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i some phenomenon or Series'of‘ phenomeyna by experimental method in order to
jiscover facts. t0 estabhsh or reverse a theory, or to deve!op a plan of action based on
he facts discox/ergd. This implies that research‘ PUrpose is output that affects societal
jevelopment and improvement. It is a way of acquiring functional. dependable and
weful information and data about the particular object of research Ochia and
omofonmwan (2013) while stressing the perceive importance of research output, stated
(hat. research output has impact that transcends all spheres of human endeavour- social,
cconomic, political, educational, science and technology. It provide outcomes that
serves as determinants that pace growth and development of particular sphere of the
soctety.

Research output is usually affiliated to traceable individual, university, country
orinstitution. Conceptually, it could be defined as the number of publications that serve
2 a yardstick for measuring the quality, quantity and performance ascribed to an
individual, institution, industry and organisation over a period of times. Universities are
ranked on the basis of their researches/research output. Research outputs effort helps to
Solvg professional problems, develop tools and methods for analysis of organizations,
rvices and behaviour. Its ultimate benefit lies not only in the generation of new
knowledge but in the translation of such knowledge into technologies, interventions and
;trat?gies that effectively and appropriately delivered to the needy (Ugwuona & Dike,
2015). Research output are delivered in numerous forms and formats of which the paper
bases are now replaced with digital material.

Digital materials easily make visible and a pedestal for increased information
access. The quest for digital materials could also be attributable to its ease of use.
ztppon i tech“ol})z‘-lic.al inclusion, popularity among scholars and publishers as well as
ingported by multiple interfaces that could support actl.ve participation of stakeholders

- ?F_’enc.iem]y, and not infringing on access, retrieval and storage. Therefore,
St‘ﬁ:;;?‘on of information resources by university lib.raries affects library users §uch as
thesd js researchers and lecturers quality and quantity of research output. It disposes
contribmeirs 10 both local and international contents, promotes and broaden such
from the (t)rn Zt 0 the scholarship universe. Digitisatl.on gf 1r.1fomf1at10n resources departs
the Organicaf ional methods of preserving collection in libraries particularly :?ose t|n
in additior :)rm because they are pruned to deterioration through blo‘loglcall. po’ L;t)ar:i :.
2016). The lig Wear and tear through constant usage and-users mlshar:id.mfz, (a?ior;
resource: -farbf Promotes utilitarianism of acquired, organ|§ed and stored informati

o Which is 5 Proponent of access that digital materials make instant, serving

mult; TH i
Ple users at the same time and open to ability to exploit.

g Digital information resources exist as e-resources - databases, Jouma'i:
4 WSpapers, theses, conferences, dissertations, technical reports and research fpapel'ts_ .
'eital format (1G] -Global Disseminators of Knowledge. 2017). These informatio
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ials housed in libraries in Northerlj Nigeria contribute to research output of users
”-mﬂibraries facilitate and support with information resources and their respective
g::riers. Continuous use, access and retrieval are mitigated by challenges atfecting the
contributions of these resources to research output. The need to jny estigate applicable
access 10 digital' resources and its mﬂugnce on research output as it affect federal
university libraries in Northern  Nigeria cannot pe overemphasized. Preliminary
investigation by the researcher revealed that academic staff using university libraries
face challenges in accessing the digital materials and to some cases these categories of
materials are not well preserved by digital means. All these shortcomings affect not
only the duration of access to digital materials but also their research output. The study
therefore seeks to find out the access activities designed so as to support continuous
limitless to research output of ICT librarians and lecturers of Federal University
Libraries in Northern Nigeria.

Objectives

I. Determine the contribution of digital materials to research output of users at
Federal University Libraries in Northern states of Nigeria.

2. Examine the extent metadata composition promotes usability of digital materials
in Federal University Libraries in Northern states of Nigeria.

3. Determine the technical factors militating against the exploration of digital
contents contributions to research output in Federal University Libraries in
Northern Nigeria.

