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ABSTRACT

Having identified ICT production as the componefnthe ICT revolution that can enhance
true socio-economic development to developing aiestlike Nigeria. This paper
provides a way to achieving this by closely exangnivhat ICT production entails and
positioned that since ICT production is closelyatetl to science, engineering/ technology,
a more meaningful policy implementation in the aégechnological growth and Science
& Technology education is desirable. The papeinged at suggesting the redesigning of
the Universal Basic Education (UBE) policy to inzate ICT production knowledge into
Nigerian child from the primary school level if odream of ICT for development be
fulfilled.

KEYWORDS: ICT production, ICT consumption, ICT pradion culture, Pseudo-ICT,
ICT infrastructure, Policy implementation.

PREAMBLE

Following the rate at which ICT had contributed atitl contributing to economic development of
developed countries, many especially developinght@s are adopting ICT components into many
aspects of their developmental strategies with hbpe that one day they will attain what the
advanced countries have achieved. This perhapsniefib the birth of National Information
Technology Development Agency (NITDA) in Nigeria tre 18" of April, 2001 and the agency’s
headquarters was officially commissioned on tfieo# June, 2002 by the then senate president
Anyim Pius Anyim.

According to Ajayi (2004), the goals of NITDA in panclude:

. To ensure that ICT resources are readily availatde promote efficient national

development.

. To guarantee that the country benefits maximally eontribute meaningfully by providing
global solution to the challenges of informatiorag

. To empower Nigerian to participate in software #d development

. To encourage massive local and global ICquasition through training in the public and

private sectors with the view to achieving a sgatenedium term milestone of at least
500,000 ICT skilled personnel by the year 2004.

However, many will continue to wonder around marmtians/strategies until another revolution
emerges, for lack of a good staring point thatastlp visible in the above NITDA goals which
inclined more to ICT consumption than ICT productithat has direct correlation with overall
national development.

Development is the improvement in general well-geifha society. According to the United Nations
(UN), all countries especially the developing coi@st must achieve an eight point agenda called the
“Millennium Development Goals (MDGs)” by 2015 C.ENdukwe, et al 2006), which includes
eradication of extreme poverty and hunger, andeaeiment of “Universal Basic Education (UBE)".
The focus of this paper is to channel a way forexg and developing countries in general and
demonstrate that both the exigent and foundatiapptoaches are necessary for faster development
but the foundational approach is paramount for l@mm, scientific and effective development of the
country.
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Furthermore, it shows that the first millennium di®pment goal (eradication of extreme poverty
and hunger) could be achieved using the second-gd8IE.

Technology is the systematic knowledge of a dewoe its application to industrial process
(McGraw-Hill, 2002). Furthermore, ICT is the fieldf engineering involving computer-based
hardware and software systems, communication sgstemmenable the acquisition, representation,
storage, transmission, and use of information (MeGHIll, 2002). The second edition of the

Cambridge Encyclopedia (1990) says that informat@chnology is “a term commonly used to
cover the range of technologies relevant to thasfex of information in particular to computers,
digital electronics, and telecommunications.” Clgselated is the definition offer by McGraw-Hill

Dictionary of scientific and technical terms whisays “information technology is the collection of
technologies that deal specifically with processistpring and communication of information,

including all types of computer and communicatigstesms as well as reprographic methodologies.”

ICT is broadly divided into two components namd@T production and ICT consumption. And
according to Al-Saadi, 2006 ICT production is theation of hardware and software components of
ICT, provision of ICT infrastructure, ICT consultarand trainers, web designers, internet service
providers (ISPs) and data service providers (DS®Rh)le ICT consumption is the use of ICT
amenities in applications like e-learning, e-meljieacommerce, e-government, et cetera. From the
foregoing, it is seen that the various definitidd@T is actually referring to ICT production which
also have their foundation in engineering technpl@gpecially electronic and communication
engineering, and since most of the ICT devicessafavare driven, it also indicate that computer
science also plays a pivotal role in ICT production

