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ABSTRACT

This paper presents a survey, which is aimed at identifying the extent to which it is necessary to restructure secondary education through Information and Communications technology (ICT) – driven curriculum. The survey covered secondary school teachers in Anambra State. Three research questions guided the study. The major finding was that there is urgent need for restructuring teaching/learning process in secondary schools in terms of teachers and material resources. This is to ensure that the system prepares leaners for effective life in an ICT dominated world. Some suggestions were given for the effective implementation of an ICT-driven curriculum.

INTRODUCTION

The primary aim of education is to prepare learners for effective life in the society. To achieve this aim, every school system makes use of curriculum. Mkpa (1987:34) opines that: -

In a functional curriculum the programme objectives should derive from the needs and aspirations, and/or problems of the society. Since the school is established to serve the society, the objectives of the school must be tailored toward meeting the needs and aspirations of the society.
The needs of the individual are subsumed within those of the society since a society is made up of individuals. Consequently, education is of functional value  to the extent that it enables individuals perform desired activities in a given society. Education that is not functional is characterized as deficient (Okafor, 1984).
The wake of this millennium has witnessed a mismatch between the education children receive in Nigerian schools and the life activities they are expected to engage in. it is painful to observe young graduates roaming the streets unsuccessfully looking for jobs while employers spend their time looking for competent workers. It is a problem of putting a square peg in a round hole. This is the era of technology revolution, the information age. Yet, it appears that the Nigerian education system has been overtaken by events. Perelman (1990:16ED) generally laments that “Education has been unmatched, though in its wasteful inefficiency and technological backwardness”.
Since education lags behind technology advancement and it is education that prepares man for life, a change is urgently required. Perelman (1990:12ED) notes that: -
Learning has become the strategically central enterprise for national competitiveness that steelwork was in the Industrial Age. As a result, the first nation not to “reform” its education and training institutions but to replace them with a brand-new high tech. electronic – schools learning system will be the dominant world economic leader in the 21st century.
Perelman is advocating restructuring of education to make it appropriate for Information Age. Education restructuring for Information Age is the process of exploiting technology to redesign and improve the total process of education. There is urgent need for education restructuring to ensure that education continues to produce effective citizens. In this regard, Vaille (1999:5) opines that “Educators are in the process of changing the what, where and how well of teaching and learning, and technology is at the heart of the change process”. In fact Mecklenburger (1990) had earlier called for a technology revolution in education.
For education restructuring to be effective, the education system must address what Winslow (1990:40ED) calls the “three Rs” of educational reform – first research, then redesign and finally reform. This means that having computers in the classroom is not enough to support the on going learning revolution. Pearlman in Bruder (1990:ED33) maintains that “changing the way teachers teach and the way students learn” is the ultimate goal for education restructuring. Bruder explains that restructuring plans aspire to change the structure of the teaching/learning process. To achieve this, Simpson, Payne, Munro and Hughes (1999:247) assert that the three factors needed are: “access, training and targets”.