Literatyre Review

The literature was review base on the following sub-heading:

- Contribution of Digital Materials to Research Output

- Extent Metadata Composition Promotes Usability of Digital Materials

~ Technica] Factors Militating the Use of Digital Materials in University Libraries

Contribution of Digital Materials to Research Output '
use igital technology which is the platform on wl}ich fiigital materials are put to
and 2 l?m“ght significant improvement in the ways hbrar‘l‘es capture, storc}, pres::r:c:
a val;rtowde access to electronic information resources. It 9tters important redon?a nl OI;‘
eterioage.s over the traditional methods. and alsp create higher ql{al_lty r;pro uctzse -
Wel| asratmg original that contribute to the shaping of thought. guiding the nar:ia -
sup.ply ing appropriate methodologies: research design, method. procedure

data C 1
0 I . ~ili uction
of g lEction, ang data analysis. Digital technologies have facilitated the reprod

-mﬂu‘eglcal 'Mages over and over again with no loss. of image guallty, a"]dteﬁrf:/iitt?;
Sorage £ reSe‘arch Output and distribution. and potential cost savings assocna, et
attributeand distribution (Oyedun. Sanni. & Udoakang. 2014). These arg amo?ﬁbute %
feSearcp, ol:th at digital material resources significantly influence and con

put. ,
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yutput of users of digital material resources became norm with the ",y
1 :

others affected are S \ ‘ ting the

tion of electronic resources Is diverse torma[:\' (Bailey & LaCalle
left with the struggle to be seen in the digital Sp‘dcg
particularly the web as many scholars are ranke'd based on thT '_mm‘bef of visibje
research output and the number of other scholars who appreua@ their eﬂ.mls by Citing
them. This research output metric show deserves level‘ of ’dCC.Omphs.lnnemS and
productiveness in the academic and industries. Both academics and mdgstnes are focuygs
on effective and efficient dissemination of information that may be attributable to why
they encourage the platform. Particularly because digital materials when embedded ingo
electronic service delivery are accessible and utilized without such barriers such as time
and geography, and bridges the information gap aftecting growth, unnecessary
duplications and waste of resources as a result of ignorance that such effort has been
expended earlier (Aina, 2013).

Researcl
of the 21" Century.
production and circula
1016). Scholars are also not

publishers also are increasingly adop

The contribution of digital materials to research output can be amplified by
con_ceptualising the attributes of research. Ocholla, Ocholla and Onyancha (2012)
defined research to be a way of finding answers to unknown problems emerging from
natural and artificial phenomena, within our environment, through a systematic. logical

and ver'mable process. On a more practical basis. research is done to fulfil learning,
domestic and career needs; to satisfy curiosity;
and visibility; for career related rewards, s
permanent appointment;

for egoistic reasons. such as recognition
uch as promotion, securing tenure or

significance of W and. for Self.'de,velOpmem or growth, among others. The
research in the academia is that it enables academics to share insight,

S:Sr:::;s;r?l:l;:a;ne?nf Z:‘aOI?TSh‘IP and gain recognition for creative thinking. Therefore,
quality of any institutipon Sl?chro € In the society. It is authoritatively reported that the
measured by the amount of researches it
and helps to solve societal problems.
ols and appropriate methods that can be
nfluences the organisations, arrangement,
conduct of research and behaviour.

as universities is

: tput is speci
professional problems. and help to devgf(i;)ﬁtco

easjly useq for the analysis of facts. It also j
guide services delivery and procedure for the

Stakeholders who fi Eare

(2012) to include students l::dﬂ;:cufe of digital materials have been itemized by Gbaj¢

digital sources because of jts ulty members. They increasingly demand and prefer
de

latf ease . .
platforms that make livery s 0 access. retrieval from numerous browsing

Impo : ste $itt :
POTt 10 note is that digital may s Of sort for information almost immediately:

helpin teri
TCIpINg them to byijlg SoriSem1Scit 1als help to meet the information needs of users by

outcome of etature, empirica| anq methodologies that eventually
. For instance, Opeke and Odunlade
teachers rely on digital resources such 3
NCe papers, journal articles and technicd
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Metadata are needed to record the migration history and record con :\) .
information of a digital object (Rechert, Valizada, von Suchod'oletz &‘ [jal\ocha. 2 12)
Accurate and complete metadata is central to access ar}d .re'trle\'al of information. In
addition, it is important for migration and emulation of dlgltl'Sed resources (Ekoja &
Gbaje, 2012). Metadata describe the attributes of the digital object from which the type
of system in which it can run can be derived, provide the history and provenance o.t the
digital object, search and retrieval functionality of the digital object in a repository
where it is held. Preserving digital objects is difficult if adequate metadata is not

present.