INTRODUCTION

Information and communication technology (ICT) baen identified as a revolutionary tool that can
enhance multifaceted development of a nation (Nduktal, 2006). This assertion was corroborated
by Al-Saadi (2006) but argued that since ICT isbijsdividable into two components namely: ICT
consumption and ICT production, it is the ICT protion that is capable of engendering true socio-
economic development especially to developing deantvhile ICT consumption is capable of
further plunging them into dependency. More sogeiengineering is the science by which the
properties of matter and the source of power imngaare made useful to human being (Lapedes,
1978), while technology is the systematic knowled§ea device and its application to industrial
process, ICT production can only be developed tjinadevelopment of engineering and technology
which inversely enhances the societal well beinbisTis in accord with the aspiration of the
international community as related by Tatsuya (32001ernational community has a consensus to
encourage ICT development in developing countriesell on the idea to stem the ‘digital divide'.
Especially, after the Kyushu-Okinawa summit whicéisvheld in 2000, the issue of ‘digital divide’ is
widely recognized by the aid-providing communitpdaeach donor has started to form ICT support
projects towards developing countries”. Howevepfrthe point of view of the goals of NITDA and
the operations of the aid-providing community, ig®ue of ICT for development as not been viewed
from the wider and multiply approaches perspeativenaking it as part of our culture for long term
development on one hand and an urgent ICT developpten for us to quickly meet-up on the other
hand, which are the focus of this paper.

EVOLUTION OF COMPUTER MACHINE

It is an axiom that ICT is a child of Engineeringchnology. Looking at the growth rate of ICT and
its contributions to development especially in teveloped countries, and noting that the growth is
pivoted mainly on advances in electronic and tateoonication fields, it is crystal clear that funthe
development in electronic and telecommunicatioh @ihance proportional expansion of the field of
ICT with its accompanying development.
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The invention of electronic thermionic diode vaime1904 was a ray of hope to the possibility of
telecommunication. Further research to enhanderbgtrformance of this device gave rise to more
complex electronic themionic valves namely triog#rode, pentode, etc. This development greatly
improved the lots of telecommunication and eledo®rwhich gave birth to the first generation
computers. Telecommunication devices and competeggoying the use of these electronic valves
are relatively slow in operation (about 5,000 ckdtians per second), inaccurate in performance and
consumes lots of electric power (about 150 kilogjattvith much heat being generated (Hellmut,
1988). Specifically speaking, first generation coieps contained about 18,000 electronic, and the
thermionic values connected together to performessmitching operations/function and needed to
be water cool (Boylestad, 1987).

Owing to the aforementioned disadvantages assdcwité the electronic thermionic valves, further
research by electronic scientists culminated indiseovery of semiconductor which up till date is
yetto be e

qualed in production/fabrication of electronic désd transistors and integrated circuits (I.Cs.). Of
particular reference is the transistor that camepéace and displace electronic thermionic valaes
most application. The discovery of electronic tistes in the mid 1960s brought alongside with
itself the evolution of better, in many respecietemmunication equipments and the second-
generation computers. The third and fourth genmmatbomputers were ushered in with the invention
of large scale and very large scale integrateduitgan the 1970s, and 1980s, respectively. The
fabrication of a whole CPU on a chip marked a gtaat in the development and deployment of
portable ICT devices. The CPU on a chip is populdhown as microprocessors. The first
commercially available microprocessor was the 14684, produced in 1971 (Douglas, 2006).

OVERVIEW OF INFORMATION TECHNOLOGY FACILITIES

A terminology in use today to collectively descripéormation technology equipment is the Value
Added Network Services (VANS). The terms coinedhagsult of improvements introduced by the
ICT equipments to the already existing facilitiésy, example telephone. VANS are market driven
services, which are operated, in the same capabiliof existing Public Switched Telephone
Network (PSTN) or Public Switched Data Network (R§Dnfrastructures. VANS comprise of fax
(facsimile), voice—mail, e-mail, cellular telephoneaging, teletext, and audio teleconferencing.
Others include video teleconferencing, video tektctronic data interface electronic fund transfer,
intranet and internet. The figure below shows imswary the development in ICT till date.

