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Abstract

All the nations of the World are embracing Technological wations and Integrating them
into their Educational Systems for advancement and developl@dnits relatively a new area
in human development that combines the technology of varieas@ic devices. The use of
them and the distribution of these facilities with refee to the geographical location were
made known. The paper highlighted the state of science, teclnelod mathematics
education so far in Nigeria, the implications of ICT foiesce technology and mathematics
education, and the future of the internet. The paper then daxlwith adequate
recommendations to ensure that professional training shoyldobizled for teachers to equip
them with the required skills for ICT— integrated teaching kEarning process
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The Internet technology often called the NET, thi@imation superhighway or Cyberspace is
an offslhoot hard effort made by the United Statdgary in the 1960s. The U.S. Department of
Defense Advanced Research Projects Agency (ARPAJdd a research project that created a packet
switching network known as the ARPANET. ARPA alsaded research projects that produced two
satellite networks. In the 1970s ARPA was facedhwitdilemma: Each of its networks had advantages
for some situations, but each network was incorbfmatiith the others. ARPA focused research on
ways that networks could be interconnected, andirtexnet was envisioned and created to be an
interconnection of networks that use TCP/IP prosco

The early 1980s a group of academic computer gsisnformed the Computer Science
NETwork, which used TCPIIP protocols. Other goveentmagencies extended the role of TCP/IP by
applying it to their networks: The Department ofekgy’s Magnetic Fusion Energy Network
(MFENet), the High Energy Physics NETwork (HEPNE&hd the National Science Foundation,
(Microsoft Encarta
2008).

In the early days, uses of the networks were otstti to military personnel and the
researchers who developed the technology. The admimwas administered by the National Science
Foundation (NSF) thus gave access to a handfukeséarchers working on Internet research in
Universities. NSF created a network called NSFNiEThe 1980s to allow schools and universities to
use the Internet for research and scholarly aes:itAs the network became so large, NSFNET in
1987 made an improvement to allow more transfénfofrmation. By 1995, however, the NSF ceased
its administration of the Internet. The Internesvpaivatized, and commercial use was permitteds Thi
move coincided with the creation of the World Widkeb (WWW) by British physicist and computer
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scientist Timothy Bemers-Lee at the European laboyafor Particle physics to allow researchers
work together on projects and make results avalabbmpanies, individuals, and institutions use the
new technologies in many ways to facilitate Scléntisocial, economic and technological
developments.

All over the world and Nigeria in particular, theseuof information and communication
technologies (ICT) is fast gaining prominence amddming one of the most important elements
defining the basic competencies of students. Aéagrtb World Bank report, ICT consists of the
computer hardware,. software, networks, and media the collection, storage, processing,
transmission, and presentation of information. kodern technologies, this is done through a global
network of computers linked over large distancesktais is called the internet.

Science Technology and Mathematics Education

Science, Technology, and Mathematics Education (BTMave been referred to as a meta-
discipline, and the creation of a discipline basedthe integration of other disciplinary knowledge
into a new whole. This interdisciplinary bridgingnang discrete disciplines is now treated as an
entity, known as STME (Morrison, 2009). Thus, STMuEation offers students one of the best
opportunities to make sense of the world holislycahther than in bits and pieces. It should bedp
however, that STM Education is an interdisciplinapproach to learning; where rigorous academic
concepts are coupled with real world lessons adestis apply STM in the context that make
connections between schools, community, work aedgtbbal enterprises, enabling the development
of STM literacy and self reliance
skills, and with it, the ability to compete in thew economy (Tsupros, and Hallinen, 2009).Science
and Technology have been instrumental in shapirdy iamproving the life of humankind. While
science tries to explain things, technology is wies enabled humankind to improve its standard of
living, not only to build houses, supply food, Healtravel and communications but arts, sculpture,
music and literature (Mutasa, and Nwachuku, 2009)us, the purpose of technology is the
application of human knowledge for the improvemehhuman life. Hence, technology, therefore,
seems to be a cultural activity and every socetgchnological and scientific in varying degreed a
mathematics is the vehicle for doing science atabbfor technologies (Wasagu, 2009).

The State of Science, Technology and Mathematics Education so far

In Nigeria educational sector the Federal, Staté eren Local governments have tried in
embracing the new technology into the school syséérmprimary, secondary and tertiary levels by
setting up Ministries and Directorates of Sciencel &echnology to Manage the technological
welfare of the nation. State governments have abgmarate ICT projects to oversee education.
Science, Technology and Mathematics Education geh is characterized by inadequacy of content
and ineffective methodology by teachers, dearthfadflities, equipment and materials in our
laboratories, as well as dominated socio-cultuagisés (Oriafo, 20012). The present scourge of
unemployment in Nigeria clearly reveals that théVi&Ttaught in schools at all levels do not prepare
Nigerian graduates to function well as expected gblwkwu, 2009). The courses which should be
taught as hands-on and minds-on practical courgebasically taught theoretically; this makes the
learners not to benefit maximally from their edimat
However, Although a negligible few tertiary and @edary schools have integrated the new trend-
ICT and the Internet, it application is still spars knowledge delivery. ICT in STM is therefore
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expected to lead to the evolving transformatioteathing and learning resources which now include
the use of desktops or laptop computers, compasusdidigital video discs (DVDs), satellite
communication, the internet and other networks (ggire 1
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Figure 1. satellite communication, the internet and other networks.
Source: Microsoft corporation (2008).