Metadata support to the usability of digital materials, it also facilities control in
terms of access permissions and how the whole data could be interpreted when accessed
- (Rosas & Domigues, 2017). Therefore, familiarity with the descriptors is deemed
- compulsory, according to Lavoie (2014), the OAIS recommended four different types
of metadata that could be embedded into the following four categories: (i) description
(provided by the user), (ii) technical (extracted by specific tools), (iii) preservation (data
frorq opergtions carried out during the preservation process), and (iv) structured (defines
relationships between files).

Technical Factors Militating the Use of Digital Materials in University Libraries
Technical factors include professional and scientific issues regarding the specificit
and.characteristics of digital materials. It covers technical-know-how technol([)) i % ()j/
cnvironmental conditions as well as factors that endanger digital mater’ials and ingt ei‘ 2
with the tasks. Tasks on this level are usually concerned with researching the spegﬁicif;

nvaded by viruses, hard and software complaisant.

The s i i

e cor:ﬁfidm(;i :hang('e in tfechnologlcal development and without a correspondin
B i, }:pthIng wn?h such pace impossible, instead depending on catch ug
: ich has dire consequences compared with the traditional prinl:

ified three changes that may affect the integrity of
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factors.

Inadequate Funding y gt Beye ol :
qunancial scourge affects all organizational activities; the use of digital materials

is no exception. It enables competent staff to be employed; t.echnology to be procu.red.
buildings to be erected, equipment that supports digital operations to be bought. services
to be provided and training and human capital development to be sustained. If an
organization lacks adequate finance, or does not use its finance efficiently and
effectively, it will fail to meet its objectives (Saka, 2013). Ezeani and Ezema (2009)
believed that, for library to discharge its responsibilities satisfactorily, it should be
funded adequately. According to Forde (2008) without a visible budget, digitisation
needs have little credence. She maintained that funds should be made available annually
rather. than as a need arises and to do this may mean producing a three year strategy
covering the priorities (as ascertain by benchmarking).

: 'Accordmg to Aliyu (2014) despite the National Universities Commission’s
gu?dehr.xes on the use of 10% of the recurrent grant of the universities for library, the
‘Sli':;‘::ifzgy (r)IE?akgement never adheres strictly to it. Discussing the pathetic nature 0}’ the
the Natic,mal [j) = (2.910) afﬁmed. that there is no separate item of library funding in
i niversities (.Jomrpl.ssm.n we}rrant sent to universities to intimate th f

grant hence, federal universities libraries are at the m o LT e
who may distribute the cake as they deem fit. Th .erc.:y of their Vice Chancellors
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prcscr\'alion program -to'succeed In l‘brafieS‘ and archives there must be adequate well
rained manpower. ‘Th'S - because preservation is a specialized field of knowledge that
each and every information pro.fe.ssmnal is required to have that knowledge. Arizona
(2010) suggested that such training program should include operating environment
control and storage. More so, the skills require for the library staff should include
echnical proficiency in the areas of encryption, metadata schema'coding.

Access and use challenges

The need to provide information content and system is usually a function of
professional staff more especially when it comes to digital library services as they are
designed for library clientele. As infrastructural services are required by the digital
library especially mounting on institutions or at institutional level are needed (Bagudu
& Sadig, 2013, Sekarani, 2006). According to Koehn and Hawandeh (2010), the
growing need of users for digital information access have threw challenges to revisit the
strategy in managing financial resources and providing information services to larger
communities. In a research conducted by the researcher using telephone interviews
which less than 4,000 people drew conclusion that there was an over whelming
preference of internet over the library. Printed documents were more than the electronic
subscriptions and acquisition while some libraries require retrospective conversion and
digitization of information resources too.