The implication of figure 1 is that while it graghily summarizes the ICT revolution, it pointed to
the future indicating that ICT era is still far fnoits moribund points; hence an opportunity for
developing countries likes Nigeria to participadtmwever, the difficult aspect is to know where to
start from, while it may be tempting to ‘jump’ intband move along to compensate for lost time and
avoid perpetual lagging, it is instructional to ergtand the basis of ICT before going into it for i
will ensure effective participation and ability tiscover or invent. Therefore, the approach in this
paper is that since Nigeria is blessed with hunmah material resources, the two approaches could
be adopted by encouraging already established igesearchers to ‘jump’ onto it, and then go
back to the nation educational policy which hasnbdescribe as inadequate (Sule-Kano & Edeh,
2007) and the technology policy and reposition ttemncorporate other useful things and reflect
ICT fundamentals.

THE EXIGENT APPROACH

The first approach called the exigent approaclehéexable by strong technological partnership with
the ICT developed countries to ensure the trainingigerian engineers and ICT related researchers
specifically in ICT production, and provide ICT tiatructure in the country to guarantee conducive
atmosphere for ICT development on completion ourreto the country. For the purpose of this
option, Nigerian researchers may go into the follmvareas currently going on in ICT research
laboratories. These include; opto electronics, naleatronics, artificial intelligence, fuzzy setdan
fuzzy logic, wavelet analysis, terahertz, terabyteural network, biomimetics, image processing,
multi-level programming, and many more.
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Future ?

2001-2005

2000

Third Generation
Network Lounched

First GPRS Launched

802.116 Wireless LAN Standard

1993 First Cellular CDMA

First DECT in-building

1992 System Lunched

GSM Launched Mobile Phone

WV Tnvented ICT Timeline
FIGURE 1: ICT TIMELINE

1990

NEED FOR FOUNDATIONAL APPROACH

The second alternative which is called the fourteti approach is based on the fact that both
the present achievement in ICT as can be seereihch facilities and an evaluation of the
ongoing researches in ICT as presented earliegdbrinto our awareness that a strong
foundation in sciences especially mathematics dnips is essential in the future of ICT
especially considering the fact that both engimggand computer science are sciences of
numbers, symbols, and figures — mathematical (HQr20600).

This approach is equally important because it atstforms to the law of first principle. The
first principle in any field is its basis, and unstanding the basis of an idea provides one with
the necessary tool to manipulate it to taste. Henastering the basis of ICT will unfold the
secret of ICT production better than it would hapelying the exigent approach. Equally and
more closely related is that the first principle éducation is the primary level, using the
platform of the Universal Basic Education (UBE) wulhiis the second point in the UN
millennium goal, and which had been adopted byNfgeria government as contained in the
National Policy on Education (Federal Republic afjétia, 2004), thus we are left with
inculcating ICT production culture rather than I€®nsumption culture into the Nigerian
children by recasting the way(s) ICT productioratetl subjects are planned and taught in
both primary and post primary levels of educatiad &oking into the admission policies in
Universities to examine the percentage of scienw technology graduates produced in
relation to other discipline. As a justificationrfoaving to recast the teaching of mathematics
and sciences, the work of Jiboyewa (2007) as givéables 1 and 2 is instructive.
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TABLE 1: WAEC 2004 PERCENTAGE OF STUDENTS PASSINGY BSUBJECT ACCORDING TO
SCHOOL ZONE IN ADAMAWA STATE.

SIN ANS English % Mathemati| Sciences %
cs %
1 Mubi 380 3.5 4.0 13
2 Gombi 530 4.2 1.4 19
3 Numan 815 18 28 30
4 Ganye 877 4.2 10 20
5 Yola 742 5 38 16
6 State Mean 6.98 16.28 19.6
7 Standard Deviation 6.1 15.97 6.42
(SD)

ANS = Average number of students sitting for exation in the zones based on sample

TABLE 2: WAEC 2005 PERCENTAGE OF STUDENTS PASSINGY BSUBJECT ACCORDING TO
SCHOOL ZONE IN ADAMAWA STATE.