Learning in Information Age requires new teacher role. Teachers cannot depend only on the traditional tools such as chalk, textbooks,  overhead video projectors and other types of traditional instructional materials to teach students the skills required for survival in the Information Age. They have to use technologies of the day such as computers, interactive video, CD-ROM, Satellite communications and develop new teacher roles. The development and use of these Information and Communications Technology (ICT) devices and ideas to promote human learning is the hall-mark of an ICT-driven curriculum. Effective implementation of this type of curriculum requires new teacher roles regarding the what and how of instruction. The era when teachers were traditionally considered as “directors, lecturers and disseminators of information” (Rhodes, 1990: 46)  is over. The new roles of teachers include managers and leaders of instruction. Rhodes (1990)  opines that teachers should assume the roles of seekers, long-range planners, collaborators, researchers and mentors/mentees. However a teacher cannot assume these roles unless he/she is at home with ICT.
There has been a consistent effort in many countries to promote an ICT teacher/learner empowerment culture. In 1997, the Department for Education and Employment (DFEE) in UK published the National Grid for learning which is government consulting paper on “extending access and making available to all learners the riches of the world’s intellectual cultural and scientific heritage” (DFEE,) in Simpson, et al 1999:247). Simpson et al also mention that appropriate targets for the development of skills in both serving and trainee teachers in Scotland were set and published by the Scottish Office Education and Industry Department in 1998 while in the same year, the teacher Training Agency in England set out guidelines and Teacher ICT literacy requirements. McFarlane (1997A) opines that between 1981 and 1994, the UK government spent up to £189 million on the development of Information Technology (IT) in schools. As regards the training of teachers, McFarlane remarks that by 1995 the Department for Education (DFE) proudly indicated that 90 percent of teachers were computer literate. Commenting on the growth of access to multimedia in schools in UK, McFarlane (1997B:119) notes that “in 1996, 35 percent of primary schools had a multimedia capable computer and some multimedia titles published in CD-ROM”.
According to Parmentier (1988) after the OECD conference in Sevres, France in 1970 participating countries saw the need to introduce computer science in the school curriculum. This led the French government to launch an education scheme called “L’information Pour Tous” (Information for all) in the early 1980s. Also a circular was published in March 1983 for the teaching of computer science in elementary schools. To show the French government’s readiness to see to the success of the scheme, Sharp in Akudolu (1998) noted that more than 10,000 teachers attended crash programmes on the use of computers while 46,000 primary schools received about 120,000 computers. In the same vein the Soviet union has put its education system on the right pedestal by launching in 1985 the “Fundamentals of Information Science and Computer Technology” scheme (Vera in Akudolu, 1998). This scheme introduced a computer literacy programme in schools. In France as at the present as well as in the Soviet Union, Europe and America, schools have embraced the use of ICT in restructuring education. However, technology is used in different ways in the schools. For instance while some schools have computer labs others have computers on carts and when needed, these computers are moved from one room to the other.
This review on how different countries embraced education restructuring through ICT was presented to enable us critically evaluate how far we have gone and the direction we are expected to follow if the Nigerian education system is to continue to produce individuals who are effective citizens in this era of Information Technology. The central issue in all the reviewed restructuring exercises is “teacher empowerment” (Saltpeter, 1990). In this regard Bruder (1990) and Hawkins (1994) share the same view as Hawkins (1994:10) affirms that “the challenge for adopting innovation is discovering how to help teachers incorporate new materials and ideas into their practices as they practice”.
In an effort to prevent the Nigerian education system from sinking in the Information Technology (IT) ocean of the 21st Century, the revised National Policy on Education (NPE, 1998) has introduced computer studies in the nation’s secondary schools. However for learners to be technologically literate, a policy statement on computer literacy is just a tip of the iceberg. “Information Age requires more than simply computers in the classroom” (Winslow, 1990:41Ed). In this regard, Loveless (1997: 144) remarks that; “The arrival of  IT in the classroom does not guarantee quality learning for the children. It can be effective however, when learners and teachers have insight into the contribution it can make to the nature of the problem…”
With regard to Nigerian education system some of the questions that precipitated this study are; has IT really arrived in Nigerian classrooms and to what extent has that happened? Are the teachers making effective use of IT in the classroom? Therefore, to identify the extent to which the Nigerian teacher has been empowered through ICT – driven curriculum to prepare learners for life in this Information Technology Age is the problem of this study.
THE STUDY

RESEARCH QUESTIONS:

1. To what extent are Secondary School Teachers literate in Information and Communications Technology (ICT)?
2. To what extent are ICT facilities available in secondary schools?

3. How frequently do secondary school teachers employ ICT facilities in teaching?

METHODOLOGY:

Scope, Design and Population: The study was a survey which covered teachers in all state owned secondary schools in Anambra State. Two teachers were sampled from each school and that gave a total sample size of 514. The stratified random sampling method was used. Consequently, one teacher was sampled in the Junior Secondary School section while the other teacher was in the Senior Secondary School section.
INSTRUMENT:

Data was collected through the use of a questionnaire, which contained ten items, three of which have twenty-four sub-items. The items were structured on a two point scale of yes and no as well as a four point scale ranging from very often to not al all.
VALIDATION:

This was done by three lecturers one each from Computer Science, Curriculum Studies and Education Technology in Nnamdi Azikiwe University, Awka. These lecturers did both the face and content validity of the instrument.
RELIABILITY:

The split-half method was used to ascertain reliability by administering the instrument once on 40 secondary school teachers in Enugu State. A reliability coefficient of internal consistency of 0.84 was obtained when pearson product-moment correlation coefficient was computed between the two sets of scores. The Spearman – brown formula was applied and this yielded a score of 0.91.
DATA ANALYSIS:

Collected data were analyzed using frequencies and percentages.
RESULT

TABLE 1:
SECONDARY SCHOOL TEACHERS’ LEVEL OF 

LITERACY IN ICT

	ITEMS
	YES
	NO

	
	F
	%
	F
	%

	You have done a computer literacy course.
	3
	0.58
	511
	99.4

	You have learnt how to use microcomputer in teaching.
	2
	0.39
	512
	99.6

	You have learnt how to use the following packages:
	
	
	
	

	World processing
	3
	0.58
	511
	99.4

	Desktop publishing
	0
	0
	514
	100

	E-mail
	0
	0
	514
	100

	Conferencing
	0
	0
	514
	100

	Databases
	3
	0.58
	511
	99.4

	Spreadsheets
	3
	0.58
	511
	99.4

	Adventure games and simulations
	0
	0
	514
	100

	Packages for teaching your subject
	2
	0.39
	512
	99.6


TABLE 2:
AVAILABILITY OF ICT FACILITIES IN SECONDARY 
SCHOOLS
	ITEMS
	YES
	NO

	
	F
	%
	F
	%

	Your school has a microcomputer
	2
	0.39
	512
	99.6

	The computer is in:
Principal’s office
	0
	0
	514
	100

	Bursar’s office
	0
	o
	514
	100

	Each classroom
	0
	0
	514
	100

	Computer Science Laboratory.
	2
	0.39
	512
	99.6

	The following ICT facilities are available in your school:

Packages for teaching subjects
	2
	0.39
	512
	96.6

	World processing
	2
	0.39
	512
	96.6

	Database and spreadsheets
	2
	0.39
	512
	96.6

	Desktop publishing
	0
	0
	514
	100

	E-mail
	0
	0
	514
	100

	Internet 
	0
	0
	514
	100

	World Wide Web
	0
	0
	514
	100

	CD-ROM
	0
	0
	514
	100


TABLE 3:
THE FREQUENCY OF TEACHERS’ USE OF ICT 

FACILITIES

	ITEMS
	YES
	NO

	
	F
	%
	F
	%

	How frequently do you employ the following facilities in teaching or in preparing instructional materials?
	
	
	
	

	A. Database
	2
	0.39
	
	

	B. Spreadsheets
	2
	0.39
	
	

	C. Word processing
	2
	0.39
	
	

	D. Desktop publishing
	
	
	
	

	E. Packages for teaching your subject
	2
	0.39
	
	

	F. Adventure games and simulations
	
	
	
	

	G. Electronic communication with colleagues (E-mail, World Wide Web)
	
	
	
	

	H. Information and Communications Technology (ICT) based literature searches.
	
	
	
	


 Data in Table 1 show that only 0.58% of 3 out of the 514 teachers sampled are computer literate. Two of these teachers are teaching in one school and that is the only school that has a microcomputer in its computer science laboratory (see table 2). This means that only one school out of the 257 state owned secondary schools in Anambra State has a microcomputer. The other schools have neither a microcomputer nor any other ICT facility. The two teachers in that school where a microcomputer exists have neither a microcomputer exists are using such facilities as database, spreadsheet, word processing and very few teaching packages (see table 3).
DISCUSSION