Tzoc and Millard (2011) maintained that the digital technologies help to solve
preservation problem of documents in libraries as it enhances access to digitalized
documents when compared with electronic networks. In related write-up, Chowdhury
(2010) was of the opinion that digital library services are faced VYIIh threat of obsoleFe
technology i.e., even the information content of the technology is out-dateq. There is
expensive conversion of printed text into digital objfects as well as lelSlon.Of
manpower and resources. Some of the major administrative challenge is in complying

with the copyright and intellectual property rights issues.

The library authorities have to discuss seriously w?th publishers on this aspect in
order to involve some mechanism of profit to users, publishers anq author§. }qus may
be charged for each access, downloading from severs, or each kind of digital hbrgry
collection and this causes the challenge to the user fiu? to gost dem?nds. .Secunt)t/‘
aspects are the most pressing challenge of digital. information servnce.f l;lrag);ugs
database, vital invasion and parallel satellite networklr!g stress are some oh the is v
academic libraries are confronted as a way of routine. Additionally, t e.rle bnls ' e
challenge caused by lack of expertise. and not too many vendors areogval Oa e for
immediate employment in the country and al?road (Gbajq & Bot, 23 I)0 \(/irisuezz
vendors charge exorbitantly and are reluctant to import techniques or technology

Lou, 2011).
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Table 1: Response rate of the administered questionnaires from each university
a .

Tiversity Academic Staff ICT librarians Total
N/A N/R N/A N/R N/A N/R %

Ahmadu Bello 65 58 16 14 81 72 88.9
University, Zaria
Bayaro University, Kano 55 46 10 8 65 54 83.1
University of Jos 40 33 10 6 50 39 78.0
Federal University 25 22 12 10 37 32 86.5
Technology, Minna.

University of Maiduguri. 30 27 6 5 36 32 88.9
Abubakar Tafawa 25 21 4 4 29 25 86.2
University, Bauchi.

Usman Danfodio 60 44 8 7 68 51 75.0
University, Sokoto.

Fed. University of 27 26 £ 6 34 32 9.1
Agriculture, Benue.

Modibbo Adama 50 44 6 5 56 49 87.5
University of :

Technology, Yola

Total 377 321 L BREY 1. 456 386 84.6

N/A=Number Administered N/R= Number Retrieved
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Table 1: Contribution of acce ibraries

. . I
the selected Federal University L
SD
SA A D
Std
. % F. % F. % Mean Dey
Sn  Output facilitated by access 10 digital materials  F. % E. 0
k %-_ 400 35 58 2 3.1 o 3 33 0.68
1 Books
6.2 11 16.9 29 1.02
5 Chapters in books 19292 -3). 411 4
3 Journal articles 35 =538 24 36.9 3 4.6 3 46 34 0.79
4 Conference papers 28 d3 s 20 415 3 4.6 7 10.8 32 0.94
§ Magazine/newspaper articles 16228 =29 =354 9 13.8 17 26.2 26 .13
6 Lecture notes 1218524 36.9 18 257 11 16.9 26 0.98
Aggregate mean
30 0.66

Key: SA = Strongly Agree, A = Agree, D

and Std Dev (Decision mean = 2.50) ~Disagree, SD = Strongly Disagree, Mean

show some levels of -8%) mean scores of 3.3,
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Jltimate benefit lies not only in the generation of new knowledge but in the translation
of such knowledge into technologies, interventions and strategies effectively and
ely delivered to the needy. Overall, the aggregate mean score of 3.0 is higher

appropriately SO AR g '
tl}q)an the decision rule of 2.5. This implies that access to digital materials and use on
research output in the selected Federal University Libraries made remarkable
contribution.

Table 3 shows the opinions of the lecturers on the extent of use of the digital
materials in the selected university libraries.

Table 3: Opinions of Lecturers on extent of access of digital materials and use for
research output in the selected Federal University Libraries

SA A D SD
Mea  Std.

Eoo- %, 2Féiilo o F. o000 T n Dev.