S/IN School Zones ANS English% Mathematics%
1 Murdi 631 6.0 26

2 Gombi 709 14 35

3 Numan 1060 26 68

4 Ganye 1259 2 34

5 Yola 340 19 50

6 State mean 13.4 42.6

7 Standard deviation(SD) 9.6 16.13

Jiboyewa further asserted that the picture painfeidamawa State as contained in the tables
above is equally true of the North Eastern Nigana may not be far from the situation in
other parts of the country with respect to studep¢sformance in mathematics and other
science according to Ezekwesili (2006) and for &frias related by Kyari (2006). The
implication of this for ICT production is that vefgw graduates from the secondary schools
have the requirement to pursue ICT production e€latisciplines and this was the situation
about a decade ago when Limbo (2002) lamented ldrge percentage of University
graduates are from the arts and social sciencés ¢g@sumers). His research is presented in
table 3.

All these constitute the need for recasting thamilag and teaching mathematics and sciences
plus others related problems to actualize ICT pctida dream.

THE FOUNDATIONAL APPROACH

With the planned implementation of the UBE and émemt figure of 70.6% in Nigeria
(Dangler, 2006), the structure of our educationngleal from the 6-3-3-4 to 9-3-4 hence this
paper will present necessary recast that will ectielCT production culture at the first two
strata of the UBE structure and that constitute ftundational approach. The foundational
approach is based on the examination of the syltabthing materials, and teaching method
of the aforementioned subjects and was observedttisadeficient in applying the principle
of Scientific Method which according to (Grogan,789 is pictured in the block diagram of
figure 2.

With respect to ability to participate in ICT pradion we must emphasize observation and
contemplation from early level of our education dinel application of these instrument to the
needs of our natural and pseudo-natural envirorsnémnk and proffer solutions to them as
challenged by (Uche, 2006) or apply ICT facilittessolve them. As regards inculcating ICT
production fundamentals into primary and post-primsyllabi, it is better we identify what
are ICT production fundamentals.
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OBSERVE HYPOTIZE ,|  EXPERIMENT |  CONCLUDE

A 4

FIGURE 2: BLOCK DIAGRAM OF SCIENTIFIC METHOD

TABLE 3: GRUATE OUTPUT BY DISCIPLINE

YEAR/ 1993 1994 1995 1996 1997
DISCIPLINE

Administration | 1483 - 1440 560 328
Agriculture 1846 - 161 391 186
Arts 5818 - 2800 1431 637
Education 8962 - 3661 1668 591
Engineering/ | 2425 - 1184 900 843
Technology

Environmental/| 736 - 422 372 171
Design

Law 867 - 248 522 142
Medicine 1422 - 459 282 562
Pharmacy 353 - 49 52 -
Sciences 5271 - 2917 1300 692
Social 5243 - 3246 1360 1433
Sciences

Vet. Medicine | 151 - 19 28 -
Total 34577 - 17059 8867 5325

*Many Univergi§i could not graduate students in 1994

ICT PRODUCTION (ICTp) FUNDAMENTALS

The primary and secondary levels under the UBHEsstcan visibly be divided into three
namely: primary, senior primary, and secondarye&th of these levels some ICT production
fundamentals will be injected into the mathematind sciences subjects that will implant the
needed ICT production culture into the Nigerianifmuand students.