The use of ICT in teaching is a relevant and fumetl way of providing education to learners
that will assist in imbibing in them the requireapacity for the world of work. Only very few jobs
today do not require the use of skills in computechnology, collaboration, teamwork, and
information technology; all of these can be acquiterough teaching with 1CT. It fundamentally
changes the way we live, learn, and work. Vari@searchers have identified the importance of ICT
in education and it has been found that ICT campte students’ intellectual qualities through highe
order thinking, problem solving, improved commutiza skills, and deep understanding of the
learning tool and the concepts to be taught.

Thus, there is no doubt that adaptability of ICTSIFM education initiatives are most likely to
successfully enhance the Millennium Development ISad increasing access through distance
learning, enabling a knowledge network for studemiseting teacher training targets, increasing the
availability of quality materials, and enhancinge tlgquality of administrative activities. 1CT
deployment in education knows no age boundary,amigt limitations and of course no time
constraint.

There are two major areas of application of ICTha teaching and learning processes in secondary
schools. They are the computer Assisted Instru¢@Xl) and Computer Managed Instruction (CMI).
Beside these, the use of internet electronic nelé-conferencing, web site hosting, topic seaighin
and file transfer have provided access to inforomathat covers a wide range of topics and interests
in medicine, research, science and technology. Asns of facilitating teaching and learning
processes in schools. CAl is not just a meansaoisforming knowledge, but more impotently it can
be an extension of both the teacher and the chatllbdn this case topics covered in the syllabus or
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the curriculum is encoded in various computer prognes in a self-instructional mode which makes
it easy for students to use with minimal assistanc

Implicationsof ICT for Science Technology and Mathematics Education

Technology is reshaping our economy and ICT hamdoced a new paradigm for doing
science, which is now developing not only in sceebat also in technology, and mathematics. The
new trend is such that, teaching methodologies Imave to change from teacher-based instruction to
learner-based learning where teachers faciliteienleg. For successful and effective use of ICT-
based mode of instruction in STM education, thetihg notable implications of the deployment of
ICT in STM are worth looking at:
. STM teachers do not only need formal training and retraining in ICT use, but also sustained
and ongoing training to help them integrate technology into their teaching and deploying use of ICT
infrastructure in classrooms and access to technology and training is a basic requirement for their
participation in the global information economy;
. ICT resources need to be made available for effective computer- assisted STM teaching and
learning in Nigeria school environment. Such facilities should include hardware and software, laptop,
LCD projector, and reliable Internet access;
. Review of the curriculum to make it compulsory for Science, Mathematics and Technology
teacher at all levels of education to employ ICT in knowledge delivery to bridge the digital divide in
the teaching and learning. processing the Nigeria environment.
. Provision of reliable Internet infrastructure to simplify school connectivity;
. Provision of adequate power alternative such as the Solar power system to facilitate the use
of ICT resources in teaching and learning and
. Provision for steady funding scheme for maintainability of the ICT resources for ready
utilization.

Future of the I nter net

Several technical challenges must be overcomeeifetkploitation of the Internet and its
deployment in STM education is to continue growaighe current phenomenal rate. The primary
challenge is to create enough capacity to accomteodtecreases in traffic. Internet traffic is
increasing as more people become internet usersxasiihg users send greater volume of data. If the
volume of traffic increases faster than the capadafithe network increases, congestion will occur
1. To avoid congestion, researchers have develwgotahologies, such as Dense Wave Division
‘Multiplexing (DWDM), that transfer more bits peecond across an optical fiber. The speed of
routers and other packet- handling equipment mastiacrease to accommodate growth. In the short
term, researchers are developing faster electpmoicessors; in the long term, new technologies will
be required. (Microsoft Encarta, 2008).
2. Another challenge involves IP addresses. Algfwothe original protocol design provided
addresses for up to 4.29 billion individual compsitehe addresses have begun to run out because
they were assigned in blocks. Researchers develtpeithologies, such as Network Address
Translation (NAT), to conserve addresses. NAT adlomultiple computers at a residence to “share” a
single Internet address. Engineers have also pthameext-generation of IP, called IPv6, which will
handle many more addresses than the current version
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3. Many domain names that used the simple fohttpt//www.[wordl.com where [word] is a
common noun or verb, and .com referred to a fofipboisiness were mostly taken by 2001. Until
2001, only a few endings were allowed, such as .cong, and .net. By 2002, however, additional
endings began to be used, such as .biz for busmessl .info for informational sites. This greatly
expanded the number of possible URLSs.

Conclusion

The authors are of the opinion that the internet iaformation communication technology resources
have turned the education sector to globalisedtreleic library. The implications of the use of
information and communication technologies (ICT) e science, technology and mathematics
education (STM) in the Nigerian environment canm@toveremphasized. Some problems associated
with the use of computer and its technology ontéaehing and learning of science mathematics and
technology educations have been identified. Fotebetsults in the application of ICT in STM
education, the recommendations itemized above arthwiving attention.

Recommendations

Based on the foregoings, the following recommendatiare proffered

1. Government need to make conceited efforts twvige the required ICT facilities for
secondary schools. Budgetary allocations shouldh@de specifically for this purpose. There is the
need for drastic action to improve power supplthi nation.

2. There is the need for government policies ke tzare of issues such as class size, training of
teachers in ICT for teaching, funding, provisionIGfT facilities in schools by school proprietors
(state or private), and the inclusion of ICT-intgd activities into the curriculum.

3. Professional training should be provided foiMSieachers to equip them with the required
skills for ICT-integrated teaching and learning.rdpiis, NGOs, industrial sector, ICT producing
companies, all employers of labor, and the intéonat community must not leave the job of making
schools ICT integrated to the government, but ratile hands must be on deck to ensure the
technological change.

4. Efforts must be made by the teachers to alayféar and apprehensiveness of students to
using a computer. They should be encouraged tacteefortable using computers and guide them to
realize the advantage of such use.
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