S Extent of access of digital materials and use for
n research output

e-thesis/dissertation 99 . 30....15...48.. .53 46wl ulilis S 0.80
8 5 3 5 4
e-journal e e et cimie | e o kel gin. . =3 0.74
8 0 9 3 8
e-books 9521 pg4 A6HEIFI6e3" - 9. 1 4.7 3.0 0.83
6 8 | 6 5
e e T 69521, - 16+ 50:5: 746-23% L. 300 LA
3 8 | 5
e-Conference papers 64 19 15487782 " 25 1 5 L
5 Bl 36546 $.i 9
C-magazines/monographs 40 12 10 32. 14 44. 3 10. 2.5 0.85
6 SRy B Y P
7 e-Technical reports Iy A0 836 W 3555 G 2.4 0.90
6 75 4 3 2 7 8
8 Databases 1032 12 739267 200522 0.2 3.0 0.9
3 1 8 9 9 3
\
Z 0.3
9 9

Aggl’egate mean

Key: SA = Strongly Agree, A = Agree, D =Disagree, SD = Strongly Disagree, Mean
and Std Dev (Decision mean = 2.50)
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the scleele Slevel of impact of access of digital materials and use

. s et died. In the table, digital materials accesses are

in the universities studi€ _ ‘ S AR

e OUtPUtZer of ranks with their respective mean SCOres. E-journal (3.3), e-

arrar_lged in ta?io(r)lr (3.1), e-books and Databases (3.0 e_ach). Others mcluge: e-tr{etererjce

thesm(dnsse?r 3 -coﬁ farence papers (2.8) and e-magazmes/m.onographs (2.5). ] jowe‘\ep

il were not adequately used as indicated with mean score of 2.4 for it

Wgreay repOrtsln response to the use of e-Technical reports, 113(35.2%) and

LA S i d and strongly disagreed with the suggestion that

57(17.8%) of the lecturers disagreed an gly disagre s, Only 34010.6%) ard
such was being used for research output in the university libraries. Only 6%) :

117(36.4%) of the lecturers strongly agreed and agreed respectively that e-Technical

reports were utilised after gaining access to facilitate research outputs. It suffice to note

that the aggregate mean score of 2.9 support the views of the ICT Librarians that use of

digital materials facilitates research outputs of the users in the selected Federal
Universities.

The responses of t

research output in tec.
The table confirmed the perceive

Extent to which choice of metadata composition promotes usability of digital
materials in the Libraries

The choice of metadata composition promotes usability of digital materials in the
selected university libraries was assessed from the view point of the ICT librarians on
the extent to which the choice of metadata composition promotes usability of digital
materials in the selected Federal University Libraries. The objective which examine the
extent metadata composition promotes usability of digital materials of Federal

University Libraries in Northern Nigeria is aimed at eliciting the opinions of ICT
librarians, their response is given in Table 3.

Table 4: Opinions of ICT Librarians on choice of Metadata

types for the promotion of
access and digital materials use in the selected Federal University

Libraries
SuU U NU UuD
Std.
Sn Metadata types E % E % i % B % Mean Dev
| Administrative 13- =20.0 27 41.5 10 154 45 7959 2.6 1.06
2 Descriptive 7 10.8 31 47.7 11 169 16 - 2486 2:5 0.98
3 Structural 14

21.5 2 41.5 10 154 3. 348 26 1.05

4 Technical B 469 0" i Dl 13.8 2.7 0.92

5 Transformative 2. 18§ R 492 . 3 _ane g Tl 2.7 0.91
6 servati

Preservation 2 3 a2 iasS 6 9.2 5 . B 3.1 0.86
Aggregate mean

2:F 0.73
Key: SU = Strongly Used. U=

used. NU

=Not Used. UD = Undecided. Mean and Std, Dev (Decision mean = 2.50)
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from the opinions of the ICT Librarians expressed, most rated metadata types is

those that promote preservation of digital materials (22(33.8%) and 32(49.2%) with
(ON