For the purpose of this paper, the ICT productiomdmentals are thought of as those sub-
branches of knowledge that forms the bases of I€ddyxtion. From Al-Saadi’'s and
dictionary’s description of ICT production as citadove, and the aspect of observation as a
part of scientific method also stated above, oney manclude that ICT production
fundamentals as applied to primary and secondamldeof education are: logical reasoning,
computer appreciation, observation, programmingddumentals, experimentation, Boolean
Algebra, logic circuit, and application of progratnign in solution to examples in physical
sciences. All these could be embedded in the IC3dymtion related subjects such as
mathematics and physics. However, it should bedhtitat the fourth edition of the Nigerian
National Policy on Education lists computer edwmatas one of the subjects at the primary
school level (Federal Republic of Nigeria, 2004pni casual observation only few public
schools have the human and material resourcesttalae this while most private schools
partially and uncoordinatedly (Oguntoye, 1996) diees it. Furthermore, even when properly
implemented it could only be best describe as QLESi education, because the computer
education syllabus will still fall short of two tigs viz.: insufficiency, for the reason that
computer is though a major part of ICT but not tihlity of ICT and secondly, the syllabus
is only
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seeking to teach the use of computer which tiltertowards ICT consumption than ICT production.
In the UBE arrangement, the primary is nine (9)rgeghich for the purpose of this paper have been
broken down to primary of six (6) years and sepidmary schools of three (3) years.

THE PRIMARY LEVEL

In order to implant ICT production culture at tlsisge of learning, pupils should be taught thesbasi
logical reasoning as from the fourth year, in tithfand sixth year computer studies should be
introduced with emphasis on practical. The basidogical reasoning could be studied under
arithmetic or mathematics while computer studiaddbe taught under computer education.

THE SENIOR PRIMARY LEVEL

At the senior primary level, the computer studiesudd continue with equal doses of practical and
theory, and logical reasoning in a more elevatethfAlso fundamentals of computer programming
should be commenced and the first stage of sciemtiéthod — observation — be introduced. It is also
important to create awareness in the students efr¢tationship between logical reasoning and
computer hardware & software. For ease of disseinimalogical reasoning and programming

fundamentals could be taught under mathematics;paten studies remains with computer

education; and observation as the first stagesofentific method’ under sciences.

THE SECONDARY LEVEL

The work of the early level should be consolidatedn by increasing the programming activities
of the students. A simple structured program cduddaught with programming examples drawn
from the solutions to examples in mathematics anehses. Likewise, at this stage more cognitive
observation should be taught and since studentswiexposed to experimentation at this stage,
the link between observation and experimentaticukhbe drawn. Furthermore, Boolean algebra
and logic circuit should be taught, and they shdaddshown how programs are implemented using
he logic circuit. Observation and experimentatidth @me under science, while Boolean algebra,
logic circuit, and programming is taught in mathéosa Lastly, textbooks, especially
mathematics and sciences textbooks should whesghb@suse a simple programming language to
solve example problems in addition to the usuahbt

CONCLUSION

National development means development of both luerad environmental components of a
nation. This is an implicit statement encompassiegelopment of all sectors of human endeavour.
From what has been mentioned in this paper, ivideat that ICT production is the component of
ICT that is capable of bringing about national depeent if strictly pursued by making it to be part
of our culture through the early educational stragasuggested in this paper. In fact, it was ICT
production and not ICT consumption that developadiia still developing the industrially developed
countries. Furthermore, since ICT has the capghitit enhance other areas of endeavour, hence
national development would be possible if Nigewald play an active role in the manufacturing and
application of ICT facilities.

However, as said by Professor Shaozhi. Su of ChiAeademy of Social Sciences that, information
technology is both an opportunity and a threat eisfig to developing countries (Hellmut, 1988)
like ours, we must acknowledge that we are bounidai@ problems particularly that of continuous
backwardness with respect to the developed cosnfribe exigent approach is forsaken. However,
adopting the two approaches simultaneously wiltpie the best result which includes:

(a) Updating the intellectual capacity of our ingligus ICT researchers and professionals.
(b) 1t will quicken Nigeria’s participation in ICproduction.

(c) It will enhance Nigeria’s contribution in sciéit discoveries and other uses of ICT.

(d) Safe huge amount of money from going out wéilabling exportation of ICT facilities.
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RECOMMENDATIONS

(a) Simultaneous and quick implementation of bgihraaches.

(b)Effective implementation of the UBE program ingorating the proposal in this paper.
(c) Creating a center for ICT development in eatthe six geo-political zones

of the country.

(d) Creation of ICT infrastructure to enhance IGvelopment in Nigeria.

(e) Strengthening ICT related disciplines in outidey institutions to be able to
produce qualified ICT professionals.
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