service in the library
(64.3%) and provision of constant power supply in
the library 7 (50%) were agreed by the respondasits
the main strategies to be adopted by the federal
university of technology Minna.

Similarly, in FUT Owerri, the provision of
adequate GIS/ICTs facilities in the library 10
(90.9%), constant technical assistance to GIS 18er
(90.9%), provision of constant power supply in the
library 10 (90.9%), provision of GIS services users
policy in the library 8 (77.7%) adequate Organizati
of workshop, conferences and seminars to create
awareness 7 (63.6%), create awareness of GIS
presence in the library 7 (63.6%) respectively, the
respondents agreed to as the main strategies dor th
integration of GIS services into FUT Owerri library
whereas, collaboration among departments and
organizations to support GIS services 6 (54.5%) was
disagreed among the respondents as commensurable
strategy for GIS integration into the library.

Generally, looking at the facial value for the
Federal Universities of technology Libraries the
findings shows that constant electrification or pow
supply topped with 43 (95.6%) as shown the table
4.11, this finding is in line with Abumere and dt a
(1997), who affirmed that the major problem with
technology development in Nigeria is erratic power
supply. The fear of erratic power supply due to
shortage is the major strategy that every libréwat t
wants to succeed in the ICT era will have settle
before embark on any digital services in the lijprar
because nothing will function if the power to suppl
energy to all the GIS gadget is not available. Tou
the installation of generator with a capacity high
enough to carry all the systems in the library,hsuc
additional equipment makes setting up and operating
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a GIS much more expensive than would otherwise
have been the case, this goes to show that inatr p

of the world where power supply is always the
problem we shall always have difficulties in

providing this services in our libraries.

Constant technical assistance to GIS users is also
agreed strategy for GIS integration into the lilgrar
this is because it has the second highest number of
respondents of 41 (91.1%) who all agreed to it thi
may be due to the believe that the librarians lhasae
because of the assistance they granted users of the
library always attract them to use the library
resources. Among the unpopular strategies is the
collaboration among departments and organization to
provide GIS service in the library with 21 (44.4%)
this contradicts Shuler & Obermeyer, 2001, who
discovered that Libraries are centers for collationa
and have links across campus and into
community beyond. The implication of this is thiaé t
library being an autonomous organ can on it own
provide GIS services without collaboration with the
Departments in the University.

the

Summary of the Findings

From the data collected and analyzed in this study,

the following were the summary of the major

findings:-

1. There are available computer hardware units for
GIS operation however, some peripherals like
plotters and scanner were less available generally
from the selected Federal Universities
Technology in Nigeria; ArcView was the type of
GIS software available among the selected FUT
and more so, spatial and image analyst, land
view 1V, community 2020 were some of the GIS
soft ware that was not too popular among the
selected Federal Universities Technology in
Nigeria; Full-time employee and
paraprofessional’s staff were the once in charge
of most of the GIS services in the selected
though; there were presence of professionals in
some of the universities and Map data format,
attribute data, raster data format and graphics
were feature more prominent types of GIS
available among the GIS users in the selected
Federal Universities Technology.

2. Digitizing, GIS mapping, GIS data
collection/conversion and GIS training were the
available GIS services. However, soft ware sales,
link application of computerized site map, aerial
photograph and satellite image, spatial analysis,
image georeferencing, remote sensing services

were less or not available in the selected FUTSs in

Nigeria.

3. GIS services were provided from the
departments such as the geo-informatics,
Urban and Regional Planning. GIS services
were neither provided from the library nor
the MIS department of the selected
university; GIS users mostly preferred the
library to provide GIS services; The
conditions for the accessibility of GIS
services from the various departments were
not favorable to the GIS users, but they will
be more accessible with favorable
conditions if they are in neutral location like
the library, which is the hub of information
in the campus.

4. Digitizing, data collection/conversion, GIS
mapping, scanning and GIS training are the
services that is highly utilized on the order
hand, image georeferencing, spatial analysis,
link application computerize site map, aerial
photograph and satellite image remote
sensing, GIS database design and software
sales were not utilized by the users of GIS
services in the selected FUT.

5. The librarians in the selected FUTs are
aware of GIS service in the library.

6. Provision of constant power, adequate
GIS/ICT facilities, needed technical
assistance for GIS user and collaboration
among organizations, departments and
various units in the school to support GIS
services in the library were the main
strategies for the integration of GIS services
into the library.

Conclusion

The analysis and summary of this finding revealed
that GIS services are available in the departments,
and the services available are GIS mapping,
digitizing, and data collection/conversion while,
services such as link application of computerizéz s
map, aerial photograph and satellite image service
were less available, GIS data design, soft waressal
and remote sensing services were partially not
available. Mostly, the conditions for GIS accesseve
not too favorable to the GIS user since they are
located in the department. Therefore, given thellev
of GIS awareness among the librarian and the
neutrality of library functionality as informatiomub

in the campus it is natural that the authority dive
necessary support to bring in this service into the
library, as it was indicated by the respondentthas
most preferred location in the university to pravid
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GIS service, where a librarian with GIS skill (GIS
librarian) will be dedicated to the provision ofeth
needed assistance to the library patron to maximnize
access and utilization of GIS services.

Recommendations

The following recommendations are offered so as to

improve GIS services in the Federal Universities of

Technology in Nigeria:

1. The university library should collaborate with
organizations that deal with spatial information
or GIS related departments in the university to
facilitate GIS services integration into the
library, to acquire, store data from various
agencies in a centralized location for maximum
accessibility and utilization.

2. The parent organization should allocate more
funds to the library to enable them respond to the
state of GIS facility and train manpower

3. With a trained GIS librarian in the library ble¢
will be able to train the patron (GIS user) on
some of the sophisticated services that presently
not utilized form the department such as GIS
data design, remote sensing, and link application
to computerizes site map, aerial photograph and
satellite image.
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