mean scores of 3.1). Techni.cal qnd Transtormative, Structural and Administrative
promotion also influence choice ot metadata types in the libraries as indicated by the
mean scores higher than 2.50. However, descriptive promotion purposes for choice
metadata type was the least (2.5 mean scores) in the selected university libraries. The
percentage distribution shows that 7(10.8%) and 31(47.7%) of the ICT librarians
strongly agreed and agreed with the view that Descriptive metadata types was used
while 11(16.9%) and 16(24.6%) of the ICT librarians disagreed and strongly disagreed
with the view. The aggregate mean scores of 2.7 may suggests that the metadata types
used were selected for the promotion of access of digital materials. The finding here
agrees with Maravilla (2016) who reported that metadata type that supports preservation
is preferred and inevitably supports most managerial and financial modules in addition
to enabled for storage and accommodation provisions. Other provision include staffing
levels, policies, techniques and methods involved in preserving library and archival
materials, and the information contained in them. Hart and de Vries, (2017) argued that
accurate and complete metadata is central to both migration and emulation of digital
materials therefore necessary to form selection criteria of metadata type. This is also to

accurately render digital objects into emulated environments which could inform the
response in the study areas of this study.

Technical factors militating against exploration of digital contents contributions to
research output of users of digital material.

Some technical factors assessed here were challenges not solely linked with the
Operational capabilities of the University libraries alone. Some are part of processes and
Procedures involved in the Network system information sharing that militate against
effective utilization of digital materials. In Table 5, the opinions of the ICT Librarians
Sn the technical factors assessed are shown in. relation to the specific objective:

determine the technical factors militating against the exploration of digital contents
contributions to research output in Federal University Libraries in Northern Nigeria "
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ical factors militating agains! effective utilization of digital
chnica piversity Libraries o

lected Federal U

Table 5: Te

materials in the s A \
Technical factors .mili_mung agains:) s o F % -3 % " A
the C\pluralion of digital contents by Mean Std. Den
Sn users
- z %) 12, -HRS5 =N 6.2 3.1 092
| Information availability 27 415 e 38 %
. o )
2 Interactive nature of technology 20 30.8 % 400 15 231 - 6.2 3.0 0.89
3 Data management 20 30.8 28 43.1 13 200 4 6.2 3.0 087
4 Portability of digital content 20 308 24 369 17 202 4 6.2 29 091
5 Device networking 18 27.7 31 477 14 215 2 3.1 30 0.79
6 System connectivity 19 292 22 338 19729775 7.7 28 0.94
Collaborati c
7 aboration tools 13 20.0 34 523 15 231 3 16 29 0.78
8 Document transfer protocols
p 13 20.0 29 446 -9 2924 6.2 28 0.84
Aggregate mean
29 0.66

D B o i) Sg(; )e, Disagree, SD = Strongly Disagree, Mean

ik Cgv?alclzt‘:rl;“gs:cfl r?;lred information is foremost but determined by the different
address militatin fact. fl gl rat.ed by the ICT librarians with the resolve to
27(41.5%) and 2g2(33 g‘r’j or the exploration of digital contents by users. In the table 5
agreed infornation, avel biey . mean scores of the Librarians strongly agreed and
12(18.5%) and 4(6.2%) of tllz llfi:gia:\(;n‘;?sr:gford(:ho;c e

reed and strongly disagreed with the

opinion shared by ot 5 5

of technical factgrs 3:2 (t)l[:e"llf(t)mat}on availability. Next in the ranking on the effect
nteractiv .

data management, respectively. € nature of technology, Device networking and

; The
same level with mean scores of se three factors were rated approximately on the

3: .
content and Collaboration tools rat(e)de:;t‘l;llf;ovsv‘i::l); e ey e A
e mean scores of 2.9 each. The next
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M

Conclusion o _

it was found that digital materials significantly influence research output
ederal universities ir_1 nonhem_ Nig.eria. There were some technical factors found
militate against adoption and utilization of the digital information for research output of
users were non-availability of required information, interactive nature of technology.
device networking and data management among others.

Recommendations
From the study findings, objectives and conclusion, the following
recommendations are made:

I. Access and use of digital materials be prioritized to attain effectiveness and
efficiency of service delivery on digital platforms supported by the libraries in
the zone.

2. Choice of metadata types should be based on possessing modules that support
administrative, structural, technical, transformative procedures and preservation.

3. Among challenges identified were inadequate funding, inadequate human and
material resources for ICT usage and lack of standard operating preservation
procedure. Therefore, it is recommended that there should be library policy on
digital preservation and operationalized.
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