It has been shown in this study that secondary school teachers are far from being literate in Information and Communications technology (ICT). It is obvious that teachers will find it extremely difficult to deliver the appropriate education and training to their students. If the situation does not change, very soon the school system will be graduating functionally illiterate people. The current technological revolution in education demands “strong teacher training to implement new technology programmes” (Bruder 1990:34). If urgent measures are not taken to solve the problem of “desperate lack of teacher expertise” (Bonnett, 1997:177). ICT will have no impact on the teaching/learning process. Teachers need to be trained in the use of ICT in education to enable them “recognize the opportunities and challenges that IT brings to children’s learning and incorporate it into their pedagogy” (Loveless, 1997: 123).
This implies that teachers do not only need to know how to use the ICT materials; they need to learn how to “integrate it seamlessly into the curriculum” (Siegel, 1994:34). There is urgent need for teachers to receive continuous training in ICT. Bell in Siegel (1994:34) asserts that “Unless you have initial teaching followed by coaching – it’s not going to work”. Short shrift teachers preparation activities where teachers spend a few hours on technology training is not enough. Hawkins (1994:10) opines that – “One short workshop or institute experience which constitute the bulk of most professional development programmes – are not enough to promote real growth”. With regard to the urgent need to prepare teachers for ICT, Bell in Siegel (1994:34) notes that “we are spending hundred to thousands of dollars on refitting buildings. What about refitting teachers?”
It was also found in this study that ICT facilities are not available for teacher’s use in secondary schools. Only two of the 254 schools used in this study have computers in the principal’s office. None of the schools has computers in the classrooms. Since computer is not available for classroom teaching in the secondary schools, the availability of other ICT facilities is a mirage. It could be very discouraging for teachers after spending time on in-service training on ICT to return to their schools and see no materials to practice with. The unique powers of ICT facilities such as computers, electronic databases, simulations, on-line communication, video, CD-ROM, satellites and other technologies to enhance teaching/learning process is indisputable. Mechlenburger (1990:22ED) remarks that with the use of ICT facilities,
Schools, teachers and students become more productive. Curriculum can be as timely as the news; the world shrinks while student knowledge of the world swells; instruction is individualized and teachers can interact with students on a more personal basis. Consequently, graduates are readily employable and business becomes more competitive.

However the findings of this study have shown that these wonderful benefits of ICT facilities cannot be realized in Nigerian education system where a majority of the schools are devoid of such facilities. The availability of new technologies is rapidly changing life in everyday world and it would be an antithesis of education to prepare learners for life without the new technologies.
The finding that teachers used in this study do not make use of ICT facilities is understandable. Teachers cannot make use of materials that do not exist in the schools. Besides, it is not possible for teachers to provide some of these facilities in the same way as they provide some of the traditional instructional materials. Most ICT facilities are expensive. Besides, electricity is required for the use of basic facilities such as computers. It is a deplorable fact that electricity and telephone lines are not available in most secondary schools especially those in rural areas. So, while the education system battles with teacher’s technology literacy, the problem of providing ICT facilities in schools becomes glaring.
IMPLICATIONS AND RECOMMENDATIONS
This paper has established the need to restructure the Nigerian secondary education system through ICT-driven curriculum so as to make it Information Age compliant. This is the only way to ensure that the school system produces individuals who can effectively perform desired activities in the societies. These are individuals who achieve self development and who can contribute to the development of the society.
The major implication of the findings of this study is that the Federal Government should ensure that appropriate ICT learning environment is provided in schools. Teachers should be trained in ICT; relevant facilities should be provided and adequate building should be set up in schools. Besides, ICT can only function in an environment where there is regular supply of electricity. This implies that students in schools with no electricity supply will remain in technological darkness and those who have epileptic power supply cannot even enjoy the ICT facilities when provided.  
To facilitate the provision of ICT driven curriculum in Nigerian secondary schools, the following recommendations are made: -
1. School curriculum should be restructured around a range of technologies.

2. Technology training courses should be made available to all secondary school teachers.
3. In the interim the Federal Ministry of Education should select and prepare some teachers as Advance Skills Teachers (AST) in ICT. There should be at least one AST in each secondary school.

4. Department of Education in universities and colleges of education should include ICT in their teaching programme and source grants to promote the use of ICT in both primary and secondary schools.

5. The Federal Ministry of Education and State Ministries of Education should ensure that schools are equipped with ICT facilities especially with basic ones such as computers.

6. Business executives should be encouraged to salvage the education system through the provision of grants and ICT facilities.

7. The National Electric Power Authority (NEPA) should endeavour to connect all primary and secondary schools with electricity.
8. The Nigerian Educational Research and Development Council (NERDC) should as a matter of urgency organize the preparation of reading materials for the different aspects of ICT.

9. The Federal Government should set up a National Foundation for the Improvement of Education (NFIE) to provide grant programmes for primary and secondary school teachers for projects that improve professional development.
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